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Abstract

Objective: Pulmonary function abnormalities and hospital re-admissions in survivors of neonatal
lung disease remain highly prevalent. The respiratory outcomes study (RESPOS) aimed to
investigate the respiratory and associated atopy outcomes in preterm infants <30 weeks
gestational age (GA) and/or birth-weight (BWt) <1000 g at primary school age, and to compare
these outcomes between infants with and without chronic lung disease (CLD). Methods: In the
RESPOS 92 parents of preterm infants admitted to the Neonatal unit in Canberra Hospital
between 1/1/2001 and 31/12/2003 were sent a questionnaire regarding their respiratory, atopy
management and follow-up. Results: Fifty-three parents responded, including 28 preterm
infants who had CLD and 25 who had no CLD. The gestational age was significantly lower in the
CLD group compared to the non-CLD group [26.9 (26.3-27.5) CLD and 28.6 (28.3-29.0) non-
CLD] [weeks [95% confidence interval (Cl)]], as was the birth weight [973 (877.4-1068.8) CLD
versus 1221 (1135.0-1307.0) non-CLD] [g (Cl)]. CLD infants compared to non-CLD infants were
significantly more likely to have been: given surfactant, ventilated and on oxygen at 28 days
and 36 weeks. These neonates were also more likely to have: been discharged from the
neonatal unit on oxygen, exhibit a history of PDA or sepsis and to have a current paediatrician.
However, despite these differences, there was no significant difference in the proportion of
asthma or atopic disease between the two groups. Conclusions: The RESPOS could not
demonstrate respiratory and/or atopy differences between the CLD and the non-CLD groups
at primary school age.
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Introduction high, due in some respects to the increased survival of
preterm infants [3-9].

Preterm neonates have an increased risk of respiratory
disorders in later life, but there is little research as to the risk
of specific disorders, such as asthma and atopy, particularly in
the post-surfactant era where the ‘‘classic BPD’’ is less often
a problem [6-12]. Furthermore, the research that has been
completed often compares preterm neonates to term controls,
showing that the former have a greater risk of asthma and
respiratory complications [13—15]. The research also tends to
be focussed on lung function test results or analyses of the
extremely preterm group of infants born <25 weeks gestation
[13,14].

In the respiratory outcomes study (RESPOS), we have
taken a different approach by investigating whether neonates
born <30 weeks gestation and/or <1000 g with CLD have a
greater risk of asthma and/or common atopic conditions at
primary school age, compared to neonates born without CLD.
This is a clinically relevant concern to further our knowledge

Historically, preterm neonates, particularly infants born <30
weeks, have required intensive respiratory support due to the
immaturity of their lungs and decreased surfactant. The
respiratory support they required may damage their lungs and
may lead to altered lung elasticity and decreased lung
compliance predisposing the infant to chronic lung disease
(CLD), previously known as bronchopulmonary dysplasia
(BPD) [1-7].

In the last 20 years, antenatal steroid administration to
mothers in preterm labour and surfactant administration to the
preterm infant has reduced the number of infants who
required respiratory support as well as the duration of support
[8]. These changes in neonatal medicine have led to infants
with less severe forms of CLD, but overall the rates remain
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as to which group of infants to target specifically for
childhood asthma and atopic follow up and management.
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The primary aim of the RESPOS was to compare the
respiratory and associated atopy outcomes in preterm infants
born <30 weeks gestation and/or 1000 g: with and without
CLD at primary school age. The null hypothesis was that
there would be no difference in respiratory or atopy outcomes
between infants <30 weeks with or without CLD.

Methods
Sample

The study population included all surviving preterm infants
born <30weeks gestation and/or <1000g admitted to the
Centre for Newborn Care (CNC) at Canberra Hospital born
between 1 January 2001 and 31 December 2003. Infants with
a congenital anomaly were excluded from the study. Infants
from this era were identified using the NICUS database
(Neonatal Intensive Care Units database of New South Wales
(NSW) and Australian Capital Territory (ACT)) which is
prospectively collected data on all infants <33 weeks gesta-
tion admitted to the neonatal intensive care unit (NICU) of
NSW and ACT. This study used the data collected from the
ACT as the modified questionnaire had previously been used
for children born in the ACT and for future comparisons we
would use this data.

Ethics approval was obtained for the study from the ACT
Health and Research Ethics Committee and we obtained
written consent from all parents who completed the
questionnaire.

The survivors of this group were divided into those with or
without CLD defined as a requirement of supplemental
oxygen at 36 weeks corrected gestation, to maintain oxygen
saturations between 92% and 96% for most of the time [6].
Perinatal data collected included: gestational age (GA); birth
weight (BWt); gender; the presence of chorioamnionitis;
antenatal steroid administration and surfactant administration.
Data collected from their hospital admission were: types of
ventilation; duration of intermittent positive pressure ventila-
tion (IPPV) or continuous positive airway pressure (CPAP);
days on oxygen; whether they were on ventilation/CPAP at 28
days and 36 weeks; corrected gestation age (CGA) at weaning
off oxygen and therefore CLD status; postnatal steroid
administration; presence of a patent ductus arteriosus
(PDA); presence of sepsis during the infants neonatal stay
and need for home oxygen.

Questionnaire

Parents of all surviving children were sent a questionnaire
regarding respiratory and atopy symptoms. The questionnaire
used was a modified version of the ‘“‘ACT Kindergarten
Health Screen’’, which had already been validated [17,18].
The children were aged 5-7 years at the time the question-
naire was completed.

The asthma questions included, but is not exclusive of:
does your child have asthma; in the last 12 months has your
child had a wheeze, night wheeze or shortness of breath when
playing; in the last 12 months how often has their normal
activities, and then separately, their playing been restricted by
their respiratory symptoms; in the last 12 months how many
wheeze attacks have they had and what medication are they
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on (list of preventers, relievers, symptom controllers, com-
bination products and steroids provided).

The atopy questions were as follows: does your child have
hay fever; does your child have eczema; has your child ever
had an itchy rash for at least 6 months; has it affected eczema
prone areas (typical areas listed); in the last 12 months have
they had a persistent problem with sneezing or runny nose
despite not having a cold; has your child ever been prescribed
an epipen.

Environmental questions were also asked such as: family
history of asthma or eczema or hay fever; smoking history in
the household; how many children sleep in the same room as
the child in the study and if they were breastfed.

Reminders were sent to parents from whom no response
had been elicited and after no response from a second mail
out, a telephone call was made during which they could
answer a telephone questionnaire.

Analysis

Data were collected from the completed questionnaires and
were analyzed using IBM SPSS version 22.0. In addition to
descriptive statistics, F' and chi-squared tests, as appropriate,
were used to report univariate probability estimates of differ-
ences in study indicators between responders and non-
responders to the questionnaire and between babies with
and without chronic lung disease. After adjusting for potential
co-founders such as GA, Bwt, gender and surfactant, study
indicators significantly associated with the presence of
asthma were determined using logistic regression. A two-
sided probability of <0.05 was considered significant.

Results

We obtained data on 127 eligible children from 2001 to 2003
and of the 102 surviving infants (Table 1), 10 infants were
excluded. Reasons for exclusion included death after dis-
charge (3), refused consent (2) and lost to follow up (5).
Parents of the 92 eligible children were sent a respiratory
questionnaire, of which we had a 58% return rate (53/92),
comprised of 28 preterm infants with CLD and 25 with
no CLD.

The infants in the group that did not return the question-
naire were slightly younger, more were ventilated and they
spent longer on CPAP (Table 1). However, and more
importantly, there were no statistical differences between
the groups for corrected gestational age at weaning off
oxygen, or frequency of CLD or the number requiring home
oxygen (Table 1). There was also no statistical difference for
birth weight or gender (Table 1).

In those infants where the questionnaire was returned,
those with CLD had a significantly smaller GA and BWt than
those without CLD (Table 2). There was however no
significant difference in gender between the CLD and no
CLD infants (Table 2).

There were significant differences between the CLD group
when compared to the no CLD group regarding prenatal and
postnatal details (Table 2). These include increased length of
ventilation, administration of surfactant, PDA and duration
of oxygen (Table 2).
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Table 1. A table displaying the demographics of the group whose questionnaire was returned compared to those whose
questionnaire was not returned.

Questionnaire returned Questionnaire not

n=>53 returned n =39 p Value
GA (weeks) 27.7 (1.6)* 27.0 (1.8) 0.040
BWt (g) 1090.0 (259.3) 1049.4 (292.9) 0.483
Males 20 (37.7%)° 19 (48.7%) 0.393
Chorioamnionitis (pathologically proven) 5(9.4%) 8 (20.5%) 0.225
Antenatal steroids (complete course 24 (45.3%) 23 (59.0%) 0.165
<7 days prior to birth)
Surfactant 38 (71.7%) 29 (74.4%) 0.817
Ventilated 42 (79.2%) 39 (100.0%) 0.002
Hours on IPPV 286.5 (480.6) 359.6 (484.4) 0.474
Hours on CPAP 411.1 (355.1) 588.8 (409.7) 0.029
Days on oxygen 62.6 (51.7) 72.0 (45.8) 0.367
CGA at weaning Oxygen (weeks) 36.7 (6.5) 37.3 (5.4) 0.643
Postnatal steroids 4 (7.5%) 7 (17.9%) 0.193
PDA 17 (32.1%) 16 (41.0%) 0.389
Proven sepsis 21 (39.6%) 14 (35.9%) 0.648
Home oxygen 17 (32.1%) 10 (25.6%) 0.644

“Mean (SD).
"Number (percentage).

Table 2. A table displaying the perinatal and outcome variables of the 53 infants with and without CLD whose parents
returned the questionnaire.

Chronic lung disease No chronic lung
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n=28 disease n =25 Significance
GA (weeks) 26.9 (1.6)* 28.6 (0.9) <0.001
BWt (g) 973.1 (246.7) 1221.0 (208.3) <0.001
Males 12 (42.9%)° 8 (32.0%) 0.571
Chorioamnionitis (pathologically proven) 5 (17.9%) 5 (20.0%) 1.000
Antenatal steroids (complete course 13 (46.4%) 11 (44.0%) 1.000
<7 days prior to birth)
Surfactant 24 (85.7%) 14 (56.0%) 0.031
Ventilated 26 (92.9%) 16 (64.0%) 0.016
Hours on IPPV 511.1 (576.0) 34.8 (48.4) <0.001
Hours on CPAP 568.9 (354.5) 234.3 (265.0) <0.001
Days on oxygen 94.9 (50.1) 26.4 (19.9) <0.001
CGA at weaning oxygen (weeks) 40.4 (6.8) 324 (2.3) <0.001
Ventilated or on CPAP at 28 days 26 (92.9%) 5 (20.0%) <0.001
Ventilated or on CPAP at 36 weeks 6 (21.4%) 0 (0.0%) 0.024
Postnatal steroids 4 (14.3%) 0 (0.0%) 0.113
PDA 14 (50.0%) 3 (12.0%) 0.004
Proven sepsis 17 (60.7%) 4 (16.0%) 0.002
Home oxygen 17 (60.7%) 0 (0.0%) <0.001

“Mean (SD).
"Number (percentage).

When analyzing prevalence of asthma, there were no
significant differences between the groups with 25% of
children in the CLD group developing asthma compared to
32% in the no CLD group (ns, Table 3). Both the CLD and no
CLD groups had a large proportion of children who had
received asthma medication at some point in their life (46.4%
versus 48.0% ns, respectively, Table 3). Significantly, more
CLD infants compared to no CLD infants were found to
have a regular paediatrician (57.1% versus 20.0%, p=0.013,
respectively, Table 3). There was no significant difference
between the groups when assessing family history of asthma,
eczema or hay fever or the presence of a smoker in the
household (Table 3).

There were no significant differences in hay fever or
eczema between those with or without CLD (Table 3). On
further analysis, there was no significant difference when
comparing GA and BWt for all of the infants in the study who
had asthma, hay fever or eczema and those without respira-
tory/atopy complications (data not shown).

We used a logistic regression analysis to identify factors
that may predict asthma, with the following variables: CLD;
gender; BWt; GA; surfactant; smoking in family and family
history of asthma (Table 4). The only predictor for later
development of asthma was a family history of asthma, with
an OR of 9.25 (Table 4). CLD was not a significant predictor
for later asthma (Table 4).
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Table 3. A table displaying the frequency and significance of the questionnaire results for the 53 infants whose parents
returned the questionnaire.

Chronic lung No chronic lung

disease n =28 disease n =25 Significance
Asthma currently 7 (25.0%)* 8 (32.0%) 0.761
Hay fever currently 4 (14.3%) 3 (12.0%) 1.000
Eczema currently 3 (10.7%) 5 (20.0%) 0.721
Ist degree family history of asthma 13 (46.4%) 12 (48%) 1.000
st degree family history of hayfever 18 (64.3%) 11 (44%) 0.213
Ist degree family history of eczema 9 (32.1%) 7 (28%) 1.000
Ever taken asthma medication 13 (46.4%) 12 (48.0%) 1.000
Ever had itchy rash lasting 6 months 3 (10.7%) 3 (12.0%) 1.000
Father born in Australia 19 (67.9%) 22 (88.0%) 0.107
Mother born in Australia 24 (85.7%) 24 (96.0%) 0.355
Regular paediatrician 16 (57.1%) 5 (20.0%) 0.013
Smoker in household 8 (28.6%) 8 (32.0%) 1.000

“Number (percentage).

Table 4. A logistic regression analysis to predict which infants will

(allergic rhinoconjunctivitis 12.9% and eczema 17.1%). The
develop asthma.

ISAAC study assessed the global prevalence of asthma and
atopic diseases in primary school children [13].
Furthermore, no association between CLD and Ilater

Odds ratio Significance
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CLD 1.144 (0.18-7.15)" 0.885 asthma was demonstrated. Some authors state that CLD is a
Gender 0.484 (0.10-2.39) 0.373 . . . . .
BW 1.000 (0.10-1.00) 0.787 strong predictor for later respiratory dysfunction, including
GA 1.061 (0.53-2.14) 0.868 asthma at primary school age, wheeze and hospital readmis-
gurféli{ctant il 82%2 (8.(1)3—52‘9*) 8923 sion for respiratory symptoms or infections [11,12]. It is also
moking in family . (0.04-1.59) .1 : _
Family Hx asthma 9250 (1.56-55.03) 0.014 suggested that the lung damage sustained as part of prema

%OR (95% confidence interval).

Discussion

The RESPOS found that there was no significant risk of
infants with CLD, when compared to infants who did not have
CLD, of developing asthma, eczema or hay fever at primary
school age. Also, within the eligibility parameters of
<30weeks GA and/or <1000g BWt, the RESPOS did not
find a significant association to the development of asthma,
eczema or hay fever at primary school age with GA or BWt.
However, the study indicated that infants with CLD were
significantly lower in GA and BWt, more likely to have early
respiratory complications and following discharge had follow
up with a regular paediatrician. This is consistent with the
previous research [4,8]. The CLD infants have better medical
follow up because CLD is currently viewed as the predictive
factor in later respiratory dysfunction; however this study
shows that this may not be the case.

This study also did not show that gender impacted on
outcomes, as other studies have suggested [5]. We also failed
to show a statistical difference in gender between the CLD
and no CLD groups; however, there was a slight trend towards
more males in the CLD groups, which is a widely held belief
[1,9,12].

As well, we found that CLD was not significantly
associated with hay fever or eczema. Other studies have
also shown similar results, with Vrijlandt et al. [1,12] stating
that hay fever and eczema were not associated with CLD. Our
rates of hay fever (13.2%, Table 3) and eczema for the whole
group (15.1%, Table 3) are similar to the rates published by
the ISAAC Phase 3 studies for 6- to 7-year olds in 2002-2003

turity and ventilation damage does not resolve with age and
continues into adulthood, manifesting as asthma in children
and possible chronic obstructive pulmonary disease (COPD)
in adults [1,8,10,12]. However, most literature discusses the
risk of asthma in preterm neonates with CLD compared to
term controls or focuses on lung function testing rather than
symptom description [14,15]. It is true that this study was
limited by not having definitive end points of lung function
tests and skin prick tests, however children’s asthma, hay
fever and eczema are often diagnosed based on symptom
reporting alone.

Asthma has several underlying pathologies which include
atopic causes and viral induced wheeze. It is difficult to
accurately diagnose the underlying cause of asthma in
children, a limitation that most studies recognise, as a viral
wheeze can appear similar to chronic airway inflammation
when the children present at a young age [16,19]. However, it
is more likely that premature infants have smaller caliber
airways which may cause recurrent wheeze, particularly viral,
and this may be mis-labeled as asthma. The difference is that
this should improve as the children become older, which is
what our study suggests, whereas an atopic aetiology would
not. Our only predictive factor of an asthma diagnosis, was a
family history of asthma and it may be that this or a family
history of atopy influences the diagnosis that a physician
gives to a child’s wheeze. The EPICure study repeatedly
assessed the respiratory function of its cohort of extremely
premature infants, finding that poor respiratory function,
primarily based on lung function tests, is worse in infants with
CLD but that the difference decreases with age. EPICure
results concluded that CLD children at primary school age
showed significant differences in their respiratory function:
they used a bronchodilator or steroid inhaler more frequently
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and had a higher incidence of respiratory symptoms such as
wheezing or coughing at night [14]. However, the study
commented on how asthma symptoms, treatment and hospi-
talization reduced significantly between 30months and
6 years [14]. The children in our study were between 5 and
7 years of age when the parents completed the questionnaire.
Furthermore, the infants in the EPICure were <25 weeks
gestational age, whereas the RESPOS focused on infants
born <30 weeks gestation and/or <1000 g.

It may also be that the label of CLD is a poor predictor for
later respiratory dysfunction. Jobe et al. [8] claimed that
radiographic evidence of CLD at 36 weeks was a far better
indicator of risk of later asthma, compared to the need for
oxygen at 36 weeks. In our study, significantly, more infants
in the CLD group required respiratory support at 36 weeks
corrected GA (Table 2).

Another possible reason for the lower rates of asthma
symptoms in the CLD infants compared to EPICure, is that
the infants with CLD were found to be significantly more
likely to have a regular paediatrician and frequent doctor
consultations could result in a better health status, including
less respiratory symptoms [20]. The Australian government
had increased funding for asthma management as part of the
‘‘asthma management program’’, and other studies have
shown that the use of inhaled corticosteroids is increasing,
which indicates that asthma management is improving
[21-24]. Studies have shown that the prevalence of asthma
decreased from 2000 to 2005 and if this trend has continued,
previous research may no longer be appropriate in the current
treatment group [22,23].

As discussed the RESPOS showed that the prevalence of
asthma in infants who were born <30 weeks gestation and or
<1000g BWt with CLD was 25% and for infants without
CLD was 32%. The prevalence in both of these groups is more
than twice the national average for asthma in children aged
0-14 years [22,25]. Reporting bias is a possibility, and
previous studies have shown that parental reports can over
estimate respiratory symptoms [24]. However, this cannot
fully account for the large difference and RESPOS researchers
believe that the greater prevalence is not associated with CLD
but instead related to these infants being more premature than
the majority of the population whom are born as term infants
[25,26]. This premise that those born preterm are at greatest
risk of asthma, is well supported [16,19].

Conclusion

This study indicates that it is the lower GA of preterm infants,
which leads to an increased rate of asthma regardless of CLD
status. There were no associated risks of developing asthma,
hay fever or eczema in the CLD infants compared to infants
without CLD.

Overall, preterm infants as a group are at a greater risk of
developing asthma compared to term controls. The clinical
importance of this finding is that it implies that premature
infants of low GA and BWt should have regular paediatric or
GP follow up regardless of CLD status to optimize long-term
outcomes. Family history of asthma also has a significant
impact on later development of asthma in this group of
preterm infants.
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Asthma and its management has large impacts upon
patients and the economy and so there is a great need to focus
research upon preterm birth and the prevention of asthma.

Declaration of interest

The authors report no conflicts of interest. The authors alone
are responsible for the content and writing of the article.

References

1. Vrijlandt EJ, Boeson HM, Gerritsen J, Stremmelaar EF, Duiverman
EJ. Respiratory health in prematurely born preschool children with
and without bronchopulmonary dysplasia. J Pediatr 2007;150:
256-261.

2. Northway Jr WH, Rosan RC, Porter DY. Pulmonary disease
following respiratory therapy of hyaline membrane disease.
Bronchopulmonary dysplasia. N Engl ] Med 1967;276:357-368.

3. Burnard ED, John E, Todd DA, Grattan-Smith P. A 15-year survey
of chronic lung disease of prematurity. Acta Paediatr Scand Suppl
1989;360:120-126.

4. Northway WH. Bronchopulmonary dysplasia: twenty-five years
later. Pediatrics 1992;5:969-973.

5. Rojas MA, Gonzalez A, Bancalari E, Claure N, Poole C, Silva-Neto
G. Changing trends in the epidemiology and pathogenesis of
neonatal chronic lung disease. J Pediatr 1995;126:605-610.

6. Todd DA, Jana A, John E. Chronic oxygen dependency in infants at
24 to 32 weeks gestation: the role of antenatal and neonatal factors.
J Paediatr Child Health 1997;33:402-407.

7. Jobe A. The new CLD: an arrest of lung development. Pediatr Res
1999;6:641-643.

8. Jobe AH, Bancalari E. Bronchopulmonary dysplasia. Am J Respir
Crit Care Med 2001;163:1723-1729.

9. Manktelow BN, Draper ES, Annamalai S, et al. Factors affecting
the incidence of chronic lung disease of prematurity in 1987, 1992,
and 1997. Arch Dis Child fetal Neonatal Ed 2001;85:F33-F35.

10. Gross SJ, lannuzzi DM, Kveselis DA, et al. Effect of preterm birth
on pulmonary function at school age: a prospective controlled
study. J Pediatr 1998;133:188-192.

11. Halvorsen T, Skadberg BT, Eide GE, Rgksund OD, Carlsen KH,
Bakke P. Pulmonary outcomes in adolescents of extreme preterm
birth: a regional cohort study. Acta Paediatr 2004;93:1294-1300.

12.  Vrijlandt EJ, Gerritsen J, Boezen HM, Duiverman EJ; Dutch POPS-
19 Collaborative Study Group. Gender differences in respiratory
symptoms in 19-year old adults born preterm. Respir Res 2005;6:
117-124.

13. Asher MI, Montefort S, Bjorkstein B, Lai CK, Strachan DP,
Weiland SK, Williams H; ISAAC Phase Three Study Group.
Worldwide time trends in the prevalence of symptoms of asthma,
allergic rhinoconjunctivitis, and eczema in childhood: ISAAC
Phase One and Three repeat multicountry cross-sectional surveys.
Lancet 2006;368:733-743.

14. Hennessy EM, Bracewell MA, Wood N, Wolke D, Costeloe K,
Gibson A, Marlow N. Respiratory health in pre-school and school
age children following extremely preterm birth. Arch Dis Child
2008;93:1037-1043.

15. Fawke J, Lum S, Kirkby J, Hennessy E, Marlow N, Rowell V,
Thomas S. Lung function and respiratory symptoms at 11 years in
children born extremely preterm: the EPICure study. Am J Respir
Crit Care Med 2010;182:237-245.

16. Been JV, Lugtenberg JM, Smets E, van Schayck CP, Kramer BW,
Mommers M, Sheikh A. Preterm birth and childhood wheezing
disorders: a systematic review and meta-analysis. PLoS Med 2014;
11:¢1001596.

17. Phillips CB, Yates R, Glasgow NJ, Ciszek K, Attewell R.
Improving response rates to primary and supplementary question-
naires by changing response and instruction burden: cluster
randomised trial. Aust N Z J Publ Health 2005;29:457-460.

18. Glasgow NJ, Ponsonby AL, Yates RE, McDonald T, Attewell R.
Asthma screening as part of a routine school health assessment in
the Australian Capital Territory. Med J Aust 2001;174:384-388.

19. Sonnenschein-van der Voot AMM, Arends LR, De Jongste JC,
Annesi-Maesano I, Arshad SH, Barros H, Basterrechea M. Preterm
birth, infant weight gain, and childhood asthma risk: a meta-

RIGHTS LI N Hiy



J Asthma Downloaded from informahealthcare.com by University of Liverpool on 11/01/14

For personal use only.

20.

21.

22.

V. Astle et al.

analysis of 147,000 European children. J Allergy Clin Immunol
2014;133:1317-1329.

Glasgow NJ, Ponsonby AL, Yates R, Beilby J, Dugdale P. Proactive
asthma care in childhood: general practice based randomised
controlled trial. BMJ 2003;327:659-665.

Phillips CB, Toyne H, Ciszek K, Attewell RG, Kljakovic M. Trends
in medication use for asthma in school-entry children in the
Australian Capital Territory, 2000-2005. Med J Aust 2007;187:
10-13.

Ponsonby AL, Glasgow N, Pezic A, Dwyer T, Ciszek K, Kljakovic
M. A temporal decline in asthma but not eczema prevalence from
2000 to 2005 at school entry in the Australian Capital Territory
with further consideration of country of birth. Int J Epidemiol 2008;
37:559-569.

23.

24.

25.

26.

J Asthma, Early Online: 1-7

Ponsonby AL, Gatenby P, Glasgow N, et al. Which clinical
subgroups within the spectrum of child asthma are attributable to
atopy? Chest 2002;121:135-142.

Glasgow NJ, Goodchild EA, Yates R, Mullins R, McDonald T,
Hurwitz M. Respiratory health in Aboriginal and Torres Strait
Islander children in the Australian Capital Territory. J Paediatr
Child Health 2003;39:534-6.

Australian Bureau of Statistics 4819.0.55.001 — Asthma in
Australia: A Snapshot, 2004-05. Available at: http://www.abs.gov.
au/ausstats/abs @ .nsf/productsbytopic/OB8F928452BC9647CA256
E7A0080829B?0OpenDocument [last accessed 10 Nov 2012].
Doyle LW, Anderson PJ. Pulmonary and neurological follow-up of
extremely pre-term infants. Neonatology 2010;97:388-394.

RIGHTS LI N Hiy



	Respiratory outcomes study (RESPOS) for preterm infants at primary school age
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Declaration of interest
	References



<<
	/PreserveCopyPage true
	/MonoImageDownsampleType /Bicubic
	/MonoImageDict <<
		/K -1
	>>
	/ParseICCProfilesInComments true
	/PreserveHalftoneInfo false
	/TransferFunctionInfo /Preserve
	/GrayImageMinResolution 150
	/EncodeColorImages true
	/AutoFilterGrayImages true
	/ImageMemory 1048576
	/PDFXRegistryName ()
	/EmbedJobOptions true
	/MonoImageFilter /CCITTFaxEncode
	/PDFXNoTrimBoxError true
	/ASCII85EncodePages false
	/DefaultRenderingIntent /Default
	/GrayImageAutoFilterStrategy /JPEG
	/PDFXCompliantPDFOnly false
	/ColorImageResolution 150
	/GrayImageFilter /DCTEncode
	/DownsampleMonoImages true
	/PreserveDICMYKValues false
	/ColorImageFilter /DCTEncode
	/EncodeGrayImages true
	/GrayImageMinDownsampleDepth 2
	/ParseDSCComments true
	/ColorImageAutoFilterStrategy /JPEG
	/EmbedOpenType false
	/AntiAliasMonoImages false
	/JPEG2000ColorImageDict <<
		/Quality 15
		/TileHeight 256
		/TileWidth 256
	>>
	/ColorImageDepth -1
	/CreateJDFFile false
	/PreserveEPSInfo false
	/PDFXSetBleedBoxToMediaBox true
	/DSCReportingLevel 0
	/NeverEmbed [
	]
	/Optimize true
	/Description <<
		/DEU <>
		/ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
		/NOR <>
		/CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
		/KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
		/ESP <>
		/FRA <>
		/SUO <>
		/JPN <>
		/NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
		/ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
		/CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
		/DAN <>
		/PTB <>
		/SVE <>
	>>
	/CreateJobTicket false
	/EndPage -1
	/MonoImageDepth -1
	/GrayImageResolution 150
	/AutoFilterColorImages true
	/AlwaysEmbed [
	]
	/ColorImageMinResolution 150
	/ParseDSCCommentsForDocInfo true
	/sRGBProfile (sRGB IEC61966-2.1)
	/AutoRotatePages /All
	/MonoImageResolution 600
	/AllowTransparency false
	/GrayACSImageDict <<
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/DoThumbnails false
	/GrayImageDepth -1
	/CompressObjects /Tags
	/ColorImageDownsampleThreshold 1.5
	/AntiAliasGrayImages false
	/AntiAliasColorImages false
	/EmbedAllFonts true
	/ColorImageMinResolutionPolicy /OK
	/PDFXOutputConditionIdentifier ()
	/PreserveFlatness true
	/DownsampleColorImages true
	/MonoImageDownsampleThreshold 1.5
	/PDFXOutputIntentProfile ()
	/GrayImageDict <<
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/UsePrologue false
	/ColorACSImageDict <<
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/JPEG2000GrayACSImageDict <<
		/Quality 15
		/TileHeight 256
		/TileWidth 256
	>>
	/ColorConversionStrategy /sRGB
	/EmitDSCWarnings false
	/MonoImageMinResolutionPolicy /OK
	/UCRandBGInfo /Remove
	/DetectCurves 0.1
	/ColorSettingsFile (None)
	/CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
	/GrayImageDownsampleThreshold 1.5
	/CropColorImages true
	/JPEG2000ColorACSImageDict <<
		/Quality 15
		/TileHeight 256
		/TileWidth 256
	>>
	/MonoImageMinResolution 600
	/CalRGBProfile (sRGB IEC61966-2.1)
	/CompressPages true
	/Binding /Left
	/PDFXTrapped /False
	/PDFX3Check false
	/DetectBlends true
	/JPEG2000GrayImageDict <<
		/Quality 15
		/TileHeight 256
		/TileWidth 256
	>>
	/CompatibilityLevel 1.6
	/GrayImageDownsampleType /Bicubic
	/PDFXOutputCondition ()
	/PassThroughJPEGImages false
	/CannotEmbedFontPolicy /Warning
	/AllowPSXObjects true
	/LockDistillerParams true
	/ConvertImagesToIndexed true
	/GrayImageMinResolutionPolicy /OK
	/PDFXBleedBoxToTrimBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/AutoPositionEPSFiles true
	/PDFXTrimBoxToMediaBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/DownsampleGrayImages true
	/PDFX1aCheck false
	/CropGrayImages true
	/CalGrayProfile (Gray Gamma 2.2)
	/CropMonoImages true
	/SubsetFonts true
	/ColorImageDownsampleType /Bicubic
	/CheckCompliance [
		/None
	]
	/PreserveOPIComments false
	/PreserveOverprintSettings true
	/EncodeMonoImages true
	/MaxSubsetPct 100
	/ColorImageMinDownsampleDepth 1
	/ColorImageDict <<
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/OPM 1
	/StartPage 1
>>
setdistillerparams
<<
	/PageSize [
		612.0
		792.0
	]
	/HWResolution [
		600
		600
	]
>>
setpagedevice


