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Background

Child developmental problems represent an ever increasing
health and economic concern (Jarbrink et al. 2003; Matson &
Kozlowski 2011; Lavelle et al. 2014). While early intervention
may reduce the impact of developmental disorders
(McConachie & Diggle 2007; Rogers & Vismara 2008; Howlin
et al. 2009; Einfeld et al. 2013), timely identification of children
who could benefit remains a significant challenge (Chung et al.
2006; Eapen et al. 2014).

Developmental surveillance (DS) is a means of identifying
children at risk of developmental problems and promoting
early diagnosis (Committee on Children With Disabilities
2001; National Health and Medical Research Council 2002). In
New South Wales (NSW), regular child health screening
commences at 1-4 weeks postpartum (Ministry of Health, New
South Wales 2013; Eapen et al. 2014), and is usually provided
by a Child and Family Health Nurse or general practitioner
(GP). The DS schedule is contained in the child’s Personal
Health Record (PHR), given to parents at the birth of their
child, and verbal information about DS is provided opportu-
nistically during the perinatal period.

The Parents’ Evaluation of Developmental Status (PEDS) is
included in the PHR at each surveillance ‘check’ from
6 months to 4years of age, and is also available in multiple
languages online (Glascoe 1999; Ministry of Health, New
South Wales). This brief 10-question screening tool aids
detection of developmental problems by exploring parents’
concerns about their child’s development (Glascoe 2006;
Schonwald et al. 2009). It should be completed by parents
prior to each scheduled ‘check’ or otherwise the questions
should be asked during the check and filled out in the PHR.

Despite the availability of DS programs, their uptake is
suboptimal. The 2009-2010 report on child health from the
Centre for Epidemiology and Research in NSW (2008) found
that 50% of children aged less than 12 months had attended an
early childhood health centre, and only 15% of non-attendees
reported use of another services. Between 1 and 4 years of age,
attendance decreased to 33%, with similar rates observed
internationally (Chung et al. 2006).

While previous research has identified numerous barriers to
universal healthcare uptake, little is known about the barriers
specific to DS. Risk factors for reduced universal healthcare
uptake include low socioeconomic status (SES)(Comino &
Harris 2003; Fort Harris et al. 2004), and cultural and linguistic
diversity (Carbone et al. 2004; Fort Harris, Harris, & Roland;
Murray & Skull 2005; Schyve 2007; Woolfenden et al. 2014),
which represent key potential barriers to DS in ethnically

diverse and economically disadvantaged regions like south
western Sydney (Sydney South West Area Health Service 2005).

The present study aimed to identify predictors of non-
attendance at 6-month DS, and predictors for non-completion
of the PEDS, using the Andersen Behavioural Model of Health
Service Use as a framework (Andersen 1995; Andersen &
Davidson 2007). This model has been extensively applied in
studies of health service use (Babitsch et al. 2012; Woolfenden
et al. 2014).

Methods

Participants and ethical approval

Participants comprised the parents of 510 infants born in south
western Sydney between October 2011 and July 2013. These
were a subsample of a birth cohort recruited for the ‘Watch Me
Grow’ study, a mixed methods study of developmental risk and
surveillance in NSW. Recruitment methods have been detailed
elsewhere (Eapen et al. 2014; Woolfenden et al. 2016).
Participants who had completed the first two study compo-
nents (baseline and 6-month follow-up) at the time of analysis
were selected for inclusion. Retention at 6 months was 75%,
with 3% declining to continue and 22% unreachable by
telephone. While largely representative of the culturally diverse
and economically disadvantaged population of south western
Sydney, the ‘Watch Me Grow’ cohort demonstrated higher
instances of specific risk factors for developmental problems
(Woolfenden et al. 2016), making this sample ideal for the
examination of risk factors for DS uptake. Ethical approval was
granted by the Human Research Ethics Committees of the
University of New South Wales and South Western Sydney
Local Health District.

Measurement tools

Sociodemographic and health service use information was
obtained using a baseline questionnaire at birth and a follow-
up telephone interview at 7 to 12 months postpartum. Both
questionnaires were developed in collaboration with local
healthcare providers, and incorporated questions from other
Australian birth cohort studies (Nicholson & Sanson 2003;
Comino et al. 2010; The SEARCH Investigators 2010). For
participants who could not complete the baseline question-
naire during recruitment, it was completed retrospectively
during the follow-up interview (n=77). As part of this
interview, the 6-month PEDS was completed with the parent
if answers had not been recorded previously in the PHR.

© 2016 The Authors. Child: Care, Health and Development Published by John Wiley & Sons Ltd, Child: care, health and development, 43, 2, 307-315



Statistical analyses

All analyses were conducted in SPSS version 22. Group
differences were examined using the chi-square and non-
parametric Mann—Whitney U tests (because of non-normal
distribution).

Single predictor binary logistic regression models were used
to investigate sociodemographic and service use characteristics
associated with two separate dependant variables: attendance of
the 6-month DS and completion of 6-month PEDS in the PHR
for those who attended a well child check. All independent
variables were selected from one of the two study questionnaires
on the basis of previous research highlighting their value in
predicting healthcare uptake. These factors were semantically
categorised according to the Andersen model (Tables 1 and 2).
Multi-categorical variables were dichotomised based on group
differences from previous research, or socially and economically
relevant groupings. Assuming equal sized groups, we had at least
80% power (with alpha of .05) to detect differences in
prevalence between 10 and 15%. For each dependent variable,
any factor with p <.25 in a single predictor logistic regression
model was included in a multivariable logistic regression model.
The final model was determined using the backward selection
method, and discriminatory power was measured by the
coefficient of discrimination statistic (Tjur 2009).

Results

Sample characteristics

Tables 1 and 2 provide the distribution and simple logistic
regression results for all factors. The majority of parents were
married, born overseas, educated above secondary level and
employed at baseline. English was never spoken at home for
32% of the sample, and 15% reported an annual household
income below the poverty line (<$25000). DS checks were
completed primarily by a GP (65%), a Child and Family
Health Nurse (28%) or a paediatrician (4%). Only 46% of
parents reported being told about DS checks.

Attendance for 6-month Developmental Surveillance

For the total sample, the 6-month DS attendance rate was 85%
(Table 1). The final regression model included three significant
predictors of attendance (Table 3), representing one predis-
posing characteristic and two enabling resources (Fig. 1).
Increased odds of DS attendance were observed for mothers
with a tertiary education (OR=2.09, p=.02), families with an
annual income over $25000 (OR=2.55, p=.02) and parents
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who were informed about DS (OR=2.22, p=.01). The
estimated coefficient of discrimination was D=.08 (Tjur
2009), suggesting low explanatory power.

Completion of PEDS in the Personal Health Record

Amongst 6-month DS attendees, 51% reported completion of
the PEDS in the PHR (Table 1), with an additional 7% reporting
that the PEDS questions were asked by a health practitioner but
not recorded in the PHR. Seven factors were associated with
increased PEDS completion in the final regression model
(Table 3): mothers who were unmarried (OR=2.17, p=.05) or
unemployed (OR=3.09, p<.01), English spoken at home
(OR=2.06, p=.02), annual income over $25000 (OR=3.38,
p=.03), being informed of DS (OR=1.96, p=.01), full-term
birth (OR=2.87, p=.03) and Child and Family Health Nurse
completing DS (OR=8.12, p<.01). Within the Anderson
Behavioural Model, these predictors represented three predis-
posing characteristics, one enabling resource and one need
factor (Fig. 1). The estimated coefficient of discrimination was
D =.28 (Tjur 2009), indicating low explanatory power.

Discussion

The rate of self-reported DS attendance for a 6-month check
(85%) was more promising than the 65% reported by the
Centre for Epidemiology and Research (2008); however, there
was disparity between DS attendance and PEDS completion at
6 months (51%). It is possible that a separate PEDS form was
used in some cases, as 7% of parents recalled the PEDS
questions being asked when it was not filled out in the PHR.
However, the issue of the remaining 42% of attendees with
uncompleted PEDS requires further examination.

Predictors of increased DS attendance and PEDS completion
included multiple factors previously identified as providing
protection from child developmental problems (Najman et al.
1992; To et al. 2004). Families with an annual income over
$25000 were more likely to attend DS and have the PEDS
recorded in the PHR, supporting previous reports of less
universal healthcare service use amongst those of low SES (Fort
Harris et al. 2004). In accordance with Comino and Harris
(2003), tertiary maternal education predicted DS attendance,
while significantly more PEDS forms were completed for
employed mothers and children born at term. As low SES and
preterm birth are well-established predictors of developmental
problems (Najman et al. 1992), these patterns of attendance
and PEDS completion indicate the presence of the inverse care
law (Tudor Hart 1971) with those at greatest developmental
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Table 2. Attendance rates at 6-month developmental screening and completion of 6-month Parents’ Evaluation of Developmental Status (for those who

attended screening) by Andersen Model Factor for continuous predictors

P values
Andersen Characteristic Missing Median Range Six-month Six-month Parents’
Model Factor Developmental Evaluation of Developmental
Surveillance attendance Status completion
Predisposing characteristics
Mother’s age (years) 3 30.0 13 - 46 .10 .64
Father's age (years) 28 335 16 - 67 42 .07
Number of sources for 4 3.0 1-14 <.01 <.01
child development
information
Need
Number of Parents’ Evaluation 28 0.0 0-8 .83 <.01
of Developmental Status concerns
Child birth weight (g) 1 3335.0 838 - 4880 19 .85
Table 3. Final multivariable logistic regression models
Model Predictor OR 95% Cl
Six-month Developmental Surveillance Maternal education (tertiary and above vs. below tertiary) 2.09 1.11 - 3.94
attendance Annual income ($25 000 and above vs. below $25 000) 2.56 1.15 - 5.66
Informed about developmental surveillance 222 1.18 - 4.2
(informed vs. uninformed)
Six-month Parents’ Evaluation Marital status (married vs. unmarried) 217 1.02 - 4.64
of Developmental Maternal employment (employed vs. unemployed) 3.09 1.71 - 5.61
Status completion English spoken at home (English vs. no English) 2.06 113 -3.77
Full-term birth (full-term vs. preterm) 2.87 111 -7.37
Professional who complete 6-month check 8.12 404 - 1634
(Child and Family Health Nurse vs. other)
Annual income ($25 000 and above vs. below $25 000) 3.38 1.13 - 10.05
Informed about developmental surveillance (informed vs. uninformed) 1.96 1.15 -3.33

risk not accessing or receiving the recommended care. These
findings demonstrate the importance of targeted solutions to
support DS within these vulnerable populations.

Another potential target for improving DS uptake is parental
awareness. While only 46% of parents reported being told
about DS, this factor significantly increased attendance by 12%
and PEDS completion by 19%. Increased information about
DS and regular reminders of upcoming checks may provide a
simple means of bolstering uptake.

While the strongest predictor of PEDS completion was having
a Child and Family Health Nurse conduct the 6-month
developmental screen, the majority of DS (65%) was conducted
by GPs. PEDS completion may therefore be increased by
improving parental awareness of the Child and Family Health
Nurse’s role, and increasing access to standardised training in
DS administration by all primary health professionals. This is
supported by the work of Woolfenden ef al. (2015) who found

that one third of a sample of 277 NSW GPs and practice nurses
felt that their training in childhood development was poor, and
90% desired further training.

The increased PEDS completion in English-speaking
households adds to the body of research suggesting cultural
and linguistic barriers to universal healthcare uptake (Carbone
et al. 2004; Fort Harris, Harris, & Roland; Woolfenden et al.
2014), and is pertinent to ethnically diverse areas. Expanding
upon the methods of disseminating PHR translations may
increase DS access within CALD populations.

Limitations and strengths

The possibility of recall bias for questionnaires completed
retrospectively is a potential limitation (15%). Retention at
6 months was 75%, and it is possible that DS was higher in this
sample because of factors associated with continued research
engagement. Strengths of this research included sample diversity

© 2016 The Authors. Child: Care, Health and Development Published by John Wiley & Sons Ltd, Child: care, health and development, 43, 2, 307-315
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Figure 1. Andersen Behavioural Models of 6-month developmental surveillance attendance and Parents’ Evaluation of Developmental Status completion,

with predictors based on final multivariable logistic regression models.

and the inclusion of low SES families who were broadly
representative of the population of south western Sydney.

Conclusion

Recent advances have highlighted the benefit of programs
aimed at early identification of children at developmental risk
(Oberklaid et al. 2013). However, our findings indicate barriers
to implementation, particularly within low SES and linguisti-
cally diverse populations. This research provides an argument
and policy focus for universal access to programs promoting
healthy child development along with targeted support
commensurate with additional needs.

Key messages

+ Child developmental problems present a significant health
and economic concern.

+ Developmental surveillance programs aim to identify
children at risk of developmental problems and lead to
early and accurate diagnosis.

+ Socioeconomic disadvantage, linguistic barriers and gaps in
parental knowledge and professional education contribute
to suboptimal uptake of developmental surveillance.

« A policy focus on the provision of targeted support
within a universal framework may facilitate timely
identification of children who could benefit from early
intervention.
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