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BackgroundBackground

In the last two decades, the In the last two decades, the prematurityprematurity
rate has risen by more than 30%rate has risen by more than 30%
A classification system of premature A classification system of premature 
babiesbabies¹¹

PretermPreterm <37 weeks gestation<37 weeks gestation
Late pretermLate preterm 3434--36 weeks gestation36 weeks gestation
Moderately pretermModerately preterm 3232--36 weeks gestation36 weeks gestation
Very pretermVery preterm < 32 weeks gestation< 32 weeks gestation

¹Mathews TJ et al. Natl Vital Stat Rep 2004
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Moderately PretermModerately Preterm
Moderately pretermModerately preterm infants (32infants (32--36 weeks 36 weeks 
gestation) comprise over 80% of preterm births gestation) comprise over 80% of preterm births 
and are the fastest growing subgroup of preterm and are the fastest growing subgroup of preterm 
infantsinfants²²
Their morbidity rates are higher than term Their morbidity rates are higher than term 
infantsinfants
Brain weight at 34 weeks is only 65% of the Brain weight at 34 weeks is only 65% of the 
brain weight of full term babiesbrain weight of full term babies³³
Few data are published addressing their Few data are published addressing their 
developmental outcomes and follow up needsdevelopmental outcomes and follow up needs

³Guihard-Costa AM et al. Early Hum Dev 1990
²Davidoff MJ et al. Semin Perinatol 2006
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Early InterventionEarly Intervention

Early Intervention (EI) was created by Congress Early Intervention (EI) was created by Congress 
in 1986 under the Individuals with Disabilities in 1986 under the Individuals with Disabilities 
Education Act (IDEA)Education Act (IDEA)

To be eligible for services a child must be < 3 To be eligible for services a child must be < 3 
years old with one of the following:years old with one of the following:

12 month delay in 1 functional area12 month delay in 1 functional area
33% delay in 1 functional area33% delay in 1 functional area
25% delay in each of 2 areas (physical, cognitive, 25% delay in each of 2 areas (physical, cognitive, 

communication, socialcommunication, social--emotional, adaptive)emotional, adaptive)
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ObjectiveObjective

Compare the enrollment in EI and the Compare the enrollment in EI and the 
utilization of therapeutic services between utilization of therapeutic services between 
moderately pretermmoderately preterm (32(32--36 weeks 36 weeks 
gestation) and gestation) and very pretermvery preterm (<32 weeks (<32 weeks 
gestation) infants at 12 months gestation) infants at 12 months ±± 2 months2 months
corrected agecorrected age
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MethodsMethods
Preterm infants followed at the Regional Preterm infants followed at the Regional 
Neonatal FollowNeonatal Follow--up Clinic in White Plains, NY up Clinic in White Plains, NY 
from Jan 2005 through Oct 2006from Jan 2005 through Oct 2006
Included all patients <37 weeks gestation who Included all patients <37 weeks gestation who 
had an evaluation at 12 months had an evaluation at 12 months ±± 2 months 2 months 
corrected age (CA)corrected age (CA)
Stratified into moderately preterm (32Stratified into moderately preterm (32--36 weeks 36 weeks 
gestation) and very preterm (<32  weeks gestation) and very preterm (<32  weeks 
gestation) groupsgestation) groups
Antenatal, maternal, and neonatal variables Antenatal, maternal, and neonatal variables 
obtained by NICU discharge summaries and obtained by NICU discharge summaries and 
parental reportparental report
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MethodsMethods
Logistic regression used to compare moderately Logistic regression used to compare moderately 
preterm to very preterm enrollment into early preterm to very preterm enrollment into early 
intervention (EI), physical therapy (PT), intervention (EI), physical therapy (PT), 
occupational therapy (OT), speech therapy (ST), occupational therapy (OT), speech therapy (ST), 
and special education, controlling for antenatal, and special education, controlling for antenatal, 
sociodemographicsociodemographic, and neonatal factors, and neonatal factors

Chi square and FisherChi square and Fisher’’s exact tests were used to s exact tests were used to 
compare characteristics of the very preterm (VP) compare characteristics of the very preterm (VP) 
and moderately preterm (MP) infants with and moderately preterm (MP) infants with 
significance of p<0.05significance of p<0.05
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ResultsResults

497 preterms
(<37 wks)

n = 169
Evaluated

at 12 mo ± 2 mo CA

n = 77
VP (<32 wks)

n = 92
MP (32-36 wks)

n = 328 
Not evaluated

at 12 mo ± 2 mo CA

n = 208
Not 12 mo ± 2 mo CA

at time of study

n = 101
Lost to follow up

n = 19 
Not assessed at
12 mo ± 2 mo CA
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Patient CharacteristicsPatient Characteristics

18 (23)18 (23)17 (20)17 (20)Stat C/SStat C/S
39 (51)39 (51)40 (48)40 (48)C/SC/S
20 (26)20 (26)27 (32)27 (32)NSVDNSVD

NSNSDelivery type, n (%)Delivery type, n (%)
40 (52)40 (52)37 (40)37 (40)FemaleFemale
37 (48)37 (48)55 (60)55 (60)MaleMale

NSNSSex,  n (%)Sex,  n (%)
<0.001<0.0017 (1,9)7 (1,9)9 (6,9)9 (6,9)5 min 5 min ApgarApgar ^̂

<0.001<0.0018.9 8.9 ±± 5.45.42.3 2.3 ±± 2.02.0Length of stay (weeks) Length of stay (weeks) ##
<0.001<0.0011114 1114 ±± 374 374 2124 2124 ±± 493 493 Birth wt (grams) Birth wt (grams) ##
<0.001<0.00128 28 ±± 2234 34 ±± 11Gestational age (weeks) Gestational age (weeks) ##

p valuep value
Very Very 

Preterm Preterm 
ModeratelyModerately

Preterm Preterm 

## mean ± SD ,   ^̂median (min,max),  NS = not significant
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Patient DemographicsPatient Demographics

NSNS7 (9)7 (9)8 (9)8 (9)Maternal substance abuse, n (%)Maternal substance abuse, n (%)
15 (20)15 (20)6 (7)6 (7)OtherOther
26 (34)26 (34)30 (33)30 (33)HispanicHispanic
21 (28)21 (28)20 (22)20 (22)African AmericanAfrican American
14 (18)14 (18)34 (38)34 (38)CaucasianCaucasian

0.010.01Maternal race, n (%)Maternal race, n (%)
NSNS29 29 ±± 7 7 31 31 ±± 7 7 Maternal age (years) Maternal age (years) #
NSNS71(92)71(92)80 (87)80 (87)Medicaid, n (%)Medicaid, n (%)

0 (0)0 (0)9 (10)9 (10)TripletsTriplets
17 (22)17 (22)21 (22)21 (22)TwinsTwins
60 (78)60 (78)62 (67)62 (67)SingletonSingleton

0.020.02Multiple gestation, n (%)Multiple gestation, n (%)
p valuep value

VeryVery
Preterm Preterm 

Moderately Moderately 
Preterm Preterm 

# mean ± SD , NS = not significant
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Patient CoPatient Co--MorbiditiesMorbidities

NSNS4 (6)4 (6)0 (0)0 (0)IVH  Grade IVH  Grade ≥≥ III,  n (%)III,  n (%)
0.0030.0037 (9)7 (9)0 (0)0 (0)ROP, n (%)ROP, n (%)
NSNS2 (2)2 (2)0 (0)0 (0)PVL, n (%)PVL, n (%)
NSNS6 (8)6 (8)7 (8)7 (8)NeurologicNeurologic disorder, n (%)disorder, n (%)
NSNS2 (3)2 (3)3 (3)3 (3)Congenital heart disease, n (%)Congenital heart disease, n (%)

<0.001<0.00170 (91)70 (91)33 (36)33 (36)RDS, n (%)RDS, n (%)
0.0200.0205 (6)5 (6)0 (0)0 (0)NEC, n (%)NEC, n (%)
NSNS4 (5)4 (5)3 (3)3 (3)Hydrocephalus, n (%)Hydrocephalus, n (%)
NSNS1 (1)1 (1)2 (2)2 (2)Genetic disorder, n(%)Genetic disorder, n(%)

<0.001<0.00160 (79)60 (79)10 ( 11)10 ( 11)Caffeine, n (%)Caffeine, n (%)
<0.001<0.00118 (23)18 (23)0 (0)0 (0)BPD, n (%)BPD, n (%)
p valuep value

VeryVery
Preterm Preterm 

ModeratelyModerately
Preterm Preterm 

NS = not significant
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Rate of Therapy UseRate of Therapy Use
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Very Preterm vs. Moderately Preterm Very Preterm vs. Moderately Preterm 
Odds RatiosOdds Ratios
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Very Preterm vs. Moderately PretermVery Preterm vs. Moderately Preterm
Adjusted Odds RatiosAdjusted Odds Ratios
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SummarySummary

Over 1/3 of moderately preterm infants Over 1/3 of moderately preterm infants 
were enrolled in EI and 28% received were enrolled in EI and 28% received 
physical therapyphysical therapy

When adjusting the odds ratios for When adjusting the odds ratios for 
neonatal factors, there was no difference neonatal factors, there was no difference 
in the odds of utilizing therapies between in the odds of utilizing therapies between 
the two gestational age groupsthe two gestational age groups
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ConclusionConclusion

Moderately preterm babies are Moderately preterm babies are at riskat risk and and 
must be must be screenedscreened and referred for and referred for 
interventional therapiesinterventional therapies

They should not be considered They should not be considered ““smallsmall”” full full 
term infantsterm infants
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ImplicationsImplications

If our results could be extrapolated to the If our results could be extrapolated to the 
general population, there would be 150,000 general population, there would be 150,000 
moderately preterm and 75,000 very moderately preterm and 75,000 very 
preterm infants enrolled in EI per yearpreterm infants enrolled in EI per year
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Moderately Preterm Services Moderately Preterm Services 
UtilizedUtilized

7 (70)7 (70)8 (80)8 (80)36 weeks36 weeks

6 (40)6 (40)6 (40)6 (40)35 weeks35 weeks

6 (19)6 (19)6 (19)6 (19)34 weeks34 weeks

3 (15)3 (15)6 (30)6 (30)33 weeks33 weeks

4 (25)4 (25)7 (44)7 (44)32 weeks32 weeks

Physical Physical 
TherapyTherapy
n (%)n (%)

Early Early 
Intervention Intervention 
n (%)n (%)

Gestational AgeGestational Age
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Hospital of BirthHospital of Birth

66.9%66.9%Westchester  Westchester  
Medical Medical 
CenterCenter

1.8%1.8%St. LukeSt. Luke’’ss2.4%2.4%Our Lady of Our Lady of 
MercyMercy

4.2%4.2%St. JohnSt. John’’ss
RiversideRiverside

1.2%1.2%Nyack Nyack 
HospitalHospital

0.6%0.6%St. AnthonySt. Anthony’’ss0.6%0.6%Lawrence Lawrence 
HospitalHospital

12.4%12.4%Sound ShoreSound Shore1.8%1.8%Hudson ValleyHudson Valley

4.2%4.2%Putnam Putnam 
HospitalHospital

3.0%3.0%Horton Horton 
HospitalHospital

0.6%0.6%Phelps Phelps 
MemorialMemorial

0.6%0.6%Bon Bon SecoursSecours
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Excluded patientsExcluded patients

328 babies not evaluated 328 babies not evaluated 
19 babies with no assessment at 12 months19 babies with no assessment at 12 months
±± 2 months2 months corrected agecorrected age
208 babies were not yet 12 months 208 babies were not yet 12 months ±± 2 2 
monthsmonths corrected age at time of studycorrected age at time of study
101 babies lost to follow101 babies lost to follow--up (20%)up (20%)
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Characteristics of moderately preterm infantsCharacteristics of moderately preterm infants

17 (20)17 (20)29 (16)29 (16)stat stat c/sc/s
40 (47)40 (47)84 (45)84 (45)c/sc/s
27 (32)27 (32)73 (39)73 (39)nsvdnsvd

0.450.45Delivery type, n (%)Delivery type, n (%)
37 (40)37 (40)88 (45)88 (45)femalefemale
55 (60)55 (60)104 (54)104 (54)malemale

0.440.44Sex,  n (%)Sex,  n (%)

0.340.342.3 2.3 ±± 2.02.02.6 2.6 ±± 4.34.3Length of stay (weeks)*Length of stay (weeks)*
0.650.652124 2124 ±± 4924922152 2152 ±± 465465Birth wt (grams)*Birth wt (grams)*
0.710.7134 34 ±± 1    1    34 34 ±± 11Gestational age (weeks) *Gestational age (weeks) *

p valuep value

IncludedIncluded
ModerateModerate
PretermsPreterms

ExcludedExcluded
ModerateModerate
PretermsPreterms

* Mean ± SD
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Characteristics of moderately preterm infantsCharacteristics of moderately preterm infants

p valuep value

Included Included 
moderately moderately 

pretermpreterm

Excluded Excluded 
moderately moderately 

pretermpreterm

0.4460.4468 (8)8 (8)11 (6)11 (6)Maternal substance abuse, n (%)Maternal substance abuse, n (%)
4 (4)4 (4)17 (9)17 (9)OtherOther

30 (33)30 (33)59 (32)59 (32)HispanicHispanic
21 (23)21 (23)28 (15)28 (15)African AmericanAfrican American
35 (39)35 (39)81 (44)81 (44)CaucasianCaucasian

0.4480.448Maternal race, n (%)Maternal race, n (%)
0.8080.80831 31 ±± 7730 30 ±± 66Maternal age (years) Maternal age (years) 

<0.001<0.00180 (86)80 (86)123 (64)123 (64)Medicaid, n (%)Medicaid, n (%)

9 (10)9 (10)2 (1)2 (1)tripletstriplets
21 (22)21 (22)42 (22)42 (22)twinstwins
62 (67)62 (67)147 (77)147 (77)singletonsingleton

0.0020.002Multiple gestation, n (%)Multiple gestation, n (%)

Copyright 2007, Jessica L. Kalia, jessica.kalia@gmail.com



Characteristics of moderately preterm infantsCharacteristics of moderately preterm infants

0.6750.6750 (0)0 (0)1 (0.5)1 (0.5)PVL, n (%)PVL, n (%)

0.2740.2743 (3)3 (3)15 (8)15 (8)Congenital heart disease, n (%)Congenital heart disease, n (%)

0.3640.36433 (36)33 (36)81 (43)81 (43)RDS, n (%)RDS, n (%)

0.6800.6800 (0)0 (0)1 (0.5)1 (0.5)NEC, n (%)NEC, n (%)

0.3340.3343 (3)3 (3)2 (1)2 (1)Hydrocephalus, n (%)Hydrocephalus, n (%)

0.7230.7232 (2)2 (2)7 (4)7 (4)Genetic disorder, n (%)Genetic disorder, n (%)

0.8330.83310 (11)10 (11)19 (10)19 (10)Caffeine, n (%)Caffeine, n (%)

0.6750.6750 (0)0 (0)1 (53)1 (53)BPD, n (%)BPD, n (%)

p valuep value

IncludedIncluded
ModeratelyModerately

PretermPreterm

ExcludedExcluded
ModeratelyModerately

PretermPreterm
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Characteristics of very preterm infantsCharacteristics of very preterm infants

18 (23)18 (23)37 (28)37 (28)stat stat c/sc/s
39 (51)39 (51)55 (41)55 (41)c/sc/s
20 (26)20 (26)41 (31)41 (31)nsvdnsvd

0.4540.454Delivery type, n (%)Delivery type, n (%)
40 (52)40 (52)66 (48)66 (48)femalefemale
37 (48)37 (48)70 (51)70 (51)malemale

0.6700.670Sex, n (%)Sex, n (%)
0.9200.9208.9 8.9 ±± 5.45.48.8 8.8 ±± 5.35.3Length of stay (weeks)*Length of stay (weeks)*
0.2040.2041114 1114 ±± 3743741184 1184 ±± 409409Birth wt (grams) *Birth wt (grams) *
0.3300.33028 28 ±± 2228 28 ±± 2  2  Gestational age (weeks)*Gestational age (weeks)*

p valuep value
Included Very Included Very 

PretermsPreterms
Excluded Very Excluded Very 

PretermsPreterms

* mean, SD
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Characteristics of very Characteristics of very pretermspreterms

0.0120.0127 (9)7 (9)2 (1)2 (1)Maternal substance abuse, n (%)Maternal substance abuse, n (%)
13 (17)13 (17)11 (9)11 (9)Other Other 
26 (34)26 (34)48 (38)48 (38)HispanicHispanic
21 (28)21 (28)27 (21)27 (21)African AmericanAfrican American
16 (21)16 (21)40 (32)40 (32)CaucasianCaucasian

0.1310.131Maternal race, n (%)Maternal race, n (%)
0.4000.40029 29 ±± 7728 28 ±± 66Maternal age (years)**Maternal age (years)**
0.0180.01871 (92)71 (92)108 (79)108 (79)Medicaid , n (%)Medicaid , n (%)

0 (0)0 (0)3 (2)3 (2)tripletstriplets
17 (22)17 (22)32 (24)32 (24)twinstwins
60 (78)60 (78)101 (74)101 (74)singletonsingleton

0.5910.591Multiple gestation, n (%)Multiple gestation, n (%)
p valuep value

Included Very Included Very 
PretermsPreterms

Excluded Very Excluded Very 
PretermsPreterms

** mean, SD

Copyright 2007, Jessica L. Kalia, jessica.kalia@gmail.com



Characteristics of very Characteristics of very pretermspreterms

0.8240.8247 (9)7 (9)14 (10)14 (10)ROP, n (%)ROP, n (%)

0.5560.5562 (3)2 (3)1 (1)1 (1)PVL, n (%)PVL, n (%)

0.3350.3352 (3)2 (3)9 (7)9 (7)Congenital heart disease, n (%)Congenital heart disease, n (%)

0.8160.81670 (90)70 (90)120 (90)120 (90)RDS, n (%)RDS, n (%)

0.6550.6555 (6)5 (6)14 (10)14 (10)NEC, n (%)NEC, n (%)

0.4680.4684 (5)4 (5)4 (3)4 (3)Hydrocephalus, n (%)Hydrocephalus, n (%)

0.5960.5961 (1)1 (1)1 (1)1 (1)Genetic disorder, n (%)Genetic disorder, n (%)

0.8630.86360 (78)60 (78)100 (76)100 (76)Caffeine, n (%)Caffeine, n (%)

0.7310.73118 (23)18 (23)28 (21)28 (21)BPD, n (%)BPD, n (%)

p valuep value
Included Very Included Very 

PretermsPreterms
Excluded Very Excluded Very 

PretermsPreterms
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