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A B S T R A C T

Background

Infants born preterm are at increased risk of developing cognitive and motor impairment compared with infants born at term. Early
developmental interventions have been provided in the clinical setting with the aim of improving overall functional outcomes for these
infants. Long-term benefits of these programmes remain unclear.

Objectives

Primary objective
To compare the eBectiveness of early developmental intervention programmes provided post hospital discharge to prevent motor or
cognitive impairment in preterm (< 37 weeks) infants versus standard medical follow-up of preterm infants at infancy (zero to < three years),
preschool age (three to < five years), school age (five to < 18 years) and adulthood (≥ 18 years).

Secondary objectives

To perform subgroup analyses to determine the following.

• EBects of gestational age, birth weight and brain injury (periventricular leukomalacia (PVL)/intraventricular haemorrhage (IVH)) on
cognitive and motor outcomes when early intervention is compared with standard follow-up.

∘ Gestational age: < 28 weeks, 28 to < 32 weeks, 32 to < 37 weeks.

∘ Birth weight: < 1000 grams, 1000 to < 1500 grams, 1500 to < 2500 grams.

∘ Brain injury: absence or presence of grade III or grade IV IVH or cystic PVL (or both) or an abnormal ultrasound/magnetic resonance image
(MRI) before initiation of the intervention.

• EBects of interventions started during inpatient stay with a post-discharge component versus standard follow-up care.

• EBects of interventions focused on the parent-infant relationship, infant development or both compared with standard follow-up care.

To perform sensitivity analysis to identify the following.
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• EBects on motor and cognitive impairment when early developmental interventions are provided within high-quality randomised trials
with low risk of bias for sequence generation, allocation concealment, blinding of outcome measures and selective reporting bias.

Search methods

The search strategy of the Cochrane Neonatal Review Group was used to identify randomised and quasi-randomised controlled trials of
early developmental interventions provided post hospital discharge. Two review authors independently searched the Cochrane Central
Register of Controlled Trials (CENTRAL), MEDLINE Advanced, the Cumulative Index to Nursing and Allied Health Literature (CINAHL),
PsycINFO and EMBASE (1966 to August 2015).

Selection criteria

Studies included had to be randomised or quasi-randomised controlled trials of early developmental intervention programmes that began
within the first 12 months of life for infants born before 37 weeks' gestational age. Interventions could commence on an inpatient basis
but had to include a post-discharge component for inclusion in this review. Outcome measures were not prespecified, other than that they
had to assess cognitive outcomes, motor outcomes or both. Rates of cerebral palsy were documented.

Data collection and analysis

Two independent review authors extracted and entered data. Cognitive and motor outcomes were pooled by four age groups: infancy
(zero to < three years), preschool age (three to < five years), school age (five to < 18 years) and adulthood (≥ 18 years). Meta-analysis using
RevMan 5.1 was carried out to determine the eBects of early developmental interventions at each age range. Subgroup analyses focused
on gestational age, birth weight, brain injury, commencement of the intervention, focus of the intervention and study quality.

Main results

Twenty-five studies met the inclusion criteria (3615 randomly assigned participants). Only 12 of these studies were randomised controlled
trials with appropriate allocation concealment. Variability was evident with regard to focus and intensity of the intervention, participant
characteristics and length of follow-up. Meta-analysis led to the conclusion that intervention improved cognitive outcomes at infancy
(developmental quotient (DQ): standardised mean diBerence (SMD) 0.32 standard deviations (SDs), 95% confidence interval (CI) 0.16 to
0.47; P value < 0.001; 16 studies; 2372 participants) and at preschool age (intelligence quotient (IQ); SMD 0.43 SDs, 95% CI 0.32 to 0.54;
P value < 0.001; eight studies; 1436 participants). However, this eBect was not sustained at school age (IQ: SMD 0.18 SDs, 95% CI -0.08 to
0.43; P value = 0.17; five studies; 1372 participants). Heterogeneity between studies for cognitive outcomes at infancy and at school age
was significant. With regards to motor outcomes, meta-analysis of 12 studies showed a significant eBect in favour of early developmental
interventions at infancy only; however, this eBect was small (motor scale DQ: SMD 0.10 SDs, 95% CI 0.01 to 0.19; P value = 0.03; 12 studies;
1895 participants). No eBect was noted on the rate of cerebral palsy among survivors (risk ratio (RR) 0.82, 95% CI 0.52 to 1.27; seven studies;
985 participants). Little evidence showed a positive eBect on motor outcomes in the long term, but only five included studies reported
outcomes at preschool age (n = 3) or at school age (n = 2).

Authors' conclusions

Early intervention programmes for preterm infants have a positive influence on cognitive and motor outcomes during infancy, with
cognitive benefits persisting into preschool age. A great deal of heterogeneity between studies was due to the variety of early
developmental intervention programmes tested and to gestational ages of included preterm infants; thus, comparisons of intervention
programmes were limited. Further research is needed to determine which early developmental interventions are most eBective in
improving cognitive and motor outcomes, and to discern the longer-term eBects of these programmes.

P L A I N   L A N G U A G E   S U M M A R Y

Early developmental intervention programmes provided post hospital discharge to prevent motor and cognitive impairment in
preterm infants

Review question: In preterm infants, do early developmental intervention programmes provided post hospital discharge compared with
standard medical follow-up better improve cognitive and motor development at infancy (zero to < three years), preschool age (three to <
five years), school age (five to < 18 years) and adulthood (≥ 18 years)?

Background: Preterm infants (babies born before 37 weeks) are at risk for developmental problems, including cognitive and motor delays.
Cognitive development refers to thinking and learning abilities, and motor development refers to the ways children move, such as by
sitting, crawling and walking. Early developmental interventions aim to reduce cognitive and motor problems; however, the benefits of
these programmes are not clear.

Study characteristics: Twenty-five studies met the inclusion criteria (3615 randomly assigned participants). Only 12 of these studies were
randomised controlled trials with appropriate allocation concealment. Variability was noted with regard to focus and intensity of the
intervention, participant characteristics and length of follow-up.

Early developmental intervention programmes provided post hospital discharge to prevent motor and cognitive impairment in preterm
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Key findings: Evidence suggests that early developmental interventions improve cognitive outcomes up to preschool age. Evidence also
indicates that early developmental interventions improve motor outcomes during infancy; however, these eBects are small. Little evidence
was found of an eBect on long-term cognitive or motor outcomes (up to school age). The early developmental intervention programmes
described in this review had to begin within the first 12 months of life, had to focus on the parent-infant relationship and/or infant
development and, although they could begin while the baby was still in hospital, had to include a component that was delivered post
discharge from hospital. The early developmental intervention programmes included in this review vary by content and by frequency and
focus of the intervention.

Conclusions: This review of 25 trials supports early developmental intervention programmes provided to preterm infants post hospital
discharge with the goal of improving cognitive development over the short to medium term (up to preschool age). Variability among these
early developmental intervention programmes limits the conclusions that can be drawn about their eBectiveness.
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B A C K G R O U N D

Description of the condition

Infants born preterm or at low birth weight (LBW) are at increased
risk of developing motor, cognitive and behavioural impairment
compared with infants born at term (Pedersen 2000; Bhutta 2002;
Doyle 2004; Spittle 2013). Despite improving rates of survival for
extremely low birth weight (ELBW) infants since the 1990s, the rate
of disability has remained relatively constant, with up to 50% of
these infants later exhibiting developmental disabilities such as
motor, cognitive or behavioural impairment (Bhutta 2002; Doyle
2004). Five to fiTeen per cent of children will have cerebral palsy
(CP) (Tin 1997; Vohr 2005; Spittle 2007).

These neurosensory impairments are complex and are oTen subtle,
and may aBect various aspects of the child's development. At
school age, children born preterm experience problems across
most educational domains. They tend to have diBiculty learning,
particularly in applying mathematical concepts (Anderson 2003).
Attentional problems and hyperactivity are commonly reported
in children born prematurely (Horwood 1998). These can
substantially aBect academic achievement and social integration
(Hoy 1992; Sommerfelt 1996; Botting 1998; Spittle 2009b). Minor
motor impairments, which are similar to those seen in children with
developmental co-ordination disorder (Diagnostic and Statistical
Manual of Mental Disorders Fourth Edition (DSM-IV)), have been
found to be more prevalent in very preterm infants (Williams 2010).
These motor problems persist into adolescence and can aBect
school performance and self esteem (Powls 1995). In adulthood,
very low birth weight (VLBW) infants continue to exhibit higher rates
of neurosensory impairment, with lower academic scores and a
lower high school graduation rate compared with adults born at
normal birth weight (Hack 2002).

Learning, behaviour and motor impairment in preterm children
can be associated with medical risk factors (e.g. birth
weight, gestational age, periventricular leukomalacia (PVL),
intraventricular haemorrhage (IVH), respiratory distress syndrome
(RDS), necrotising enterocolitis (NEC)); however, such problems
account for only a portion of the variance associated with
these long-term outcomes (Vohr 2000). Non-medical factors such
as social class, parental education, parenting style, parental
mental health, family structure, family functioning and the home
environment are also associated with developmental outcomes of
children born preterm (Laucht 1997; Hogan 2000; Treyvaud 2010).

Description of the intervention

Early developmental interventions have been used in the clinical
setting with the aim of improving overall functional outcomes
for these infants. As a result of the complex biological, medical
and environmental elements that contribute to development, early
intervention may encompass many diBerent components, and
services may be provided through a variety of disciplines (Berger
1998). Early intervention for preterm infants may focus on diBerent
aspects of early development, depending on targeted outcomes.

Developmental care, an intervention that focuses on the
environment and the infant, is designed to minimise stress for
the infant in the neonatal intensive care unit (NICU) (Als 1997;
Symington 2003). Several systematic reviews have described
variable short-term benefits of developmental care such as reduced

oxygen dependency and improved neurodevelopmental outcomes
up to 12 months; however, benefits were not sustained at two years
(Jacobs 2002; Symington 2003).

How the intervention might work

Early intervention programmes that focus on development post
hospital discharge and into the community setting may have a
greater impact on long-term morbidity, as they focus more on
family factors and the home environment. Interventions aimed
at enhancing the parent-infant relationship focus on sensitising
parents to infant cues and on teaching appropriate and timely
responses to infant needs. Evidence suggests that early high-
quality parent-infant interactions positively influence cognitive and
social development in children (Melnyk 2001). Recent evidence
also shows that eBects of early intervention on cognitive outcomes
for preterm children do not appear to be specific to the type of
therapy received, and receipt of any early intervention for preterm
infants is associated with improved cognitive function at between
one and two years (McManus 2012). Several types of interventions
such as physiotherapy and infant stimulation programmes focus
on infant development. Physiotherapy trials aim to optimise motor
development but vary in the theoretical rationale underlying
the intervention programme. Some physiotherapy interventions
are based on principles of neuro-developmental therapy (NDT),
which aims to modify sensory input and/or abnormal movement
patterns with the goal of improving motor outcomes through
active and/or passive techniques (Brown 2001; Blauw-Hospers
2005). Systematic reviews of the eBects of NDT in children
with neurological dysfunction have been inconclusive. A review
by Brown 2001 showed that NDT was beneficial in six out
of 15 studies. A review by Ottenbacher 1986 showed a
small treatment eBect on motor outcomes compared with the
comparison group. Infant stimulation programmes may involve
multi-sensory stimulation such as auditory, visual, vestibular and
tactile stimulation. Environmental and social factors are well
recognised as influencing the development of children, especially
those at increased biological risk (ShonkoB 2003). Increasing
evidence supports implementation of environmental enrichment
programmes in which the intervention aims to improve at least
one aspect of cognitive or motor outcomes by providing an optimal
environment for learning. Early intervention programmes that
include enhancement of parent-infant interactions; adaptation of
the environment to promote motor, social or cognitive skills; and
parent education about supporting skill development comprise
strategies that provide an infant with an enriched environment.
This approach has been shown to be of benefit for infants with
CP, but less is known about these interventions for children born
preterm (Morgan 2013).

Why it is important to do this review

For the purposes of this review, an early developmental
intervention is considered to be a programme beginning within the
first year of life, with or without an inpatient hospital component,
for which the aim is to enhance infant development. Interventions
have been grouped to focus on the parent-infant relationship,
development of the infant or both. Although some interventions
may specifically target motor or cognitive development, a strong
relationship between these areas has been noted. For example,
by influencing motor function, such interventions may improve
cognitive outcomes, as they allow infants greater opportunity
to interact with their environment (Thelen 1996; Becker 1999).

Early developmental intervention programmes provided post hospital discharge to prevent motor and cognitive impairment in preterm
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DiBerent models of intervention programmes may have diBerent
goals such as prevention, remediation or treatment of a specific
delay or disability (Majnemer 1998). When an intervention is begun
at an early age for infants at high risk of neurodevelopmental
problems, the intervention has a preventative focus, with
strategies aimed at minimising the eBects of prematurity and
promoting optimal development. However, during the course of
an intervention, if a specific dysfunction becomes apparent or
a diagnosis is made, strategies are then focused on preventing
further delay and compensating for deficits to promote best
function and independence for the child. It is important for the
care provider to understand the eBectiveness of these intervention
programmes in the high-risk preterm infant population.

O B J E C T I V E S

Primary objective

To compare the eBectiveness of early developmental intervention
programmes provided post hospital discharge to prevent motor
or cognitive impairment in preterm (< 37 weeks) infants versus
standard medical follow-up of preterm infants at infancy (zero to <
three years), preschool age (three to < five years), school age (five
to < 18 years) and adulthood (≥ 18 years).

Secondary objectives

To perform subgroup analyses to determine the following:

• EBects of gestational age, birth weight and brain
injury (periventricular leukomalacia (PVL)/intraventricular
haemorrhage (IVH)) on cognitive and motor outcomes when
early intervention is compared with standard follow-up care.
◦ Gestational age: < 28 weeks, 28 to < 32 weeks, 32 to < 37
weeks.

◦ Birth weight: < 1000 grams, 1000 to < 1500 grams, 1500 to <
2500 grams.

◦ Brain injury: absence or presence of grade III or IV IVH or
cystic PVL (or both) or an abnormal ultrasound/magnetic
resonance image (MRI) before initiation of the intervention.

• EBects of interventions started during inpatient stay with a post-
discharge component versus standard follow-up care.

• EBects of interventions focused on the parent-infant
relationship, infant development or both compared with
standard follow-up care.

To perform sensitivity analysis to identify the following:

• EBects on motor and cognitive impairment when early
developmental interventions are provided within high-quality
randomised trials with low risk of bias for sequence generation,
allocation concealment, blinding of outcome measures and
selective reporting bias.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included all trials using random or quasi-random allocation that
met the inclusion criteria for types of participants, interventions
and outcomes.

Types of participants

Preterm infants born at less than 37 weeks' gestational age
(according to best obstetrical estimate at the time of delivery). We
excluded studies that did not report outcomes for preterm infants
separately from those for infants born at term.

Types of interventions

We included early developmental intervention programmes that
aimed to improve cognitive or motor outcomes. Enrolment in
early intervention programmes could occur while the infant was
an inpatient during the primary hospitalisation or post hospital
discharge. Intervention had to begin within the first 12 months
of post-term age and could be provided at home, in hospital
or at the community centre. The intervention must have been
carried out by a health professional such as a physiotherapist,
a doctor, a psychologist, an occupational therapist or a nurse.
Types of interventions could include physiotherapy, occupational
therapy, psychological therapy, neurodevelopmental therapy,
parent-infant relationship enhancement, infant stimulation,
infant development, developmental care and early intervention
(education). Interventions could focus on the parent-infant
relationship, development of the infant or both.

Types of outcome measures

Primary outcomes

Following are some of the outcome measures that may have been
used to assess cognitive and motor development. We included only
standardised objective measures of cognitive and motor outcomes.

Cognitive outcomes

Continuous

• Infant age (zero to < three years): Bayley Scales of Infant
Development - Mental Development Index Edition I (BSID-
MDI-I; Bayley 1969), Bayley Scales of Infant Development -
Mental Development Index Edition II (BSID-MDI-II; Bayley 1993),
Bayley Scales of Infant and Toddler Development - Edition III
Cognitive Scale (BSITD-III) (Bayley 2005) and the GriBiths Mental
Development Scale - General Cognitive Index (GCI) (GriBiths
1954; GriBiths 1970)

• Preschool age (three to < five years): Stanford-Binet Intelligence
Scale (3rd Edition, 1972) (Terman 1973), McCarthy Scales of
Children's Abilities (McCarthy 1972), Wechsler Preschool and
Primary Scale of Intelligence - Revised (WPPSI-R) (Wechsler
1989) and DiBerential Abilities Scale Edition II (DAS-II; Elliot
2007)

• School age (five to 17 years): WPPSI, Wechsler Intelligence Scale
for Children - Full Scale IQ (WISC-III) (Wechsler 1991), Kaufman
Assessment Battery for Children - Mental Processing Composite
(Kaufman 1983), GriBiths Mental Development Scale (GriBiths
1970) and British Abilities Scale (BAS) (Elliot 1996)

• Adulthood (≥ 18 years): Wechsler Abbreviated Scale of
Intelligence (WASI)

Motor outcomes

Continuous

• Infant age (zero to < three years): Bayley Scales of Infant
Development - Psychomotor Development Index Edition I (BSID-
PDI-I; Bayley 1969), Bayley Scales of Infant Development -
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Psychomotor Development Index Edition II (BSID-PDI-II; Bayley
1993), Bayley Scales of Infant and Toddler Development -
Total Motor Quotient Edition III (BSITD-III; Bayley 1993) and
the GriBiths Locomotor Subscale (GriBiths 1954; GriBiths 1970),
Test of Infant Motor Performance (TIMP) (Campbell 1995),
Alberta Infant Motor Scale (AIMS) (Piper 1994) and Peabody
Developmental Motor Scales Editions I and II (Folio 2000)

• Preschool and school age: Movement Assessment Battery for
Children (MABC) Editions 1 and 2 (Henderson 1992; Henderson
2007), Bruininks-Oseretsky Test of Motor Proficiency (BOTMP)
(Bruininks 1978), GriBiths Locomotor Subscale (GriBiths 1970)
and McCarthy Scales of Children's Abilities (McCarthy 1972)
Motor Scales

• Adulthood (≥ 18 years): Bruininks-Oseretsky Test of Motor
Proficiency (Bruininks 1978)

Secondary outcomes

• Rates of Cerebral Palsy (CP)

• Rates of non-CP motor impairment: MABC scores < 5th centile

Search methods for identification of studies

Electronic searches

We used the search strategy for the Cochrane Neonatal Review
Group (CNRG). See Cochrane Neonatal Group, search strategy
for Specialised Register, in The Cochrane Library. Review authors
undertook a comprehensive search of databases such as the
Cochrane Central Register of Controlled Trials (CENTRAL; 2015,
Issue 2), MEDLINE Advanced (1966 to August 2015), the Cumulative
Index to Nursing and Allied Health Literature (CINAHL; 1982 to
August 2015), PsycINFO (1966 to August 2015) and EMBASE (1988 to
August 2015). This is the third update of this review.

The following search strategy was used.

• Infant-premature OR infant-low birth weight.

• AND early intervention (education) OR developmental care OR
physical therapy OR occupational therapy OR psychology OR
parent-infant relationship OR rehabilitation OR exercise OR
neurodevelopmental therapy OR infant stimulation.

• AND child development OR infant development OR cognition
OR intellectual disability OR developmental disabilities OR
psychomotor performance OR psychomotor disorders OR
cerebral palsy OR developmental co-ordination disorder OR
movement disorders OR motor skill disorders.

• NOT drug therapy OR genetics OR chest physiotherapy OR
cardiac.

We included studies that were reported in English or in a language
for which a translator was available.

Searching other resources

Review authors cross-referenced relevant literature including
identified trials and existing review articles.

Data collection and analysis

Selection of studies

We used the standard methods of the CNRG; however, we also
included studies in which allocation concealment was not used.
Two of the review authors who work in the fields of early

intervention (AS, JO) independently assessed the eligibility of
studies for inclusion. We reviewed studies yielded by the initial
search on the basis of title and abstract, and we excluded studies
that did not meet the inclusion criteria. Review authors then
evaluated the full text of remaining articles that appeared to meet
the inclusion criteria.

Data extraction and management

Two review authors independently extracted and entered study
data.

Assessment of risk of bias in included studies

We evaluated the methodological quality of included trials by
using the CNRG methodological scheme, whereby each article was
assessed for selection (blinding of randomisation), performance
(blinding of intervention), attrition (completeness of follow-up)
and detection (blinding of outcome measures). We classified
allocation concealment as adequate (A), unclear (B), inadequate
(C) or not used (D) as another criterion for assessment of validity.
We requested additional information from the authors of trials
to clarify methods used and to obtain missing data (to perform
analyses on an intention-to-treat basis), when necessary. Two
review authors (AS, JO) independently rated methodological
quality.

For the current update, we assessed risk of bias for each study by
using criteria outlined in the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2011).

We assessed risk of bias of included studies by using the following
criteria.

• Sequence generation (checking for possible selection bias):
For each included study, we categorised the method used to
generate the allocation sequence as:
◦ low risk (any truly random process, e.g. random number
table; computer random number generator);

◦ high risk (any non-random process, e.g. odd or even date of
birth; hospital or clinic record number); or

◦ unclear risk.

• Allocation concealment (checking for possible selection bias):
For each included study, we categorised the method used to
conceal the allocation sequence as:
◦ low risk (e.g. telephone or central randomisation;
consecutively numbered sealed opaque envelopes);

◦ high risk (open random allocation; unsealed or non-opaque
envelopes, alternation; date of birth); or

◦ unclear risk.

• Blinding (checking for possible performance bias): For each
included study, we categorised methods used to blind
study participants and personnel from knowledge of which
intervention a participant received. We assessed blinding
separately for diBerent outcomes or classes of outcomes. We
categorised methods as:
◦ low risk, high risk or unclear risk for participants;

◦ low risk, high risk or unclear risk for personnel; and

◦ low risk, high risk or unclear risk for outcome assessors.

• Incomplete outcome data (checking for possible attrition
bias through withdrawals, dropouts, protocol deviations): For
each included study and for each outcome, we described
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data completeness including attrition and exclusions from
the analysis. We noted whether attrition and exclusions were
reported, numbers included in the analysis at each stage
(compared with the total number of randomly assigned
participants), reasons for attrition or exclusion when reported
and whether missing data were balanced across groups or were
related to outcomes. When suBicient information was reported
or supplied by trial authors, we re-included missing data in the
analyses. We categorised methods as:
◦ low risk (< 20% missing data);

◦ high risk (≥ 20% missing data); or

◦ unclear risk.

• Selective reporting bias: For each included study, we described
how we investigated the possibility of selective outcome
reporting bias and what we found. We assessed methods as:
◦ low risk (when it was clear that all of the study's prespecified
outcomes and all expected outcomes of interest to the review
had been reported);

◦ high risk (when not all of the study's prespecified outcomes
had been reported; one or more reported primary outcomes
were not prespecified; outcomes of interest were reported
incompletely and so could not be used; or study failed to
include results of a key outcome that would have been
expected to have been reported); or

◦ unclear risk.

• Other sources of bias: For each included study, we described
important concerns that we had about other possible sources
of bias (e.g. whether a potential source of bias was related
to the specific study design, whether the trial was stopped
early because of some data-dependent process). We assessed
whether each study was free of other problems that could put it
at risk of bias as:
◦ low risk;

◦ high risk; or

◦ unclear risk. 

Measures of treatment e>ect

We used Review Manager 5.1 (RevMan 2011) soTware to conduct
data management and analysis. We used the standard methods
of CNRG to synthesise the data. For data analysis, 'intervention
group' refers to infants who were involved in early developmental
intervention programmes, and 'follow-up group' refers to infants
who had received standard medical follow-up. Standard follow-
up varied between studies, as diBerent hospitals/institutions used
diBerent standard follow-up procedures. For individual trials,
when possible, we reported mean values for treatment and
control groups (and 95% confidence intervals (CIs)) for continuous
variables. For the meta-analysis of continuous outcomes, we
calculated standardised mean diBerences (SMDs), as a variety
of outcome measures (with diBerent standard deviations (SDs))
measured the same outcome. For example, cognitive outcomes
at infancy can be measured by Bayley MDI (Edition I, II or III).
For dichotomous outcomes, we reported risk ratio (RR) and risk
diBerence (RD) (and 95% CIs) for treatment and follow-up groups.
We pooled cognitive and motor outcome data into four age groups
- infancy (zero to < three years), preschool age (three to < five years),
school age (five to < 18 years) and adulthood (≥ 18 years). When
studies reported data at more than one time point within an age
group, we used data from the latest assessment. For example, if a

study reported cognitive outcomes at 12 months and 24 months,
we used only 24-month data.

Assessment of heterogeneity

We examined heterogeneity between trials by inspecting forest

plots and quantifying the impact of heterogeneity using the I2

statistic. We explored possible causes of statistical heterogeneity
by using prespecified subgroup analysis (e.g. diBerences in
study quality, participants, intervention regimens, outcome
assessments).

Data synthesis

We calculated pooled treatment eBects across trials by using a
fixed-eBect model when more than one trial assessed treatment
eBects for the same outcome in similar populations and
used similar outcome measures. However, when we observed

substantial heterogeneity between studies, we used the I2 statistic
and a random-eBects model.

Subgroup analysis and investigation of heterogeneity

We explored possible reasons for heterogeneity by scrutinising
included studies and, when appropriate, performing subgroup
analyses.

Sensitivity analysis

We performed a sensitivity analysis based on the methodological
quality of trials: randomised controlled trials with allocation
concealment versus quasi-randomised trials with unclear
allocation concealment.

R E S U L T S

Description of studies

Results of the search

The original review (Spittle 2007) identified 16 randomised
or quasi-randomised controlled trials of early developmental
interventions provided post hospital discharge. Authors of the
updated review excluded the study of Piper 1986 because it
included infants born at > 37 weeks' gestation.

The second updated review identified an additional six studies,
resulting in inclusion of a total of 21 studies in the second updated
review. Of these six studies, five were new studies (Gianni 2006;
Kaaresen 2006; Johnson 2009; Koldewijn 2009; Spittle 2009) that
were identified through the search of databases; an additional
study (Sajaniemi 2001) was identified by a review of the reference
list of another systematic review on this topic (Vanderveen 2009).

The third and current update of this review identified three new
trials (Kyno 2012; Wu 2014; Dusing 2015) by searching databases,
and another trial by reviewing another systematic review on the
topic (Teti 2009). In addition to new trials, longer-term outcomes
were available for the original studies of Koldewijn 2009 at five
years, Spittle 2009 at four years and Kaaresen 2006 at five years and
seven years.

Included studies

The 25 trials that met the inclusion criteria yielded a total of 58
publications, as most studies had published several papers related
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to cognitive and motor outcomes at diBerent ages. Following is a
description of each of these studies.

The 'Avon Premature Infant Program' (APIP) (APIP 1998) conducted
a multi-centre randomised controlled trial comparing two
interventions versus standard follow-up. All eligible infants (N =
309) born over a two and one-half year period were randomly
assigned to one of three groups at seven to 10 days aTer
birth (Portage = 111, Parent Advisor = 99, standard follow-up
= 99). Consent to participate in the study was obtained post
randomisation to evaluate the acceptability and impact of the
intervention in population terms. This resulted in 284 families
of infants consenting to participate in the study, among the 309
infants randomly assigned to the three groups (Portage = 97, Parent
Advisor = 90, standard follow-up = 97). Families of infants who
did not consent to the intervention were invited to participate in
outcome assessments, and outcome data at two years (but not
at five years) and results were reported on an intention-to-treat
basis. Both intervention groups were enrolled in a programme
directed by research nurses at home upon discharge from hospital
until two years. Visits were weekly for the first two months, were
reduced to one or two per month for the next 12 months, then
to one per month until two years of corrected age. The frequency
of visits was tailored to suit the family. The Portage programme
is a home visiting educational service for children with additional
support needs and their families. It takes place in the child's own
home and aims to equip parents with the skills and confidence
that they need to help their child. Portage oBers practical help
and ideas to encourage a child's interests while making learning
fun for the entire family. The primary focus of the Portage group
was the developmental progress of the child, although parental
support was provided as part of the delivery. A second intervention
group was used to control for the parent support given through
the Portage group. The parent support group received supportive
counselling for parents but no advice on infant development.
Details of care for the standard follow-up group were not given. At
two years, cognitive development was assessed using the GriBiths
GCI, and at five years with the BAS. Motor outcome was assessed
at five years with the Movement ABC. A cutoB equivalent to the
upper quartile of term reference group scores was used to define
motor impairment. Rates of CP were also reported at five years.
All outcomes were measured by a blinded assessor. Data from the
two intervention groups were combined and compared with those
from the standard follow-up group for all analyses, except for the
subgroup analysis of 'Focus of intervention'.

Bao 1999 conducted a multi-centre quasi-randomised controlled
trial of an intervention package that focused on infant development
versus standard follow-up. Parents of infants in the intervention
group (n = 52) were taught to carry out the programme, as
implemented by a doctor, from term equivalent age to two
years of age. The programme aimed to enhance motor, cognitive
and speech development, and to improve social behaviour. This
programme involved checking development of the infant, then
instructing parents on how to carry out a home programme until
the next examination. The home programme included exercise and
suggestions for toys, books and pictorials appropriate to the child's
age. One visit occurred per month for the first year, and one every
two months for the second year. Parent education classes were
reported to occur "sometimes". Details of care for the standard
follow-up group (N = 51) were not given. Cognitive and motor

outcomes were measured by a blinded assessor at 18 months and
at 24 months using the BSID-II MDI and PDI.

Barrera 1986 conducted a multi-centre randomised controlled trial
comparing two types of intervention programmes versus standard
follow-up. Eighty preterm infants were randomly assigned to one
of three groups: parent-infant intervention (N = 22), developmental
intervention (N = 16) or standard follow-up (N = 21). Twenty-
one infants did not complete the study for a variety of reasons
(e.g. death of infant, family moved). The number of infants in
each group was reported only for infants who completed the
programme. The parent-infant intervention aimed to improve the
quality of interaction between parents and child by enhancing
parents' observational skills and teaching them to be mutually
responsive to their infant. The developmental programme aimed to
improve infants' cognition, communication, gross and fine motor
development, socio-emotional skills and self help skills. Parents
worked with therapists to plan and implement developmental
activities. Both interventions were implemented by one of four
therapists with training in speech pathology, occupational therapy
or early childhood education. Sessions were provided weekly for
three to four months, bi-weekly for the next six months, then
monthly for three months. The mean number of home visits was 23
(range 12 to 28). The standard follow-up group received home visits
for assessment purposes only. During these visits, the examiner
answered parents' questions about their child's development and
about reading material or community resources. Cognitive and
motor outcomes were obtained at four, eight, 12 and 16 months
through the BSID-I MDI and PDI. At 4.5 to 5 years, the child's
cognitive development was assessed with McCarthy Scales of
Children's Abilities - GCI. All outcome assessors were blinded to
children's group allocation. Data from the two intervention groups
were combined and were compared with data from the standard
follow-up group for all relevant analyses.

Cameron 2005 conducted a single-centre randomised controlled
trial to investigate the eBects of a physiotherapy early intervention
programme versus standard follow-up. The intervention group (N
= 34) received a physiotherapy programme that aimed to improve
motor outcomes by promoting symmetry, muscle balance and
movement using postural support and facilitation techniques.
The intervention began while the infant was an inpatient, with
daily (weekdays) sessions provided from birth to discharge. It was
then provided on a needs-oriented basis post discharge up to
four months. This included advice on play activities to encourage
the infant's development based on infant progress. The standard
follow-up group (N = 38) received no physiotherapy and no placebo
interventions. Investigators assessed motor development at four
months by using the AIMS, and assessors blinded to the child's
group allocation reported rates of CP at 18 months.

Dusing 2015 performed a small pilot randomised trial to assess the
feasibility of completing a trial of the Supporting Play Exploration
and Early Development Intervention (SPEEDI). A group of 10 infants
born at < 34 weeks' gestational age (GA) were recruited from
a single-centre NICU and were randomly assigned. Intervention
(SPEEDI) and usual care groups received standard care in the NICU
and in the community. The SPEEDI group received the intervention
in two phases. Phase 1 commenced in the NICU from 35 weeks'
GA to term or hospital discharge, and Phase 2 from the latter
point to three months of age. Phase 1 provided infants with
daily movement experiences designed to vary positioning and to
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support interaction and early development. These were supported
by a physiotherapist at a frequency of five 20-minute sessions
per week. Parents received 10 study visits and two meetings with
the therapist during phase 1 to develop goals for the intervention
and to demonstrate activities, and parents received a booklet that
provided details of the interventions. Phase 2 aimed to assist
parents in developing a routine for developmentally appropriate
play, and to teach parents about infants' cues and readiness for
interaction. Parents were encouraged to complete the intervention
for 20 minutes a day, five times a week. The therapist met with
each parent and infant every two weeks until three months
post discharge. The frequency of therapist intervention and of
parent intervention was monitored in a log book for phase 1 and
phase 2. Information about other community services received
was gathered through a questionnaire. The Test of Infant Motor
Performance (TIMP) was performed at baseline (recruitment age),
then at zero, three and four months' corrected age (CA). The Bayley
III was performed at six months' CA by a blinded assessor for the
purpose of assessing motor and cognitive outcomes.

Field 1980 carried out a randomised controlled study to assess
the eBects of combined risks of being born preterm to a teenage
mother and to evaluate the eBects of an intervention programme.
The study comprised 60 preterm infants with teenage mothers who
were randomly assigned to intervention (N = 30) or to standard
follow-up (N = 30). Teenage mothers were younger than 19 years of
age, had an average of 10 years of education and were unmarried
but living with a parent. The intervention consisted of home
visits made by a two-person team: a trained interventionist and
a female student. Aims were to educate the mother regarding
developmental milestones and child-rearing practices, to teach
the mother age-appropriate stimulation to facilitate cognitive
and social interaction and communication skills and to facilitate
mother-infant relationships. Some tasks were based on infant
assessments. Intervention was targeted to the at-risk mother,
even when the infant was cared for by grandparents during
the day. Home activities were prescribed, and adherence to the
programme monitored. The intervention began post discharge and
was provided biweekly for four months, then once a month for
the next four months (up to eight months). Details of care for the
standard follow-up group were not given. An assessor blinded to
group allocation measured cognitive and motor outcomes at eight
months using the BSID-I MDI and PDI.

Gianni 2006 performed a pilot randomised controlled trial on
the eBects of an early post-discharge developmental intervention
on neurodevelopmental outcomes at 12, 24 and 26 months
of age versus standard follow-up. Of the 61 infants initially
assessed for eligibility, 25 were excluded from and 36 were
included in the analysis at 36 months. The intervention group
(N = 18) was seen by a psychologist and by a psychometrician
twice a month in the outpatient department for 1.5 hours. The
psychologist's intervention involved supporting mental health
issues associated with preterm birth, and the psychometrician's
intervention targeted the infant and the mother-child interaction.
It is reported that mother-child pairs (four to six pairs) attended
group meetings from three to 12 months' corrected age. The
control group (N = 18) and the intervention group received periodic
paediatrician follow-up but no other interventions. The GriBiths
Mental Developmental Scale (no reference to the version is given)
assessed developmental outcomes at 12 and 24 months' corrected
age and at 36 months' chronological age.

Goodman 1985 conducted a quasi-randomised controlled trial
to investigate the eBects of early NDT versus standard follow-
up. A total of 107 infants were assessed as being 'normal' or 'at
risk' on the basis of a neurodevelopmental score and were then
alternatively assigned to intervention or control groups. Study
authors stated that before beginning the study, their intention
was to study 40 infants in the intervention and follow-up groups.
To allow for attrition, they enrolled 107 infants into the study at
three months. However, the formal study ceased when 40 infants
in each category had been followed for 12 months. Therefore,
investigators presented data for only 80 of the 107 infants enrolled
in the study. The intervention group (N = 40) received monthly
outpatient NDT at the hospital as provided by a physiotherapist for
12 months. Duration of treatment was at least 45 minutes, during
which time parents were shown exercises for use at home, where
they were expected to carry out the programme on a daily basis.
Infants in both treatment and standard follow-up groups (N = 40)
were seen at the hospital's follow-up clinic, which was staBed by
neonatologists, physiotherapists, speech and hearing therapists,
ophthalmologists, public health nurses and social workers, at six
weeks' and at three, six, nine and 12 months' corrected age. In
addition to scheduled visits, infants in either group could attend
when clinically indicated. At 12 months and at six years of age, a
blinded assessor measured motor and cognitive development by
using the GriBiths GCI and Locomotor Subscales.

The 'Infant Health and Development Program' (IHDP) (I.H.D.P.
1990) is the largest multi-centre trial conducted to investigate
the eBects of early intervention versus standard follow-up. To
minimise the cost of the study, investigators randomly assigned
one-third of participants to intervention (N = 377) and two-thirds to
standard follow-up (N = 608). The intervention programme began
post discharge from the neonatal nursery and continued until 36
months' CA. Education professionals provided the intervention.
The intervention group received home visits, visited a child
development centre and attended parent group meetings. Home
visits were provided weekly for the first year and biweekly for
the second and third years. These visits emphasised cognitive,
linguistic and social development via a programme of games to be
used by the parent with the child and aimed at helping parents
manage self identified problems. Children in the intervention group
attended child development centres five days per week from 12 to
36 months' corrected age. Teachers at the centre continued with
the above curriculum, while taking into account the child's needs
and developmental levels. Parent group meetings held bi-monthly
from 12 months provided information on child rearing, health
and safety and other parental concerns. The standard follow-up
group underwent medical, developmental and social assessments,
with referral to other services as indicated. Compliance with the
programme was variable. The mean number of home visits in the
first year was 34.0 (SD 10.2, range 0 to 51); second year 17.4 (SD
7.2, range 0 to 29) and third year 15.4 (SD 7.4, range 0 to 26).
Mean number of visits to child centres for the second year was
132.5 (SD 76.2, range 0 to 235) and for the third year 134.9 (SD
78.5, range 0 to 241). The mean number of attendances at parent
meetings in the second year was 2.1 (SD 1.9, range 0 to 7) and in
the third year 1.6 (SD 1.7, range 0 to 6). Cognitive outcome was
measured at 12 and 24 months with the BSID-I MDI, at three years
with the Stanford-Binet Intelligence Scale, at five years with the
WPPSI, at eight years with the WISC-III and at 18 years with the WASI
and Peabody Picture Vocabulary Test Edition III (PPVT-III). Motor
outcome was assessed at 12 and 24 months with the BSID-I PDI. Not
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all data were published, and we requested missing data from study
authors. All outcome assessors were blinded to children's group
allocation.

Johnson 2009 carried out a cluster-randomised controlled trial
with a cross-over design that included six neonatal units across
the UK and commenced the intervention from the first weeks
aTer birth. The intervention programme consisted of weekly
one-hour sessions, beginning in hospital and continuing up to
a maximum of six sessions post discharge. The intervention
programme (N = 112), which was called the 'Parent Baby Interaction
Program', included strategies to enhance parent-infant interaction
and facilitate attachment, while sensitising parents to their baby's
cues and providing education about developmental care. The
intervention was targeted at the mother and was delivered by
a research nurse who was trained in the intervention. Of 112
infants recruited to the treatment group, 108 attended at least one
intervention session, for a median of eight sessions (interquartile
range (IQR) five to 11). Most sessions occurred in hospital, and a
median of two sessions were provided post discharge (IQR two to
seven). Families in the control group received standard care (N =
121); however, details of this care were not provided. Assessors
blinded to group allocation assessed development at two years
using the BSID-II.

Kaaresen 2006 modified the Mother-Infant Transaction Program as
originally described by Nurcombe 1984 in a randomised controlled
trial of 146 infants born at < 2000 grams. The intervention group
(N = 72) received an initial briefing session, which was followed
by daily one-hour sessions with both parents and infants on seven
consecutive days, starting one week before discharge, and four
home visits at three, 14, 30 and 90 days aTer discharge. A team
of nurses implemented the programme, which included education
on behavioural cues, parent-infant interactions and appropriate
stimulation of the infant. The control group received standard
care provided by a physiotherapist and doctor consultation at
discharge. Investigators assessed cognitive and motor outcomes at
two and three years by using the Norwegian version of the BSID-II,
and at five years with the WPPSI and McCarthy Scales of Children's
Abilities. Assessors blinded to children's group allocation assessed
cognitive outcomes at seven and nine years of age using the WISC-
III.

Koldewijn 2009 carried out a multi-centre (seven sites) randomised
controlled trial of the eBects of the 'Infant Behavioural Assessment
and Intervention Program' (IBAIP) in infants born at < 32 weeks'
gestational age, at < 1500 grams or both. The intervention group
(N = 86) received one-hour sessions, with the first session provided
just before discharge, followed by six to eight home visits up
to six months' CA. The intervention was available as part of
a commercially available training package intended to enhance
parents' abilities to read and respond to their infants' cues
throughout everyday life. The intervention is described in detail
in the referenced publications. The control group (N = 90) and
the intervention group received standard care, which consisted
of regular paediatrician outpatient visits. The paediatrician could
refer the child for physiotherapy if necessary, but for infants
in the control group, referral could not be made to an IBAIP-
trained physiotherapist, and those in the intervention group could
receive only an additional three home visits with their IBAIP-
trained physiotherapist. At six and 24 months, investigators blinded
to group assignment assessed infants using the BSID-II, and at

44 months using the Pediatric Evaluation of Disability Inventory
(PEDI). At 44 months, they assessed motor co-ordination using
the Developmental Test of Visual Motor Integration (VMI) and the
Pediatric Evaluation of Disability Inventory (PEDI). At 5.5 years,
76% of children returned for follow-up and were assessed with the
WPPSI-III, the MABC-2 and the Developmental Test of VMI.

Kyno 2012 conducted a randomised controlled trial for preterm
infants (30.0 to 35.6 weeks' GA) using the Mother-Infant
Transaction Program (MITP), originally described by Nurcombe
1984. Researchers randomly assigned infants in the NICU to
intervention (n = 61) and control (n = 57) groups. The MITP consisted
of 11 one-hour sessions of semi structured pre-discharge and
post-discharge interventions. The first seven sessions, which were
provided during the last week of hospitalisation and were followed
by four home visits at 3, 14, 30 and 90 days aTer discharge,
focused on infant development and the parent-infant relationship.
Investigators reported no details about the control group with
regards to the intervention. At 36 months, researchers assessed
infants by using the Mullen Scale of Early Learning (MSEL), which
includes gross motor, fine motor, visual reception and receptive
and expressive language. The early learning composite score is a
measure of global cognitive function. The assessor was not blinded
to group allocation.

Lekskulchai 2001 conducted a randomised controlled trial to
evaluate the eBects of a physiotherapy motor development
programme in improving motor performance among preterm
infants. Investigators used the TIMP assessment to classify
the 84 infants in terms of risk of developmental delay. The
motor developmental programme (N = 43) began at 40 weeks'
postmenstrual age, and three additional visits were provided at
one, two and three months' corrected age. A physiotherapist
instructed primary caregivers on how to perform three activities
with the infant during each session that were to be carried out
at home. Before the next visit, the principal researcher evaluated
the previous month's programme with caregivers through an
interview and demonstration of activities by the caregiver. A
research assistant assessed the standard follow-up group (N = 41)
(using the TIMP) at one, two, three and four months, and parents
were able to discuss any concerns with the principal researcher.
A physiotherapist blinded to group allocation at one, two, three
and four months' corrected age used the TIMP to assess motor
outcomes.

Melnyk 2001 carried out a quasi-randomised pilot
project to compare the 'creating opportunities for parent
empowerment' (COPE) programme versus placebo intervention.
The intervention programme was carried out in blocks (related
to date of admission) to avoid contamination of the comparison
group by staB and parents in the treatment group. The COPE
programme (N = 26) was a four-phase programme that consisted
of audiotaped and written information and workbooks on infant
behaviour and parental roles. The first three sessions occurred
two to four days aTer admission to hospital, and the last session
occurred approximately one week aTer discharge. The comparison
programme (N = 29) was delivered at the same four time points and
involved audiotaped and written information on hospital services,
routine discharge and immunisations. An assessor blinded to infant
group allocation measured cognitive outcomes by using the BSID-
II MDI at three and six months.
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Nelson 2001 conducted a randomised controlled study to
investigate the eBects of an infant stimulation programme
versus standard follow-up. Infants were randomly assigned to
an intervention group (N = 21) or to standard follow-up (N =
16) at 33 weeks of age and were eligible to commence the
intervention programme aTer this point. The intervention group
received a multi-sensory stimulation programme that included
auditory, tactile, visual and vestibular stimuli in response to
infant behavioural and physiological cues. A research assistant
provided the intervention in the hospital twice daily five days
per week until discharge. Mothers were taught the intervention,
which they continued to administer at home until infants reached
two months' corrected age. Standard follow-up and intervention
groups received a baseline of care in the nursery that was
designed to optimise development, reduce stress and facilitate
sleep cycles and motor development. All infants also received
a home programme of physiotherapy intervention. Investigators
used the BSID-II MDI and PDI to assess cognitive and motor
outcomes at 12 months.

Nurcombe 1984 was the first randomised controlled trial of the
'the Mother-Infant Transaction Program' (MITP), also known as
the Vermont Intervention Program. The intervention group (N =
38) received a programme designed to enhance mother-infant
interaction and infant development by teaching mothers to be
more sensitive and responsive to babies' physiological, behavioural
and social cues. Intervention consisted of a total of 11 sessions
delivered by a trained neonatal intensive care nurse. Seven sessions
were conducted in hospital before discharge, and four were
provided at home during the first three months following discharge.
The first seven inpatient sessions focused on educating the mother
(and the father if available) with regard to the infant's motor system,
state regulations, social interaction, daily care and preparation for
home. Information given at these sessions was then consolidated
into the first session provided post discharge. The remaining
three sessions at home involved discussion regarding mutual
enjoyment through play and understanding of temperamental
patterns. Researchers did not report details of care for the standard
follow-up group (N = 40). They observed a significant diBerence
in SES between intervention and standard follow-up groups
despite randomisation. Study authors provided data that had been
adjusted to account for diBerences in SES. They measured cognitive
and motor outcomes at six, 12 and 24 months by using the BSID-
I MDI and PDI. At three and four years, they assessed cognitive
development by using the McCarthy Scale of Children's Abilities.
At seven and nine years, they assessed cognitive development by
using the Kaufman Assessment Battery for Children. All outcome
assessors were blinded to children's group allocation.

Ohgi 2004 conducted a randomised controlled trial to determine
the eBects of an early intervention programme for preterm infants
at high risk for CP versus standard follow-up. The intervention
group (N = 12) received a behaviour-based intervention combined
with developmental support designed to enhance infants'
development and parent-infant relationships. The intervention
began in the NICU and lasted until six months' corrected age.
The programme had two components. The first was designed to
facilitate mother-infant interactions and involved three or four
30-minute sessions provided at 36 to 40 weeks' postmenstrual
age, before the time of discharge. The second component was
presented to parents during visits to the hospital and focused
on advising mothers on how to handle their infants according

to infant abilities and developmental needs. ATer discharge,
the intervention group received weekly or biweekly outpatient
sessions, each for 40 to 60 minutes. The standard follow-up group
(N = 12) received the same care as the treatment group with respect
to attendance at clinics and referral to developmental services, if
infants showed signs of neurological dysfunction or developmental
delay. An assessor blinded to infants' group allocation assessed
motor and cognitive outcomes at six months using the BSID-I MDI
and PDI.

Resnick 1988 conducted a quasi-randomised controlled trial
designed to evaluate a programme of hospital- and home-based
intervention versus standard follow-up care. An early childhood
development specialist delivered two developmental interventions
per day to infants in the treatment group (N = 21) while infants
were in the NICU. These interventions involved a stimulation
programme (auditory, visual, vestibular and tactile) and passive
movements. ATer discharge, a nurse visited the home weekly until
infants reached term-corrected age. From term age until 12 months'
corrected age, an early childhood developmental specialist visited
the infant and caregiver twice monthly for 60 to 90 minutes.
The post-discharge programme focused on language enrichment,
social skills, cognitive development, parenting activities and
muscular development. The standard follow-up group (N =
20) received a full range of services, including social services,
physiotherapy and occupational therapy based on the baby's
condition. For outcome assessments at six and 12 months of age,
investigators used the BSID-I MDI and PDI.

Rice 1979 conducted the first randomised controlled trial of
infant stimulation for preterm infants versus standard follow-up.
The intervention group (N = 15) received a tactile-kinaesthetic
stimulation programme administered by their mothers, which
was designed to enhance parent-infant relationships while giving
infants appropriate levels of stimulation. The programme consisted
of a stroking treatment for 15 minutes, followed by infant rocking
and cuddling for another five minutes. Nurses taught mothers to
deliver the intervention four times a day for a period of 30 days,
beginning the day the infant was discharged from the hospital.
The standard follow-up group (N = 15) received normal discharge
information and was visited regularly (number of visits was not
reported by study authors) by the researcher and by other public
health nurses, who provided social reinforcement for appropriate
mothering behaviour. An assessor blinded to group allocation
assessed cognitive and motor development at four months by using
the BSID-I MDI and PDI.

Sajaniemi 2001 aimed to assess the eBects of an early occupational
therapy intervention in a randomised controlled trial of infants
born at < 1000 grams. Investigators matched infants in pairs
in accordance with their perinatal risk scores and allocated
them successively to intervention or non-intervention groups. The
intervention group (N = 63) received a one-hour weekly home-
based intervention from six to 12 months aimed at supporting
parent-infant interactions and enhancing motor control. The
average number of sessions was 20. The non-intervention group
(N = 63) and the intervention group could access additional
occupational therapy or physiotherapy. Children with CP and
mental retardation were excluded from the study as diagnoses
were made. Infants were followed up at 24 months' corrected age
with the BSID-I MDI, and at four years' CA with the WPPSI.

Early developmental intervention programmes provided post hospital discharge to prevent motor and cognitive impairment in preterm
infants (Review)
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Spittle 2009 performed a randomised controlled trial of a
preventive care programme for infants born at < 30 weeks'
gestational age, called 'VIBeS Plus' (Victorian Infant Brain Studies
Plus). The intervention group (N = 61) received nine visits at home
post hospital discharge by a team consisting of a physiotherapist
and a psychologist; each session lasted 90 to 120 minutes from one
week post hospital discharge until 11 months' corrected age. The
preventive care programme aimed to improve infant development
while supporting parents' mental health. The standard follow-
up group (N = 59) and the intervention group were seen by
their maternal child health nurses and could be referred for early
intervention services if their paediatrician or nurse believed it
was needed. At 12 months' corrected age, researchers used the
AlMS and the Neuro Sensory Motor Developmental Assessment
(NSMDA) to assess motor development. At 24 months' corrected
age, they used the Bayley III to assess cognitive, language and
motor performance. At four years' corrected age, investigators
assessed cognitive development by using the DiBerential Abilities
Scale (DAS-II) and used the General Cognitive Ability score as the
primary outcome. Motor outcome was assessed with the MABC-2.
An assessor blinded to group allocation performed all follow-up
assessments.

Teti 2009 conducted a randomised controlled trial to assess the
eBects of an intervention on low birth weight infants of African
American mothers. The study recruited 173 infants and mothers,
171 of whom were premature. Mothers were excluded if they had
a positive toxicology screen or were younger than 18 years of age,
and infants were excluded if they had a chromosomal abnormality.
The intervention began in the NICU at 32 weeks' GA for infants born
at < 32 weeks and at between 32 and 36 weeks' GA for infants born
at ≥ 32 weeks. Investigators used the NBAS and video to provide
eight sessions over a 20-week period to the intervention group (N
= 99), which included an infant tactile stimulation component and
two psychoeducational components. Care details for the control
group (N = 95) were not described. The intervention continued
until approximately four months' corrected age, and infants were
assessed with the BSID-II MDI and PDI at between three and four
months. Whether assessors were blinded to group allocation is not
reported.

Wu 2014 conducted a randomised controlled trial comparing three
interventions - a clinic-based intervention programme (CBIP; n =
57), a home-based intervention programme (HBIP; n = 63) and
a standard care programme (n = 58) - in very low birth weight
infants from the first week aTer birth until 12 months of age.
Infants were low-risk preterm infants born at < 1500 grams, at <
37 weeks' GA, singleton or first born of multiple births, with no
congenital or brain abnormalities. The CBIP and the HBIP provided
similar child-, parent- and dyad-focused services and interventions
but diBered in terms of the location at which the intervention
was provided. All three groups received health surveillance for
five sessions during the hospitalisation period and attended a
neonatal clinic visit for eight sessions post discharge. These began
at one week and were spaced out until 12 months post discharge.
In addition, CBIP and HBIP groups had eight sessions with a
physiotherapist at the time of the neonatal visits, which focused on
environment modulation, developmental skills, feeding, massage,
parental support and education. Investigators assessed cognitive,
motor and language outcomes at 24 months by using the Bayley-III.

Yigit 2002 carried out a randomised controlled trial investigating
the eBects of early physiotherapy intervention versus standard
follow-up for low-risk preterm infants. Study authors did not report
how many infants were initially randomly assigned to each group;
however, they did report that 39 infants were dropped from the
study within the first 12 months for lack of participation. This
resulted in 80 infants in the physiotherapy intervention group and
80 infants in the standard follow-up group at 12 months. Infants
were registered for the study before the time of hospital discharge;
however, it is unclear when the study began. The physiotherapy
intervention was based on the principles of infant stimulation
and NDT. It is reported that infants attended an early intervention
programme and were also given a home programme; however,
researchers provide no details on either programme. It is reported
that all study infants were seen by the same physiotherapist once
a month for the first nine months, then once every three months
until 18 to 24 months of age. However, it is unclear whether the
physiotherapist provided intervention or assessments at these
sessions. No further details of care provided for the standard
follow-up group were reported. Motor outcomes were assessed
throughout the intervention on the basis of reflexes and motor
milestones, and rates of CP were reported. It is not clear whether
assessors were blinded to infants' group allocation.

Types of studies

Nineteen of the 25 included studies were randomised controlled
trials (Rice 1979; Field 1980; Nurcombe 1984; Barrera 1986; I.H.D.P.
1990; APIP 1998; Lekskulchai 2001; Nelson 2001; Yigit 2002; Ohgi
2004; Cameron 2005; Gianni 2006; Kaaresen 2006; Koldewijn 2009;
Spittle 2009; Teti 2009; Kyno 2012; Wu 2014; Dusing 2015), five
were quasi-randomised controlled trials of early developmental
programmes (Goodman 1985; Resnick 1988; Bao 1999; Melnyk
2001; Sajaniemi 2001) and one was a cluster-randomised controlled
trial (Johnson 2009). However, randomisation methods for six of
the studies were not clear (Rice 1979; Field 1980; Barrera 1986;
Nelson 2001; Yigit 2002; Gianni 2006). For a summary of included
studies, see the Characteristics of included studies table.

Types of participants

All studies included infants who were born preterm, with a range of
gestational age from < 37 weeks or birth weight from < 2500 grams
(Rice 1979; Field 1980; Nurcombe 1984; Barrera 1986; I.H.D.P. 1990;
Bao 1999; Lekskulchai 2001; Melnyk 2001; Nelson 2001). Inclusion
criteria for remaining studies varied; three studies included infants
born at < 34 weeks' gestational age or at < 1800 grams (Goodman
1985; Resnick 1988; Yigit 2002); two studies infants born at <
33 weeks' gestational age (APIP 1998; Cameron 2005); one study
infants born at < 34 weeks' gestational age (Dusing 2015); one
study infants born at < 2000 grams (Kaaresen 2006); one study
infants born at < 32 weeks' gestational age, at < 1500 grams or
both (Koldewijn 2009); one study infants born at < 1500 grams (Wu
2014); one study infants born at < 30 weeks' gestational age (Spittle
2009); and one study infants born at < 1000 grams (Sajaniemi
2001). Kyno 2012 included infants with gestational age of 30.0 to
35.6 weeks. Two studies included only infants born preterm with
cerebral injuries (Nelson 2001; Ohgi 2004). The study by Teti 2009
included infants of African American mothers born at low birth
weight or preterm, with 171 of 173 born at < 37 weeks' gestational
age.

Early developmental intervention programmes provided post hospital discharge to prevent motor and cognitive impairment in preterm
infants (Review)
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Types of interventions

Aims of interventions

Aims of intervention programmes varied between studies, with
most programmes aiming to improve both cognitive and motor
outcomes (Rice 1979; Field 1980; Nurcombe 1984; Barrera 1986;
Resnick 1988; I.H.D.P. 1990; APIP 1998; Bao 1999; Nelson 2001;
Sajaniemi 2001; Gianni 2006; Kaaresen 2006; Johnson 2009;
Koldewijn 2009; Spittle 2009 ; Teti 2009 ; Kyno 2012; Wu 2014
; Dusing 2015). The main aim of the four studies that involved
physiotherapy was to improve motor outcomes in the intervention
group (Goodman 1985; Lekskulchai 2001; Yigit 2002; Cameron
2005). Melnyk 2001 aimed to improve only cognitive outcomes in
the intervention group.

Focus of interventions

Each study was classified according to the main focus of the
intervention programme, with possible classifications of 'parent-
infant relationship', 'infant development' and 'infant development
and parent-infant relationship'. Enhancing the parent-infant
relationship and infant development was the focus of most
studies (Nurcombe 1984; Resnick 1988; I.H.D.P. 1990; Nelson
2001; Sajaniemi 2001; Gianni 2006; Kaaresen 2006; Johnson 2009;
Koldewijn 2009; Spittle 2009 ; Teti 2009; Kyno 2012; Wu 2014;
Dusing 2015). Infant development alone was the focus of six studies
(Rice 1979; Goodman 1985; Bao 1999; Lekskulchai 2001; Yigit 2002;
Cameron 2005). One study focused on enhancing the parent-
infant relationship alone (Melnyk 2001). Two studies included two
intervention groups and a control group; Barrera 1986 included
one group that received a parent/infant-focused intervention and
one that received an infant development-focused intervention, and
APIP 1998 had one group that received an infant development
intervention and one that was given 'parent support'. An additional
classification of 'parent support' was added for this study.

Types of interventions

Although intervention programmes were focused on improving
cognitive or motor outcomes, or both, theoretical constructs and
components of these programmes varied greatly. Programmes
were implemented by doctors (Bao 1999), physiotherapists
(Goodman 1985; Lekskulchai 2001; Yigit 2002; Cameron 2005;
Koldewijn 2009; Spittle 2009 ; Wu 2014; Dusing 2015), nurses
(Rice 1979; Nurcombe 1984; Resnick 1988; APIP 1998; Kaaresen
2006; Johnson 2009 ; Kyno 2012), intervention therapists
(Nurcombe 1984), education professionals (Resnick 1988; I.H.D.P.
1990), psychologists (Gianni 2006; Spittle 2009 ; Teti 2009),
occupational therapists (Barrera 1986; Sajaniemi 2001) and/or
speech pathologists (Barrera 1986). Theoretical constructs of
intervention programmes included teaching parents about infant
development and milestones (Barrera 1986; Resnick 1988; I.H.D.P.
1990; Bao 1999; Ohgi 2004; Cameron 2005; Kaaresen 2006;
Koldewijn 2009; Spittle 2009), understanding behavioural cues
(Nurcombe 1984; Barrera 1986; Bao 1999; Melnyk 2001; Ohgi
2004; Cameron 2005; Gianni 2006; Kaaresen 2006; Johnson 2009;
Koldewijn 2009; Spittle 2009) and providing infant stimulation (Rice
1979; Field 1980; Nurcombe 1984; Nelson 2001), physiotherapy
(Goodman 1985; Lekskulchai 2001; Nelson 2001; Yigit 2002;
Cameron 2005; Gianni 2006; Kaaresen 2006; Johnson 2009;
Koldewijn 2009; Spittle 2009), occupational therapy (Sajaniemi
2001), early educational intervention (I.H.D.P. 1990; Bao 1999)
and enhancement of the parent-infant relationship (Field 1980;

Nurcombe 1984; Resnick 1988; I.H.D.P. 1990; Melnyk 2001;
Sajaniemi 2001; Ohgi 2004; Gianni 2006; Kaaresen 2006; Johnson
2009; Koldewijn 2009; Spittle 2009).

Frequency of interventions

The frequency and duration of intervention programmes ranged
from four sessions over approximately one month (Melnyk 2001)
to weekly sessions over 12 months, followed by bi-weekly
sessions for another two years (I.H.D.P. 1990). Most interventions
began post discharge from the hospital (Rice 1979; Field 1980;
Goodman 1985; Barrera 1986; I.H.D.P. 1990; APIP 1998; Bao 1999;
Lekskulchai 2001; Yigit 2002; Gianni 2006; Spittle 2009), and in ten
studies, interventions began when the infant was still an inpatient
(Nurcombe 1984; Resnick 1988; Ohgi 2004; Cameron 2005; Johnson
2009; Koldewijn 2009 ; Teti 2009; Kyno 2012; Wu 2014 ; Dusing 2015).

Types of outcome measures

Cognitive outcomes

• At infancy (zero to < three years), 21 studies reported cognitive
outcomes: Eight studies reported cognitive outcomes using the
BSID-I MDI (Rice 1979; Field 1980; Nurcombe 1984; Barrera 1986;
Resnick 1988; I.H.D.P. 1990; Bao 1999; Sajaniemi 2001), seven
with the BSID-II MDI (Melnyk 2001; Nelson 2001; Ohgi 2004;
Kaaresen 2006; Johnson 2009; Koldewijn 2009; Teti 2009), three
with the Bayley-III (Spittle 2009; Wu 2014; Dusing 2015) and three
with the GriBiths (Goodman 1985; APIP 1998; Gianni 2006).

• At preschool age (three to < five years), eight studies reported
cognitive outcomes using the Stanford-Binet Intelligence Scale
(I.H.D.P. 1990), the McCarthy Scales of Children's Abilities
(Nurcombe 1984; Barrera 1986), GriBiths Mental Development
Scale (Gianni 2006), WPPSI (Sajaniemi 2001) or BSID-II (Kaaresen
2006) or the DiBerential Abilities Scale II (Spittle 2009). Kyno
2012 used the Mullen Scales of Early Learning.

• At school age (five to 17 years), five studies reported cognitive
outcomes using WPPSI and WISC-III (I.H.D.P. 1990; Kaaresen
2006; Koldewijn 2009), the Kaufman Assessment Battery for
Children - Mental Processing Composite (Nurcombe 1984) or the
British Abilities Scale (APIP 1998).

• At 18 years of age, I.H.D.P. 1990 reported cognitive outcomes
with WASI and PPVT-III.

Motor outcomes

• At infancy (zero to < three years), 21 studies reported motor
outcomes using standardised measurement tools including
BSID-I PDI (Rice 1979; Field 1980; Nurcombe 1984; Barrera 1986;
Resnick 1988; I.H.D.P. 1990; Bao 1999), BSID-II PDI (Nelson 2001;
Ohgi 2004; Kaaresen 2006; Johnson 2009; Koldewijn 2009; Teti
2009), Bayley-III (Spittle 2009; Wu 2014; Dusing 2015), GriBiths
Locomotor Subscale (Goodman 1985; Gianni 2006), Test of
Infant Motor Performance (Lekskulchai 2001; Dusing 2015) and
Alberta Infant Motor Scale (Cameron 2005). An additional study
(Yigit 2002) reported on the age of acquisition of motor skills
such as sitting and crawling.

• At preschool age (three to < five years), Gianni 2006 reported on
motor development using the GriBiths Locomotor Subscale at
36 months, Koldewijn 2009 reported motor outcomes using the
PEDI at 44 months and Spittle 2009 used the Movement ABC at
four years.

• At school age (five to 17 years), four studies reported motor
outcomes using a variety of measures including the Movement

Early developmental intervention programmes provided post hospital discharge to prevent motor and cognitive impairment in preterm
infants (Review)
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ABC (APIP 1998; Koldewijn 2009), the McCarthy Scales of
Children's Abilities (Kaaresen 2006) or the GriBiths Locomotor
Subscale (Goodman 1985).

• Seven studies reported rates of CP (Goodman 1985; APIP 1998;
Yigit 2002; Cameron 2005; Koldewijn 2009; Spittle 2009; Wu
2014).

• No studies reported on rates of developmental co-ordination
disorder; however, three studies used diBerent cutoBs and
reported on the number of children classified as having a motor
impairment (APIP 1998; Koldewijn 2009; Spittle 2009).

Excluded studies

The original search strategy yielded 1092 references; we excluded
1035 publications upon review of titles and abstracts. The
remaining 57 publications required more detailed examination by
two independent review authors.

The second updated search strategy revealed an additional 421
publications; we excluded 414 of these upon review of titles
and abstracts. Review authors excluded 17 publications from the
original review and seven more from the updated review, as
they did not fit all of the inclusion criteria (see Characteristics of
excluded studies table).

Publications excluded from the third update are provided in the
reference list.

Risk of bias in included studies

Allocation

Of the 25 included studies, 12 described adequate concealment of
allocation (Nurcombe 1984; I.H.D.P. 1990; APIP 1998; Lekskulchai
2001; Ohgi 2004; Cameron 2005; Kaaresen 2006; Koldewijn 2009;
Spittle 2009; Teti 2009; Kyno 2012; Wu 2014), eight did not clearly
state randomisation methods (Rice 1979; Field 1980; Barrera 1986;
Bao 1999; Nelson 2001; Sajaniemi 2001; Yigit 2002; Gianni 2006) and
remaining studies did not use allocation concealment (Goodman
1985; Resnick 1988; Melnyk 2001; Johnson 2009).

Blinding

Melnyk 2001 was the only study that included a comparison
treatment group; therefore, it is the only study that may have
blinded participants to the intervention. APIP 1998 included
two intervention groups - one that received a developmental
intervention, and one that received parent support only - to
control for the parent support component of an intervention
that occurs with any family contact. Barrera 1986 also had two
intervention groups; however, this study compared two types
of interventions. All other studies involved comparison of the
intervention programme versus standard follow-up; therefore,
families were not blinded to the intervention. No studies reported
masking of therapists who delivered the interventions. Masking of
therapists delivering the interventions oTen is not feasible unless
the programme is similar to the one described in the study by
Melnyk 2001, in that the intervention is described on audiotape and
in written material.

All studies had at least one blinded outcome measure, except for
Yigit 2002, in which it is unclear whether assessors were blinded
to participants' intervention status, and Teti 2009, which did not
include blinded assessors.

Incomplete outcome data

Completeness of follow-up varied greatly both within and between
studies. Twelve studies had greater than 80% follow-up at one
point (Field 1980; Nurcombe 1984; I.H.D.P. 1990; APIP 1998; Bao
1999; Lekskulchai 2001; Ohgi 2004; Kaaresen 2006; Johnson 2009;
Koldewijn 2009; Spittle 2009; Wu 2014). Assessing the completeness
of follow-up for some studies was diBicult because the number
of participants included at the start of these trials was not clearly
stated (Rice 1979; Barrera 1986; Resnick 1988; Gianni 2006). Studies
that began in the NICU had greater potential for lower follow-
up rates, as survival of infants was not always as apparent as
when infants were recruited post hospital discharge. For example,
Cameron 2005 began the intervention programme in hospital and
reported only 83% follow-up at four months of age, as 7% (five
infants) of infants in the study died before the first outcome
assessment was performed at four months. Goodman 1985
stopped this study aTer 20 infants in four subgroups had completed
the study, despite enrolling 107 infants. Sajaniemi 2001 excluded
infants with CP and mental retardation post randomisation; this
resulted in low follow-up rates for children who were initially
randomly assigned.

E>ects of interventions

This review found 21 quasi-randomised or randomised controlled
trials involving 3133 infants. The primary objective was to
determine the eBects of early developmental intervention
programmes post hospital discharge for preterm infants on
cognitive and motor development compared with standard
medical follow-up during infancy (zero to two years of age),
preschool age (three to < five years of age), school age (five to
17 years of age) and adulthood. The following section describes
cognitive and motor outcomes for each group and for the whole
group and subsequent subgroup analyses.

Early developmental intervention versus standard follow-up
(all studies) (Comparison 1)

Cognitive outcome at infancy (outcome 1.1)

Sixteen studies reported suBicient data on cognitive outcomes
to be pooled for meta-analysis. Infants who received early
developmental intervention (N = 1152) scored a standardised
mean DQ 0.32 SD (95% CI 0.16 to 0.47; P value < 0.001) higher
than infants who received standard follow-up (N = 1220). Of
these 16 studies, only three (I.H.D.P. 1990; Bao 1999; Melnyk
2001) reported diBerences that were statistically significant.

Heterogeneity between studies was significant (I2 = 63%) and
reflected the diversity of the early intervention programmes but
limited conclusions that could be drawn from the results (Analysis
1.1).

An additional five studies did not provide adequate data for meta-
analysis. Three of these reported significant diBerences in favour of
the intervention group (Rice 1979; Field 1980; Resnick 1988), and
two found no diBerences (Barrera 1986; Gianni 2006). Rice 1979
reported a significant diBerence (P value < 0.05) in favour of the
intervention group (N = 15) at four months of age compared with
the control group (N = 15) on the BSID-I; however, this study did not
report means and SDs. Field 1980 reported that the intervention
group (N = 27) scored a mean of nine DQ points higher than the
control group (N = 25) on the BSID-I at eight months; however, these
study authors did not report SDs (P value < 0.001). Resnick 1988

Early developmental intervention programmes provided post hospital discharge to prevent motor and cognitive impairment in preterm
infants (Review)
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reported a significant diBerence in favour of the treatment group
at 12 months (P value = 0.04) but not at six months. Gianni 2006
reported no diBerences between intervention and control groups
at 12 and 24 months; however, study authors presented no data.

Cognitive outcome at preschool age (outcome 1.2)

Eight studies (Nurcombe 1984; Barrera 1986; I.H.D.P. 1990;
Sajaniemi 2001; Gianni 2006; Kaaresen 2006; Spittle 2009; Kyno
2012) reported cognitive outcomes; these data were pooled for
meta-analysis. At preschool age, children who had received early
developmental intervention (N = 619) had a standardised mean IQ
0.42 SD (95% CI 0.32 to 0.53; P value < 0.001) higher than children
who received standard follow-up (N = 817). Some heterogeneity

between studies was noted (I2 = 10%) (Analysis 1.2).

Cognitive outcome at school age (outcome 1.3)

Five studies reported suBicient data for meta-analysis (Nurcombe
1984; I.H.D.P. 1990; APIP 1998; Kaaresen 2006; Koldewijn 2009).
At school age, children who received early developmental
intervention (N = 619) did not score significantly higher on IQ
measures than those who received standard follow-up (N = 790)
(IQ; SMD 0.18 SD, 95% CI -0.08 to 0.43; P value = 0.16). Significant

heterogeneity (I2 = 72%) between studies limited the conclusions
that could be drawn from these results (Analysis 1.3).

Cognitive outcome at adulthood

I.H.D.P. 1990 reported outcomes at 18 years of age with a follow-
up rate of 65%. Investigators found no overall group diBerences
between intervention and standard follow-up groups on WASI and
PPVT-III.

Motor outcome at infancy (outcome 1.4)

Twelve studies provided suBicient data for meta-analysis with the
Bayley PDI (Edition I, II or III) and the GriBiths Locomotor Subscale
(Nurcombe 1984; Goodman 1985; I.H.D.P. 1990; Bao 1999; Nelson
2001; Ohgi 2004; Kaaresen 2006; Johnson 2009; Koldewijn 2009;
Spittle 2009; Wu 2014; Dusing 2015). A small significant diBerence
in motor outcome was reported for infants who received early
developmental intervention (N = 872) compared with those given
standard follow-up (N = 1023) (DQ: SMD 0.10 SD, 95% CI 0.01 to
0.19; P value = 0.03). Only one of these 10 studies reported a
significant diBerence between intervention and standard follow-up

(Koldewijn 2009). No heterogeneity between studies was noted (I2

= 0%) (Analysis 1.4).

An additional 10 studies (Rice 1979; Field 1980; Barrera 1986;
Resnick 1988; Lekskulchai 2001; Yigit 2002; Cameron 2005; Gianni
2006; Teti 2009; Kyno 2012) reported motor outcomes; however,
these studies were not appropriate for use in meta-analysis
(because of the type of assessment tool used or because of missing
data). Lekskulchai 2001 was the only one of these studies that
reported a significant diBerence in favour of the intervention group
(P value < 0.001) when the Test of Infant Motor Performance was
used at four months of age.

Kyno 2012 found no diBerences between groups on gross and
fine motor subscales of the Mullen Scales of Early Learning at 36
months.

Motor outcome at preschool age (outcome 1.5)

Three studies (Gianni 2006; Kaaresen 2006; Spittle 2009) reported
motor outcomes and showed no diBerences between intervention
(N = 133) and control groups (N = 131) (DQ: SMD 0.08 SD, 95% CI
-0.16 to 0.32; P value = 0.53). In contrast, Koldewijn 2009 reported
that the intervention group scored significantly higher on mobility
skills and mobility assistance subscales of the PEDI at 44 months
(Analysis 1.5).

Motor outcome at school age (continuous variables) (outcome
1.6)

Goodman 1985 and Koldewijn 2009 were the only studies that
reported motor outcomes upon using the GriBith Locomotor
Subscale or Movement ABC at six years of age; they described
no diBerences in motor outcomes for children who received
early intervention (SMD -0.18, 95% CI -0.47 to 0.11; P value
= 0.22). Kaaresen 2006 reported no diBerences in total motor
score upon using the McCarthy Scales of Children's Ability at five
years; however, summary data were not reported. Children in the
intervention group were significantly more skilled in standing on
one foot (P value = 0.03) and in placing the right keys in a box when
using the non-dominant hand (P value = 0.03) (Analysis 1.6).

Motor outcome at school age (dichotomous variables) (outcome
1.7)

APIP 1998 and Koldewijn 2009 reported numbers of children with
motor impairment at five years when the Movement ABC was used.
They reported no diBerences in motor outcomes for children who
received early intervention (typical RR 1.12, 95% CI 0.87 to 1.44; P
value = 0.40) (Analysis 1.7).

Rate of cerebral palsy (outcome 1.8)

Six studies reported rates of CP (Goodman 1985; APIP 1998; Yigit
2002; Cameron 2005; Koldewijn 2009; Wu 2014). Investigators
reported no diBerence in the RR of CP between intervention and
standard follow-up groups (typical RR 0.82, 95% CI 0.52 to 1.27; P
value = 0.37) (Analysis 1.8).

Subgroup analysis: gestational age (Comparison 2)

Most studies included infants born at a wide range of gestational
ages and reported no outcomes related to subgroups of gestational
age.

Cognitive outcome at infancy (outcome 2.1)

The only study that reported data that could be used in a meta-
analysis was APIP 1998. Researchers reported that infants born at
a gestational age < 28 weeks (DQ; SMD 0.39, 95% CI -0.06 to 0.83;
P value = 0.09) benefited more from the intervention programme
than infants born at gestational age ≥ 28 weeks (DQ; SMD 0.09,
95% CI -0.25 to 0.43; P value = 0.60); however, eBects for both
subgroups were not statistically significant, nor were findings on
the overall test for subgroup diBerences (P value = 0.31). Koldewijn
2009 reported no interaction between gestational age < 28 weeks
and ≥ 28 weeks and intervention, and Johnson 2009 reported no
diBerences in outcomes between infants born at gestational age <
28 weeks and ≥ 28 weeks.

Cognitive outcome at preschool age

No studies reported outcomes in relation to gestational age.

Early developmental intervention programmes provided post hospital discharge to prevent motor and cognitive impairment in preterm
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Cognitive outcome at school age

No studies reported outcomes in relation to gestational age.

Motor outcome at infancy

Koldewijn 2009 found no interaction between gestational age < 28
and ≥ 28 weeks and intervention, and Johnson 2009 reported no
diBerences in outcomes between infants born at gestational age <
28 weeks and ≥ 28 weeks.

Motor outcome at preschool age

No studies reported outcomes in relation to gestational age.

Motor outcome at school age (continuous variables)

No studies reported outcomes in relation to gestational age.

Motor outcome at school age (dichotomous variables)

No studies reported outcomes in relation to gestational age.

Rate of cerebral palsy

No studies reported CP outcomes in relation to gestational age.

Subgroup analysis: birth weight (Comparison 3)

Cognitive outcome at infancy (outcome 3.1)

Four studies investigated the impact of birth weight on eBects of
early developmental interventions. However, only three of these
studies (Barrera 1986; Sajaniemi 2001; Teti 2009) used the birth
weight subgroups of LBW (1500 to 2499 grams), VLBW (1000 to
1499 grams) and ELBW (< 1000 grams). Barrera 1986 carried out
subgroup analyses of heavier infants (1500 to 1999 grams) and
lighter infants (< 1500 grams) and reported that infants born at
lower birth weight in both intervention groups made significant
therapeutic gains compared with infants born at higher birth
weight. However, investigators did not report means and SDs.
I.H.D.P. 1990 analysed the results of a higher weight subgroup (2001
to 2499 grams) and a lower weight subgroup (< 2000 grams) and
reported that infants born at higher birth weight benefited more
from the intervention programme. Heavier infants who received
intervention (N = 125) scored 0.75 SD (95% CI 0.52 to 0.98; P
value < 0.001) higher than heavier infants who received standard
follow-up (N = 197), and investigators reported no diBerences
in outcomes between infants born at lighter birth weight (N =
218) who received intervention and those who received standard
follow-up (N = 355). These data could not be added to the meta-
analysis because reported weight categories were diBerent. APIP
1998 reported data for infants born at higher birth weight (≥ 1250
grams) and at lighter birth weight (< 1250 grams). They found that
lighter birth weight infants in the 'Portage group' (N = 22) scored
5.3 DQ points higher (95% CI 0.2 to 10.2; P value < 0.05) than
infants in the control group (N = 29), whereas they observed no
diBerence at 12 months between infants in the heavier subgroup
who had received intervention versus those given standard follow-
up. Conflicting evidence was found regarding diBerences in benefit
derived from early developmental interventions according to birth
weight. Sajaniemi 2001 included only infants who were ELBW, and
Teti 2009 found no diBerences in cognitive outcomes at infancy
when comparing infants born ELBW and VLBW (Analysis 3.1).

Cognitive outcome at preschool age (outcome 3.2)

I.H.D.P. 1990, the only study that reported outcomes according to
birth weight at preschool age, indicated that higher birth weight
infants who received intervention scored 0.70 SD (95% CI 0.47 to
0.93; P value < 0.001) higher than infants given standard follow-up.
Lighter weight infants who received intervention scored 0.41 (95%
CI 0.02 to 0.81; P value = 0.04) higher than those given standard
follow-up. Sajaniemi 2001 included only infants who were ELBW
and reported a significant diBerence in favour of the intervention
group at four years (Analysis 3.2).

Cognitive outcome at school age

I.H.D.P. 1990 at school age reported that heavier birth weight
infants who received intervention scored 4.4 IQ points higher than
heavier infants who received standard follow-up; however, they
found no diBerences in the lighter weight group (SDs were not
reported). At five years, APIP 1998 found no diBerences related to
birth weight between intervention and control groups. Conflicting
evidence was found regarding the benefits of early developmental
interventions according to birth weight.

Cognitive outcome at adulthood

I.H.D.P. 1990 reported that the higher weight subgroup at 18
years performed better on PPVT-III aTer adjustments were made
for perinatal risk factors; however, investigators reported no
diBerences in the lower weight subgroup and no diBerences on the
WASI for infants of any birth weight.

Motor outcome at infancy

I.H.D.P. 1990 reported no diBerences in motor outcomes between
infants in intervention and control groups born at heavier (≥ 2000
grams) or lighter (< 2000 grams) weight. Barrera 1986 also reported
no diBerences in motor outcomes between infants in intervention
and control groups born at heavier (1500 to 1999 grams) or lighter
(< 1500 grams) weight.

Motor outcome at preschool age

No studies reported motor outcomes in relation to birth weight.

Motor outcome at school age (continuous variables)

No studies reported motor outcomes in relation to birth weight.

Motor outcome at school age (dichotomous variables)

No studies reported motor outcomes in relation to birth weight.

Rate of cerebral palsy

No studies reported CP outcomes in relation to birth weight.

Subgroup analysis: brain injury (Comparison 4)

Cognitive outcome at infancy (outcome 4.1)

Most of the included studies did not report separate results for
infants who had PVL or IVH. Two studies included only infants who
were at risk for adverse neurological outcomes due to PVL or IVH,
or both (Nelson 2001; Ohgi 2004). These two studies showed no
significant diBerences in cognitive outcomes between intervention
and control groups at infancy (DQ; SMD 0.50, 95% CI -0.12 to 1.13; P
value = 0.11). APIP 1998 was the only study that reported cognitive
outcomes for infants in intervention and control groups who had
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abnormal ultrasound results compared with those who had normal
ultrasound results. Researchers reported that infants at risk for
adverse neurological outcomes derived significant benefit from
early developmental intervention, whereas infants who were not at
risk showed no cognitive benefit associated with the intervention
programme.

Cognitive outcome at preschool age

No studies reported cognitive outcomes in relation to brain injury.

Cognitive outcome at school age

APIP 1998, the only study that reported outcomes in relation to
normal and abnormal ultrasound findings, reported no diBerences
between groups at school age.

Motor outcome at infancy (outcome 4.2)

Ohgi 2004 and Nelson 2001 included infants at risk for adverse
neurological outcomes due to PVL or IVH, or both, and showed no
significant diBerences between intervention and follow-up groups
(DQ; SMD 0.47, 95% CI -0.15 to 1.10; P value = 0.14). Standard follow-
up groups in both studies were given access to physiotherapy
services as required.

Motor outcome at preschool age

No studies reported motor outcomes in relation to brain injury.

Motor outcome at school age (continuous variables)

No studies reported motor outcomes in relation to brain injury.

Motor outcome at school age (dichotomous variables)

No studies reported motor outcomes in relation to brain injury.

Rate of cerebral palsy

No studies reported CP outcomes in relation to brain injury.

Subgroup analysis: commencement of intervention
programme (inpatient vs post hospital discharge)
(Comparison 5)

Cognitive outcome at infancy (outcome 5.1)

Among the 16 studies that reported suBicient data for meta-
analysis, ten began when infants were in the NICU (Nurcombe 1984;
Melnyk 2001; Nelson 2001; Ohgi 2004; Kaaresen 2006; Johnson
2009; Koldewijn 2009; Teti 2009; Wu 2014; Dusing 2015) and six
began post hospital discharge (Goodman 1985; I.H.D.P. 1990; APIP
1998; Bao 1999; Sajaniemi 2001; Spittle 2009). Programmes that
began while infants were inpatients had a significant impact on
cognitive outcome at infancy (DQ; SMD 0.24, 95% CI 0.08 to 0.40; P
value = 0.003), as did programmes that commenced post hospital
discharge (DQ; SMD 0.35, 95% CI 0.07 to 0.63; P value = 0.01)
compared with standard follow-up. EBects of interventions that

commenced in the NICU were less heterogeneous (I2 = 20%) than

those of interventions that commenced post hospital discharge (I2

= 80%) (Analysis 5.1).

Cognitive outcome at preschool age (outcome 5.2)

Three studies began in the NICU (Nurcombe 1984; Kaaresen 2006;
Kyno 2012) and reported a significant eBect in favour of the
intervention group (IQ; SMD 0.51, 95% CI 0.26 to 0.77; P value

< 0.001). The five studies that began post discharge showed a
significant eBect in favour of the intervention group (IQ; SMD 0.41,
95% CI 0.29 to 0.53; P value < 0.0001) (Analysis 5.2).

Cognitive outcome at school age (outcome 5.3)

Nurcombe 1984, Kaaresen 2006 and Koldewijn 2009 are the only
studies that began in the NICU and reported outcomes at school age
and eBects at preschool age showing a significant eBect in favour of
the intervention group (IQ; SMD 0.49, 95% CI 0.09 to 0.88; P value =
0.02) with significant heterogeneity among groups (65%). The two
studies that began post hospital discharge showed no diBerences
between outcomes (IQ; SMD -0.02, 95% CI -0.15 to 0.10; P value =
0.70). Sample sizes of studies in which interventions began in the
NICU (N = 322) were much smaller than sample sizes of studies
in which interventions began post hospital discharge (N = 1056)
(Analysis 5.3).

Motor outcome at infancy (outcome 5.4)

Among studies that provided suBicient data for meta-analysis, six
began when infants were in the NICU (Nurcombe 1984; Nelson
2001; Ohgi 2004; Kaaresen 2006; Johnson 2009; Koldewijn 2009)
and four began post hospital discharge (Goodman 1985; I.H.D.P.
1990; Bao 1999; Spittle 2009). Programmes that began in hospital
had a slightly greater impact on motor outcomes at infancy (DQ;
SMD 0.19, 0.05 to 0.34; P value = 0.01) than did programmes that
began post hospital discharge (DQ; SMD 0.07, 95% CI -0.05 to 0.18;
P value = 0.28); however, findings on the overall test for subgroup
diBerences were not significant (P value = 0.19) (Analysis 5.4).

Motor outcome at preschool age (outcome 5.5)

One study commenced in the NICU and reported data at preschool
age showing no diBerences between groups (Kaaresen 2006).
Koldewijn 2009, which also commenced in the NICU, reported that
the intervention group scored significantly higher on mobility skills
and mobility assistance subscales of the PEDI at 44 months. Gianni
2006 commenced post discharge and reported no diBerences in
motor outcomes (Analysis 5.5).

Motor outcome at school age (continuous variables) (outcome
5.6)

Goodman 1985 began post hospital discharge and showed no
diBerences between groups (Analysis 5.6).

Motor outcome at school age (dichotomous variables) (outcome
5.7)

APIP 1998, the only study to report rates of motor impairment,
found no diBerences between groups (Analysis 5.7).

Rate of cerebral palsy (outcome 5.8)

Cameron 2005 and Koldewijn 2009, the only studies that began
in the NICU and reported rates of CP, described no diBerences
between groups. Goodman 1985, APIP 1998, Yigit 2002 and Spittle
2009 began post hospital discharge and found no diBerences
between groups in rates of CP (Analysis 5.8).
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Subgroup analysis: focus of intervention (parent-infant
relationship vs infant development vs combination)
(Comparison 6)

Cognitive outcome at infancy (outcome 6.1)

One study focused primarily on the parent-infant relationship
(Melnyk 2001). Infants who received early intervention that focused
on the parent-infant relationship alone scored a standardised mean
DQ 0.73 SD (95% CI 0.11 to 1.36; P value = 0.02) higher than infants
who received standard follow-up. Three studies that focused
primarily on infant development (Goodman 1985; APIP 1998; Bao
1999) reported no significant diBerences between groups when
the intervention focused on infant development alone. However,

significant heterogeneity (I2 = 87) between these studies reflects
the diversity of early intervention programmes that focus on infant
development. Remaining studies focused on both the parent-infant
relationship and infant development (Nurcombe 1984; I.H.D.P.
1990; Nelson 2001; Sajaniemi 2001; Ohgi 2004; Kaaresen 2006;
Johnson 2009; Koldewijn 2009; Spittle 2009; Teti 2009; Wu 2014;
Dusing 2015). I.H.D.P. 1990 was the only study that reported a
significant diBerence in favour of the intervention group, whereas
the other studies reported a trend in favour of the treatment group.
Overall, infants who received intervention that focused on both
the parent-infant relationship and infant development scored a
standardised mean DQ 0.26 SD (95% CI 0.11 to 0.41; P value <
0.001) higher than that of infants who received standard follow-
up. APIP 1998 investigated the eBects of parent support or infant
development (with parent support) versus standard follow-up and
reported no diBerences between groups (Analysis 6.1).

Cognitive outcome at preschool age (outcome 6.2)

In Barrera 1986, one treatment group focused on infant
development and the other on the parent-infant relationship.
Only pooled results of the two diBerent intervention groups were
reported; therefore, these data were not included in the analysis.
Infants who received intervention that focused on both the parent-
infant relationship and infant development scored a standardised
mean IQ 0.48 SD (95% CI 0.35 to 0.61; P value < 0.001) higher than
infants who received standard follow-up at preschool age. All seven
remaining studies (Nurcombe 1984; I.H.D.P. 1990; Sajaniemi 2001;
Gianni 2006; Kaaresen 2006; Spittle 2009; Kyno 2012) focused on
both infant development and the parent-infant relationship and
reported a large diBerence of 0.44 in standardised mean IQ in favour
of the intervention (95% CI 0.33 to 0.55; P value < 0.0001) (Analysis
6.2).

Cognitive outcome at school age (outcome 6.3)

At school age, four studies focused on the parent-infant
relationship and infant development (Nurcombe 1984; I.H.D.P.
1990; Kaaresen 2006; Koldewijn 2009), and one study focused on
infant development (APIP 1998). The four studies that focused
on both the parent-infant relationship and infant development
reported diBerent results, with I.H.D.P. 1990 and Kaaresen 2006
showing no eBect and Nurcombe 1984 and Koldewijn 2009
showing significant diBerences in favour of the intervention group.

Heterogeneity (I2 = 80%) was significant because of diBerences in
sample size and in study outcomes. Overall comparison of cognitive
development at school age revealed no significant diBerences
between children who received any of the three types of early
intervention programmes and those who received standard follow-
up as infants (Analysis 6.3).

Motor outcome at infancy (outcome 6.4)

Studies that reported motor outcome at infancy focused on
both the parent-infant relationship and infant development
(Nurcombe 1984; I.H.D.P. 1990; Nelson 2001; Ohgi 2004; Kaaresen
2006; Johnson 2009; Koldewijn 2009; Spittle 2009) or on infant
development alone (Goodman 1985; Bao 1999). Programmes that
focused on infant development had a slightly greater impact on
motor outcomes at infancy (DQ: SMD 0.26 SD, 95% CI -0.05 to
0.58; P value = 0.10) than those that focused on the parent-infant
relationship and infant development together (DQ: SMD 0.09 SD,
95% CI -0.01 to 0.19; P value = 0.07); however, the eBect on neither
group was significant (Analysis 6.4).

Motor outcome at preschool age (outcome 6.5)

Gianni 2006, Kaaresen 2006 and Spittle 2009 focused on the
parent-infant relationship and infant development and showed no
diBerences between groups.

Motor outcome at school age (continuous variables) (outcome
6.6)

Goodman 1985 focused on infant development and reported no
significant diBerences between groups.

Motor outcome at school age (dichotomous variables)

APIP 1998 focused on infant development and reported no
diBerences between groups.

Rate of cerebral palsy (outcome 6.7)

The seven studies that reported rates of CP focused on
infant development and reported no diBerences between groups
(Goodman 1985; APIP 1998; Yigit 2002; Cameron 2005; Koldewijn
2009; Spittle 2009; Wu 2014) (Analysis 6.7).

Subgroup analysis: quality of studies (higher vs lower)
(Comparison 7)

Eight trials were considered to have high quality, as they
were randomised controlled trials with adequate allocation
concealment, and they provided suBicient data for meta-analysis
(Nurcombe 1984; I.H.D.P. 1990; APIP 1998; Ohgi 2004; Kaaresen
2006; Koldewijn 2009; Spittle 2009; Wu 2014).

Cognitive outcome at infancy (outcome 7.1)

Eight of the studies included in this meta-analysis were of high
quality and reported a significant treatment eBect supporting the
intervention group (DQ; SMD 0.34 SD, 95% CI 0.21 to 0.46; P value <
0.001). Less heterogeneity (24%) was noted between higher-quality
studies than between low-quality studies (78%) (Analysis 7.1).

Cognitive outcome at preschool age (outcome 7.2)

At preschool age, high-quality studies were homogenous and
demonstrated a significant treatment eBect supporting the
intervention group (IQ; SMD 0.44 SD, 95% CI 0.32 to 0.55; P value <
0.001) (Analysis 7.2).

Cognitive outcome at school age (outcome 7.3)

At school age, all five studies were of high quality but showed little
evidence of a treatment eBect (IQ; SMD 0.18 SD, 95% CI -0.08 to 0.43;
P value = 0.17) (Analysis 7.3).
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Motor outcome at infancy (outcome 7.4)

When only the six high-quality studies were considered, no
significant diBerence between groups was observed (IQ; SMD 0.06
SD, 95% CI -0.04 to 0.17; P value = 0.25) (Analysis 7.4).

Motor outcome at preschool age (outcome 7.5)

Kaaresen 2006 and Spittle 2009, the only high-quality studies to
report on this outcome, revealed no diBerences between groups
(Analysis 7.5).

Motor outcome at school age (continuous variables)

No high-quality studies reported motor outcomes.

Motor outcome at school age (dichotomous variables) (outcome
7.6)

APIP 1998, the only high-quality study to report rates of motor
impairment, described no diBerences between groups (Analysis
7.6).

Rate of cerebral palsy (outcome 7.7)

APIP 1998, Cameron 2005, Spittle 2009 and Wu 2014, the only high-
quality studies to report rates of CP, found no diBerences between
groups (Analysis 7.7).

D I S C U S S I O N

The primary goal of this updated review was to compare eBects
of early developmental intervention programmes provided post
hospital discharge for preterm infants on cognitive and motor
development versus standard medical follow-up at infancy (zero
to < three years), preschool age (three to < five years), school
age (five to < 18 years) and adulthood (≥ 18 years). We included
in this review 25 randomised or quasi-randomised controlled
trials of early developmental interventions for preterm infants;
however, not all studies provided suBicient data for inclusion
in the meta-analysis. Meta-analysis demonstrated a treatment
eBect of early intervention on cognitive outcomes at infancy of
approximately one-third of SD on standardised cognitive tests, and
at preschool age of approximately one-half of SD on standardised
IQ tests; however, no diBerence at school age or into adulthood
was noted. With regards to motor outcomes, this updated review
demonstrated a small but significant diBerence in favour of
intervention at infancy; however, only a few studies reported
longer-term outcomes and described conflicting results. The size
of the reported eBect on cognitive outcomes is considered to be of
clinical importance; however, the eBect on motor development is
small.

This updated review includes four new trials and longer-term
outcomes of three trials that were included in previous versions
of the review. Although data from an additional seven studies
have been included in this review update, overall results have not
changed.

The previous updated review included six new studies - one
study that was not previously identified (Sajaniemi 2001) and five
that were completed more recently (Gianni 2006; Kaaresen 2006;
Johnson 2009; Koldewijn 2009; Spittle 2009) and had not reported
outcomes when the original review was published (Spittle 2007).
The addition of these studies to the meta-analysis for the second
update at infancy led to a change in eBect size for both cognitive

and motor outcomes when compared with the previous review but
resulted in no further change with the third update.

The study by Kaaresen 2006 of the Mother-Infant Transaction
Program (MITP) showed diminished diBerences between
intervention and control in time as related to cognitive outcome.
The intervention group showed significantly higher cognitive
outcomes at five years, and these data were included in the
meta-analysis of school-age outcomes for the second update of
this Cochrane review. However, when the cohort was assessed at
seven and nine years of age, no diBerences in cognitive outcomes
were noted between groups. The current review has demonstrated
diminishing eBects of early developmental interventions over time.
These diminishing eBects support the need for further intervention
around school age possibly targeted towards school readiness.

Considerable debate has examined how best to reduce or prevent
long-term impairments while improving cognitive and motor
outcomes for children born preterm. This high level of interest
is reflected in the large numbers of randomised controlled
trials and systematic reviews on the topic. To our knowledge,
our first review provided the first reported meta-analysis of
early developmental interventions provided post discharge from
hospital for preterm infants. However, Vanderveen 2009 more
recently published a systematic review on early intervention
programmes for preterm infants involving parents. The Vanderveen
review also included interventions that were based only in the
hospital, such as the Newborn Individualized Developmental Care
and Assessment Program (NIDCAP), along with interventions post
hospital discharge, and their findings were similar to those reported
in our review. The Vanderveen review identified 25 studies that
used a variety of interventions including parent education, infant
stimulation, home visits and individualised developmental care.
Meta-analysis showed early improvement in cognitive and motor
performance that was not sustained at school age. Blauw-Hospers
2005 published a systematic review investigating the eBects of
early intervention on motor outcomes for all infants at risk for, or
diagnosed with, developmental motor disorders. Review authors
defined early intervention as "multidisciplinary services provided
to children from birth to five years of age to promote child
health and well-being, enhance emerging competencies, minimise
developmental delays, existing or emerging disabilities, prevent
functional deterioration, and promote adaptive parenting and
overall family functioning". They reported that NIDCAP, an inpatient
programme comprising interventions that focus on specific motor
training such as treadmill training, and general development
programmes that aim to increase the child's exploration have a
positive eBect on motor outcomes for high-risk infants. The Blauw-
Hospers 2005 systematic review was broader than the current
review in that it included all early intervention programmes that
began from birth to 18 months for all infants at risk for, or
diagnosed with, developmental motor disorders. Review authors
did not include preterm infants at 'low risk' of developmental
motor disorders; therefore, many of the studies included in the
current review were not included by Blauw-Hospers 2005. Inclusion
criteria for early developmental interventions programmes applied
in the current review were very specific in an attempt to limit
variability among intervention programmes. As Blauw-Hospers
2005 reported, the term 'early intervention' can be understood
in one of two ways: intervention that occurs early in life, or
intervention that occurs early in expression of the condition. We
have included only intervention programmes that began early in
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life - within the first 12 months, when the brain is highly plastic
(Hadders-Algra 2001). These intervention programmes are more
likely to be targeted at prevention because longer-term problems
may not be apparent and specific diagnoses are less likely.

The current review has a number of limitations. Interventions
received by 'treatment groups' in this review varied in theoretical
content, environmental context, intensity and duration of follow-
up. This contributed to significant levels of heterogeneity when
cognitive outcomes were pooled and, therefore, limits the
conclusions that can be drawn from these results. Subgroup
analysis was useful for investigating areas of variation between
trials.

In our first review, most of the included studies recruited infants
in the 1980s, when the mean gestational age (GA) at entry was
older than in studies conducted in the 1990s. Advances in perinatal
care meant that pooling results across eras may have resulted
in comparisons of diBerent groups of infants with respect to
outcomes. With the addition of nine studies in the second and
third updates of this review, eBects on cognitive development
have decreased, although they are still significant, and eBects
on motor development have increased. However, this may reflect
diBerences in the types of early intervention programmes provided,
for example, the fact that two studies included physiotherapy,
rather than diBering characteristics among participants. To account
for diBerences in GA and birth weight of infants across studies,
subgroup analysis was planned for both of these factors. Most
studies did not report outcomes according to GA or birth weight,
thus limiting subgroup analysis. I.H.D.P. 1990 reported that infants
who were born at between 2000 grams and 2500 grams had greater
response to intervention. Barrera 1986 and APIP 1998 found the
opposite response, with infants born at very low birth weight
(VLBW) having greater cognitive response at infancy. Sajaniemi
2001 included only extremely low birth weight (ELBW) infants and
reported significant eBects on cognitive development. No studies
reported diBerences in motor outcomes between intervention and
control groups related to GA or birth weight. The presence of
brain injury is important to consider when eBects of interventions
on preterm infants are assessed. Only two studies included
infants with periventricular leukomalacia (PVL) or intraventricular
haemorrhage (IVH), and these studies reported no diBerences in
cognitive and motor outcomes between intervention and control
groups (Nelson 2001; Ohgi 2004). The standard follow-up group in
both of these studies received physiotherapy as required, which
may have aBected the motor outcomes of these infants. APIP 1998
reported that infants with abnormal cranial ultrasound findings
had a positive cognitive response to intervention, but infants who
received intervention or standard follow-up with normal cranial
ultrasound showed no diBerences in outcomes. The other studies
did not report whether they excluded infants with abnormal
imaging, PVL or IVH; therefore, they could not be included in the
subgroup analysis.

Other variables such as socioeconomic status (SES) are also
important to consider when diBerent studies are compared.
Rice 1979 and Field 1980 included only infants who were
born to mothers of low SES. APIP 1998 and Nurcombe 1984
reported significant diBerences in SES between groups despite
randomisation. The control group in the study by APIP 1998
included a higher percentage of mothers who were educated
beyond 16 years of age, were in non-manual occupations and

had use of a car compared with the intervention groups. All three
of these variables were independently associated with GriBiths
quotients and may explain some of the variance in outcomes. Using
a regression model to account for SES diBerences between groups,
study authors reported improvement in IQ scores for both Portage
and Parent Advisor groups compared with the standard follow-
up group. Nurcombe 1984 reported that results were adjusted
to account for diBerences in SES between groups. Koldewijn
2009 reported both unadjusted and adjusted results for several
variables, including SES. When results were adjusted, a significant
eBect on motor development was noted at infancy, but not when
results were unadjusted. Teti 2009 targeted infants of African
American mothers because of associated high rates of premature
birth and noted that at least half of families were living below
the poverty threshold. When adjusted for poverty status, results
revealed a greater intervention eBect on cognitive outcome (Mental
Development Index (MDI)) for infants of mothers living above the
poverty threshold. Field 1980 and Rice 1979 included only families
of low SES, which limits generalisability of these results to the
general population.

Two types of subgroup analyses were performed in relation to
types of intervention programmes provided. The first subgroup
analysis compared interventions that were begun while the infant
was still in hospital versus those that were begun post hospital
discharge. Both types of programmes had a significant eBect
on cognitive outcomes at infancy and preschool age. At school
age, the only study that demonstrated a diBerence in favour
of the intervention group began with participants belonging to
an inpatient group. Interventions that began when infants were
inpatients were more homogenous, as all focused on improving
the parent-infant relationship and on enhancing parents' abilities
to read and respond appropriately to infants' behavioural cues.
Significant heterogeneity between interventions that occurred
post hospital discharge can be explained by the variety of
intervention programmes provided. Interventions that began post
hospital discharge had a greater impact on motor outcomes
in infants; however, this eBect was not significant. The second
subgroup analysis was related to the focus of the intervention
programme as parent-infant relationship, infant development or
both. Interventions with a component that focused on the parent-
infant relationship had a greater impact on cognitive outcomes at
infancy and preschool age when compared with interventions that
focused on infant development or parent support alone.

This review has compared early developmental interventions
versus standard follow-up; however, details of standard follow-
up were not always reported. Many of the studies that reported
details of follow-up indicated that infants and families still had
access to developmental services such as physiotherapy and social
services. Although evidence for some of these services is limited
(Wang 2006), it could be considered unethical to prevent access
to them. Services received by the standard follow-up group may
improve outcomes, making a treatment eBect more diBicult to
detect. For example, the standard follow-up group in four studies
(Goodman 1985; Resnick 1988; Nelson 2001; Ohgi 2004) received
physiotherapy in accordance with institutional policies, which may
have influenced motor outcomes of the standard follow-up group.
Contamination of control and intervention groups with additional
treatments or other therapies is also problematic, as families of
preterm infants may seek additional treatment for a child who is
perceived to be 'at risk' for developmental diBiculties. None of
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the included studies reported the 'dosage' of other interventions
received by the standard follow-up group, and none performed
analyses in relation to services accessed by the follow-up group.

The extent of intervention received by infants and families in
treatment groups varied greatly between studies (from four
to 336 sessions) and within studies. The relationship between
intervention dosage and compliance with the intervention is
important. Compliance may be estimated by attendance at
designated visits or by therapists' recordings of impressions
of compliance. I.H.D.P. 1990 reported that higher levels of
participation were related to better outcomes on the MDI and
higher IQ scores at 24 and 36 months. In the study by Cameron
2005, a better motor outcome was reported at four months for
families with good compliance. However, subjective measurement
of compliance by study investigators may be biased, and more
objective measurements would be optimal. Dusing 2015 used
parent recording and questionnaires to record dosage and to
monitor compliance, and decided a priori that infants who received
less than 70% of the prescribed intervention would be dropped
from the study. Study authors reported that one infant was
excluded from analysis on the basis of this premise. Although this
approach may provide a more objective analysis of the eBects
of an intervention, it may create bias by increasing attrition to
unacceptable levels.

A wide variety of measurement tools were used in these studies,
restricting the ability of review authors to pool data. Fewer
measurement tools were utilised to assess cognitive development
than were used to assess motor development; this made it possible
for review authors to pool cognitive data for meta-analysis at
diBerent ages. EBects of early intervention on motor development
could be subjected to meta-analysis at infancy only when the
Bayley (Edition I, II or III) or GriBiths Locomotor Subscale was used.
Bayley and GriBiths provide broad measures of motor development
and do not specifically evaluate minor motor problems, which
are common among preterm infants. These studies might have
no eBect on motor outcomes, or measures used may not have
been sensitive enough to allow detection of eBects of interventions
on motor problems. Other motor measurement tools that assess
movement quality and motor performance in greater detail, such
as the Alberta Infant Motor Scale (AIMS), the Test of Infant Motor
Performance (TIMP) and Movement ABC, were used by individual
studies; however, pooling these data for meta-analysis would not
have been appropriate. The diversity of motor assessment tools
and lack of data at older ages limit the ability of review authors
to compare results between studies. The meta-analysis of long-
term eBects of early developmental interventions on motor and
cognitive outcomes was limited not only by the small number of
studies, but by the low rates of follow-up reported.

The meta-analysis in this review sought to examine motor and
cognitive outcomes using standardised assessments. Since the
2000s, a shiT has occurred in how disability is measured. Instead
of measurement via a medical framework, disability is measured
on the basis of functional outcomes, activity limitations and
participation restrictions as part of a social and environmental
framework (Simeonsson 2003). The World Health Organization now
uses the International Classification of Functioning, Disability and
Health, rather than the old model of International Classification
of Impairments, Disabilities and Handicaps (WHO 2001). Early
intervention may not be able to change the physical outcomes

of a motor disorder such as cerebral palsy (CP); however, it
may change how aBected individuals function and participate in
society. Intervention may aBect motor outcomes in a functional
way. For example, the infant may be able to play outside on
uneven surfaces, whereas without intervention the child may be
restricted to indoor activities. Outcome measures such as the
Bayley Scales of Infant Development - Psychomotor Development
Index (BSID-PDI), Bayley-III and the GriBiths Locomotor Subscale
measure global motor development in a controlled environment.
The controlled environment in which these assessments occur
is oTen a quiet room set up to allow the infant or the child
to perform in the best way possible. The skill level achieved in
this setting may not be achievable in another setting, so it is
important that skills are assessed away from the testing situation
and in children's own specific environments. This review has
included only traditional outcome measures of motor and cognitive
outcomes; however, as functional measures become more widely
used, review authors must consider their inclusion. Furthermore,
early developmental interventions may aBect other areas of
development, seen in improvements in behaviour, or parents
themselves, seen in decreased levels of anxiety and depression;
this has been demonstrated by several studies (Kaaresen 2006;
Koldewijn 2009; Spittle 2009).

The methodological quality of included studies was variable,
and only eight randomised controlled trials reported adequate
concealment allocation and greater than 85% follow-up. Sensitivity
analysis was performed to assess eBects of study quality on
cognitive and motor outcomes. When only higher-quality studies
were included in the meta-analysis, an intervention eBect on
cognitive outcomes was evident at infancy and at preschool age.
However, no significant eBects on motor outcomes were noted.
Trials of developmental interventions have had some limitations. It
is not feasible to mask the person implementing the intervention
nor the recipient of the intervention (in this case, mother and baby)
unless a comparison group providing an alternative intervention
is used instead of a control group. Only one study provided a
comparison treatment instead of a non-treatment control (Melnyk
2001); however, this was not a randomised trial. When interventions
are delivered, whether they focus on infant development or on
the parent-infant relationship, the component of parental support
may aBect outcomes. APIP 1998 was the only study to control for
parent support by including three groups: one that received an
infant development programme, one that received parent support
only and a control group. Methodological quality assessments used
in this review did not take sample size into account. Sample size
is important the outcomes of individual programmes are assessed,
as some studies may not have had enough power to demonstrate
diBerences between groups. I.H.D.P. 1990 was by far the largest,
including 985 infants, followed by APIP 1998, with 308 infants.
Significant results reported by I.H.D.P. 1990 and a large sample
size influenced overall results of the meta-analysis. I.H.D.P. 1990
is very diBerent from other early developmental programmes in
terms of frequency and duration of interventions; this should be
considered when results of this review are interpreted. Spittle 2009
involved all of the authors of this systematic review, and although
we have adopted Cochrane review methods in conducting this
review, readers must consider that we may be biased.

This systematic review has not investigated which aspect of early
developmental interventions has a greater eBect on outcome -
optimal duration, timing, frequency or focus of the intervention.
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Further research is needed to identify components of intervention
that are most eBective on the basis of cost and benefit. I.H.D.P.
1990 was estimated to cost USD15,146 per year per child.
Investigators suggest that this value could be reduced to USD8806
if centres were located in the community, and if teacher-child
ratios were decreased. However, this remains a costly intervention
as compared with interventions provided by Nurcombe 1984,
which reported better long-term outcomes and was less costly to
implement, as only 11 sessions were provided over four months
versus an intensive programme provided over three years for
infants in the intervention group in I.H.D.P. 1990.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Meta-analysis demonstrated that early developmental
interventions post hospital discharge for preterm infants have
a significant impact on cognitive and motor development at
infancy and preschool age, and have a small eBect on motor
development at infancy. At school age, only five studies have
investigated the long-term eBects of intervention on cognitive
outcomes, and three have investigated these eBects on motor
outcomes, with none demonstrating substantial diBerences in
long-term outcomes. Interventions that focus on both the parent-
infant relationship and infant development have the greatest
impact on cognitive development over the short to medium
term. Heterogeneity between early developmental intervention
programmes with regards to content, focus and intensity limits the
conclusions that can be drawn in this review.

Implications for research

Additional high-quality randomised controlled trials are needed to
identify eBective components of successful early developmental
interventions for preterm infants. Greater selectivity of high-risk
populations may reveal those infants who may benefit the most
from an intervention. Targeting an intervention to address the
needs of the infant and family more specifically may reduce
costs and increase eBectiveness. Further research is required to
determine eBects of intervention programmes on long-term motor
outcomes, as only limited conclusions could be made from this
review. Long-term follow-up high-quality randomised controlled
trials of interventions focusing on both motor and cognitive
outcomes for preterm infants are needed. Measurement tools must
be sensitive enough to detect changes in motor performance
and to identify minor neurological problems. This review has not
investigated eBects on behaviour, parental outcomes (such as
depression and anxiety), function, activity levels or participation,
all of which may be influenced by early developmental intervention
programmes.
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Methods Multi-centre randomised controlled trial comparing 2 interventions vs standard follow-up. All eligible
infants born over a 2.5-year period were randomly assigned to 1 of the 3 groups at 7 to 10 days after
birth (Portage, Parent Advisor, Follow-up). The Portage programme, a home visiting educational ser-
vice for children with additional support needs and their families, offers practical help and ideas to en-
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courage a child's interests and make learning fun for the entire family. A second intervention group was
used to control for the parent support given with the Portage group. The parent support group received
supportive counselling for parents but no advice on infant development

Participants 309 infants
Inclusion criteria: GA < 33 weeks

Exclusion criteria: English was not the first language, patient did not live within the study area
Characteristics: mean GAs for the 2 treatment groups (Portage and Parent Advisor) and the standard
follow-up group: 31, 30 and 31 weeks, respectively

Interventions 2 intervention programmes used - 'Portage' and 'Parent Advisor' - to control for the support aspect of
Portage
Portage group (N = 111): infant development and parent support
Parent advisor group (N = 99): parent support
For data analysis, Portage and Parent Advisor groups were included together as the intervention group
Standard follow-up group (N = 99): Details of standard follow-up for the control group were not report-
ed

Outcomes Cognitive

• Infant age: Griffiths GCI (24 months)

• Preschool age: none

• School age: British Abilities Scales Edition II (5 years)

Motor

• Infant age: incidence of cerebral palsy

• Preschool age: none

• School age: Movement ABC (5 years)

Notes Control group had a higher percentage of mothers who were educated beyond 16 years of age, were in
non-manual occupations and had the use of a car compared with both intervention groups

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation arranged in blocks of 6 with random number table for each
stratum

Allocation concealment
(selection bias)

Low risk Opaque envelopes

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Consent to participate in the study was obtained post randomisation to evalu-
ate acceptability and impact of interventions in population terms. To account
for potential bias, families of infants who did not consent to the intervention
were invited to participate in outcome assessments, and outcome data at 2
years (but not at 5 years) and results are reported on an intention-to-treat ba-
sis

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Performance bias due to knowledge of allocated interventions by personnel
delivering interventions during the study. Unclear whether participants were
aware of group allocation, and whether personnel or participants were biased
towards 1 intervention as superior to the other intervention

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk All assessments performed by assessors masked to group allocation

APIP 1998  (Continued)
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Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Low risk at 24 months (94%) but high risk at 5 years (66%) for cognitive out-
comes

Selective reporting (re-
porting bias)

Low risk  

APIP 1998  (Continued)

 
 

Methods Multi-centre quasi-randomised controlled trial of an intervention package that focused on infant de-
velopment vs standard follow-up. The programme aimed to enhance motor, cognitive and speech de-
velopment, and to improve social behaviours by assessing development of the infant, then instructing
parents on how to carry out a home programme until the next examination. Home programme includ-
ed exercise and suggestion of toys, books and pictorials appropriate to the child's age and was deliv-
ered by a paediatrician

Participants 103 infants
Inclusion criteria: GA 28 to 37 weeks

Exclusion criteria: not reported
Characteristics: mean GA for intervention and standard follow-up groups: 33.9 (SD 1.8) weeks and 34.2
(SD 2.1) weeks, respectively

Interventions Intervention group (N = 52): infant development
Standard follow-up group (N = 51): details not described

Outcomes Cognitive

• Infant age: BSID-I MDI (18 and 24 months)

Motor

• Infant age: BSID-I PDI (18 and 24 months)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Randomly assigned according to order of admission to hospital - odd numbers
to intervention and even numbers to conventional care

Allocation concealment
(selection bias)

High risk Personnel may have been aware of group allocation as a result of the randomi-
sation procedure

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Neither personnel nor participants were blinded

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Assessors were blinded to group allocation

Incomplete outcome data
(attrition bias) 

Unclear risk Not stated whether any infants were withdrawn from the study; 100% fol-
low-up apparent

Bao 1999 
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All outcomes

Selective reporting (re-
porting bias)

High risk Not clear whether participants were withdrawn from the study; few details of
inclusion criteria and few population characteristics reported

Bao 1999  (Continued)

 
 

Methods Multi-centre randomised controlled trial comparing 2 types of intervention programmes vs standard
follow-up. Parent-infant intervention aimed to improve the quality of the interaction between parent
and child by enhancing parents' observational skills and teaching them to be mutually responsive to
their infant. Developmental programme aimed to improve infants' cognition, communication, gross
and fine motor development, socioemotional skills and self help skills. Parents worked with therapists
to plan and implement developmental activities

Participants 80 infants
Inclusion criteria: BW < 2000 grams or GA ≤ 37 weeks and discharged home from hospital with good
prognosis for survival

Exclusion criteria: life-threatening illnesses, did not live within the study area
Characteristics: mean GA for all groups: 33 weeks

Interventions 2 intervention programmes were compared with standard follow-up
Parent-infant intervention (N = 22*): parent-infant relationship
Developmental programme (N = 16*): infant development
For data analysis, the 2 parent-infant and developmental groups were included together as the inter-
vention group
Standard follow-up (N = 21*): home visits for assessment purposes only. During these visits, the exam-
iner answered questions from parents related to their child's development, reading material or com-
munity resources

Outcomes Cognitive

• Infant age: BSID-I MDI (4, 8, 12 and 16 months)

• Preschool age: McCarthy Scales of Children's Abilities - general cognitive index (4.5 to 5 years)

Motor

• Infant age: BSID-I PDI (4, 8, 12 and 16 months)

Notes *21 infants did not complete the study. The number of infants in each group listed includes infants who
completed the 1-year programme, as the number of infants randomly assigned to each group at the
beginning of the study was not stated. It is reported that no differences between groups in reasons for
withdrawal from the study were noted

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Infants were block randomly assigned according to sex, BW, SES and antena-
tal/postnatal complications

Allocation concealment
(selection bias)

Unclear risk Unclear what measures were taken to ensure concealment of allocation

Blinding of participants
and personnel (perfor-
mance bias) 

Low risk 2 intervention groups were included; therefore, participants may have been
blinded to group allocation. However, it is not clear whether personnel or par-
ticipants would have had a bias towards the different intervention groups

Barrera 1986 
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All outcomes

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Assessors blinded to group allocation

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Completeness of follow-up: high risk at 4, 8, 12 and 16 months (73%) and at 5
years (56%)

Selective reporting (re-
porting bias)

High risk Number of infants in each group reported only for infants who completed the
programme

Barrera 1986  (Continued)

 
 

Methods Single-centre randomised controlled trial to investigate the effects of a physiotherapy early interven-
tion programme vs standard follow-up

Participants 72 infants
Inclusion criteria: BW < 1500 grams and GA < 32 weeks

Exclusion criteria: requirement for oxygen at 4 months' corrected age, severe hydrocephalus requiring
a shunt, demonstrated signs of drug withdrawal, history of social problems
Characteristics: mean GAs for treatment and standard follow-up groups: 28.7 (SD 2.4) and 29.6 (SD 2.0)
weeks, respectively

Interventions Intervention group (N = 34): infant development
Standard follow-up group (N = 38): no physiotherapy intervention nor other placebo intervention given

Outcomes Cognitive

• None

Motor

• Infant age: Alberta Infant Motor Scale (4 months) and incidence of cerebral palsy (18 months)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Toss of a coin

Allocation concealment
(selection bias)

Low risk Toss of a coin

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Performance bias due to knowledge of allocated interventions by participants
and personnel during the study

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Assessors blinded to group allocation

Cameron 2005 
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Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Completeness of follow-up: 4 months (83%)

Cameron 2005  (Continued)

 
 

Methods Single-centre randomised controlled trial to determine the feasibility of completing a clinical trial of
Supporting Play Exploration and Early Development Intervention (SPEEDI) for preterm infants. This
early and intense intervention is blended with family support to assist in the transition from hospital
to home. Intervention has 2 phases: phase 1 in the NICU from 35 weeks' GA to term age; phase 2 in the
community from discharge until 3 months of age. Purpose of phase 1 was to provide opportunities for
the infant to experience variable movements and social interactions. Phase 2 aimed to assist parents
in establishing a routine for developmentally appropriate play after discharge and to teach them to im-
plement these interventions in the home

Participants 10 infants

Inclusion criteria: GA < 34 weeks, medically stable, oB ventilator support, thermoregulation by 35
weeks' GA, living within 30 minutes of the hospital. For multiple births, 1 infant was randomly selected
to participate

Exclusion criteria: genetic syndrome, musculoskeletal deformity

Characteristics: mean GA (weeks) and BW (grams) for SPEEDI group: 31 (95% CI 28 to 33) and 1375 (95%
CI 920 to 1835); usual care group: 27 (95% CI 25 to 30) and 785 (95% CI 690 to 1600)

Interventions Intervention group

• Phase 1 provided infants with daily movement experiences and was performed by the therapist. Each
session lasted 20 minutes, and frequency was 5 times a week. Scheduled meetings with parents pro-
vided education and demonstrated intervention. Each family received minimum of 10 study visits with
the therapist, including 2 parent education sessions

• Phase 2 involved the therapist teaching the parent how to identify the infant's responses and behav-
iours while implementing various motor and social activities at home

Usual care group: This group received standard care in the NICU and in the community. This is not de-
scribed further. Parents reported on other EI services received during the period of the project

Outcomes Cognitive

• Infant age: Bayley-III (6 months)

Motor

• Infant age: Bayley-III (6 months), Test of Infant Motor Performance (0, 3 and 4 months CA)

Notes Numbers are small but 6-month data are used in meta-analysis

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Infants randomly assigned to intervention or control, but method of randomi-
sation not described

Allocation concealment
(selection bias)

Unclear risk Unclear what measures were taken to ensure concealment of allocation

Dusing 2015 
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Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Some infants also received other EI during the programme

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Performance bias due to knowledge of allocated interventions by participants
and personnel during the study

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Assessor and physical therapist blinded to group assignment

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Completeness of follow-up: 4 months (70%), 6 months (70%)

Selective reporting (re-
porting bias)

Low risk Study authors report on numbers of infants not available for assessment at
various time points

Dusing 2015  (Continued)

 
 

Methods Randomised controlled study to assess effects of combined risks of being born preterm to a teenage
mother and to evaluate effects of an intervention programme. Aim of the intervention was to educate
the mother regarding developmental milestones and child-rearing practices, to teach the mother age-
appropriate stimulation to facilitate cognitive and social interaction and communication skills and to
facilitate mother-infant relationships

Participants 60 infants
Inclusion criteria: BW < 2500 grams and GA < 37 weeks. All infants were born to African American
teenage mothers with low sociodemographic status

Exclusion criteria: serious neonatal complications that would require long periods of intensive care and
early separation
Characteristics: mean GAs of intervention and standard follow-up groups: 35.5 and 35.3 weeks, respec-
tively

Interventions Intervention group (N = 30): infant development and parent-infant relationship
Standard follow-up (N = 30): no details on standard follow-up given

Outcomes Cognitive

• Infant age: BSID-I MDI (8 months)

Motor

• Infant age: BSID-I PDI (8 months)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Unclear (reported that mothers volunteered for intervention, then were ran-
domly assigned to control or intervention)

Field 1980 
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Allocation concealment
(selection bias)

Unclear risk Unclear

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Performance bias due to knowledge of allocated interventions by participants
and personnel during the study

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Assessors blinded to group allocation

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Completeness of follow-up: 8 months (85.5%)

Field 1980  (Continued)

 
 

Methods Pilot randomised controlled trial of an early post-discharge developmental intervention on neurode-
velopmental outcomes. Intervention group was seen by a psychologist and a psychometrician, twice
a month. Psychologist's intervention was related to supporting mental health issues associated with
preterm birth; psychometrician's intervention involved the infant and mother-child interaction

Participants 38 infants
Inclusion criteria: BW < 1250 grams, singleton, infant fed formula

Exclusion criteria: congenital heart disease, chromosomal abnormality, brain abnormality or combina-
tion seen on MRI; death during inpatient stay
Characteristics: mean GAs of intervention and standard follow-up groups: 28.3 (SD 2.8) and 27.5 (SD
1.8) weeks, respectively

Interventions Intervention group (N = 18): infant development and parent-infant relationship
Standard follow-up (N = 18): no intervention. Standard follow-up included periodic paediatric visits at
40 weeks and 3, 6, 12, 24 and 36 months of age

Outcomes Griffiths Mental Developmental Scale (DS) and related subscales at 12, 24 and 36 months

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Unclear: infants randomly assigned into 2 groups matched for GA; no other in-
formation given

Allocation concealment
(selection bias)

Unclear risk Unclear as randomisation methods not stated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Performance bias due to knowledge of allocated interventions by participants
and personnel during the study

Blinding of outcome as-
sessment (detection bias) 

Low risk Assessors blinded to group allocation

Gianni 2006 
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All outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Completeness of follow-up: 100% at 36 months, no information for 12 and 24
months

Selective reporting (re-
porting bias)

High risk Unclear how many infants were assessed for eligibility vs consented to the
study and whether any withdrawals occurred

Gianni 2006  (Continued)

 
 

Methods Quasi-randomised controlled trial to investigate effects of early neurodevelopmental therapy vs stan-
dard follow-up. Intervention was delivered by a physiotherapist, and parents were shown exercises for
use at home, where parents were expected to carry out the programme on a daily basis

Participants 107 infants*
Inclusion criteria: BW < 1700 grams or GA < 34 weeks

Exclusion criteria: Infants considered neurologically impaired were excluded from the study, as all were
given intervention
Characteristics: mean GAs of intervention and standard follow-up groups: 30.9 (SD 1.9) and 31 (SD 1.8)
weeks, respectively

Interventions Intervention group (N = 40): infant development
Standard follow-up group (N = 40): Infants in both groups (intervention and standard follow-up) at-
tended a follow-up clinic at 6 weeks and at 3, 6, 9 and 12 months' corrected age. This clinic was staBed
by a neonatologist, physiotherapists, a speech and hearing therapist, ophthalmologists, public health
nurses and a social worker

It is not clear how much 'intervention' was provided to infants in the control group during these visits

Outcomes Cognitive

• Infant age: Griffiths Mental Development Scale (12 months)

• School age: Griffiths Mental Development Scale 2 (6 years)

Motor

• Infant age: Griffiths Developmental Quotient (locomotor subscale) (12 months)

• School age: Griffiths Development Quotient (locomotor subscale), neurological examination to assess
incidence of cerebral palsy and clumsiness/co-ordination problems (6 years)

Notes *Prior to commencing study, study authors stated that intention was to study 40 infants in each group.
To allow for attrition, 107 infants were enrolled into the study at 3 months However, the formal study
ceased when 80 infants were followed up to 3 months

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Infants assessed as 'normal' or 'at-risk' on the basis of a neurodevelopmental
score and then alternatively assigned to intervention or control groups

Allocation concealment
(selection bias)

High risk Unclear whether study personnel would be aware of group allocation giv-
en that children were then alternatively assigned to intervention or control
groups

Goodman 1985 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Performance bias due to knowledge of allocated interventions by participants
and personnel during the study

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Assessors blinded to group allocation

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Before beginning the study, study authors stated that their intention was to
study 40 infants in the intervention and follow-up groups. However, they re-
cruited 107 children to allow for withdrawal of infants from the study. They
ceased follow-up when 80 children were assessed and did not report data for
remaining 27 children

Goodman 1985  (Continued)

 
 

Methods Large multi-centre randomised trial that investigated the effects of early intervention vs standard fol-
low-up. To minimise the cost of the study, one-third of participants were randomly assigned to inter-
vention (N = 377) and two-thirds were randomly assigned to standard follow-up (N = 608). Interven-
tion group had home visits, attended a child development centre and attended parent group meetings.
Home visits were made weekly for the first year and biweekly for the second and third years. Home vis-
its emphasised cognitive, linguistic and social development via a programme of games for the parent
to use with the child, and aimed to help parents manage self identified problems. Children in the inter-
vention group attended child development centres 5 days per week, from 12 to 36 months' corrected
age

Participants 985 infants
Inclusion criteria: BW ≤ 2500 grams or GA < 37 weeks

Exclusion criteria: congenital abnormalities, genetic disorders, still hospitalised, too sick to participate
in the programme at term
Characteristics: mean GA for intervention and standard follow-up groups: 33 weeks

Interventions Intervention group (N = 377): infant development and parent-infant relationship
Standard follow-up group (N = 608): Both groups received medical, developmental and social assess-
ments, with referral to other services as indicated

Outcomes Cognitive

• Infant age: BSID-I MDI (12 and 24 months)

• Preschool age: Stanford-Binet Intelligence Scale (36 months)

• School age: WPPSI (5 years) and WISC-III (8 years)

• Adult: WASI and PPVT (18 years)

Motor

• Infant age: BSID-I PDI (12 and 24 months)

Notes Additional data (means and SDs for 12 and 24 months for MDI and PDI) were obtained from study au-
thors for meta-analysis

Risk of bias

Bias Authors' judgement Support for judgement

I.H.D.P. 1990 
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Random sequence genera-
tion (selection bias)

Low risk Computerised adaptive randomisation method to ensure 2:1 ratio of standard
follow-up to intervention; stratified by study site and BW

Allocation concealment
(selection bias)

Low risk Adequate

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Performance bias due to knowledge of allocated interventions by participants
and personnel during the study

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Assessors blinded to group allocation

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Completeness of follow-up: low risk at 12 months = 90%, 24 months = 89%, 36
months = 93%, 5 years = 82% and 8 years = 89%; high risk at 18 years = 65%

Selective reporting (re-
porting bias)

Low risk  

I.H.D.P. 1990  (Continued)

 
 

Methods Cluster-randomised controlled trial with a cross-over design including 6 neonatal units across the UK
with intervention commenced from the first weeks after birth. Intervention programme consisted of
weekly 1-hour sessions, beginning in hospital, up to a maximum of 6 sessions post discharge. Interven-
tion programme included strategies to enhance parent-infant interaction, to facilitate attachment, to
sensitise parents to their baby's cues and to provide education about developmental care

Participants 233 infants from 6 neonatal units
Inclusion criteria: GA < 32 weeks

Exclusion criteria: illness incompatible with life, residing outside the study catchment area
Characteristics: mean GAs for intervention and standard follow-up groups: 28.5 and 29.0 weeks, re-
spectively

Interventions Intervention group (N = 112) received the 'Parent Baby Interaction Program' aimed at parent-infant re-
lationship and infant development

Standard care group (N = 121) received standard care

Outcomes Cognitive

• Infant age: BSID-I MDI (24 months)

Motor

• Infant age: BSID-I PDI (24 months)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Johnson 2009 
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Random sequence genera-
tion (selection bias)

High risk Cluster randomisation with cross-over design

Allocation concealment
(selection bias)

High risk Research nurse and parents not blinded to group allocation before recruit-
ment because of cross-over study design

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Performance bias due to knowledge of allocated interventions by participants
and personnel during the study

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Assessors blinded to group allocation

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Completeness of follow-up: 84% follow-up (195/233 infants assessed at 24
months)

Johnson 2009  (Continued)

 
 

Methods Randomised controlled trial of a modified version of the Mother Infant Transaction Program originally
described by Nurcombe 1984 vs standard care that included a physiotherapist and doctor consultation
at discharge. Intervention included an initial briefing session, followed by daily 1-hour sessions with
both parents and their infants on 7 consecutive days, starting 1 week before discharge, and 4 home vis-
its at 3, 14, 30 and 90 days after discharge. Programme was implemented by a team of nurses and in-
cluded education on behavioural cues, parent-infant interaction and appropriate stimulation of the in-
fant

Participants 146 infants from 6 neonatal units
Inclusion criteria: BW < 2000 grams

Exclusion criteria: congenital abnormalities, non-Norwegian speakers, triplets
Characteristics: mean GAs for intervention and standard follow-up groups: 30.3 (SD 3.) and 30.1 (SD
3.5) weeks, respectively

Interventions Intervention group (N = 72): infant development and parent-infant relationship
Standard follow-up (N = 74): included examination and offer of training in infant massage by physio-
therapist, clinical examination of hearing and vision and discharge consultation with doctor

Outcomes Cognitive

• Infant age: BSID-II MDI (24 months)

• Preschool age: BSID-II MDI (3 years)

• School age: WPPSI (5 years)

Motor

• Infant age: BSID-II PDI (24 months)

• Preschool age: BSID-II PDI (3 years)

• School age: McCarthy Scales of Children's Abilities - Parts 9 and 11 (5 years)

Notes  

Risk of bias

Kaaresen 2006 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random assignment arranged in blocks using computer-generated random
numbers and stratified for gestation (< 28 weeks and ≥ 28 weeks)

Allocation concealment
(selection bias)

Low risk Allocation performed using opaque envelopes

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Performance bias due to knowledge of allocated interventions by participants
and personnel during the study

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Assessors blinded to group allocation

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Completeness of follow-up: 93% follow-up at 2 years, 92% follow-up at 3 years,
90% follow-up at 5 years

Kaaresen 2006  (Continued)

 
 

Methods Multi-centre randomised controlled trial of effects of the 'Infant Behavioural Assessment and Interven-
tion Program' (IBAIP) vs standard follow-up. Intervention group received 1-hour sessions, with the first
session just before discharge, followed by 6 to 8 home visits up to 6 months' corrected age. Interven-
tion was part of a commercially available training package, which aims to enhance parents' ability to
read and respond to their infants' cues throughout everyday life

Participants 176 infants

Inclusion criteria: BW < 1500 grams or GA < 32 weeks, or both (across 7 cites in Amsterdam, the Nether-
lands)

Exclusion criteria: congenital abnormality, non-Dutch speakers, mothers with history of drug use or se-
vere physical or mental illness or participating in another post-discharge trial
Characteristics: mean GAs for intervention and standard follow-up groups: 29.6 (SD 2.2) and 30.0 (SD
2.2) weeks, respectively

Interventions Intervention group (N = 86): infant development and parent-infant relationship
Standard follow-up (N = 90): included regular outpatient visits with a paediatrician and neurobehav-
ioural and developmental assessment at term, 3 months and 6 months

Outcomes Cognitive

• Infant age: BSID-II MDI (6 and 24 months)

• School age: WPPSI-III Dutch version (5.5 years)

Motor

• Infant age: BSID-II PDI (6 months and 24 months)

• Preschool age: PEDI-NL and cerebral palsy (44 months), Beery-Buktenica Developmental Test of Visu-
al-Motor Integration - Motor Co-ordination subtest

• School age: MABC-2, Visual Motor Integration (5.5 years)

Koldewijn 2009 
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Notes *Data used in meta-analysis have bend adjusted for gestation, sex, ultrasound, oxygen > 28 days and
maternal education

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random assignment computer generated, stratified for GA (< 30 weeks and ≥
30 weeks) and recruitment site

Allocation concealment
(selection bias)

Low risk Adequate

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Children with congenital abnormalities, non-Dutch speakers and mothers with
history of drug use or severe physical or mental illness or participating in an-
other post-discharge trial were excluded

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Performance bias due to knowledge of allocated interventions by participants
and personnel during the study

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Assessors blinded to group allocation

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Completeness of follow-up: 44 months = 86% (low risk), 5 years = 77% (high
risk)

Koldewijn 2009  (Continued)

 
 

Methods Single-centre randomised controlled trial of the "Mother-Infant Transaction Program" vs standard care
for infants born at 30 to 36 weeks' GA. Intervention commenced 1 week before discharge and involved
7 sessions during this week. Infants were seen 4 times at home at 7, 14, 30 and 90 days after discharge
by a nurse trained in the programme

Participants 118 infants

Inclusion criteria: GA ≥ 30 to < 36 weeks, admitted to NICU at Oslo Unviersity Hospital. Mothers had
to speak, write and read in Norwegian and had to have no history of psychiatric disorders nor of drug
abuse

Exclusion criteria: congenital abnormality, hearing loss, chromosomal disorder with expected hospital-
isation > 8 days
Characteristics: mean GAs for intervention and standard follow-up groups: 33.6 (SD 1.3) and 33.1 (SD
1.4) weeks, respectively

Interventions Intervention group (N = 61): infant development and parent-infant relationship
Standard follow-up (N =57 ): not described

Outcomes Cognitive

• Infant age: Mullen Scales of Early Learning (36 months), Early Learning Composite Score

Motor

Kyno 2012 
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• Infant age: Mullen Scales of Early Learning (36 months), Gross Motor and Fine Motor subscales

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated random numbers used to allocate groups. Twins ran-
domly assigned to the same group

Allocation concealment
(selection bias)

Low risk Sealed envelopes

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Inclusion criteria: mothers of Norwegian speakers, without history of psychi-
atric illness or drug abuse

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not possible to blind intervention personnel and parents

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Researchers non-blinded. However, reliability between 10 test situations from
each group randomly selected to be filmed, then scored by a blinded tester
with low disagreement

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Completeness of follow-up: 52% at 36 months

Kyno 2012  (Continued)

 
 

Methods Randomised controlled trial to evaluate the effects of a physiotherapy motor developmental pro-
gramme in improving motor performance for preterm infants vs standard follow-up. Motor develop-
mental programme began at 40 weeks' postmenstrual age, with a further 3 visits at 1, 2 and 3 months'
corrected age. Physiotherapist instructed primary carer on how to perform 3 activities with the infant
during each session, which were to be carried out at home. Before the next visit, principal researcher
evaluated previous month's programme with the carer through an interview and demonstration of ac-
tivities by the carer

Participants 84 infants
Inclusion criteria: BW and GA < 37 weeks, considered to be 'at-risk' of adverse neurological sequelae,
assessed with TIMP at 40 weeks' post-conceptional age

Exclusion criteria: congenital abnormality, genetic disorder, surgery or serious illness including hydro-
cephalus and PVH (grade III) excluded before randomisation
Characteristics: mean GA for intervention and standard follow-up groups: 31.9 (SD 2.4) and 32.3 (SD
2.2) weeks, respectively

Interventions Intervention group (N = 43): infant development
Standard follow-up (N = 41): all families (intervention and standard follow-up) assessed (using the
TIMP) by a research assistant at 1, 2, 3 and 4 months and were able to discuss concerns with principal
researcher

Outcomes Cognitive

Lekskulchai 2001 
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• None

Motor

• Infant age: Test of Infant Motor Performance (TIMP) (1, 2, 3 and 4 months)

Notes Unable to use data in meta-analysis as outcome measure (TIMP) was not appropriate for pooling with
other outcome measures

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk Intervention or control slip taken blindly from a container

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Infants were classified as at risk for developmental delay by the Test of Infant
Motor Performance provided at the beginning of the study. Congenital abnor-
malities, genetic disorders, surgery or serious illness including hydrocephalus
and PVH (grade III) were excluded before random assignment

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Performance bias due to knowledge of allocated interventions by participants
and personnel during the study

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Assessors blinded to group allocation

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Completeness of follow-up: 1, 2, 3 and 4 months = 86%

Lekskulchai 2001  (Continued)

 
 

Methods Quasi-randomised pilot project comparing the 'creating opportunities for parent empowermen-
t' (COPE) programme vs placebo intervention. The COPE programme was a 4-phase programme that
consisted of audiotaped and written information and workbooks on infant behaviour and parental
roles. First 3 sessions occurred 2 to 4 days after admission to hospital, and last session occurred ap-
proximately 1 week after discharge. Comparison programme was delivered at the same 4 time points
and involved audiotaped and written information about hospital services, routine discharge informa-
tion and education about immunisations

Participants 55 infants
Inclusion criteria: BW < 2000 grams and GA < 34 weeks

Exclusion criteria: perinatal hypoxia or abnormal ultrasound with no congenital or chromosomal ab-
normalities nor metabolic disease
Characteristics: mean GAs for intervention and standard follow-up groups: 31.3 (SD 2.2) and 32.0 (SD
1.6) weeks, respectively

Interventions Intervention group (N = 26): parent-infant relationship
Standard follow-up group (N = 29): received placebo intervention that also consisted of audiotaped
and written information in relation to hospital services, routine discharge information and education
about immunisations

Melnyk 2001 
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Outcomes Cognitive

• Infant age: Bayley Scales of Infant Development-ICI MDI (3 and 6 months)

Motor

• None

Notes This was the only study that included a comparison group receiving a placebo intervention

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Quasi-randomisation with intervention provided in blocks according to the
date admitted to hospital

Allocation concealment
(selection bias)

High risk Infants randomly assigned according to date admitted to hospital

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Infants with perinatal hypoxia or abnormal ultrasound, congenital or chromo-
somal abnormalities or metabolic disease excluded

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Placebo intervention used; both participants and staB blinded to group alloca-
tion

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Assessors blinded to group allocation

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Completeness of follow-up: 3 and 6 months = 76%

Melnyk 2001  (Continued)

 
 

Methods Randomised controlled study to investigate effects of an infant stimulation programme vs standard fol-
low-up. Intervention group received a multi-sensory stimulation programme including auditory, tac-
tile, visual and vestibular stimuli in response to infant behavioural and physiological cues. Intervention
was provided by a research assistant at the hospital twice daily, 5 days per week until discharge. Moth-
ers were taught the intervention, which they continued to administer at home until infants reached 2
months' corrected age

Participants 37 infants
Inclusion criteria: BW < 1500 grams and GA 23 to 26 weeks (group 1), born between 23 and 32 weeks,
diagnosed with PVL or grade III IVH (group 2)

Exclusion criteria: not medically stable, required mechanical ventilation or was not feeding at com-
mencement of the study (intervention commenced while infants were in the NICU), intrauterine growth
restriction, chromosome disorders and NEC
Characteristics: mean GAs for intervention and control groups, group 1: 25.6 (SD 1.1) and 25.6 (SD 1.5)
weeks; group 2: 27.2 (SD 2.9) and 27.3 (SD 2.4) weeks, respectively

Interventions Intervention group (N = 21): infant development and parent-infant relationship

Nelson 2001 
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Standard follow-up (N = 16): All infants (intervention and standard follow-up groups) received develop-
mental care as inpatients, along with a physiotherapy programme post hospital discharge

Outcomes Cognitive

• Infant age: BSID-II MDI (12 months)

Motor

• Infant age: BSID-II PDI (12 months)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Unclear

Allocation concealment
(selection bias)

Unclear risk Unclear

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Children who were not medically stable, required mechanical ventilation or
were not feeding at the beginning of the study (intervention began while in-
fants were in the NICU) or with intrauterine growth restriction, chromosome
disorders and NEC were excluded

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Performance bias due to knowledge of allocated interventions by participants
and personnel during the study

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Assessors blinded to group allocation

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Completeness of follow-up: 12 months = 70%

Nelson 2001  (Continued)

 
 

Methods Randomised controlled trial of the 'the Mother-Infant Transaction Program' (MITP), also known as the
Vermont Intervention Program, vs standard follow-up. Intervention was designed to enhance moth-
er-infant interaction and infant development by teaching mothers to be more sensitive and responsive
to baby's physiological, behavioural and social cues. Intervention consisted of a total of 11 sessions
delivered by a trained neonatal intensive care nurse: 7 sessions were conducted in hospital before dis-
charge and 4 at home during the first 3 months following discharge; focused on infant's motor system,
state regulation, social interaction, daily care, preparations for home, mutual enjoyment through play
and understanding of temperamental patterns

Participants 78 infants
Inclusion criteria: BW < 2250 grams and GA < 37 weeks

Exclusion criteria: congenital abnormality, severe neurological defect, multiple birth, single mother

Nurcombe 1984 
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Characteristics: mean GAs for treatment and standard follow-up groups: 32.3 (SD 2.4) and 31.9 (SD 2.4)
weeks, respectively. Significant difference in SES of intervention and standard follow-up groups de-
spite randomisation

Interventions Intervention group (N = 38): infant development and parent-infant relationship
Standard follow-up (N = 40): no details reported

Outcomes Cognitive

• Infant age: BSID-I MDI (6, 12 and 24 months)

• Preschool age: McCarthy Scales (3 and 4 years)

• School age: Kaufman Assessment Battery for Children (7 and 9 years)

Motor

• Infant age: BSID-I PDI (6, 12 and 24 months)

Notes Reported data have been adjusted to control for SES of families

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Toss of a coin

Allocation concealment
(selection bias)

Low risk Toss of a coin

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Children with congenital abnormalities, severe neurological defects, multiple
births and single mothers were excluded

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Performance bias due to knowledge of allocated interventions by participants
and personnel during the study

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Assessors blinded to group allocation

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Completeness of follow-up: low risk at 12 months = 95%; however, longer-term
follow-up not adequate at 24, 36 and 48 months (68%) and at 7 and 9 years
(71%)

Nurcombe 1984  (Continued)

 
 

Methods Randomised controlled trial to determine effects of an early intervention programme on preterm in-
fants with high risk of cerebral palsy vs standard follow-up. Intervention group received a behaviour-
al-based intervention combined with developmental support designed to enhance infant development
and parent-infant relationship. Intervention began in the NICU and lasted until 6 months' corrected age

Participants 24 infants
Inclusion criteria: BW < 2500 grams and at high risk for neurological problems due to PVL, IVH (as
shown by ultrasound) or both
Exclusion criteria: multiple births, born in another town and returned there

Ohgi 2004 
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Characteristics: mean GAs for treatment and follow-up groups: 30.3 (SD 3.3) and 30.3 (SD 2.7) weeks,
respectively. No significant differences between groups for infant and maternal factors, social factors,
distribution of diagnoses and severity of injury

Interventions Intervention group (N = 12): infant development and parent-infant relationship
Standard follow-up (N = 12): All infants in control and intervention groups attended follow-up clinics
and were referred to developmental services if they presented with signs of neurological dysfunction or
developmental delay

Outcomes Cognitive

• Infant age: BSID-II MDI (6 months)

Motor

• Infant age: BSID-II PDI (6 months)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomly assigned using method of minimisation

Allocation concealment
(selection bias)

Low risk Adequate

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Included only children at high risk of cerebral palsy

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Performance bias due to knowledge of allocated interventions by participants
and personnel during the study

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Assessors blinded to group allocation

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Completeness of follow-up: 12 months = 96%

Ohgi 2004  (Continued)

 
 

Methods Blinding to intervention: no
Blinding to outcome assessments: yes
Concealment of allocation: inadequate

Participants 41 infants
Inclusion criteria: BW < 1800 grams, GA < 37 weeks
Exclusion criteria: not specified
Characteristics: mean GAs for intervention and control groups: 31.7 (SD 2.9) and 31.0 (SD 2.0) weeks,
respectively

Resnick 1988 
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Interventions Intervention group (N = 21): infant development and parent-infant relationship
Standard follow-up group (N = 20): given access to a full range of social services, physiotherapy and oc-
cupational therapy

Outcomes Cognitive

• Infant age: BSID-I MDI (6 and 12 months)

Motor

• Infant age: BSID-I PDI (6 and 12 months)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Infants randomly assigned according to the last digit of hospital number

Allocation concealment
(selection bias)

High risk infants randomly assigned according to the last digit of hospital number

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Exclusion criteria not specified

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Performance bias due to knowledge of allocated interventions by participants
and personnel during the study

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Assessors blinded to group allocation

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Completeness of follow-up: unclear, as it is not stated whether any partici-
pants withdrew from the study before the 12-month assessment

Resnick 1988  (Continued)

 
 

Methods Randomised controlled trial of infant stimulation for preterm infants vs standard follow-up. Interven-
tion group received a tactile-kinaesthetic stimulation programme administered by their mothers that
aimed to enhance parent-infant relationship and to give infants appropriate levels of stimulation

Participants 30 infants
Inclusion criteria: born at GA < 37 weeks between 1974 and 1975; born to mothers of low SES
Exclusion criteria: not specified
Characteristics: mean GAs for intervention and control groups: not stated but reported to be similar
between control and intervention groups

Interventions Intervention group (N = 15): infant development

Rice 1979 
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Standard follow-up (N = 15): Mothers were given standard discharge information related to caring for
their infant. It is reported that mothers were visited regularly by the experimenter and by other public
health nurses, who provided social reinforcement for appropriate mothering behaviour

Outcomes Cognitive

• Infant age: BSID-I MDI (4 months)

Motor

• Infant age: BSID-I PDI (4 months)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No information given on generation of a randomised sequence

Allocation concealment
(selection bias)

Unclear risk No information given on how allocation was concealed

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Included only children born to mothers of low SES

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Performance bias due to knowledge of allocated interventions by participants
and personnel during the study

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Assessors masked to group allocation

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Not stated whether any infants withdrew from the study

Rice 1979  (Continued)

 
 

Methods Randomised controlled trial to assess effects of early occupational therapy. Intervention group re-
ceived a 1-hour weekly home-based intervention from 6 to 12 months aimed at supporting parent-in-
fant interactions and enhancing motor control

Participants 126 infants

Inclusion criteria: BW < 1000 grams, born between January 1991 and December 1994 and admitted to
Helsinki University Central Hospital

Exclusion criteria: cerebral palsy, mental retardation

Characteristics: mean GAs for intervention and control group: 27.1 (SD 0.3) and 26.4 (SD 0.3) weeks, re-
spectively

Interventions Intervention group (N = 63): infant development

Sajaniemi 2001 
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Standard follow-up (N = 63): not described; however, children in both groups had access to extra occu-
pational therapy and physiotherapy when required

Outcomes Cognitive

• Infant age: BSID-I MDI (24 months)

• Preschool age: WPPSI (4 years)

Motor

• Infant age: BSID-I PDI (24 months)

Notes Infants were excluded at 2 and 4 years for having cerebral palsy or mental retardation, changing the
number of eligible infants at each time point. Follow-up rates reported in the table are based upon the
126 infants originally allocated

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Every second patient was randomly allocated to the control group on a case-
control basis

Allocation concealment
(selection bias)

Unclear risk Unclear whether participants or personnel were unaware of random assign-
ment during the study

Blinding (performance
bias and detection bias) 
All outcomes

High risk Children later diagnosed with cerebral palsy or mental retardation excluded
from the analysis

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Performance bias due to knowledge of allocated interventions by participants
and personnel during the study

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Assessors blinded to group allocation

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Completeness of follow-up: 2 years = 79%; 4 years = 76%

Sajaniemi 2001  (Continued)

 
 

Methods Single-centre randomised controlled trial of a preventive care programme vs standard follow-up. In-
tervention group received 9 visits post hospital discharge from a team of a physiotherapist and a psy-
chologist at home, with each session lasting 1.5 to 2 hours from 1 week post hospital discharge to 11
months' corrected age. Preventive care programme aimed to improve infant development and to sup-
port parents' mental health

Participants 120 infants
Inclusion criteria: born at GA < 30 weeks
Exclusion criteria: non-English speaking, living > 100 km from the hospital, with or without congenital
abnormalities
Characteristics: mean GAs for intervention and control groups: 27.3 (SD 1.6) and 27.4 (SD 1.4) weeks,
respectively

Spittle 2009 
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Interventions Intervention group (N = 61): infant development and parent-infant relationship
Standard follow-up (N = 59): not systematic; however, each family had access to maternal child health
nurses and could access early intervention if referred by paediatrician or healthcare team

Outcomes Cognitive

• Infant age: Bayley Scales of Infant and Toddler Development Scale-III: Cognitive (24 months)

• Preschool age: Differential Ability Scale (DAS-II) (4 years)

Motor

• Infant age: Bayley Scales of Infant and Toddler Development Scale-III: Cognitive (24 months)

• Preschool age: Movement Assessment Battery for Children 2nd Edition (MABC-2) (4 years)

Notes *This study includes authors of this Cochrane review

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomisation

Allocation concealment
(selection bias)

Low risk Allocation concealment, randomisation via computer-generated programme
and assigned with opaque envelopes

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Children from non-English speaking families and those living > 100 km from
the hospital with or without congenital abnormalities excluded

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Performance bias due to knowledge of allocated interventions by participants
and personnel during the study

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Assessors blinded to group allocation

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Completeness of follow-up: 2 years = 96%, 4 years = 89%

Selective reporting (re-
porting bias)

Low risk  

Other bias Unclear risk All authors of this Cochrane review were involved in this randomised con-
trolled trial

Spittle 2009  (Continued)

 
 

Methods Randomised controlled trial of an 8 sessions over 20 weeks intervention programme targeted to very
low birth weight children of African American women who were recruited from the NICUs of 4 centres

Intervention consisted of 2 psychoeducational components and a parent-administered infant tac-
tile stimulation component that commenced before discharge from hospital and continued until 4
months' corrected age. Intervention targeted mothers and infants and involved educating mothers

Teti 2009 
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about infant behaviour and individual infant abilities to enhance attachment and facilitate social and
motor behaviours

Participants 173 infants

Inclusion criteria: low birth weight infants of African American women
Exclusion criteria: mothers with positive toxicology screen or younger than 18 years of age. Infants
were excluded if they had a chromosomal abnormality
Characteristics: mean GAs for intervention and control groups: 30.6 (SD 3.2) and 29.9 (SD 3.6) weeks,
respectively

Interventions Intervention group (N = 99): parent education and parent infant attachment strategies
Standard follow-up (N = 95): not described

Outcomes Cognitive

• Infant age: BSID-II MDI: 4 months

Motor

• Infant age: BSID-II PDI: 4 months

Notes MDI data used for meta-analysis included VLBW and ELBW groups only, as LBW group included 2 term-
age children. PDI not reported separately for preterm infants

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Urn randomisation method

Allocation concealment
(selection bias)

Unclear risk No information given on how allocation was concealed

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Population of infants selected on the basis of having African American mothers

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Performance bias due to knowledge of allocated interventions by participants
and personnel during the study

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Unclear whether assessors were blinded to group allocation

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Completeness of follow-up: 4 months = 78%

Selective reporting (re-
porting bias)

Low risk Study authors report using an intention-to-treat approach for the investigation
and analyses

Teti 2009  (Continued)
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Methods Randomised controlled trial with 3 arms, comparing a clinic-based intervention programme (CBIP), a
home-based intervention programme (HBIP) and a usual care program from shortly after birth until 12
months' corrected age. Clinic- and home-based interventions similar in content but different in loca-
tion (hospital vs home visits). Interventions aimed to improve cognitive, motor and language outcomes
by targeting child, parent and dyad, whereas standard care focused only on the child

Participants 211 low-risk preterm infants

Inclusion criteria: birth weight < 1500 grams, GA < 37 weeks, admission to study hospital within 7 days
of birth, singleton birth or first child of multiples, absence of congenital abnormalities and neurological
abnormalities (e.g. grade III/IV IVH, seizures, hydrocephalus)

Characteristics: mean GA (weeks) and BW (grams) for CBIP = 30.0 (SD 2.6) and 1179 (SD 228), for HBIP =
29.9 (SD 3.2) and 1149 (SD 283) and for standard care = 29.3 (SD 2.7) and 1091 (SD 268), respectively

Interventions CBIP (n = 57), HBIP (n = 63): clinic based or home based, focusing on infant, parent and parent-infant re-
lationship. Intervention involved environment enrichment, including feeding support, massage, inter-
action activities and parental support

Usual care (n = 58): same for all groups, including 5 inpatient sessions and 8 neonatal clinic visits fo-
cused on the child's health

Outcomes Cognitive

• Infant age: Bayley Scales of Infant and Toddler Development Scale-III: Cognitive (24 months)

Motor

• Infant age: Bayley Scales of Infant and Toddler Development Scale-III: Motor (24 months)

Notes For purposes of meta-analysis, outcomes for HBIC and CBIC groups were grouped together for compar-
ison vs standard care

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomly assigned using computer-generated random numbers and strati-
fied by gestational age and hospital

Allocation concealment
(selection bias)

Low risk Reported to be concealed from parents, clinical staB and research assistants;
details of how concealment occurred not reported

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Low-risk preterm population, no congenital or brain abnormalities and recruit-
ed only singleton and first-born infants of multiples. Early dropouts (n = 29)
and pilot study (n = 4) excluded from main study, but not clear which group to
which they were randomly assigned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Not possible to blind participants and personnel delivering the intervention

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Blinded outcome assessments

Incomplete outcome data
(attrition bias) 

Low risk Follow-up at 24 months: 80% (not including early dropouts and pilot infants)

Wu 2014 
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All outcomes

Selective reporting (re-
porting bias)

Low risk Dosage of intervention documented, with intention-to-treat analysis

Wu 2014  (Continued)

 
 

Methods Randomised controlled trial investigating effects of early physiotherapy intervention vs standard fol-
low-up for low-risk preterm infants. Study authors did not report how many infants were initially ran-
domly assigned to each group; however, they did report that 39 infants were dropped from the study
within the first 12 months for lack of participation. This resulted in 80 infants in the physiotherapy in-
tervention group and 80 in the standard follow-up group at 12 months. Infants were registered for the
study before hospital discharge; however, it is unclear when the study began

Participants 199 infants*
Inclusion criteria: BW < 2000 grams and GA < 34 weeks
Mean GAs for intervention and standard follow-up groups: 31.3 (SD 2.2) and 32.0 (SD 1.6) weeks, re-
spectively

Exclusion criteria: perinatal hypoxia or abnormal neurosonography

Interventions Intervention group (N = 80): infant development
Standard follow-up group (N = 80): both groups seen monthly by the same physiotherapist for first 9
months, then every 3 months until 18 to 24 months of age. Unclear whether this was done for assess-
ment or for intervention

Outcomes Cognitive

• None

Motor

• Infant age only: non-standardised measures of motor outcome such as age of acquisition of mile-
stones and loss of primitive reflexes (1 month to 18 to 24 months). Incidence of cerebral palsy

Notes *It is stated that 39 infants dropped out of the study because of lack of participation at 12 months;
however, numbers of infants initially randomly assigned to intervention and standard follow-up not re-
ported
Data could not be used in meta-analysis, as they were not standardised measures

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No description of randomisation techniques used

Allocation concealment
(selection bias)

Unclear risk Unclear whether any methods were used to conceal allocation

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Performance bias due to knowledge of allocated interventions by participants
and personnel during the study

Blinding of outcome as-
sessment (detection bias) 

Unclear risk Unclear whether assessors were blinded to group allocation

Yigit 2002 
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All outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Completeness of follow-up: 83% follow-up at 12 months. Study authors did
not report how many infants were initially randomly assigned to each group;
however, they do report that 39 infants were dropped from the study within
the first 12 months for lack of participation

Yigit 2002  (Continued)

BSID-I, Bayley Scales of Infant Development Edition I; BSID-II, Bayley Scales of Infant Development Edition II; BSID MDI: Bayley Scales
of Infant Development - Mental Development Index; BSID PDI: Bayley Scales of Infant Development - Psychomotor Development Index;
BW: birth weight; CA: corrected age; CBIP: clinic-based intervention programme; CI: confidence interval; DAS: DiBerential Abilities
Scale; DQ: developmental quotient; DS: developmental scale; EI: early intervention; ELBW: extremely low birth weight; GA: gestational
age; GCI: General Cognitive Index; HBIP: home-based intervention programme; IVH: intraventricular haemorrhage; LBW: low birth
weight; MABC-2: Movement Assessment Battery for Children Edition 2; NEC: necrotising enterocolitis; NICU: neonatal intensive care
unit; PEDI-NL: Pediatric Evaluation of Disability Inventory; PPVT: Peabody Picture Vocabulary Test; PVH: periventricular haemorrhage;
PVL: periventricular leukomalacia; SD: standard deviation; SES: socioeconomic status; SPEEDI: Supporting Play Exploration and Early
Development Intervention; TIMP: Test of Infant Motor Performance; VLBW: very low birth weight; WASI: Wechsler Abbreviated Scale
of Intelligence; WISC-III: Wechsler Intelligence Scale for Children - Full Scale IQ test; WPPSI: Wechsler Preschool and Primary Scale of
Intelligence.
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Badr 2006 Population: included infants > 37 weeks' gestation

Beckwith 1988 Intervention: no post-hospital discharge component

Beeghly 1995 Population: infants not preterm

Britain 1995 Method: case studies

Chen 2001 Language: published in Chinese

Culp 1989 Outcome measures: parent focused only

Fucile 2012 Intervention: no post-hospital discharge component

Outcomes: not motor and not cognitive

Girolami 1994 Intervention: no post-hospital discharge component

Guzzetta 2011 Intervention: no post-hospital discharge component

Hielkema 2010 Population: included infants > 37 weeks' gestation

Hielkema 2011 Population: included infants > 37 weeks' gestation

Israel 2003 Outcome measures: no results reported
Method: unclear

Kanda 2004 Method: case-control study

Kang 1995 Outcome measures: parent-infant interaction only

Kendrick 2000 Method: literature review only
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Study Reason for exclusion

Kleberg 2000 Intervention: no post-hospital discharge component

Kleberg 2002 Intervention: no post-hospital discharge component

Landsem 2014 Parenting outcomes only

Matsuishi 1998 Method: case-control study

Nair 2009 Population: included infants > 37 weeks' gestation

Newnham 2009 Outcome: not motor and not cognitive

Oberg 2012 Intervention: inpatient intervention

Olafsen 2012 Outcome: not motor and not cognitive

Piper 1986 Population: included infants > 37 weeks' gestation

Ross 1984 Method: case-control study

Scott 1989 Method: literature review only

Slater 1987 Method: cohort study

Walker 2010 Population: included infants > 37 weeks' gestation

Wasik 1990 Population: infants not preterm

Widmayer 1981 No intervention post discharge by health or educational professional

 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Sgandurra 2014

Methods Multi-centre RCT

Participants Preterm infants without major complications, 3 to 9 months' corrected age at commencement of
intervention with specific gross motor abilities defined by Ages & Stages Questionnaire

Interventions Intervention (n = 20): CareToy group performed 4 weeks of personalised activities with the CareToy
system

Control (n = 20): received standard care

Outcomes Infant Motor Profile Scale

Bayley-III

Alberta Infant Motor Scale

Starting date 2014 - expected completion April 2015

Sgandurra 2014 

Early developmental intervention programmes provided post hospital discharge to prevent motor and cognitive impairment in preterm
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Contact information gcioni@fsm.unipt.it

Notes  

Sgandurra 2014  (Continued)

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Early developmental intervention versus standard follow-up (all studies)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Cognitive outcome at infancy - DQ
(Bayley and Griffiths)

16 2372 Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.32 [0.16, 0.47]

2 Cognitive outcome at preschool age -
IQ (Stanford-Binet, McCarthy, Bayley)

8 1436 Std. Mean Difference (IV,
Fixed, 95% CI)

0.43 [0.32, 0.54]

3 Cognitive outcome at school age - IQ
(WISC, Kaufmann)

5 1372 Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.18 [-0.08, 0.43]

4 Motor outcome at infancy (BSID PDI,
Griffiths Locomotor)

12 1895 Std. Mean Difference (IV,
Fixed, 95% CI)

0.10 [0.01, 0.19]

5 Motor outcome at preschool age 3 264 Std. Mean Difference (IV,
Fixed, 95% CI)

0.08 [-0.16, 0.32]

6 Motor outcome at school age (Grif-
fiths Locomotor)

2 185 Std. Mean Difference (IV,
Fixed, 95% CI)

-0.18 [-0.47, 0.11]

7 Motor outcome at school age (low
score on Movement ABC)

2 333 Risk Ratio (M-H, Fixed, 95%
CI)

1.12 [0.87, 1.44]

8 Rate of cerebral palsy 7 985 Risk Ratio (M-H, Fixed, 95%
CI)

0.82 [0.52, 1.27]

 
 

Analysis 1.1.   Comparison 1 Early developmental intervention versus standard follow-
up (all studies), Outcome 1 Cognitive outcome at infancy - DQ (Bayley and Gri>iths).

Study or subgroup Treatment Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

APIP 1998 179 96.3 (17.1) 88 92.9 (18.7) 9.16% 0.19[-0.06,0.45]

Bao 1999 36 104.5 (10.8) 41 89.9 (12) 5.52% 1.26[0.77,1.75]

Dusing 2015 3 106.7 (12.6) 4 97.5 (17.6) 0.95% 0.49[-1.06,2.04]

Goodman 1985 40 101.5 (10.5) 40 101 (11) 6.22% 0.05[-0.39,0.48]

I.H.D.P. 1990 343 102.6 (19.4) 532 92.8 (19.1) 11.08% 0.51[0.37,0.65]

Johnson 2009 91 91.3 (18.6) 103 92.9 (18.2) 8.7% -0.09[-0.37,0.2]

Kaaresen 2006 69 94.7 (17.3) 67 90.5 (20.7) 7.77% 0.22[-0.12,0.56]

Koldewijn 2009 81 92.5 (18) 77 90 (17.5) 8.18% 0.14[-0.17,0.45]

Favours follow-up 10.5-1 -0.5 0 Favours intervention
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Study or subgroup Treatment Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Melnyk 2001 20 102.5 (6.1) 22 88.9 (24.4) 4.12% 0.73[0.11,1.36]

Nelson 2001 15 82.7 (21.7) 12 74.7 (17.3) 3.11% 0.39[-0.38,1.16]

Nurcombe 1984 25 115.6 (12.4) 28 109.6 (11.1) 4.88% 0.5[-0.04,1.05]

Ohgi 2004 12 76.4 (15.4) 11 67.9 (15.1) 2.73% 0.54[-0.3,1.37]

Sajaniemi 2001 49 92.6 (17.4) 51 93.7 (16.3) 6.89% -0.06[-0.45,0.33]

Spittle 2009 58 99 (12.8) 57 95.6 (12.6) 7.28% 0.27[-0.1,0.63]

Teti 2009 33 96.6 (11.8) 42 92.6 (9.9) 5.93% 0.36[-0.1,0.82]

Wu 2014 98 99.2 (9.1) 45 96 (9.4) 7.47% 0.34[-0.01,0.7]

   

Total *** 1152   1220   100% 0.32[0.16,0.47]

Heterogeneity: Tau2=0.05; Chi2=39.38, df=15(P=0); I2=61.91%  

Test for overall effect: Z=3.95(P<0.0001)  

Favours follow-up 10.5-1 -0.5 0 Favours intervention

 
 

Analysis 1.2.   Comparison 1 Early developmental intervention versus standard follow-up (all
studies), Outcome 2 Cognitive outcome at preschool age - IQ (Stanford-Binet, McCarthy, Bayley).

Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Barrera 1986 31 96.5 (16.8) 14 97.3 (17.2) 2.87% -0.05[-0.68,0.58]

Gianni 2006 18 97.6 (5.5) 18 92.4 (9.9) 2.53% 0.63[-0.04,1.31]

I.H.D.P. 1990 347 93.5 (18.8) 561 84.5 (20) 62.21% 0.46[0.33,0.6]

Kaaresen 2006 67 97.9 (11.1) 67 92.3 (15.6) 9.75% 0.41[0.07,0.75]

Kyno 2012 30 108 (12.1) 27 101 (15.2) 4.09% 0.51[-0.02,1.03]

Nurcombe 1984 25 111.6 (16.3) 28 98.7 (16) 3.63% 0.79[0.23,1.35]

Sajaniemi 2001 49 98.4 (16) 51 90.6 (21) 7.27% 0.41[0.02,0.81]

Spittle 2009 52 99.2 (15.3) 51 97.8 (15.7) 7.65% 0.09[-0.3,0.48]

   

Total *** 619   817   100% 0.43[0.32,0.54]

Heterogeneity: Tau2=0; Chi2=7.39, df=7(P=0.39); I2=5.23%  

Test for overall effect: Z=7.85(P<0.0001)  

Favours follow-up 21-2 -1 0 Favours intervention

 
 

Analysis 1.3.   Comparison 1 Early developmental intervention versus standard follow-
up (all studies), Outcome 3 Cognitive outcome at school age - IQ (WISC, Kaufmann).

Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

APIP 1998 124 99.7 (15.3) 63 101.1 (15) 21.16% -0.09[-0.4,0.21]

I.H.D.P. 1990 336 90.7 (18.2) 533 90.9 (17.8) 27.81% -0.01[-0.15,0.13]

Kaaresen 2006 66 100.9 (14.3) 59 98.2 (16.6) 19.18% 0.17[-0.18,0.53]

Koldewijn 2009 69 97.7 (15.6) 67 94.3 (15.8) 19.77% 0.22[-0.12,0.55]

Nurcombe 1984 24 110.5 (11.7) 31 97.2 (13.7) 12.08% 1.02[0.45,1.59]

   

Total *** 619   753   100% 0.18[-0.08,0.43]

Heterogeneity: Tau2=0.06; Chi2=14.15, df=4(P=0.01); I2=71.73%  

Test for overall effect: Z=1.36(P=0.17)  

Favours follow-up 10.5-1 -0.5 0 Favours intervention

Early developmental intervention programmes provided post hospital discharge to prevent motor and cognitive impairment in preterm
infants (Review)
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Analysis 1.4.   Comparison 1 Early developmental intervention versus standard follow-
up (all studies), Outcome 4 Motor outcome at infancy (BSID PDI, Gri>iths Locomotor).

Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Bao 1999 36 98.3 (13.9) 41 93.6 (13.1) 4.14% 0.35[-0.11,0.8]

Dusing 2015 3 106.7 (3.5) 4 98 (24.6) 0.36% 0.38[-1.15,1.91]

Goodman 1985 40 108 (18.5) 40 105 (13.5) 4.36% 0.18[-0.26,0.62]

I.H.D.P. 1990 342 95 (16.3) 530 94.6 (16.3) 45.55% 0.03[-0.11,0.16]

Johnson 2009 91 94.8 (15.9) 103 92 (16.8) 10.55% 0.17[-0.11,0.45]

Kaaresen 2006 69 94.3 (16.3) 67 93.1 (17.2) 7.44% 0.07[-0.27,0.41]

Koldewijn 2009 76 88.9 (17.4) 75 82.4 (17.3) 8.13% 0.37[0.05,0.69]

Nelson 2001 15 72.3 (19.6) 12 66.2 (16.5) 1.44% 0.32[-0.44,1.09]

Nurcombe 1984 32 99.4 (11.4) 38 103 (12.4) 3.76% -0.3[-0.77,0.17]

Ohgi 2004 12 69.8 (19.2) 11 63.1 (13.6) 1.23% 0.39[-0.44,1.21]

Spittle 2009 58 99.9 (14.8) 57 98.6 (16.9) 6.29% 0.08[-0.28,0.45]

Wu 2014 98 103.6 (10.3) 45 102.4 (11.7) 6.75% 0.11[-0.24,0.47]

   

Total *** 872   1023   100% 0.1[0.01,0.19]

Heterogeneity: Tau2=0; Chi2=9.08, df=11(P=0.61); I2=0%  

Test for overall effect: Z=2.14(P=0.03)  

Favours follow-up 10.5-1 -0.5 0 Favours intervention

 
 

Analysis 1.5.   Comparison 1 Early developmental intervention versus
standard follow-up (all studies), Outcome 5 Motor outcome at preschool age.

Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Gianni 2006 18 102.8 (9.7) 18 97.2 (15.2) 13.34% 0.43[-0.23,1.09]

Kaaresen 2006 66 93.7 (13.6) 66 92.8 (14.5) 50.17% 0.06[-0.28,0.4]

Spittle 2009 49 68.3 (19.1) 47 69 (24.1) 36.49% -0.03[-0.43,0.37]

   

Total *** 133   131   100% 0.08[-0.16,0.32]

Heterogeneity: Tau2=0; Chi2=1.38, df=2(P=0.5); I2=0%  

Test for overall effect: Z=0.63(P=0.53)  

Favours follow-up 10.5-1 -0.5 0 Favours intervention

 
 

Analysis 1.6.   Comparison 1 Early developmental intervention versus standard follow-
up (all studies), Outcome 6 Motor outcome at school age (Gri>iths Locomotor).

Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Goodman 1985 28 103 (17.1) 21 108.3 (13) 25.84% -0.34[-0.91,0.23]

Koldewijn 2009 69 8.8 (4) 67 9.3 (3.9) 74.16% -0.13[-0.46,0.21]

   

Total *** 97   88   100% -0.18[-0.47,0.11]

Heterogeneity: Tau2=0; Chi2=0.39, df=1(P=0.53); I2=0%  

Favours follow-up 10.5-1 -0.5 0 Favours intervention

Early developmental intervention programmes provided post hospital discharge to prevent motor and cognitive impairment in preterm
infants (Review)
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Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Test for overall effect: Z=1.22(P=0.22)  

Favours follow-up 10.5-1 -0.5 0 Favours intervention

 
 

Analysis 1.7.   Comparison 1 Early developmental intervention versus standard follow-
up (all studies), Outcome 7 Motor outcome at school age (low score on Movement ABC).

Study or subgroup Intervention Follow-up Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

APIP 1998 69/129 35/68 73.84% 1.04[0.78,1.38]

Koldewijn 2009 22/69 16/67 26.16% 1.34[0.77,2.31]

   

Total (95% CI) 198 135 100% 1.12[0.87,1.44]

Total events: 91 (Intervention), 51 (Follow-up)  

Heterogeneity: Tau2=0; Chi2=0.66, df=1(P=0.42); I2=0%  

Test for overall effect: Z=0.85(P=0.4)  

Favours intervention 20.5 1.50.7 1 Favours follow-up

 
 

Analysis 1.8.   Comparison 1 Early developmental intervention versus
standard follow-up (all studies), Outcome 8 Rate of cerebral palsy.

Study or subgroup Intervention Follow-up Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

APIP 1998 19/218 11/99 40.43% 0.78[0.39,1.59]

Cameron 2005 8/28 4/32 9.98% 2.29[0.77,6.78]

Goodman 1985 3/28 3/21 9.16% 0.75[0.17,3.35]

Koldewijn 2009 3/76 5/75 13.45% 0.59[0.15,2.39]

Spittle 2009 2/52 2/53 5.29% 1.02[0.15,6.97]

Wu 2014 1/98 3/45 10.99% 0.15[0.02,1.43]

Yigit 2002 2/80 4/80 10.69% 0.5[0.09,2.65]

   

Total (95% CI) 580 405 100% 0.82[0.52,1.27]

Total events: 38 (Intervention), 32 (Follow-up)  

Heterogeneity: Tau2=0; Chi2=6.2, df=6(P=0.4); I2=3.3%  

Test for overall effect: Z=0.89(P=0.37)  

Favours intervention 100.1 50.2 20.5 1 Favours follow-up

 
 

Comparison 2.   Early developmental intervention versus standard follow-up (subgroup analysis: gestational age)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Cognitive outcome at infant
age DQ (BSID-MDI, Griffiths
GCI)

1   Std. Mean Difference (IV, Fixed, 95%
CI)

Subtotals only

Early developmental intervention programmes provided post hospital discharge to prevent motor and cognitive impairment in preterm
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 32 to < 37 weeks 0 0 Std. Mean Difference (IV, Fixed, 95%
CI)

0.0 [0.0, 0.0]

1.2 28 to < 32 weeks 1 153 Std. Mean Difference (IV, Fixed, 95%
CI)

0.09 [-0.25, 0.43]

1.3 < 28 weeks 1 87 Std. Mean Difference (IV, Fixed, 95%
CI)

0.39 [-0.06, 0.83]

 
 

Analysis 2.1.   Comparison 2 Early developmental intervention versus standard follow-up (subgroup
analysis: gestational age), Outcome 1 Cognitive outcome at infant age DQ (BSID-MDI, Gri>iths GCI).

Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

2.1.1 32 to < 37 weeks  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

2.1.2 28 to < 32 weeks  

APIP 1998 104 99.5 (11.1) 49 98.5 (10.3) 100% 0.09[-0.25,0.43]

Subtotal *** 104   49   100% 0.09[-0.25,0.43]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.53(P=0.6)  

   

2.1.3 < 28 weeks  

APIP 1998 58 99 (9.2) 29 95.3 (10.2) 100% 0.39[-0.06,0.83]

Subtotal *** 58   29   100% 0.39[-0.06,0.83]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.68(P=0.09)  

Test for subgroup differences: Chi2=1.04, df=1 (P=0.31), I2=4.17%  

Favours follow-up 0.50.25-0.5 -0.25 0 Favours intervention

 
 

Comparison 3.   Early developmental intervention versus standard follow-up (subgroup analysis: birth weight)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Cognitive outcome at infant age -
DQ (BSID-MDI, Griffiths GCI)

3   Std. Mean Difference (IV, Fixed,
95% CI)

Subtotals only

1.1 1500 to < 2500 grams birth
weight

2 381 Std. Mean Difference (IV, Fixed,
95% CI)

0.59 [0.38, 0.80]

1.2 1000 to < 1500 grams birth
weight

1 38 Std. Mean Difference (IV, Fixed,
95% CI)

-0.31 [-0.95, 0.33]

Early developmental intervention programmes provided post hospital discharge to prevent motor and cognitive impairment in preterm
infants (Review)
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.3 < 1000 grams birth weight 2 137 Std. Mean Difference (IV, Fixed,
95% CI)

0.13 [-0.22, 0.47]

2 Cognitive outcome at preschool
age - IQ (Stanford-Binet, McCarthy)

2   Std. Mean Difference (IV, Fixed,
95% CI)

Subtotals only

2.1 1500 to < 2500 grams birth
weight

1 328 Std. Mean Difference (IV, Fixed,
95% CI)

0.70 [0.47, 0.93]

2.2 1000 to < 1500 grams birth
weight

0 0 Std. Mean Difference (IV, Fixed,
95% CI)

0.0 [0.0, 0.0]

2.3 < 1000 grams birth weight 1 100 Std. Mean Difference (IV, Fixed,
95% CI)

0.41 [0.02, 0.81]

 
 

Analysis 3.1.   Comparison 3 Early developmental intervention versus standard follow-up (subgroup
analysis: birth weight), Outcome 1 Cognitive outcome at infant age - DQ (BSID-MDI, Gri>iths GCI).

Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

3.1.1 1500 to < 2500 grams birth weight  

I.H.D.P. 1990 125 108.2 (19) 197 93.8 (19.3) 83.09% 0.75[0.52,0.98]

Teti 2009 32 97.7 (11.7) 27 99.5 (7.6) 16.91% -0.18[-0.69,0.33]

Subtotal *** 157   224   100% 0.59[0.38,0.8]

Heterogeneity: Tau2=0; Chi2=10.47, df=1(P=0); I2=90.44%  

Test for overall effect: Z=5.5(P<0.0001)  

   

3.1.2 1000 to < 1500 grams birth weight  

Teti 2009 19 96.2 (10.5) 19 98.8 (5.6) 100% -0.31[-0.95,0.33]

Subtotal *** 19   19   100% -0.31[-0.95,0.33]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.93(P=0.35)  

   

3.1.3 < 1000 grams birth weight  

Sajaniemi 2001 49 92.6 (17.4) 51 93.7 (16.3) 75.34% -0.06[-0.45,0.33]

Teti 2009 14 97.2 (12.3) 23 87.8 (13.6) 24.66% 0.7[0.01,1.38]

Subtotal *** 63   74   100% 0.13[-0.22,0.47]

Heterogeneity: Tau2=0; Chi2=3.57, df=1(P=0.06); I2=71.98%  

Test for overall effect: Z=0.72(P=0.47)  

Test for subgroup differences: Chi2=10.37, df=1 (P=0.01), I2=80.71%  

Favours follow-up 10.5-1 -0.5 0 Favours intervention
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Analysis 3.2.   Comparison 3 Early developmental intervention versus standard follow-up (subgroup
analysis: birth weight), Outcome 2 Cognitive outcome at preschool age - IQ (Stanford-Binet, McCarthy).

Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

3.2.1 1500 to < 2500 grams birth weight  

I.H.D.P. 1990 125 98 (18.5) 203 84.8 (19) 100% 0.7[0.47,0.93]

Subtotal *** 125   203   100% 0.7[0.47,0.93]

Heterogeneity: Not applicable  

Test for overall effect: Z=5.99(P<0.0001)  

   

3.2.2 1000 to < 1500 grams birth weight  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

3.2.3 < 1000 grams birth weight  

Sajaniemi 2001 49 98.4 (16) 51 90.6 (21) 100% 0.41[0.02,0.81]

Subtotal *** 49   51   100% 0.41[0.02,0.81]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=2.04(P=0.04)  

Test for subgroup differences: Chi2=1.5, df=1 (P=0.22), I2=33.54%  

Favours follow-up 10.5-1 -0.5 0 Favours intervention

 
 

Comparison 4.   Early developmental intervention versus standard follow-up (subgroup analysis: brain injury)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Cognitive outcome at infant
age - DQ (BSID-MDI, Griffiths
GCI)

3   Std. Mean Difference (IV, Fixed,
95% CI)

Subtotals only

1.1 Absence of PVL/IVH 1 143 Std. Mean Difference (IV, Fixed,
95% CI)

0.34 [-0.01, 0.70]

1.2 Presence of PVL/IVH 2 41 Std. Mean Difference (IV, Fixed,
95% CI)

0.50 [-0.12, 1.13]

2 Motor outcome at infant age
(BSID-PDI, Griffiths Locomotor)

3   Std. Mean Difference (IV, Fixed,
95% CI)

Subtotals only

2.1 Absence of PVL/IVH 1 143 Std. Mean Difference (IV, Fixed,
95% CI)

0.11 [-0.24, 0.47]

2.2 Presence of PVL/IVH 2 41 Std. Mean Difference (IV, Fixed,
95% CI)

0.47 [-0.15, 1.10]
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Analysis 4.1.   Comparison 4 Early developmental intervention versus standard follow-up (subgroup
analysis: brain injury), Outcome 1 Cognitive outcome at infant age - DQ (BSID-MDI, Gri>iths GCI).

Study or subgroup Treatment Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

4.1.1 Absence of PVL/IVH  

Wu 2014 98 99.2 (9.1) 45 96 (9.4) 100% 0.34[-0.01,0.7]

Subtotal *** 98   45   100% 0.34[-0.01,0.7]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.89(P=0.06)  

   

4.1.2 Presence of PVL/IVH  

Nelson 2001 9 80.1 (25.3) 9 69.8 (16.5) 44.18% 0.46[-0.48,1.4]

Ohgi 2004 12 76.4 (15.4) 11 67.9 (15.1) 55.82% 0.54[-0.3,1.37]

Subtotal *** 21   20   100% 0.5[-0.12,1.13]

Heterogeneity: Tau2=0; Chi2=0.01, df=1(P=0.9); I2=0%  

Test for overall effect: Z=1.58(P=0.11)  

Test for subgroup differences: Chi2=0.19, df=1 (P=0.66), I2=0%  

Favours follow up 10.5-1 -0.5 0 Favours intervention

 
 

Analysis 4.2.   Comparison 4 Early developmental intervention versus standard follow-up (subgroup
analysis: brain injury), Outcome 2 Motor outcome at infant age (BSID-PDI, Gri>iths Locomotor).

Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

4.2.1 Absence of PVL/IVH  

Wu 2014 98 103.6 (10.3) 45 102.4 (11.7) 100% 0.11[-0.24,0.47]

Subtotal *** 98   45   100% 0.11[-0.24,0.47]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.62(P=0.53)  

   

4.2.2 Presence of PVL/IVH  

Nelson 2001 9 75.6 (25.5) 9 62.9 (13.5) 43.16% 0.59[-0.36,1.54]

Ohgi 2004 12 69.8 (19.2) 11 63.1 (13.6) 56.84% 0.39[-0.44,1.21]

Subtotal *** 21   20   100% 0.47[-0.15,1.1]

Heterogeneity: Tau2=0; Chi2=0.1, df=1(P=0.75); I2=0%  

Test for overall effect: Z=1.49(P=0.14)  

Test for subgroup differences: Chi2=0.98, df=1 (P=0.32), I2=0%  

Favours follow-up 10.5-1 -0.5 0 Favours intervention

 
 

Comparison 5.   Early developmental intervention versus standard follow-up (subgroup analysis: commencement of
intervention)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Cognitive outcome at infant
age - DQ (BSID-MDI, Griffiths
GCI)

16   Std. Mean Difference (IV, Random,
95% CI)

Subtotals only
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Inpatient 10 931 Std. Mean Difference (IV, Random,
95% CI)

0.24 [0.08, 0.40]

1.2 Post hospital discharge 6 1515 Std. Mean Difference (IV, Random,
95% CI)

0.35 [0.07, 0.63]

2 Cognitive outcome at
preschool age - IQ (Stan-
ford-Binet, McCarthy)

8   Std. Mean Difference (IV, Fixed, 95%
CI)

Subtotals only

2.1 Inpatient 3 244 Std. Mean Difference (IV, Fixed, 95%
CI)

0.51 [0.26, 0.77]

2.2 Post hospital discharge 5 1192 Std. Mean Difference (IV, Fixed, 95%
CI)

0.41 [0.29, 0.53]

3 Cognitive outcome at school
age - IQ (WISC, Kaufmann)

4   Std. Mean Difference (IV, Random,
95% CI)

Subtotals only

3.1 Inpatient 2 186 Std. Mean Difference (IV, Random,
95% CI)

0.67 [0.07, 1.27]

3.2 Post hospital discharge 2 1056 Std. Mean Difference (IV, Random,
95% CI)

-0.02 [-0.15, 0.10]

4 Motor outcome at infant age
(BSID-PDI, Griffiths Locomo-
tor)

12   Std. Mean Difference (IV, Fixed, 95%
CI)

Subtotals only

4.1 Inpatient 8 751 Std. Mean Difference (IV, Fixed, 95%
CI)

0.19 [0.05, 0.34]

4.2 Post hospital discharge 4 1144 Std. Mean Difference (IV, Fixed, 95%
CI)

0.07 [-0.05, 0.18]

5 Motor outcome at preschool
age

3   Std. Mean Difference (IV, Fixed, 95%
CI)

Subtotals only

5.1 Inpatient 1 132 Std. Mean Difference (IV, Fixed, 95%
CI)

0.06 [-0.28, 0.40]

5.2 Post hospital discharge 2 132 Std. Mean Difference (IV, Fixed, 95%
CI)

0.09 [-0.25, 0.43]

6 Motor outcome at school age
(Griffiths Locomotor)

1   Std. Mean Difference (IV, Fixed, 95%
CI)

Subtotals only

6.1 Inpatient 0 0 Std. Mean Difference (IV, Fixed, 95%
CI)

0.0 [0.0, 0.0]

6.2 Post hospital discharge 1 49 Std. Mean Difference (IV, Fixed, 95%
CI)

-0.34 [-0.91, 0.23]

7 Motor outcome at school age
(low score on Movement ABC)

1   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

Early developmental intervention programmes provided post hospital discharge to prevent motor and cognitive impairment in preterm
infants (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

66



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

7.1 Inpatient 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

7.2 Post hospital discharge 1 197 Risk Ratio (M-H, Fixed, 95% CI) 1.04 [0.78, 1.38]

8 Rate of cerebral palsy 7   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

8.1 Inpatient 3 354 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.46, 1.93]

8.2 Post hospital discharge 4 631 Risk Ratio (M-H, Fixed, 95% CI) 0.75 [0.43, 1.33]

 
 

Analysis 5.1.   Comparison 5 Early developmental intervention versus standard follow-up (subgroup analysis:
commencement of intervention), Outcome 1 Cognitive outcome at infant age - DQ (BSID-MDI, Gri>iths GCI).

Study or subgroup Treatment Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

5.1.1 Inpatient  

Dusing 2015 3 106.7 (12.6) 4 97.5 (17.6) 1.02% 0.49[-1.06,2.04]

Johnson 2009 179 91.3 (17.1) 88 92.9 (18.7) 22.23% -0.09[-0.35,0.16]

Kaaresen 2006 69 94.7 (17.3) 67 90.5 (20.7) 15.5% 0.22[-0.12,0.56]

Koldewijn 2009 81 92.5 (18) 77 90 (17.5) 17.23% 0.14[-0.17,0.45]

Melnyk 2001 20 102.5 (6.1) 22 88.9 (24.4) 5.64% 0.73[0.11,1.36]

Nelson 2001 15 82.7 (21.7) 12 74.7 (17.3) 3.91% 0.39[-0.38,1.16]

Nurcombe 1984 25 115.6 (12.4) 28 109.6 (11.1) 7.15% 0.5[-0.04,1.05]

Ohgi 2004 12 76.4 (15.4) 11 67.9 (15.1) 3.33% 0.54[-0.3,1.37]

Teti 2009 33 96.6 (11.8) 42 92.6 (9.9) 9.62% 0.36[-0.1,0.82]

Wu 2014 98 99.2 (9.1) 45 96 (9.4) 14.38% 0.34[-0.01,0.7]

Subtotal *** 535   396   100% 0.24[0.08,0.4]

Heterogeneity: Tau2=0.01; Chi2=11.19, df=9(P=0.26); I2=19.6%  

Test for overall effect: Z=2.96(P=0)  

   

5.1.2 Post hospital discharge  

APIP 1998 179 96.3 (17.1) 88 92.9 (18.7) 18.94% 0.19[-0.06,0.45]

Bao 1999 36 104.5 (10.8) 41 89.9 (12) 13.31% 1.26[0.77,1.75]

Goodman 1985 40 101.5 (10.5) 40 101 (11) 14.53% 0.05[-0.39,0.48]

I.H.D.P. 1990 343 102.6 (19.4) 532 92.8 (19.1) 21.3% 0.51[0.37,0.65]

Sajaniemi 2001 49 92.6 (17.4) 51 93.7 (16.3) 15.63% -0.06[-0.45,0.33]

Spittle 2009 58 99 (12.8) 58 95.6 (12.6) 16.28% 0.27[-0.1,0.63]

Subtotal *** 705   810   100% 0.35[0.07,0.63]

Heterogeneity: Tau2=0.09; Chi2=25.04, df=5(P=0); I2=80.03%  

Test for overall effect: Z=2.46(P=0.01)  

Test for subgroup differences: Chi2=0.49, df=1 (P=0.49), I2=0%  

Favours follow up 10.5-1 -0.5 0 Favours intervention
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Analysis 5.2.   Comparison 5 Early developmental intervention versus standard follow-up (subgroup analysis:
commencement of intervention), Outcome 2 Cognitive outcome at preschool age - IQ (Stanford-Binet, McCarthy).

Study or subgroup Intervention Follow up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

5.2.1 Inpatient  

Kaaresen 2006 67 97.9 (11.1) 67 92.3 (15.6) 55.84% 0.41[0.07,0.75]

Kyno 2012 30 108 (12.1) 27 101 (15.2) 23.4% 0.51[-0.02,1.03]

Nurcombe 1984 25 111.6 (16.3) 28 98.7 (16) 20.76% 0.79[0.23,1.35]

Subtotal *** 122   122   100% 0.51[0.26,0.77]

Heterogeneity: Tau2=0; Chi2=1.26, df=2(P=0.53); I2=0%  

Test for overall effect: Z=3.92(P<0.0001)  

   

5.2.2 Post hospital discharge  

Barrera 1986 31 96.5 (16.8) 14 97.3 (17.2) 3.48% -0.05[-0.68,0.58]

Gianni 2006 18 97.6 (5.5) 18 92.4 (9.9) 3.07% 0.63[-0.04,1.31]

I.H.D.P. 1990 347 93.5 (18.8) 561 84.5 (20) 75.37% 0.46[0.33,0.6]

Sajaniemi 2001 49 98.4 (16) 51 90.6 (21) 8.81% 0.41[0.02,0.81]

Spittle 2009 52 99.2 (15.3) 51 97.8 (15.7) 9.27% 0.09[-0.3,0.48]

Subtotal *** 497   695   100% 0.41[0.29,0.53]

Heterogeneity: Tau2=0; Chi2=5.64, df=4(P=0.23); I2=29.02%  

Test for overall effect: Z=6.84(P<0.0001)  

Test for subgroup differences: Chi2=0.49, df=1 (P=0.48), I2=0%  

Favours follow-up 10.5-1 -0.5 0 Favours intervention

 
 

Analysis 5.3.   Comparison 5 Early developmental intervention versus standard follow-up (subgroup analysis:
commencement of intervention), Outcome 3 Cognitive outcome at school age - IQ (WISC, Kaufmann).

Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

5.3.1 Inpatient  

Kaaresen 2006 66 102.3 (13.5) 65 95.6 (19.2) 56.95% 0.4[0.06,0.75]

Nurcombe 1984 24 110.5 (11.7) 31 97.2 (13.7) 43.05% 1.02[0.45,1.59]

Subtotal *** 90   96   100% 0.67[0.07,1.27]

Heterogeneity: Tau2=0.13; Chi2=3.3, df=1(P=0.07); I2=69.71%  

Test for overall effect: Z=2.19(P=0.03)  

   

5.3.2 Post hospital discharge  

APIP 1998 124 99.7 (15.3) 63 101.1 (15) 16.84% -0.09[-0.4,0.21]

I.H.D.P. 1990 336 90.7 (18.2) 533 90.9 (17.8) 83.16% -0.01[-0.15,0.13]

Subtotal *** 460   596   100% -0.02[-0.15,0.1]

Heterogeneity: Tau2=0; Chi2=0.23, df=1(P=0.63); I2=0%  

Test for overall effect: Z=0.39(P=0.7)  

Test for subgroup differences: Chi2=4.92, df=1 (P=0.03), I2=79.68%  

Favours follow-up 10.5-1 -0.5 0 Favours intervention
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Analysis 5.4.   Comparison 5 Early developmental intervention versus standard follow-up (subgroup analysis:
commencement of intervention), Outcome 4 Motor outcome at infant age (BSID-PDI, Gri>iths Locomotor).

Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

5.4.1 Inpatient  

Dusing 2015 3 106.7 (3.5) 4 98 (24.6) 0.91% 0.38[-1.15,1.91]

Johnson 2009 91 94.8 (15.9) 103 92 (16.8) 26.65% 0.17[-0.11,0.45]

Kaaresen 2006 69 94.3 (16.3) 67 93.1 (17.2) 18.81% 0.07[-0.27,0.41]

Koldewijn 2009 76 88.9 (17.4) 75 82.4 (17.3) 20.53% 0.37[0.05,0.69]

Nelson 2001 15 72.3 (19.6) 12 66.2 (16.5) 3.64% 0.32[-0.44,1.09]

Nurcombe 1984 32 99.4 (11.4) 38 103 (12.4) 9.51% -0.3[-0.77,0.17]

Ohgi 2004 12 69.8 (19.2) 11 63.1 (13.6) 3.11% 0.39[-0.44,1.21]

Wu 2014 98 99.2 (9.1) 45 96 (9.4) 16.85% 0.34[-0.01,0.7]

Subtotal *** 396   355   100% 0.19[0.05,0.34]

Heterogeneity: Tau2=0; Chi2=6.93, df=7(P=0.44); I2=0%  

Test for overall effect: Z=2.58(P=0.01)  

   

5.4.2 Post hospital discharge  

Bao 1999 36 98.3 (13.9) 41 93.6 (13.1) 6.85% 0.35[-0.11,0.8]

Goodman 1985 40 108 (18.5) 40 105 (13.5) 7.23% 0.18[-0.26,0.62]

I.H.D.P. 1990 342 95 (16.3) 530 94.6 (16.3) 75.48% 0.03[-0.11,0.16]

Spittle 2009 58 99.9 (14.8) 57 98.6 (16.9) 10.43% 0.08[-0.28,0.45]

Subtotal *** 476   668   100% 0.07[-0.05,0.18]

Heterogeneity: Tau2=0; Chi2=2.08, df=3(P=0.56); I2=0%  

Test for overall effect: Z=1.08(P=0.28)  

Test for subgroup differences: Chi2=1.75, df=1 (P=0.19), I2=42.88%  

Favours follow-up 10.5-1 -0.5 0 Favours intervention

 
 

Analysis 5.5.   Comparison 5 Early developmental intervention versus standard follow-up
(subgroup analysis: commencement of intervention), Outcome 5 Motor outcome at preschool age.

Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

5.5.1 Inpatient  

Kaaresen 2006 66 93.7 (13.6) 66 92.8 (14.5) 100% 0.06[-0.28,0.4]

Subtotal *** 66   66   100% 0.06[-0.28,0.4]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.37(P=0.71)  

   

5.5.2 Post hospital discharge  

Gianni 2006 18 102.8 (9.7) 18 97.2 (15.2) 26.78% 0.43[-0.23,1.09]

Spittle 2009 49 68.3 (19.1) 47 69 (24.1) 73.22% -0.03[-0.43,0.37]

Subtotal *** 67   65   100% 0.09[-0.25,0.43]

Heterogeneity: Tau2=0; Chi2=1.37, df=1(P=0.24); I2=26.89%  

Test for overall effect: Z=0.52(P=0.6)  

Test for subgroup differences: Chi2=0.01, df=1 (P=0.91), I2=0%  

Favours follow-up 10.5-1 -0.5 0 Favours intervention
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Analysis 5.6.   Comparison 5 Early developmental intervention versus standard follow-up (subgroup
analysis: commencement of intervention), Outcome 6 Motor outcome at school age (Gri>iths Locomotor).

Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

5.6.1 Inpatient  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

5.6.2 Post hospital discharge  

Goodman 1985 28 103 (17.1) 21 108.3 (13) 100% -0.34[-0.91,0.23]

Subtotal *** 28   21   100% -0.34[-0.91,0.23]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.16(P=0.25)  

Test for subgroup differences: Not applicable  

Favours follow-up 10.5-1 -0.5 0 Favours intervention

 
 

Analysis 5.7.   Comparison 5 Early developmental intervention versus standard follow-up (subgroup analysis:
commencement of intervention), Outcome 7 Motor outcome at school age (low score on Movement ABC).

Study or subgroup Intervention Follow-up Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

5.7.1 Inpatient  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Intervention), 0 (Follow-up)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

5.7.2 Post hospital discharge  

APIP 1998 69/129 35/68 100% 1.04[0.78,1.38]

Subtotal (95% CI) 129 68 100% 1.04[0.78,1.38]

Total events: 69 (Intervention), 35 (Follow-up)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.27(P=0.79)  

Favours intervention 20.5 1.50.7 1 Favours follow-up

 
 

Analysis 5.8.   Comparison 5 Early developmental intervention versus standard follow-
up (subgroup analysis: commencement of intervention), Outcome 8 Rate of cerebral palsy.

Study or subgroup Intervention Follow-up Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

5.8.1 Inpatient  

Cameron 2005 8/28 4/32 28.99% 2.29[0.77,6.78]

Koldewijn 2009 3/76 5/75 39.08% 0.59[0.15,2.39]

Wu 2014 1/98 3/45 31.93% 0.15[0.02,1.43]

Subtotal (95% CI) 202 152 100% 0.94[0.46,1.93]

Total events: 12 (Intervention), 12 (Follow-up)  

Heterogeneity: Tau2=0; Chi2=5.51, df=2(P=0.06); I2=63.73%  

Favours intervention 100.1 50.2 20.5 1 Favours follow-up
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Study or subgroup Intervention Follow-up Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for overall effect: Z=0.16(P=0.87)  

   

5.8.2 Post hospital discharge  

APIP 1998 19/218 11/99 61.65% 0.78[0.39,1.59]

Goodman 1985 3/28 3/21 13.97% 0.75[0.17,3.35]

Spittle 2009 2/52 2/53 8.07% 1.02[0.15,6.97]

Yigit 2002 2/80 4/80 16.3% 0.5[0.09,2.65]

Subtotal (95% CI) 378 253 100% 0.75[0.43,1.33]

Total events: 26 (Intervention), 20 (Follow-up)  

Heterogeneity: Tau2=0; Chi2=0.34, df=3(P=0.95); I2=0%  

Test for overall effect: Z=0.98(P=0.33)  

Favours intervention 100.1 50.2 20.5 1 Favours follow-up

 
 

Comparison 6.   Early developmental intervention versus standard follow-up (subgroup analysis: focus of
intervention)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Cognitive outcome at infancy - DQ
(BSID-MDI, Griffiths GCI)

16   Std. Mean Difference (IV, Ran-
dom, 95% CI)

Subtotals only

1.1 Parent-infant relationship 1 42 Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.73 [0.11, 1.36]

1.2 Infant development 3 334 Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.49 [-0.16, 1.14]

1.3 Parent-infant relationship and
Infant development

12 1906 Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.26 [0.11, 0.41]

2 Cognitive outcome at preschool
age - IQ (Stanford-Binet, McCarthy)

7   Std. Mean Difference (IV, Fixed,
95% CI)

Subtotals only

2.1 Parent-infant relationship 0 0 Std. Mean Difference (IV, Fixed,
95% CI)

0.0 [0.0, 0.0]

2.2 Infant development 0 0 Std. Mean Difference (IV, Fixed,
95% CI)

0.0 [0.0, 0.0]

2.3 Parent-infant relationship and
Infant development

7 1391 Std. Mean Difference (IV, Fixed,
95% CI)

0.44 [0.33, 0.55]

3 Cognitive outcome at school age -
IQ (WISC, Kaufmann)

5   Std. Mean Difference (IV, Ran-
dom, 95% CI)

Subtotals only

3.1 Parent-infant relationship 0 0 Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.0 [0.0, 0.0]

3.2 Infant development 1 126 Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.12 [-0.47, 0.23]

Early developmental intervention programmes provided post hospital discharge to prevent motor and cognitive impairment in preterm
infants (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

71



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.3 Parent-infant relationship and
Infant development

4 1192 Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.32 [-0.02, 0.66]

4 Motor outcome at infancy (BSID-
PDI, Griffiths Locomotor)

12   Std. Mean Difference (IV, Fixed,
95% CI)

Subtotals only

4.1 Parent-infant relationship 0 0 Std. Mean Difference (IV, Fixed,
95% CI)

0.0 [0.0, 0.0]

4.2 Infant development 2 157 Std. Mean Difference (IV, Fixed,
95% CI)

0.26 [-0.05, 0.58]

4.3 Parent-infant relationship and
Infant development

10 1738 Std. Mean Difference (IV, Fixed,
95% CI)

0.09 [-0.01, 0.19]

5 Motor outcome at preschool age
(Bayley and Griffiths Locomotor)

3   Std. Mean Difference (IV, Fixed,
95% CI)

Subtotals only

5.1 Parent-infant relationship 0 0 Std. Mean Difference (IV, Fixed,
95% CI)

0.0 [0.0, 0.0]

5.2 Infant development 0 0 Std. Mean Difference (IV, Fixed,
95% CI)

0.0 [0.0, 0.0]

5.3 Parent-infant relationship and
Infant development

3 264 Std. Mean Difference (IV, Fixed,
95% CI)

0.08 [-0.16, 0.32]

6 Motor outcome at school age (Grif-
fiths Locomotor)

1 49 Mean Difference (IV, Fixed, 95%
CI)

-5.31 [-13.74,
3.12]

6.1 Parent-infant relationship 0 0 Mean Difference (IV, Fixed, 95%
CI)

0.0 [0.0, 0.0]

6.2 Infant development 1 49 Mean Difference (IV, Fixed, 95%
CI)

-5.31 [-13.74,
3.12]

6.3 Parent-infant relationship and
Infant development

0 0 Mean Difference (IV, Fixed, 95%
CI)

0.0 [0.0, 0.0]

7 Rate of cerebral palsy 7   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

7.1 Parent-infant relationship 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

7.2 Parent-infant relationship and
Infant development

4 716 Risk Ratio (M-H, Fixed, 95% CI) 0.67 [0.38, 1.17]

7.3 Infant development 3 269 Risk Ratio (M-H, Fixed, 95% CI) 1.17 [0.56, 2.46]

7.4 Parent support 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
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Analysis 6.1.   Comparison 6 Early developmental intervention versus standard follow-up (subgroup
analysis: focus of intervention), Outcome 1 Cognitive outcome at infancy - DQ (BSID-MDI, Gri>iths GCI).

Study or subgroup Treatment Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

6.1.1 Parent-infant relationship  

Melnyk 2001 20 102.5 (6.1) 22 88.9 (24.4) 100% 0.73[0.11,1.36]

Subtotal *** 20   22   100% 0.73[0.11,1.36]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.29(P=0.02)  

   

6.1.2 Infant development  

APIP 1998 89 96.8 (15.1) 88 92.9 (18.8) 35.67% 0.23[-0.07,0.52]

Bao 1999 36 104.5 (10.8) 41 89.9 (12) 31.55% 1.26[0.77,1.75]

Goodman 1985 40 101.5 (10.5) 40 101 (11) 32.78% 0.05[-0.39,0.48]

Subtotal *** 165   169   100% 0.49[-0.16,1.14]

Heterogeneity: Tau2=0.29; Chi2=15.57, df=2(P=0); I2=87.15%  

Test for overall effect: Z=1.49(P=0.14)  

   

6.1.3 Parent-infant relationship and Infant development  

Dusing 2015 3 106.7 (12.6) 4 97.5 (17.6) 0.95% 0.49[-1.06,2.04]

I.H.D.P. 1990 343 102.6 (19.4) 532 92.8 (19.1) 17.74% 0.51[0.37,0.65]

Johnson 2009 91 91.3 (18.6) 103 92.9 (18.2) 12.22% -0.09[-0.37,0.2]

Kaaresen 2006 69 94.7 (17.3) 67 90.5 (20.7) 10.39% 0.22[-0.12,0.56]

Koldewijn 2009 81 92.5 (18) 77 90 (17.5) 11.18% 0.14[-0.17,0.45]

Nelson 2001 15 82.7 (21.7) 12 74.7 (17.3) 3.38% 0.39[-0.38,1.16]

Nurcombe 1984 25 115.6 (12.4) 28 109.6 (11.1) 5.72% 0.5[-0.04,1.05]

Ohgi 2004 12 76.4 (15.4) 11 67.9 (15.1) 2.92% 0.54[-0.3,1.37]

Sajaniemi 2001 49 92.6 (17.4) 51 93.7 (16.3) 8.84% -0.06[-0.45,0.33]

Spittle 2009 58 99 (12.8) 57 95.6 (12.6) 9.51% 0.27[-0.1,0.63]

Teti 2009 33 96.6 (11.8) 42 92.6 (9.9) 7.28% 0.36[-0.1,0.82]

Wu 2014 98 99.2 (9.1) 45 96 (9.4) 9.86% 0.34[-0.01,0.7]

Subtotal *** 877   1029   100% 0.26[0.11,0.41]

Heterogeneity: Tau2=0.03; Chi2=21.3, df=11(P=0.03); I2=48.35%  

Test for overall effect: Z=3.31(P=0)  

Test for subgroup differences: Chi2=2.43, df=1 (P=0.3), I2=17.83%  

Favours follow up 10.5-1 -0.5 0 Favours intervention

 
 

Analysis 6.2.   Comparison 6 Early developmental intervention versus standard follow-up (subgroup analysis:
focus of intervention), Outcome 2 Cognitive outcome at preschool age - IQ (Stanford-Binet, McCarthy).

Study or subgroup Intervention Follow up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

6.2.1 Parent-infant relationship  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

6.2.2 Infant development  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours follow-up 10.5-1 -0.5 0 Favours intervention
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Study or subgroup Intervention Follow up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

   

6.2.3 Parent-infant relationship and Infant development  

Gianni 2006 18 97.6 (5.5) 18 92.4 (9.9) 2.61% 0.63[-0.04,1.31]

I.H.D.P. 1990 347 93.5 (18.8) 561 84.5 (20) 64.04% 0.46[0.33,0.6]

Kaaresen 2006 67 97.9 (11.1) 67 92.3 (15.6) 10.04% 0.41[0.07,0.75]

Kyno 2012 30 108 (12.1) 27 101 (15.2) 4.21% 0.51[-0.02,1.03]

Nurcombe 1984 25 111.6 (16.3) 28 98.7 (16) 3.73% 0.79[0.23,1.35]

Sajaniemi 2001 49 98.4 (16) 51 90.6 (21) 7.49% 0.41[0.02,0.81]

Spittle 2009 52 99.2 (15.3) 51 97.8 (15.7) 7.88% 0.09[-0.3,0.48]

Subtotal *** 588   803   100% 0.44[0.33,0.55]

Heterogeneity: Tau2=0; Chi2=5.15, df=6(P=0.52); I2=0%  

Test for overall effect: Z=7.99(P<0.0001)  

Test for subgroup differences: Not applicable  

Favours follow-up 10.5-1 -0.5 0 Favours intervention

 
 

Analysis 6.3.   Comparison 6 Early developmental intervention versus standard follow-up (subgroup
analysis: focus of intervention), Outcome 3 Cognitive outcome at school age - IQ (WISC, Kaufmann).

Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

6.3.1 Parent-infant relationship  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

6.3.2 Infant development  

APIP 1998 63 99.2 (15.7) 63 101.1 (15) 100% -0.12[-0.47,0.23]

Subtotal *** 63   63   100% -0.12[-0.47,0.23]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.69(P=0.49)  

   

6.3.3 Parent-infant relationship and Infant development  

I.H.D.P. 1990 336 90.7 (18.2) 533 90.9 (17.8) 31.81% -0.01[-0.15,0.13]

Kaaresen 2006 66 102.3 (13.5) 65 95.6 (19.2) 25.04% 0.4[0.06,0.75]

Koldewijn 2009 69 97.7 (15.6) 67 94.3 (15.8) 25.36% 0.22[-0.12,0.55]

Nurcombe 1984 24 107.4 (10.9) 32 96.6 (11.5) 17.79% 0.95[0.39,1.51]

Subtotal *** 495   697   100% 0.32[-0.02,0.66]

Heterogeneity: Tau2=0.09; Chi2=14.71, df=3(P=0); I2=79.6%  

Test for overall effect: Z=1.82(P=0.07)  

Test for subgroup differences: Chi2=3.13, df=1 (P=0.08), I2=68.04%  

Favours follow-up 10.5-1 -0.5 0 Favours intervention
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Analysis 6.4.   Comparison 6 Early developmental intervention versus standard follow-up (subgroup
analysis: focus of intervention), Outcome 4 Motor outcome at infancy (BSID-PDI, Gri>iths Locomotor).

Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

6.4.1 Parent-infant relationship  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

6.4.2 Infant development  

Bao 1999 36 98.3 (13.9) 41 93.6 (13.1) 48.66% 0.35[-0.11,0.8]

Goodman 1985 40 108 (18.5) 40 105 (13.5) 51.34% 0.18[-0.26,0.62]

Subtotal *** 76   81   100% 0.26[-0.05,0.58]

Heterogeneity: Tau2=0; Chi2=0.25, df=1(P=0.61); I2=0%  

Test for overall effect: Z=1.63(P=0.1)  

   

6.4.3 Parent-infant relationship and Infant development  

Dusing 2015 3 106.7 (3.5) 4 98 (24.6) 0.39% 0.38[-1.15,1.91]

I.H.D.P. 1990 342 95 (16.3) 530 94.6 (16.3) 49.77% 0.03[-0.11,0.16]

Johnson 2009 91 94.8 (15.9) 103 92 (16.8) 11.53% 0.17[-0.11,0.45]

Kaaresen 2006 69 94.3 (16.3) 67 93.1 (17.2) 8.14% 0.07[-0.27,0.41]

Koldewijn 2009 76 87.5 (16) 75 83.8 (14) 8.97% 0.24[-0.08,0.57]

Nelson 2001 15 72.3 (19.6) 12 66.2 (16.5) 1.57% 0.32[-0.44,1.09]

Nurcombe 1984 32 99.4 (11.4) 38 103 (12.4) 4.11% -0.3[-0.77,0.17]

Ohgi 2004 12 69.8 (19.2) 11 63.1 (13.6) 1.34% 0.39[-0.44,1.21]

Spittle 2009 58 99.9 (14.8) 57 98.6 (16.9) 6.88% 0.08[-0.28,0.45]

Wu 2014 98 99.2 (9.1) 45 96 (9.4) 7.29% 0.34[-0.01,0.7]

Subtotal *** 796   942   100% 0.09[-0.01,0.19]

Heterogeneity: Tau2=0; Chi2=7.59, df=9(P=0.58); I2=0%  

Test for overall effect: Z=1.85(P=0.06)  

Test for subgroup differences: Chi2=1.04, df=1 (P=0.31), I2=4.23%  

Favours follow-up 10.5-1 -0.5 0 Favours intervention

 
 

Analysis 6.5.   Comparison 6 Early developmental intervention versus standard follow-up (subgroup analysis:
focus of intervention), Outcome 5 Motor outcome at preschool age (Bayley and Gri>iths Locomotor).

Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

6.5.1 Parent-infant relationship  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

6.5.2 Infant development  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

6.5.3 Parent-infant relationship and Infant development  

Gianni 2006 18 102.8 (9.7) 18 97.2 (15.2) 13.34% 0.43[-0.23,1.09]

Kaaresen 2006 66 93.7 (13.6) 66 92.8 (14.5) 50.17% 0.06[-0.28,0.4]

Favours follow-up 10.5-1 -0.5 0 Favours intervention

Early developmental intervention programmes provided post hospital discharge to prevent motor and cognitive impairment in preterm
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Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Spittle 2009 49 68.3 (19.1) 47 69 (24.1) 36.49% -0.03[-0.43,0.37]

Subtotal *** 133   131   100% 0.08[-0.16,0.32]

Heterogeneity: Tau2=0; Chi2=1.38, df=2(P=0.5); I2=0%  

Test for overall effect: Z=0.63(P=0.53)  

Test for subgroup differences: Not applicable  

Favours follow-up 10.5-1 -0.5 0 Favours intervention

 
 

Analysis 6.6.   Comparison 6 Early developmental intervention versus standard follow-up (subgroup
analysis: focus of intervention), Outcome 6 Motor outcome at school age (Gri>iths Locomotor).

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

6.6.1 Parent-infant relationship  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

6.6.2 Infant development  

Goodman 1985 28 103 (17.1) 21 108.3 (13) 100% -5.31[-13.74,3.12]

Subtotal *** 28   21   100% -5.31[-13.74,3.12]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.23(P=0.22)  

   

6.6.3 Parent-infant relationship and Infant development  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total *** 28   21   100% -5.31[-13.74,3.12]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.23(P=0.22)  

Test for subgroup differences: Not applicable  

Favours follow-up 105-10 -5 0 Favours intervention

 
 

Analysis 6.7.   Comparison 6 Early developmental intervention versus standard follow-
up (subgroup analysis: focus of intervention), Outcome 7 Rate of cerebral palsy.

Study or subgroup Intervention Follow-up Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

6.7.1 Parent-infant relationship  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Intervention), 0 (Follow-up)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

6.7.2 Parent-infant relationship and Infant development  

APIP 1998 19/218 11/99 57.62% 0.78[0.39,1.59]

Favours intervention 100.1 50.2 20.5 1 Favours follow-up

Early developmental intervention programmes provided post hospital discharge to prevent motor and cognitive impairment in preterm
infants (Review)
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Study or subgroup Intervention Follow-up Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Koldewijn 2009 3/76 5/75 19.17% 0.59[0.15,2.39]

Spittle 2009 2/52 2/53 7.54% 1.02[0.15,6.97]

Wu 2014 1/98 3/45 15.66% 0.15[0.02,1.43]

Subtotal (95% CI) 444 272 100% 0.67[0.38,1.17]

Total events: 25 (Intervention), 21 (Follow-up)  

Heterogeneity: Tau2=0; Chi2=2.09, df=3(P=0.55); I2=0%  

Test for overall effect: Z=1.41(P=0.16)  

   

6.7.3 Infant development  

Cameron 2005 8/28 4/32 33.45% 2.29[0.77,6.78]

Goodman 1985 3/28 3/21 30.72% 0.75[0.17,3.35]

Yigit 2002 2/80 4/80 35.84% 0.5[0.09,2.65]

Subtotal (95% CI) 136 133 100% 1.17[0.56,2.46]

Total events: 13 (Intervention), 11 (Follow-up)  

Heterogeneity: Tau2=0; Chi2=2.79, df=2(P=0.25); I2=28.32%  

Test for overall effect: Z=0.43(P=0.67)  

   

6.7.4 Parent support  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Intervention), 0 (Follow-up)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours intervention 100.1 50.2 20.5 1 Favours follow-up

 
 

Comparison 7.   Early developmental intervention versus standard follow-up (subgroup analysis: quality of studies)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Cognitive outcome at infant
age (BSID-MDI, Griffiths GCI: DQ)

15   Std. Mean Difference (IV, Random,
95% CI)

Subtotals only

1.1 Higher-quality studies 8 1770 Std. Mean Difference (IV, Random,
95% CI)

0.34 [0.21, 0.46]

1.2 Lower-quality studies 7 527 Std. Mean Difference (IV, Random,
95% CI)

0.36 [-0.06, 0.77]

2 Cognitive outcome at
preschool age (Stanford-Binet,
McCarthy: IQ)

8   Std. Mean Difference (IV, Fixed,
95% CI)

Subtotals only

2.1 Higher-quality studies 5 1255 Std. Mean Difference (IV, Fixed,
95% CI)

0.44 [0.32, 0.55]

2.2 Lower-quality studies 3 181 Std. Mean Difference (IV, Fixed,
95% CI)

0.35 [0.05, 0.65]

3 Cognitive outcome at school
age (WISC, Kaufmann: IQ)

5   Std. Mean Difference (IV, Random,
95% CI)

Subtotals only
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.1 Higher-quality studies 5 1372 Std. Mean Difference (IV, Random,
95% CI)

0.18 [-0.08, 0.43]

3.2 Lower-quality studies 0 0 Std. Mean Difference (IV, Random,
95% CI)

0.0 [0.0, 0.0]

4 Motor outcome at infancy
(BSID-PDI, Griffiths Locomotor:
DQ)

10   Std. Mean Difference (IV, Fixed,
95% CI)

Subtotals only

4.1 Higher-quality studies 6 1367 Std. Mean Difference (IV, Fixed,
95% CI)

0.06 [-0.04, 0.17]

4.2 Lower-quality studies 4 378 Std. Mean Difference (IV, Fixed,
95% CI)

0.22 [0.02, 0.42]

5 Motor outcome at preschool
age (Bayley and Griffiths Loco-
motor)

3   Std. Mean Difference (IV, Fixed,
95% CI)

Subtotals only

5.1 Higher-quality studies 2 228 Std. Mean Difference (IV, Fixed,
95% CI)

0.02 [-0.24, 0.28]

5.2 Lower-quality studies 1 36 Std. Mean Difference (IV, Fixed,
95% CI)

0.43 [-0.23, 1.09]

6 Motor outcome at school age
(low score on Movement ABC)

1   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

6.1 Higher-quality studies 1 197 Risk Ratio (M-H, Fixed, 95% CI) 1.04 [0.78, 1.38]

6.2 Lower-quality studies 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

7 Rate of cerebral palsy 7   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

7.1 Higher-quality studies 5 776 Risk Ratio (M-H, Fixed, 95% CI) 0.87 [0.53, 1.41]

7.2 Lower-quality studies 2 209 Risk Ratio (M-H, Fixed, 95% CI) 0.62 [0.20, 1.87]

8 Motor outcome at school age
(Griffiths Locomotor)

1   Std. Mean Difference (IV, Fixed,
95% CI)

Subtotals only

8.1 Higher-quality studies 0 0 Std. Mean Difference (IV, Fixed,
95% CI)

0.0 [0.0, 0.0]

8.2 Lower-quality studies 1 49 Std. Mean Difference (IV, Fixed,
95% CI)

-0.34 [-0.91, 0.23]
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Analysis 7.1.   Comparison 7 Early developmental intervention versus standard follow-up (subgroup
analysis: quality of studies), Outcome 1 Cognitive outcome at infant age (BSID-MDI, Gri>iths GCI: DQ).

Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

7.1.1 Higher-quality studies  

APIP 1998 179 96.3 (17.1) 88 92.9 (18.7) 16.75% 0.19[-0.06,0.45]

I.H.D.P. 1990 343 102.6 (19.4) 532 92.8 (19.1) 32.72% 0.51[0.37,0.65]

Kaaresen 2006 69 94.7 (17.3) 67 90.5 (20.7) 11.11% 0.22[-0.12,0.56]

Koldewijn 2009 81 92.5 (18) 77 90 (17.5) 12.52% 0.14[-0.17,0.45]

Nurcombe 1984 25 115.6 (12.4) 28 109.6 (11.1) 4.82% 0.5[-0.04,1.05]

Ohgi 2004 12 76.4 (15.4) 11 67.9 (15.1) 2.19% 0.54[-0.3,1.37]

Spittle 2009 58 99 (12.8) 57 95.6 (12.6) 9.68% 0.27[-0.1,0.63]

Wu 2014 98 99.2 (9.1) 45 96 (9.4) 10.22% 0.35[-0.01,0.7]

Subtotal *** 865   905   100% 0.34[0.21,0.46]

Heterogeneity: Tau2=0.01; Chi2=9.26, df=7(P=0.23); I2=24.4%  

Test for overall effect: Z=5.24(P<0.0001)  

   

7.1.2 Lower-quality studies  

Bao 1999 36 104.5 (10.8) 41 89.9 (12) 15.92% 1.26[0.77,1.75]

Dusing 2015 3 106.7 (12.6) 4 97.5 (17.6) 5.31% 0.49[-1.06,2.04]

Goodman 1985 40 101.5 (10.5) 40 101 (11) 16.69% 0.05[-0.39,0.48]

Johnson 2009 91 91.3 (18.6) 103 92.9 (18.2) 18.75% -0.09[-0.37,0.2]

Melnyk 2001 20 102.5 (6.1) 22 88.9 (24.4) 13.95% 0.73[0.11,1.36]

Nelson 2001 15 82.7 (21.7) 12 74.7 (17.3) 12.04% 0.39[-0.38,1.16]

Sajaniemi 2001 49 92.6 (17.4) 51 93.7 (16.3) 17.34% -0.06[-0.45,0.33]

Subtotal *** 254   273   100% 0.36[-0.06,0.77]

Heterogeneity: Tau2=0.22; Chi2=27.19, df=6(P=0); I2=77.93%  

Test for overall effect: Z=1.69(P=0.09)  

Test for subgroup differences: Chi2=0.01, df=1 (P=0.93), I2=0%  

Favours follow up 10.5-1 -0.5 0 Favours intervention

 
 

Analysis 7.2.   Comparison 7 Early developmental intervention versus standard follow-up (subgroup
analysis: quality of studies), Outcome 2 Cognitive outcome at preschool age (Stanford-Binet, McCarthy: IQ).

Study or subgroup Intervention Follow up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

7.2.1 Higher-quality studies  

I.H.D.P. 1990 347 93.5 (18.8) 561 84.5 (20) 71.24% 0.46[0.33,0.6]

Kaaresen 2006 67 97.9 (11.1) 67 92.3 (15.6) 11.17% 0.41[0.07,0.75]

Kyno 2012 30 108 (12.1) 27 101 (15.2) 4.68% 0.51[-0.02,1.03]

Nurcombe 1984 25 111.6 (16.3) 28 98.7 (16) 4.15% 0.79[0.23,1.35]

Spittle 2009 52 99.2 (15.3) 51 97.8 (15.7) 8.76% 0.09[-0.3,0.48]

Subtotal *** 521   734   100% 0.44[0.32,0.55]

Heterogeneity: Tau2=0; Chi2=4.81, df=4(P=0.31); I2=16.86%  

Test for overall effect: Z=7.52(P<0.0001)  

   

7.2.2 Lower-quality studies  

Barrera 1986 31 96.5 (16.8) 14 97.3 (17.2) 22.63% -0.05[-0.68,0.58]

Gianni 2006 18 97.6 (5.5) 18 92.4 (9.9) 19.99% 0.63[-0.04,1.31]

Sajaniemi 2001 49 98.4 (16) 51 90.6 (21) 57.38% 0.41[0.02,0.81]

Subtotal *** 98   83   100% 0.35[0.05,0.65]

Favours follow-up 10.5-1 -0.5 0 Favours intervention

Early developmental intervention programmes provided post hospital discharge to prevent motor and cognitive impairment in preterm
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Study or subgroup Intervention Follow up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Heterogeneity: Tau2=0; Chi2=2.3, df=2(P=0.32); I2=13.23%  

Test for overall effect: Z=2.31(P=0.02)  

Test for subgroup differences: Chi2=0.27, df=1 (P=0.6), I2=0%  

Favours follow-up 10.5-1 -0.5 0 Favours intervention

 
 

Analysis 7.3.   Comparison 7 Early developmental intervention versus standard follow-up (subgroup
analysis: quality of studies), Outcome 3 Cognitive outcome at school age (WISC, Kaufmann: IQ).

Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

7.3.1 Higher-quality studies  

APIP 1998 124 99.7 (15.3) 63 101.1 (15) 21.16% -0.09[-0.4,0.21]

I.H.D.P. 1990 336 90.7 (18.2) 533 90.9 (17.8) 27.81% -0.01[-0.15,0.13]

Kaaresen 2006 66 100.9 (14.3) 59 98.2 (16.6) 19.18% 0.17[-0.18,0.53]

Koldewijn 2009 69 97.7 (15.6) 67 94.3 (15.8) 19.77% 0.22[-0.12,0.55]

Nurcombe 1984 24 110.5 (11.7) 31 97.2 (13.7) 12.08% 1.02[0.45,1.59]

Subtotal *** 619   753   100% 0.18[-0.08,0.43]

Heterogeneity: Tau2=0.06; Chi2=14.15, df=4(P=0.01); I2=71.73%  

Test for overall effect: Z=1.36(P=0.17)  

   

7.3.2 Lower-quality studies  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Test for subgroup differences: Not applicable  

Favours follow-up 10.5-1 -0.5 0 Favours intervention

 
 

Analysis 7.4.   Comparison 7 Early developmental intervention versus standard follow-up (subgroup
analysis: quality of studies), Outcome 4 Motor outcome at infancy (BSID-PDI, Gri>iths Locomotor: DQ).

Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

7.4.1 Higher-quality studies  

I.H.D.P. 1990 342 95 (16.3) 530 94.6 (16.3) 62.91% 0.03[-0.11,0.16]

Kaaresen 2006 69 94.3 (16.3) 67 93.1 (17.2) 10.28% 0.07[-0.27,0.41]

Koldewijn 2009 76 88.9 (17.4) 75 82.4 (17.3) 11.22% 0.37[0.05,0.69]

Nurcombe 1984 32 99.4 (11.4) 38 103 (12.4) 5.2% -0.3[-0.77,0.17]

Ohgi 2004 12 69.8 (19.2) 11 63.1 (13.6) 1.7% 0.39[-0.44,1.21]

Spittle 2009 58 99.9 (14.8) 57 98.6 (16.9) 8.69% 0.08[-0.28,0.45]

Subtotal *** 589   778   100% 0.06[-0.04,0.17]

Heterogeneity: Tau2=0; Chi2=6.67, df=5(P=0.25); I2=25.05%  

Test for overall effect: Z=1.16(P=0.25)  

   

7.4.2 Lower-quality studies  

Bao 1999 36 98.3 (13.9) 41 93.6 (13.1) 20.19% 0.35[-0.11,0.8]

Goodman 1985 40 108 (18.5) 40 105 (13.5) 21.3% 0.18[-0.26,0.62]

Johnson 2009 91 94.8 (15.9) 103 92 (16.8) 51.49% 0.17[-0.11,0.45]

Favours follow-up 10.5-1 -0.5 0 Favours intervention
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Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Nelson 2001 15 72.3 (19.6) 12 66.2 (16.5) 7.02% 0.32[-0.44,1.09]

Subtotal *** 182   196   100% 0.22[0.02,0.42]

Heterogeneity: Tau2=0; Chi2=0.51, df=3(P=0.92); I2=0%  

Test for overall effect: Z=2.12(P=0.03)  

Test for subgroup differences: Chi2=1.76, df=1 (P=0.19), I2=43.05%  

Favours follow-up 10.5-1 -0.5 0 Favours intervention

 
 

Analysis 7.5.   Comparison 7 Early developmental intervention versus standard follow-up (subgroup
analysis: quality of studies), Outcome 5 Motor outcome at preschool age (Bayley and Gri>iths Locomotor).

Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

7.5.1 Higher-quality studies  

Kaaresen 2006 66 93.7 (13.6) 66 92.8 (14.5) 57.9% 0.06[-0.28,0.4]

Spittle 2009 49 68.3 (19.1) 47 69 (24.1) 42.1% -0.03[-0.43,0.37]

Subtotal *** 115   113   100% 0.02[-0.24,0.28]

Heterogeneity: Tau2=0; Chi2=0.13, df=1(P=0.72); I2=0%  

Test for overall effect: Z=0.18(P=0.86)  

   

7.5.2 Lower-quality studies  

Gianni 2006 18 102.8 (9.7) 18 97.2 (15.2) 100% 0.43[-0.23,1.09]

Subtotal *** 18   18   100% 0.43[-0.23,1.09]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.27(P=0.2)  

Test for subgroup differences: Chi2=1.25, df=1 (P=0.26), I2=20.23%  

Favours intervention 10.5-1 -0.5 0 Favours follow-up

 
 

Analysis 7.6.   Comparison 7 Early developmental intervention versus standard follow-up (subgroup
analysis: quality of studies), Outcome 6 Motor outcome at school age (low score on Movement ABC).

Study or subgroup Intervention Follow-up Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

7.6.1 Higher-quality studies  

APIP 1998 69/129 35/68 100% 1.04[0.78,1.38]

Subtotal (95% CI) 129 68 100% 1.04[0.78,1.38]

Total events: 69 (Intervention), 35 (Follow-up)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.27(P=0.79)  

   

7.6.2 Lower-quality studies  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Intervention), 0 (Follow-up)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours intervention 20.5 1.50.7 1 Favours follow-up
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Analysis 7.7.   Comparison 7 Early developmental intervention versus standard
follow-up (subgroup analysis: quality of studies), Outcome 7 Rate of cerebral palsy.

Study or subgroup Intervention Follow-up Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

7.7.1 Higher-quality studies  

APIP 1998 19/218 11/99 50.45% 0.78[0.39,1.59]

Cameron 2005 8/28 4/32 12.45% 2.29[0.77,6.78]

Koldewijn 2009 3/76 5/75 16.78% 0.59[0.15,2.39]

Spittle 2009 2/52 2/53 6.61% 1.02[0.15,6.97]

Wu 2014 1/98 3/45 13.71% 0.15[0.02,1.43]

Subtotal (95% CI) 472 304 100% 0.87[0.53,1.41]

Total events: 33 (Intervention), 25 (Follow-up)  

Heterogeneity: Tau2=0; Chi2=5.75, df=4(P=0.22); I2=30.48%  

Test for overall effect: Z=0.57(P=0.57)  

   

7.7.2 Lower-quality studies  

Goodman 1985 3/28 3/21 46.15% 0.75[0.17,3.35]

Yigit 2002 2/80 4/80 53.85% 0.5[0.09,2.65]

Subtotal (95% CI) 108 101 100% 0.62[0.2,1.87]

Total events: 5 (Intervention), 7 (Follow-up)  

Heterogeneity: Tau2=0; Chi2=0.13, df=1(P=0.72); I2=0%  

Test for overall effect: Z=0.86(P=0.39)  

Favours intervention 100.1 50.2 20.5 1 Favours follow-up

 
 

Analysis 7.8.   Comparison 7 Early developmental intervention versus standard follow-up (subgroup
analysis: quality of studies), Outcome 8 Motor outcome at school age (Gri>iths Locomotor).

Study or subgroup Intervention Follow-up Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

7.8.1 Higher-quality studies  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

7.8.2 Lower-quality studies  

Goodman 1985 28 103 (17.1) 21 108.3 (13) 100% -0.34[-0.91,0.23]

Subtotal *** 28   21   100% -0.34[-0.91,0.23]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.16(P=0.25)  

Test for subgroup differences: Not applicable  

Favours intervention 10.5-1 -0.5 0 Favours follow-up

 

W H A T ' S   N E W

 

Date Event Description

21 August 2015 New citation required but conclusions
have not changed

This review identified an additional 4 trials, along with 3 addi-
tional long-term outcomes studies for trials that were previously
included. A total of 25 trials are included in this review
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Date Event Description

21 August 2015 New search has been performed This updates the review, "Early developmental intervention pro-
grams post-hospital discharge to prevent motor and cognitive
impairments in preterm infants", published in the Cochrane
Database of Systematic Reviews (Spittle 2007)

 

H I S T O R Y

Protocol first published: Issue 4, 2005
Review first published: Issue 2, 2007

 

Date Event Description

1 October 2012 New citation required and conclusions
have changed

This updated review identified an additional 6 studies, resulting
in inclusion of a total of 21 studies in this review

17 September 2008 Amended Converted to new review format

1 December 2006 New citation required and conclusions
have changed

Substantive amendments made
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