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Abstract 

Aim: To determine rates of early intervention (EI) service use in extremely preterm (EP, <28 

weeks’ gestation) or extremely low birth weight (ELBW, <1000 g) infants between 1991 and 

2013, and identify biological or socioeconomic factors associated with receiving early 

intervention. 

Methods: Participants comprised consecutive EP or ELBW survivors born in 1991-92, 1997 

or 2005 in Victoria, Australia, and randomly selected, matched term-born controls. The main 

outcome measure was parent-reported EI participation up to 8 years of age. 

Neurodevelopmental outcomes and socioeconomic risk factors were compared with early 

intervention participation to identify associations among the preterm groups.   

Results: The rates of EI were higher in the preterm groups than the control groups overall 

(odds ratio 4.29, 95% confidence interval 3.28, 5.59, P<0.001), and the rates of EI rose 

significantly over time – from 42% in the 1991-92 preterm cohort to 64% in the 2005 preterm 

cohort. Among the preterm groups, postnatal corticosteroid therapy, cystic periventricular 

leukomalacia and surgery in the newborn period were all independently associated with 

increased odds of receiving EI. Increased severity of disability was associated with higher 

rates of EI. The majority (95%) of preterm children with a physical impairment received EI, 

compared with only 73% of children with a cognitive impairment alone. Early intervention 

participation rates were independent of social risk.    

Conclusions: Early intervention participation is high in the EP population, and rates of EI 

use have increased over time. Contrary to previous reports, social risk factors were not found 

to be associated with EI use. 

What is already known on this topic:  

1. Extremely preterm or extremely low birthweight infant survival rates are increasing, 

with a concurrent increase in the number of children with neurodevelopmental 

disabilities from this population  

2. Early developmental intervention can reduce the impact of neurodevelopmental 

disabilities.  

3. Uptake of early intervention services is suboptimal in certain high risk groups 

including children with mild disability and those with high socioeconomic risk.  
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What this paper adds:   

1. Rates of early developmental intervention have increased over the last 2 decades, are 

higher with increasing severity of disability, and are associated with some neonatal 

risk factors.  

2. Subgroups of extremely preterm or extremely low birthweight infants, such as 

children with cognitive disability alone, or children with mild disability, had lower 

rates of early intervention participation.  

3. Social risk factors had little impact on early intervention participation in this 

population.  
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Introduction  

Survival rates of extremely preterm (EP, <28 weeks’ gestation) or extremely low birth 

weight (ELBW, <1000 g) infants are increasing due to improvements in perinatal and 

neonatal care (1, 2). However rates of neurodevelopmental impairment in this group remain 

high – approximately 50% in survivors (3-6). Over the last 50 years, greater understanding of 

early childhood development and neural plasticity has highlighted the role of early 

intervention (EI) in minimising and preventing these neurodevelopmental impairments (7) (8) 

(9, 10). Early intervention is a wide ranging term encompassing services such as speech, 

occupational, physical or psychological therapies (11). Although extremely preterm children 

have increased requirements for EI services due to higher rates of neurodevelopmental and 

cognitive disability, studies indicate suboptimal uptake of services, particularly in children 

with higher social risk (12, 13). 

The aims of this study were to detail rates of EI in three Victorian cohorts (1991-92, 

1997 and 2005) of preterm survivors and controls over time and by disability severity, and to 

identify socioeconomic risk factors associated with accessing EI services. We hypothesised 

that (1) the rates of EI service access would increase over time between the 1991 and 2005 

cohorts, (2) the rates of EI in the extremely preterm group would be higher than in the term 

group, (3) children with physical disabilities (with or without cognitive disability) would be 

more likely to receive EI than those with cognitive disabilities only, and (4) children with 

higher social risk would have lower rates of EI.   

Materials and methods 

Participants - Participants comprised two patient groups from the Victorian Infant 

Collaborative Study (VICS) in the years 1991-92, 1997 and 2005 – all surviving infants born 

at either <28 weeks’ gestation or with birth weight <1000g in the state of Victoria, Australia, 

and a control group of infants born >36 weeks and >2499 g birth weight in hospitals affiliated 

with one of three level III perinatal centres in Victoria, Australia. A control group was 

included in the study to be able to determine temporal changes in rates of early 

intervention in the community; neither of the previous Australian studies on early 

intervention in the preterm population had included a control group for comparison 

(12, 13). Controls were randomly selected from births on the expected due date for each EP 

or ELBW surviving infant, matched for sex, maternal health insurance status (as a proxy for 
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social class), and mother’s country of birth (primarily English-speaking or not). Children 

were assessed at 2 and 8 years of age and corrected for prematurity where appropriate. 

Outcomes - The primary outcome was parent-reported EI, including any of physiotherapy, 

occupational therapy, speech therapy or behavioural therapy, up to 2 and up to 8 years of age.  

We relied on the history obtained from the parent and did not try to confirm corroborating 

data from individual services about individual children, which would have been too labour-

intensive. 

Children were assessed at 8 years of age by paediatricians and psychologists who 

were unaware of their previous history, as described elsewhere (14). Intelligence quotient 

scores were obtained using the Wechsler Intelligence Scale for Children (for the 1991-92 and 

1997 cohorts) and the school aged Differential Ability Scales (DAS) (for the 2005 cohort); IQ 

scores were computed relative to the mean for the respective control groups, adjusted for 

sociodemographic advantage of the controls (14).  Blindness, deafness, intellectual 

impairment and cerebral palsy (CP) were diagnosed as described elsewhere, with disability 

severity categorisation also as described elsewhere (see table 2) (6).  

Predictor variables - The predictor variables examined were preterm vs. control group, 

severity and type of neurosensory disability, and social risk variables, which were: lower 

maternal education (0 = >11 years of schooling for 1991-92 and 1997, >12 years of schooling 

for 2005; 1 = <12 years of schooling for 1991-92 and 1997, d12 years of schooling for 2005), 

parents separated (0=no; 1=yes), multilingual family (0=speak only English at home; 

1=multilingual), government income either solely or up to 50% of family income (0=no; 

1=yes), and lower social class based on employment of major family income earner (0=semi-

skilled, skilled or professional occupation; 1=unskilled or unemployed) (5, 12, 15-17).  Other 

variables included gestational age at birth, sex, birthweight z-score, grade 3 or 4 

intraventricular haemorrhage, cystic periventricular leukomalacia, postnatal corticosteroids, 

and surgery during the primary hospitalisation (5, 16, 18). 

Ethics- The Human Research Ethics Committees at the Royal Women’s Hospital, Mercy 

Hospital for Women, Monash Medical Centre and the Royal Children’s Hospital, all in 

Melbourne, approved these follow-up studies. Parents gave written informed consent for the 

children in the control groups, and for the 2005 EP/ELBW cohort to participate in the studies, 

whereas follow-up for the earlier EP/ELBW cohorts was considered to be routine clinical 

care.   
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Analysis plan- The data were analysed using Stata Version 14.1 (19).  To allow for clustering 

of children because of multiple births, data were analysed using Generalized Estimating 

Equations (20).  As there were systematic changes over time in the ages of the mothers and 

children when they were assessed, those variables were added as covariates to the analyses.  

Rates of early intervention up to 2 and up to 8 years were compared between eras and 

between groups using logistic regression models, with an interaction term for group to 

determine if the rates of change in intervention were systematically different between preterm 

and control groups.  Within the preterm cohorts alone the rates of early intervention were 

determined for children with any physical impairment (with or without cognitive impairment) 

and for those with cognitive impairment only.  Within the preterm cohorts alone, differences 

between eras were also adjusted for the potential confounding perinatal variables listed 

above.  For the multivariable regressions, the 2005 cohort was directly compared with the 

1991-92 and 1997 cohorts.  Comparisons are presented primarily as odds ratios (ORs) or 

mean differences, both with 95% confidence intervals (CI) and P-values. 

 

Results  

Follow up rates to 8 years were high in all eras (Table 1), although not all outcomes 

were determined for all children assessed. The perinatal and demographic variables for both 

the preterm and term cohorts were similar across all eras. Controls were generally less 

disadvantaged socially compared with the preterm groups.  The age at assessment was earlier 

for the 2005 cohort compared with earlier eras.  Overall 40% (262/651) of the preterm 

cohorts had some disability; 13% (87/651) had a physical impairment (72 had cerebral palsy, 

15 were deaf and 6 were blind; 3 deaf children and 3 blind children also had cerebral palsy), 

and 7% (44/650) had an IQ <-2 SD without a physical impairment (one child with moderate 

cerebral palsy did not have a cognitive assessment).  Among the controls 8% (49/579) had 

some disability; 1% (4/579) had a physical impairment (3 had cerebral palsy and 1 was deaf), 

and 1% (8/579) had an IQ <-2 SD without a physical impairment. 

In general there were no differences in perinatal or demographic variables between 

those assessed at age 8 and not assessed at age 8 in both the preterm and term groups 

(Supplementary Table 1). However, in the control group only, there were statistical but 

clinically unimportant differences in maternal age, gestational age at birth and birthweight 

between those assessed and not assessed at age 8.  
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The rates of EI to 2 years of age were higher in the preterm cohorts compared with the 

controls for each era, and rose over time in both groups: 1991-92, 14% (39/217) vs. 2% 

(4/215); 1997, 26% (36/139) vs. 1% (1/117); 2005, 48% (89/187) vs. 10% (18/181).  

The rates of EI to 8 years of age were higher in the preterm cohorts (46%; 299/651) 

compared with the controls (18%; 104/580) over all eras (OR 4.29, 95% CI 3.28, 5.59, 

P<0.001).  The rates of EI to 8 years rose between the 1990s and the 2005 cohort, with the 

odds (for the preterm and control group combined) more than doubling in 2005 compared 

with earlier eras (Table 2) (2005 vs 1991-92 OR 2.42, 95% CI 1.81, 3.25, P<0.001; 2005 vs 

1997 OR 2.87, 95% CI 2.06, 4.00, P<0.001).  The rates of change over time in EI were not 

substantially different between groups (interaction p-values; 2005 compared with 1991-92 = 

0.18; 2005 compared with 1997 = 0.62).  The child’s age when assessed at 8 years and 

maternal age were not independently related to rates of EI (both P>0.90).   

Within the EP/ELBW cohorts alone on multivariable analysis postnatal 

corticosteroids, cystic periventricular leukomalacia and neonatal surgery were independently 

associated with receiving any EI (Table 3).  Adjusting for perinatal and social variables had 

little effect on the relationships over time between eras, with EI much more frequent in 2005 

compared with both earlier eras (2005 vs 1991-92 unadjusted OR 2.52, 95% CI 1.70, 3.74, 

P<0.001, adjusted OR 3.74, 95% CI 2.35, 5.97, P<0.001; 2005 vs 1997 unadjusted OR 3.45, 

95% CI 2.25, 5.30, P<0.001, adjusted OR 5.01, 95% CI 3.09, 8.42, P<0.001).   

Among the EP/ELBW group, 83/87 (95%) children with any physical impairment 

received early intervention to 8 years; of the four children recorded as having had no EI, one 

had severe cerebral palsy and intellectual impairment and had been receiving treatment from 

early in life, one was deaf with a normal IQ and had received hearing aids, one had moderate 

cerebral palsy and intellectual impairment, but was not recorded as having any early 

intervention, and the remaining child had mild cerebral palsy only, with a normal IQ.  

Overall, 32/44 (73%) children in the EP/ELBW group with no physical impairments but with 

an IQ <-2 SD had received EI.  The odds of receiving EI for an EP/ELBW child with any 

physical impairment, adjusting for era of birth, were 45.4 (95% CI 16.6, 124, P<0.001), and 

for a child with low IQ only were 5.84 (95% CI 2.87, 11.9, P<0.001), compared with 

EP/ELBW children without those problems.  Among the EP/ELBW children, the odds of 

receiving EI, adjusted for era of birth, increased progressively with increasing severity of 

disability (Table 2) (mild vs. nil OR 2.79, 95% CI 1.87, 4.16; moderate vs. nil 12.4, 95% CI 
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5.94, 26.1; severe vs. nil 16.7, 95% CI 6.66, 42.0; all P<0.001).  Rates of EI also rose with 

increasing severity of disability in the control groups (Table 2).  Of note, many children who 

had no identified disability at 8 years of age in the EP/ELBW and control cohorts had 

received some intervention (particularly in the 2005 group) (Table 2). Most of this group had 

received speech therapy (around 45%), with the rest of the children evenly spread between 

physiotherapy, psychology and occupational therapy. 

 

 

Discussion 

The major findings of the current study were that rates of EI were higher in the EP/ELBW 

population than in controls, increased over eras in both groups, and were progressively higher 

with increasing severity of neurodevelopmental disability at 8 years of age. The inclusion of 

a control group provided a basis for comparison of the rates of early intervention in 

extremely preterm children in relation to their term peers. Children with a physical 

disability had much higher odds for receiving EI than children with moderate or severe 

intellectual impairment but with no physical disability. Among the EP/ELBW group there 

were some identifiable independent perinatal risk variables (postnatal corticosteroids, cystic 

periventricular leukomalacia and neonatal surgery) for receiving EI. Notably, increased social 

risk was not associated with reduced participation in EI.   

Two other Australian studies have reported EI rates in preterm children. Pritchard et al. (13) 

reported 55% of preterm infants (<32 weeks gestation) received EI by 12 months of age, 

while Roberts et al. (12) reported 23. 3% of preterm infants (<30 weeks gestation) received 

EI by 24 months of age. Roberts et al. (12) also examined EI by disability severity and 

reported an EI rate at 24 months of 51.1% in their moderate-severe disability cohort – in 

comparison this study found 100% of moderate-severely disabled children in our 2005 

EP/ELBW preterm cohort had received EI services by 8 years of age.  

Our results differ from the two Australian studies above that reported a relationship between 

social risk factors and EI access.  Roberts et al. (12) found that children with a higher number 

of social risk factors were more likely to have moderate to severe disability, and less likely to 

receive EI (OR 0.25, p=0.001) . Pritchard et al.(13) also found an inverse relationship 

between socioeconomic risk factors and receiving EI (OR 0.7, p=0.04). Other international 
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studies report a similar relationship between social risk and EI access (21). The lack of 

relationship found in the current study may be due to the high follow up rate of all infants, 

including those with higher social risk compared with other studies. In the current study 

parents were informed of test results at each follow up and advised on appropriate clinical 

follow up (including need for EI), which may have led to increased numbers accessing EI.  

This study has several strengths- high follow up rates, a long follow up time period, 

comparison to a term cohort, and a geographic cohort, which allows evaluation of a 

regional service. Ideally, all extremely preterm infants should receive comprehensive long 

term follow up and intervention recommendations whether enrolled in clinical studies or not 

(22) (11, 23). Follow up participation is much greater when enrolled in clinical trials 

compared with usual clinical follow up (24), and this study indicates the importance of 

perseverance in following up this high risk population as our high follow up rates may have 

counteracted some socioeconomic risk factors and assisted disadvantaged families in 

obtaining appropriate EI. The long follow up period to 8 years in comparison to the two other 

Australian studies reporting EI rates at 12 and 24 months gives a much broader overview of 

EI rates to school age.  A limitation of the study is that EI was determined by parental report, 

which was not 100% accurate, as evidenced by the child with severe CP and intellectual 

impairment who had been receiving treatment from early childhood, but was not considered 

to be receiving EI by the parents. 

Provision of early childhood developmental intervention services is currently undergoing 

change with the progressive introduction of the National Disability Insurance Scheme which 

will provide funding for EI and behavioural support (25). Early reports indicate that many 

families have experienced challenges with the new system (26).  It will be important to 

compare historical rates in this study with rates of EI use through this period of change to 

evaluate the impact of this new system. Overall, this study demonstrates a strong upward 

trend in EI participation in Victoria over the three cohorts in both preterm and term born 

children, with increased social risk having little impact on EI use.  

 

Acknowledgements 

Supported by grants from the National Health and Medical research Council of Australia (Centre of 

Clinical Research Excellence #546519; Centre of Research Excellence #1060733; Early Career 

Fellowship #1053787 to JC), and the Victorian Government’s Operational Infrastructure Support 

This article is protected by copyright. All rights reserved.



Program. The funding sources had no role in the study design; in the collection, analysis, and 

interpretation of data; in the writing of the report; and in the decision to submit the paper for 

publication. 

  

This article is protected by copyright. All rights reserved.



References  

1. Hilder L ZZ, Parker M, Jahan S, Chambers GM. Australia’s mothers and babies 2012. 

Perinatal statistics series no. 30. Canberra: AIHW; 2014. Cat. no. PER 69. 

2. Lancaster P, Huang, J., & Pedisich, E. Australia’s Mothers and Babies 1991. Perinatal 

statistics series no. 1. Canberra: AIHW; 1994. Cat. No. AIHW 240. 

3. Younge N, Smith PB, Gustafson KE, Malcolm W, Ashley P, Cotten CM, et al. 

Improved survival and neurodevelopmental outcomes among extremely premature infants 

born near the limit of viability. Early Hum Dev. 2016;95:5-8. 

4. Doyle LW, Roberts G, Anderson PJ, Victorian Infant Collaborative Study Group. 

Changing long-term outcomes for infants 500-999 g birth weight in Victoria, 1979-2005. 

Arch Dis Child Fetal Neonatal Ed. 2011;96(6):443-7. 

5. Doyle LW, Roberts G, Anderson PJ, Victorian Infant Collaborative Study Group. 

Outcomes at age 2 years of infants < 28 weeks' gestational age born in Victoria in 2005. J 

Pediatr. 2010;156(1):49-53. 

6. Roberts G, Anderson PJ, De Luca C, Doyle LW, Victorian Infant Collaborative Study 

Group. Changes in neurodevelopmental outcome at age eight in geographic cohorts of 

children born at 22-27 weeks' gestational age during the 1990s. Arch Dis Child Fetal 

Neonatal Ed. 2010;95(2):90-4. 

7. Bruder MB. Early childhood intervention: a promise to children and families for their 

future. Exceptional Children. 2010;76(3):339-55. 

8. Guralnick MJ. Why early intervention works: a systems perspective. Infants Young 

Child. 2011;24(1):6-28. 

9. Cioni G, Inguaggiato E, Sgandurra G. Early intervention in neurodevelopmental 

disorders: underlying neural mechanisms. Dev Med Child Neurol. 2016;58 Suppl 4:61-6. 

10. Spittle AJ, Orton J, Doyle LW, Boyd R. Early developmental intervention programs 

post hospital discharge to prevent motor and cognitive impairments in preterm infants. 

Cochrane Database Syst Rev. 2012(12):CD005495. 

11. Wang CJ, McGlynn EA, Brook RH, Leonard CH, Piecuch RE, Hsueh SI, et al. 

Quality-of-care indicators for the neurodevelopmental follow-up of very low birth weight 

children: results of an expert panel process. Pediatrics. 2006;117(6):2080-92. 

12. Roberts G, Howard K, Spittle AJ, Brown NC, Anderson PJ, Doyle LW. Rates of early 

intervention services in very preterm children with developmental disabilities at age 2 years. J 

Paediatr Child Health. 2008;44(5):276-80. 

This article is protected by copyright. All rights reserved.



13. Pritchard MA, Colditz PB, Cartwright D, Gray PH, Tudehope D, Beller E. Risk 

determinants in early intervention use during the first postnatal year in children born very 

preterm. BMC Pediatr. 2013;13:201. 

14. Cheong J, Anderson P, Burnett A, Roberts G, Davis N, Hickey L, et al. Changing 

neurodevelopment at 8 years of children born extremely preterm since the early 1990s. 

Pediatrics. 2017;(in press, accepted 7 Mar 2017). Doi: 10.1542/peds.2016-4086. 

15. Shapiro-Mendoza C, Kotelchuck M, Barfield W, Davin CA, Diop H, Silver M, et al. 

Enrollment in early intervention programs among infants born late preterm, early term, and 

term. Pediatrics. 2013;132(1):e61-9. 

16. Doyle LW, Cheong JL, Burnett A, Roberts G, Lee KJ, Anderson PJ, et al. Biological 

and social influences on outcomes of extreme-preterm/low-birth weight adolescents. 

Pediatrics. 2015;136(6):e1513-20. 

17. Wong HS, Edwards P. Nature or nurture: a systematic review of the effect of socio-

economic status on the developmental and cognitive outcomes of children born preterm. 

Matern Child Health J. 2013;17(9):1689-700. 

18. Hintz SR, Barnes PD, Bulas D, Slovis TL, Finer NN, Wrage LA, et al. Neuroimaging 

and neurodevelopmental outcome in extremely preterm infants. Pediatrics. 2015;135(1):e32-

42. 

19. StataCorp. Stata Statistical Software: Release 14. . College Station, TX: StataCorp 

LP.; 2015. 

20. Carlin JB, Gurrin LC, Sterne JA, Morley R, Dwyer T. Regression models for twin 

studies: a critical review. Int J Epidemiol. 2005;34(5):1089-99. 

21. Clements KM, Barfield WD, Kotelchuck M, Wilber N. Maternal socio-economic and 

race/ethnic characteristics associated with early intervention participation. Matern Child 

Health J. 2008;12(6):708-17. 

22. Vohr BR, O'Shea M, Wright LL. Longitudinal multicenter follow-up of high-risk 

infants: why, who, when, and what to assess. Semin Perinatol. 2003;27(4):333-42. 

23. Doyle LW, Anderson PJ, Battin M, Bowen JR, Brown N, Callanan C, et al. Long term 

follow up of high risk children: who, why and how? BMC Pediatr. 2014;14:279. 

24. J LO, McGinley JL, Fox LM, Spittle AJ. Challenges of neurodevelopmental follow-

up for extremely preterm infants at two years. Early Hum Dev. 2015;91(12):689-94. 

25. Australian Department of Human Services. NDIS Early Childhood Early Intervention 

(ECEI) Approach. Feb 2016. Available from: 

This article is protected by copyright. All rights reserved.



https://www.ndis.gov.au/html/sites/default/files/documents/Research/NDIA-ECEI-Approach-

1.pdf 

26. Ranasinghe T, Jeyaseelan D, White D, Russo R. Parents' experiences in registering 

with and accessing funding under the National Disability Insurance Scheme for early 

intervention services for children with developmental disabilities. J Paediatr Child Health. 

2017;53(1):26-32. 

 

This article is protected by copyright. All rights reserved.



Tables 

Table 1. Perinatal and demographic data of children assessed at 8 years of age  

Cohort 1991-92 1997 2005 

 Preterm Control Preterm Control Preterm Control 

Number of live births n=298 n=262 n=201 n=199 n=219 n=218 

Assessed at 8 years 275 

(92%)  

224 

(85%)  

187 

(93%) 

169 

(85%) 

190 

(87%) 

189 

(87%) 

Multiple birth 86 

(31%) 

4 (2%) 41 (22%) 1 (1%) 46 (24%) 2 (1%) 

Gestational age 

(completed weeks)  

26.6 

(1.9)  

39.2 (1.4)  26.5 (2.0)  39.3 (1.1)  26.5 (1.9)  39.5 (1.3)  

Birthweight (grams)  883 

(161)  

3404 

(440)  

832 (162)  3505 

(455)  

869 (177)  3586 

(488)  

Birthweight Z score -0.73 

(1.21) 

0.00 

(0.88) 

-0.95 

(1.06) 

0.15 

(0.91) 

-0.72 

(1.13) 

0.25 

(0.91) 

Male  127 

(46.2%)  

104 

(46.4%)  

99 (53%)  91 (54%)  85 (45%)  85 (45%)  

Grade 3 or 4 IVH† 18 (7%) 0 7 (4%) 0 14 (7%) 0 

Cystic PVL‡ 17 (6%) 0 6 (3%) 0 7 (4%) 0 

Postnatal 

corticosteroids 

92 

(33%) 

0 68 (36%) 0 34 (18%) 0 

Surgery 72 

(26%) 

0 56 (30%) 2 (1%) 49 (26%) 1 (1%) 

Maternal age (years) 28.7 

(5.8) 

29.5 (5.0) 29.5 (5.8) 30.8 (5.2) 31.1 (5.7) 32.7 (5.6) 
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Lower maternal 

education 

140/268 

(52%)  

82/217 

(38%)*  

89 (48%)  49/168 

(29%)* 

78/185 

(42%) 

40/188 

(21%)* 

Parents separated 81/271 

(30%)  

49/220 

(22%)  

55/184 

(30%)  

31/168 

(18%)* 

60/188 

(32%)  

36/188 

(19%)  

Multilingual family 47/272 

(17%)  

30/200 

(14%)  

38 (20%)  26 (15%)  30/188 

(16%)  

28/188 

(15%) 

Some government 

income § 

84/266 

(32%) 

42/214 

(20%) 

37/183 

(20%) 

25/168 

(15%) 

54/187 

(29%)  

32/188 

(17%)  

Lower social class 83/268 

(31%)  

44/220 

(20%)*  

48/172 

(28%)  

25/161 

(16%)*  

63 (33%)  22 

(12%)*  

Age at 8 year follow 

up (years) 

8.7 (0.4)  8.9 (0.4)  8.4 (0.5)  8.5 (0.3)  7.7 (0.4)  7.7 (0.5)  

† IVH=intraventricular haemorrhage 

‡ PVL=periventricular leukomalacia 

§ Some income from government, either equally or solely 

* p <0.05 comparing preterm with control groups, within eras 

Data are n (% assessed), or mean (SD)  

 

 

 

 

 

  

This article is protected by copyright. All rights reserved.



Table 2. Disability vs any early intervention up to 8 years of age, compared between 

preterm and control groups by era of birth  

 

  Preterm Control 

Birth era Disability Total Intervention Total Intervention 

1991-92 Nil 171 51 (29.8%) 197 19 (9.6%) 

 Mild† 57 26 (45.6%) 16 4 (25.0%) 

 Moderate‡ 28 22 (78.6%) 3 1 (33.3%) 

 Severe§ 17 14 (82.4%) 3 1 (33.3%) 

 Total 273 113 (41.4%) 273 15 (11.4%) 

1997 Nil 99 15 (15.2%) 158 21 (13.3%) 

 Mild† 62 28 (45.2%) 8 3 (37.5%) 

 Moderate‡ 11 8 (72.7%) 1 2 (50.0%) 

 Severe§ 15 12 (80%) 1 1 (100%) 

 Total 187 63 (33.7%) 169 26 (15.4%) 

2005 Nil 119 62 (52.1%) 173 43 (24.9%) 

 Mild† 41 30 (73.2%) 15 8 (53.3%) 

 Moderate‡ 21 21 (100.0%) 1 1 (100.0%) 

 Severe§ 9 9 (100.0%) - - 

 Total 190 122 (64.2%) 189 122 (27.5%) 

 

† Mild disability comprised mild CP (walking at age 2, GMFCS 1) or mild developmental 

delay (-2 to <-1 SD full scale IQ compared to term control norms) 

‡ Moderate disability comprised moderate CP (walking with difficulty or aides, GMFCS 2 or 

3), deafness (use of hearing aids or worse) or moderate developmental delay (-3 to <-2 SD on 

Bayley scale compared to term control norms) 
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§ Severe disability comprised severe CP (unlikely to ever walk, GMFCS 4 or 5), blindness 

(visual acuity 6/60 in better eye) or severe developmental delay (<-3 SD on Bayley scale 

compared to term control norms)
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Table 3.  Perinatal and social variables associated with accessing early intervention among the preterm cohorts 

 Early intervention 

n=299 

No early 

intervention 

n=352 

Odds ratio (95% CI) P-

value 

Adjusted odds ratio (95% 

CI) P-value* 

Multiple birth 85 (28%) 88 (25%) 1.22 (0.84, 1.78) 0.30 1.25 (0.81, 1.92) 0.32 

Gestational age (weeks)  26.4 (2.1)  26.7 (1.8) 0.90† (0.83, 0.99) 0.023 1.05 (0.92, 1.20) 0.47 

Birthweight Z score -0.75 (1.17) -0.83 (1.12) 1.07† (0.93, 1.22) 0.36 1.03 (0.84, 1.26) 0.76 

Male  165 (55%) 146 (41%) 1.73 (1.26, 2.38) 0.001 1.41 (0.99, 2.01) 0.056 

Grade 3 or 4 IVH‡ 30 (10%) 9 (3%) 4.16 (1.97, 8.82) <0.001 2.26 (0.99, 5.15) 0.052 

Cystic PVL§ 25 (8%) 5 (1%) 7.30 (2.47, 21.6) <0.001 6.98 (1.50, 32.4) 0.013 

Postnatal corticosteroids 119 (40%) 75 (21%) 2.65 (1.87, 3.77) <0.001 2.27 (1.46, 3.55) <0.001 

Surgery 114 (38%) 63 (18%) 2.90 (2.01, 4.18) <0.001 1.95 (1.29, 2.96) 0.002 

Maternal age (years) 30.0 (5.6) 29.4 (6.0) 1.02† (0.99, 1.04) 0.24 1.02† (0.99, 1.05) 0.22 

Lower maternal education 134/292 (46%) 173/348 (50%) 0.88 (0.64, 1.21) 0.43 0.85 (0.58, 1.25) 0.42 

Parents separated 90/295 (31%) 106/348 (30%) 1.04 (0.73, 1.46) 0.84 1.00 (0.65, 1.54) 1.0 
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Multilingual family 53/297 (18%)  62/350 (18%) 1.01 (0.67, 1.53) 0.96 0.96 (0.59, 1.55) 0.86 

Some government income¶ 83/291 (29%) 92/345 (27%) 1.06 (0.83, 1.35) 0.66 1.05 (0.77, 1.43) 0.76 

Lower social class 97/292 (33%) 97/338 (29%) 1.26 (0.89, 1.79) 0.19 1.26 (0.81, 1.97) 0.30 

† For one unit change in independent variable 

‡ IVH=intraventricular haemorrhage 

§ PVL=periventricular leukomalacia 

¶ Some income from government, either equally or solely 

*adjusted for all other variables in the model 

Data are n (%), or mean (SD), unless otherwise specified
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Supplementary Table- Perinatal characteristic comparison of children assessed at 8 years vs children not assessed at 8 years, within both 

preterm and control groups 

 

 Preterm Control 

 Assessed Not assessed Statistics Assessed Not assessed Statistics 

 n=652 n=66  n=582 n=97  

Mother’s age (years) 29.6 (5.9) 28.4 (5.8) 1.2 (-0.3, 2.7) † 30.9 (5.4) 29.3 (6.3) 1.6 (0.4, 2.8) †* 

Multiple birth 173 (27%) 12 (18%) 1.62 (0.85, 3.11) ‡ 7 (1%) 4 (4%) 1.62 (0.85, 3.11) ‡ 

Gestational age (weeks) 26.6 (1.9) 27.0 (1.7) -0.4 (-0.9, 0.1) † 39.3 (1.3) 39.0 (1.4) 0.4 (0.1, 0.7) †* 

Birthweight (grams) 864 (167) 899 (179) -35 (-77, 8) † 3492 (466) 3371 (484) 121 (20, 222) †* 

Male 311 (48%) 34 (52%) 0.86 (0.52, 1.42) ‡ 280 (48%) 53 (55%) 0.77 (0.50, 1.18) ‡ 

Birthweight Z- score -0.79 (1.15) -0.70 (1.17) -0.09 (-0.40, 0.22) † 0.13 (0.90) 0.06 (1.01) 0.07 (-0.13, 0.27) † 

Grade 3 or 4 Intraventricular haemorrhage 39 (6%) 3 (5%) 1.34 (0.40, 4.45) ‡    

Cystic Periventricular leukomalacia 30 (5%) 2 (3%) 1.54 (0.36, 6.61) ‡    

Postnatal corticosteroids 194 (30%) 19 (29%) 1.05 (0.60, 1.83) ‡    
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Surgery 176 (27%) 15 (23%) 1.26 (0.69, 2.29) ‡    

Data are n (%), or mean (SD), unless otherwise specified.   

† mean difference (95% confidence interval [CI]) 

‡ odds ratio (95% CI) 

* p<0.05 comparing those assessed with those not assessed, within eras
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