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Abstract

Aim: We compared the impact of standard infant physiotherapy and the family-cen-
tred programme, Coping with and Caring for Infants with Special Needs (COPCA), in
infants born before 32 weeks without significant brain lesions.

Methods: This randomised controlled trial was carried out in patients' homes and
outpatient settings in Switzerland between January 2016 and October 2019. We
used data from the national SwissNeoNet register and an assessment battery that
included infant and family outcomes and video analyses of therapy sessions. The
Infant Motor Profile was the primary outcome instrument.

Results: The COPCA group comprised six boys and two girls with a median gesta-
tional age of 27 weeks (range 25-30), and the standard care group comprised seven
boys and one girl with a median gestational age of 29.5 weeks (range 26-31). COPCA
participants improved significantly more between baseline and 18 months in the IMP
variation (9.0 percentage points, 95% confidence interval: 0.3-17.5) and performance
(12.0 percentage points, 95% confidence interval: 4.1-20.6) domains than standard
care participants. COPCA coaching was positively associated with IMP scores at
18 months, but some standard care actions were negatively associated.

Conclusion: COPCA was associated with better motor outcome in infants born be-

fore 32 weeks than standard infant physiotherapy.

KEYWORDS
early physiotherapy, family-centred practice, family outcomes, motor outcome, preterm

infants

Abbreviations: BSID-III, Bayley Scales of Infant and Toddler Development, Third Edition; Cl, confidence interval; COPCA, Coping with and Caring for Infants with Special Needs; IMP,
Infant Motor Profile; PEDI, Pediatric Evaluation of Disability Inventory; RCT, randomised controlled trial.
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1 | INTRODUCTION

Despite improvements in perinatal and neonatal care, infants born
before 32 weeks of gestation face a substantially increased risk of
motor and cognitive impairments. About 5%-9% of these preterm
infants develop cerebral palsy.1 Many more infants are diagnosed
with milder disorders later in life, including mild cognitive, motor im-
pairment and attention-deficit/hyperactivity disorder.>?

In Switzerland, all children born below 32 weeks of gestational
age are assessed for developmental outcomes and the need for ther-
apeutic support in specialised follow-up centres, according to a stan-
dardised programme. Outcome data are entered into the national
SwissNeoNet register.3 This register is run by the Swiss Society of
Neonatology and is a medical quality register for level 3 and level
2b units. Participation by these units is mandatory under Swiss law.

Various early physiotherapeutic intervention programmes
are available for preterm born children with motor impairments.*
Unfortunately, no evidence is available about whether physiother-
apeutic intervention programmes for infants have a positive effect
on long-term motor outcomes.* Until about two decades ago, tra-
ditional physiotherapeutic approaches focused on the child's motor
development. Since then, physiotherapeutic intervention pro-
grammes have increasingly included caregivers. Family-centred care,
which recognises the importance of including family members as ac-
tive and equal partners in the child's care, has become the practice
of choice.® Also, the focus on early physiotherapeutic interventions
has shifted to the parents when preterm infants are born before
32 weeks. Systematic reviews on early interventions have indicated
that parental involvement was associated with better outcomes for
both the infant and family.*>

Coping with and Caring for Infants with Special Needs (COPCA)
is an early physiotherapeutic intervention family-centred pro-
gramme, which was developed some 15 years ago.® It comprises a
family and educational component and a neurodevelopmental com-
ponent. The family component focuses on including family members
as autonomous, responsible and active partners in the intervention
process. The coach, who is a physiotherapist, encourages the family
to stimulate the infant's development during daily care and to make
their own decisions. The educational component is based on neuro-
nal group selection theory, which is a framework for understanding
and treating disordered motor behaviour in children. This compo-
nent challenges the infant's self-produced motor behaviour with trial
and error experiences. It aims to increase the variety of the infant's
motor movements and to enhance the infant's capacity to adapt
movements to different situations.”

Studies from the Netherlands compared the effect of the COPCA
intervention programme with standard infant physiotherapy care,
which is referred to as standard care in this paper.é’8 Both studies
evaluated COPCA in infants at very high risk of cerebral palsy and
used a double approach, by combining a randomised controlled trial
(RCT) with process evaluation. The latter® included video recordings
of the intervention sessions, in which distinguishable intervention

elements were defined, quantified and analysed with respect to

Key notes

e The Coping with and Caring for Infants with Special
Needs (COPCA) intervention had not been evaluated in
preterm infants born at less than 32 weeks of gestation
without significant brain lesions.

e Improvements in the Infant Motor Profile were the pri-
mary outcome instrument in this study, with a particular
on the variation and performance domains.

e COPCA was associated with better motor outcomes
in our cohort of 16 infants than standard infant

physiotherapy.

their association with developmental outcomes.®”* The first study®

comprised 46 term and preterm infants who had definitely abnormal
general movements at 10 weeks of corrected age. Of these, 10 (22%)
were later diagnosed with cerebral palsy. The infants received ei-
ther COPCA or standard care between 3 and 6 months of corrected
age, and the authors reported that the developmental outcomes
of the two intervention groups did not differ. This could partly be
explained by the overlap in physiotherapeutic content between the
two interventions. The process evaluation showed that the associa-
tions between the contents of the physiotherapy and developmental
outcomes differed for children who were, and were not, diagnosed
with cerebral palsy. In the infants with cerebral palsy, two important
COPCA components were associated with better motor develop-
mental outcomes at 18 months of corrected age: caregiver coach-
ing and challenging the infant to self-produce motor behaviour with
ample trial and error experiences.®'° In children without cerebral
palsy, the use of hands-on techniques was associated with less fa-
vourable motor outcomes.® The second study comprised 43 term
and preterm infants at very high risk of cerebral palsy, mainly due to
severe brain lesions. After they were included between term-equiva-
lent age and 9 months of corrected age, the infants received COPCA
or standard care for 12 months. The authors reported that 22 infants
(51%) were later diagnosed with cerebral palsy.1>!! Again, the groups
did not differ in developmental outcomes and the content of the
physiotherapy was not associated with developmental outcomes.
However, a difference in family function emerged and that was that
the family's quality of life improved over time in the COPCA group,
whereas it remained similar in the standard care group. In addition,
a qualitative study on caregivers' experiences with COPCA showed
that the mothers of infants with special needs appreciated the in-
tervention programme.!? This was in line with another study that
showed that more frequent caregiver coaching was associated with

better family empowerment.™*

Receiving the intervention at home,
support from the COPCA coach, the chance to participate as an ac-
tive partner and the parents' increasing awareness of their ability
to make independent, informed decisions were particularly valued.
However, the COPCA intervention programme had not been

evaluated in the much larger group of preterm infants born before
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32 weeks without significant brain lesions. Therefore, the primary
aim of this small explorative study was to evaluate the effect of
6 months of the COPCA intervention programme. The programme
focused on preterm infants born before 32 weeks of gestation and
was applied from 1 to 4 months of corrected age onwards. These
were infants who all faced a moderate-to-high, but not very high,
risk of developmental disorders. The focus was on the infant's
motor development, as the major aim of early physiotherapy in-
terventions is to improve motor outcomes in infants with, or at
risk of, developmental motor disorders. In addition, we aimed to
evaluate the effects of the intervention on infant cognition and
family outcomes. The double approach of an RCT and process eval-
uation was used, similar to the Dutch studies described above. We
addressed four research questions. First, did motor development
differ between preterm infants receiving COPCA and controls re-
ceiving standard care when it was measured immediately after the
intervention and at 18 months of corrected age using the Infant
Motor Profile (IMP)? Second, did cognitive development and func-
tion in daily life differ in the two intervention groups, immediately
after the intervention and at 18-24 months of corrected age? Third,
did family outcomes improve immediately after the intervention
and at 18 months of corrected age, when infants received COPCA
or standard care? Fourth, what were the specific physiotherapy
actions associated with better motor outcomes at 18 months of
corrected age?

2 | PATIENTS AND METHODS

This explorative multicentre, parallel-group study, with bal-
anced randomisation, was conducted in the German-speaking
part of Switzerland and stratified by its four study sites in Zurich,
Winterthur, Basel and St. Gallen.

2.1 | Participants

The primary inclusion criterion was preterm birth at <32 weeks of
gestation. The neonatal data on all infants were retrieved from the
standard recording in the SwissNeoNet register.® The infants were
recruited between 35 weeks of gestational age and 4 months of
corrected age, if they showed neurological abnormalities that indi-
cated a moderate-to-high risk of cerebral palsy. Neurological symp-
toms included muscular hypertonia, hypotonia, hyperexcitability
and abnormal general movements or cranial ultrasound abnormali-
ties. Referrals to paediatric physiotherapy by the physicians in the
follow-up centres were based on abnormal neurological findings.
The exclusion criteria were additional severe congenital disorders,
such as a serious congenital heart disorder or cystic fibrosis. Infants
who participated in the Erythropoietin for the Repair of Cerebral
Injury in Very Preterm Infants study were excluded. Caregivers

who had a poor understanding of German were also excluded.
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Between 29th February 2016 and 4th December 2017, 22 in-
fants seen at the four study sites fulfilled the inclusion criteria and
16 were included, as four families did not want to take part and two
infants were seeing a therapist who was not participating in the
study (Figure 1). After written, informed consent, the infants were
randomly assigned to the two groups. The COPCA group comprised
six boys and two girls with a median gestational age of 27 weeks
(range 25-30) at birth and median age of 4.5 weeks (range 0-15) at
inclusion. The standard care group consisted of seven boys and one
girl born at a median of 29.5 weeks (range 26-31) and included at a
median age of 14.5 weeks (range 0- 22) (Table 1).

The computer generated a set of permuted blocks with different
lengths of numbers of participants for each site. The random allo-
cation sequences were sent to a study-specific mail account, from
which the neonatologist could retrieve the infant's study group allo-

cation. The infant was allocated to receive standard care or COPCA.

2.2 | Interventions

Participants received COPCA or standard care for 6 months after in-
clusion, with a recommended frequency of one weekly face-to-face
session lasting 30-45 minutes. All eight of the COPCA families re-
ceived the intervention at home. The standard care intervention was
provided at home in two cases and in outpatient settings in six cases.

The intervention was delivered by COPCA coaches who followed
the programme's theoretical and practical principles.*® Caregivers
learnt how to stimulate their infant's development by challenging
their motor behaviour with trial and error experiences (Figure 2A).
This aimed to empower the caregivers’ competencies to stimulate
the infant's daily development, by increasing their motor repertoire
and enhancing their capacity to adapt movements to situations.
Standard care was based on what paediatric physiotherapists gener-
ally assume to be useful to promote the development of infants with
special needs. Standard care is heterogeneous and eclectic, uses par-
ent training and often includes components of neurodevelopmental
treatment with hands-on techniques (Figure 2B).° Details of both in-
terventions are provided in Appendix S1, according to the Template

for Intervention Description and Replication guidelines.***?

2.3 | Measurements

The study's primary outcome measure was the IMP,*® which was per-
formed at baseline, 3 and 6 months after baseline and at 18 months
of corrected age. The IMP is a video-based assessment that provides
information on the infant's motor behaviour in five domains: varia-
tion or the size of the motor repertoire, adaptability or the ability
to select adaptive motor strategies, symmetry, fluency and perfor-
mance. The total score and domain scores are expressed as percent-
ages, with a maximum score of 100%. The IMP has good reliability

and validity, including proper responsiveness to change.”*”*® The
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Assessed for eligibility: n =22

FIGURE 1 Flow diagram of
participants and enrolment. BSID-III:
Bayley Scales of Infant and Toddler
Development, Third Edition; COPCA,

Excluded: n=6

¢ Declined to participate: n =4
P * Infant received already .. .
physiotherapy: n = 2 Pediatric Center; FES, Family

Coping with and Caring for Infants with
Special Needs; DPC, Developmental

Empowerment Scale; IMP, Infant Motor

Randomized: n =16

!

Profile; MPOC, Measure of Processes
of Care; NE, neurological examination;
PEDI, Pediatric Evaluation of Disability
Inventory; PPT, Pediatric Physiotherapy;
SC, standard care

Allocation
Allocation to COPCA: n=8 Allocation to TIP: n =8
* Received COPCA: n=38 ¢ Received TIP: n=8
Follow-up
Lost to follow-up PTT: n=0 Lost to follow-up PTT: n=0
Lost to follow-up DPC: n=1 Lost to follow-up DPC: n=0
(no show)
\ 4 Analyses
Analyses: n =8 Al
- .RT" ® ST”") 8" (L) RTJ @ _T“(“) 10 @) [TH @) [T2.m) T3 () T4 ()
IMP 2 8 8 8 s 18 i b $ u
PEDI - 0 87 8 il ‘5 g d 8 u
MPOC - 0 0 0 FEDA u L 8 u
Bayley - - - E 7 MPOC - 0 0 0 -
oo Bayley - 8
NE - - - - 7 1
NE 8

IMP assessment was carried out by the therapist in charge of the
infant's intervention and the video was scored by an assessor who
was blinded to the group allocation.

The secondary outcome measures were the Family
Empowerment Scale,’ the Pediatric Evaluation of Disability
Inventory (PEDI),?%?! the Measure of Processes of Care,?%?%
the Bayley Scales of Infant and Toddler Development, Third
Edition (BSID-111)** and a neurological examination. The Family
Empowerment Scale is a questionnaire that assesses empower-
ment of the family regarding family life, exposure to the child's
health care service and the parents' community involvement. We
only used the German translation of the 12-item family subscale,
with a maximum total score of 60. The German version of the PEDI
was used to assess functional outcome and assistance needs. The
German version of the Measure of Processes of Care parental ques-
tionnaire was used to quantify the extent to which the caregivers
experience family-centredness in child care.??? The BSID-111** and
the neurological examination were carried out by experienced de-
velopmental paediatricians, blinded to the group allocation, during
the routine follow-up assessment at 2 years of corrected age. The
paediatric neurological examination classified the presence or
absence of cerebral palsy, according to Palisano et al?® The time

points of the assessments are summarised in Table 2.

2.4 | Quantification of intervention sessions

The number and duration of all the study sessions were documented.
Two sessions for each infant were video-recorded, to assess any
differences between the interventions and to determine what per-
centage of time was spent on physiotherapy actions and situations.
These were recorded 1 and 5 months after the intervention started
and the mean scores were used for further analyses, as the contents
of the two videos were largely similar.

To classify the intervention elements and to determine their rela-
tive quantity, we used the Groningen Observer Protocol, version two?
and the software programme Observer XT, version 11.5 (Noldus).
The Protocol quantifies specific physiotherapy actions as distinguish-
able intervention elements in terms of their relative duration during a
physiotherapy session. Actions are divided into five main categories:
neuromotor actions, educational actions towards caregivers, commu-
nication, position and situation. Within each category, specific phys-
iotherapeutic intervention elements are defined. The Protocol can
also record some independent variables, such as involvement of family
members and caregiver roles. Two research assistants, blinded to the
group allocation, classified all the videos independently and had good
to excellent inter-observer reliability, measured by an interclass cor-

relation coefficient two-way random model (Tables 3 and S1).
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TABLE 1 Background of studied groups

Standard
COPCA(n=8) care (n=8)
Sex (M/F) 6/2 7/1
Gestational age (weeks): 27 (25-30) 29.57 (26-31)
median (range)
Birthweight (grams): 850 (570-1450) 1025
median (range) (690-1400)
pH < 7.05 0(0) 1(12.5)
Apgar 5 min: median 6.5(3-8) 7 (3-8)
(range)
Firstborn, n (%) 7 (87.5) 3(37.5)
Twins, n (%) 2 (25) 2 (25)
Bronchopulmonary 0 (0) 2 (25)
dysplasia, n (%)
Length of hospital stay 76.4(30.2) 54.1(30.4)
(days): mean (SD)
Brain lesions
IVH, grade 1-2 n (%) 1(12.5) 1(12.5)
PVL n (%) 1(12.5) 0
Abnormalities in the 8(100) 8 (100)
neurological examination
General movements at 3-mo CAP
Mildly abnormal, n (%) 5(62.5) 5(62.5)
Definitely abnormal, 0 0
n (%)
Maternal age (years): 36.5(28-49) 30.5 (24-40)
median (range)
Maternal education,® low/  3(37.5),1(12.5), 4 2(25),3
middle/high, n (%) (50.0) (37.5),3
(37.5)
Corrected age at baseline 4.5 (0-15) 14.5 (0-22)

(weeks): median (range)

Note: Significance level: P values <.05.

Abbreviations: CA, corrected age; COPCA, Coping with and Caring for
Infants with Special Needs; IHV, intraventricular haemorrhage; PVL,
periventricular leukomalacia.

Difference between COPCA and standard care: Hodges-Lehmann
estimator: +2.0 (95% Cl 0.0-5.0).

bAccording to Hadders-Algra et al?®, this study indicated that not only
infants with definitely abnormal GMs at 3-mo CA are at increased risk
of developmental disorders, but also infants with the combination of
abnormalities at the neurological examination and mildly abnormal
GMs.

‘Levels of education: low = primary education/junior vocational
training, middle = secondary education/senior vocational training,
high = university education/vocational colleges.

2.5 | Data analyses

The power calculation was based on the primary outcome meas-
ure, the IMP total score. We calculated that a sample size of 19 in-
fants in both of the groups would have resulted in a power of 80%
(alpha = 0.05) to detect a clinically relevant change of 7.5 percentage
points in the IMP total score with a standard deviation of 8.2 (10).

ACTA PEDIATRICA SRVYFEEvaE

Based on the power calculation and anticipating substantial attrition,
we had aimed to recruit 68 infants over a 2-year period. However,
we were only able to recruit two groups of eight infants, which
only allowed us to carry out an RCT with an exploratory analysis.
Enrolment had to be stopped before the planned number of infants
had been included, as the project's resources ran out due to very
slow recruitment.

The characteristics of the groups were quantified by descriptive
statistics. The chi-square test was used to compare differences in
categorical data at baseline. The chi-square test was used to com-
pare differences in categorical data at baseline. To compare met-
ric data, we computed non-parametric 95% or 99% confidence
intervals (Cl) for the difference in location parameters, derived from
exact Mann-Whitney U tests (Hodges-Lehmann estimator). Non-
parametric analyses were used for all outcomes, as most data were
not normally distributed.

As the primary data analyses indicated that the variation and
performance of the normally distributed IMP domains showed inter-
esting results, we fitted a linear mixed model to the data. The model
included time, group and the time-group interaction as fixed effects
and subject as the random intercept. In the analysis of strongly
age-dependent IMP performance scores,?” we also adjusted for ges-
tational age and corrected age at baseline. Regression analyses were
conducted to explore associations between physiotherapy actions
and IMP domain scores at 18 months. The confidence level for all
estimated effects was adjusted for multiple testing and P values of
<.01 were considered statistically significant.

For the linear mixed model, we used the Ime4 package for R and
R version 3.6.1 (R Foundation). The other analyses were performed
with SPSS, version 26.0 (IBM Corp).

3 | RESULTS
3.1 | Participants

All 16 infants completed the study up to 18 months of corrected
age, but one COPCA group infant was not assessed at 2 years of cor-
rected age (Figure 1). Their characteristics are described inTable 1.28
All infants had shown neurological abnormalities at inclusion. At
3 months of corrected age, 10 presented with mildly abnormal gen-
eral movements, but none had definite abnormal general movements.
Despite randomisation, gestational age at birth in the COPCA group
was significantly lower than in the standard care group (median 27 vs
29.5 weeks) (Table 1). The COPCA group received 15.0-21.0 (mean
18.5) sessions, lasting 23.0-40.5 minutes (mean 37.0 minutes) per
session. The standard care group received 11.0-30.0 (mean 19.5)
sessions, lasting 28.0-39.5 minutes (mean 32.0 minutes) per session.
The overall intensity of therapy did not differ significantly between
the groups. None of the infants received other forms of early inter-
vention between baseline and 18 months of corrected age.

All the analyses were performed according to the assigned

groups and the results are summarised in Figure 1. The IMP had
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FIGURE 2 Characteristics of the
COPCA intervention and standard care
infant physiotherapy intervention. A,
COPCA intervention. The mother (left) is
playing with the infant. She challenges the
infant to self-produced motor behaviour
while receiving hints from the COPCA
coach. B, Standard care. The mother

(left) is applying hands-on facilitation
techniques to promote the infant's normal
sensorimotor experiences while receiving
strict instructions from the therapist

Intervention period

Follow-up PPT

TABLE 2 Primary and secondary

Follow-up DPC : :
R outcome measures at the various time

After
3 mo

After
6 mo

Measurements At 18 mo of

measures Baseline

Primary outcome
IMP +? + + +
Secondary outcomes

Family 4 A + +
Empowerment
Scale

German PEDI + +

Measure of +
Processes of Care

BSID-IlI

Neurological
examination

corrected age

At 24 mo of points

corrected age

Abbreviations: BSID-11l, Bayley Scales of Infant and Toddler Development, Third Edition; DPC,
Developmental Pediatric Center; IMP, Infant Motor Profile; PEDI, Pediatric Evaluation of Disability

Inventory, German version; PPT, Pediatric Physical Therapy.
In infants = 3 mo of corrected age.

missing data at baseline, as six infants in the COPCA group and three
infants in the standard care group were too young to performit. The
Measure of Processes of Care had high levels of missing data and
could not be analysed, as the caregivers reported that many items
did not apply to their situation.

The neurological examination at 2 years revealed that none of

the children had been diagnosed with cerebral palsy.

3.2 | Primary and secondary outcomes

The medians and ranges of the primary outcomes in both groups at
all time points are summarised in Tables 4 and S2 also includes the
secondary outcomes. The IMP total scores and adaptability, sym-
metry and fluency domain scores did not differ between the groups.
The IMP scores for the variation and performance domains were
similar in the two groups at baseline and 3 and 6 months later, but
higher in the COPCA group than the standard group at 18 months

of corrected age. They were a median of 95.0 vs 88.5, with a
Hodges-Lehmann estimator of 7.0 (95% ClI 0.0-13.0), for variation.
The performance values were 93.5 vs 91.5 and 2.0 (95% ClI 1.0-4.0),
respectively.

The total Family Empowerment Scale scores did not differ sig-
nificantly between the groups. The German PEDI scores for both
groups did not differ at baseline and 3 months later. However,
6 months after baseline the median functional mobility score of
the standard care group was significantly higher than the COPCA
group (43.9 vs 28.6), with a Hodges-Lehmann estimator of 9.0 (95%
Cl 3.6-30.5). At 18 months of corrected age, the difference had dis-
appeared. The BSID-IIl scores at 2 years of corrected age were not
significantly different between the groups.

We carried out linear mixed model analyses of the IMP variation
and performance domains (Table 5). These indicated a significant
improvement in the mean variation domain score for the COPCA
group between 3 and 6 months after baseline, by 14.2 (95% Cl 6.1-
22.3). This was nine percentage points (95% Cl 0.3-17.5) more than
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TABLE 3 Percentages of time spent on
physiotherapy actions and situations for
COPCA intervention and standard care
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ICCs COPCA(n=28) Standard care (n = 8)
PPT actions and situations (n = 16)* Median % (range) Median % (range)
Neuromotor actions
Facilitation techniques 0.89 5.2(1.0-7.9) 15.4 (4.9-23.9)
SPMB 0.95 40.6 (34.9-66.6) 22.2(16.5-41.8)
Involved in exploration 0.86 18.3(10.4-38.3) 15.8 (4.7-26.5)
No signs of exploration 0.93 25.6 (20.1-28.4) 11.7 (0.5-19.3)

CSPMB, infant is allowed to 0.93
continue activity

CSPMB, flows over into 0.92
hands-on techniques

37.2(9.5-41.5) 10.4 (3.5-21.7)

6.3(0.0-14.9) 27.3(11.5-56.9)

Educational actions towards caregiver

Caregiver coaching 0.87 90.0 (53.5-99.2.0) 0.0 (0.0-0.0)

Caregiver training 0.80 0.0 (0.0-1.4) 51.5(0.0-68.4)

Not specified educational 0.75 10.0 (0.8-46.5) 48.5 (31.6-100.0)

actions®
Communication

Instruct 0.80 6.6 (4.6-16.9) 5.2(0.9-11.3)
Strict instruction 0.76 3.1(1.0-11.9) 3.4 (0.0-7.8)
Giving hints 0.78 4.5(1.8-5.8) 2.1(0.3-3.5)

Note: % = Median percentage of time spent on physical therapy actions and situations during
physiotherapy sessions 1 and 5 mo after the start of intervention; differences between groups
tested with Mann-Whitney U tests (non-parametric confidence intervals for the difference in
location parameters, ie Hodges-Lehmann estimator).

Actions preceded by cubed numeration are modifiers (specifications of the associated
physiotherapeutic intervention element).

P < .01—bold number shows statistically significant P values.

Abbreviations: COPCA, Coping with and Caring for Infants with Special Needs; CSPMB, challenged
to self-produce motor behaviour; SPMB: self-produce motor behaviour.

?|CC: interclass correlation coefficient; ICCs were calculated to assess inter-rater reliability; they
are based on the scores of two independent research assistants who assessed all videotapes.

bNot specified educational actions’ were scored if neither training nor coaching were taking
place. Examples of this behaviour are the situation during which the therapist is treating the infant
without information exchange with the caregiver or the situation that the therapist is occupied
with something not related to the session.

the standard care group (Figure 3). The performance domain scores
for both groups improved between 3 and 6 months after baseline
and between 3 months after baseline and 18 months of corrected
age (Table 5). This time-group interaction indicated that the COPCA
group improved by 12 percentage points (95% Cl 4.1-20.6) more be-
tween 3 months after baseline and 18 months of corrected age than
the standard care group (Figure 3).

3.3 | Session contents and association with the IMP

The percentage of time spent on neuromotor actions, educating
caregivers and communication during the video-recorded sessions
are summarised in Table 3, with all physiotherapy actions covered
in Table S1. In the COPCA group, most of treatment time spent on
neuromotor actions focused on self-produced motor behaviour (me-
dian 40.6%) and hands-off techniques that challenged the infants to

self-produce motor behaviour (median 37.2%). Most of the time in
the educating caregiver category was spent on coaching caregivers
(median 90.0%).

In the standard care group, most of treatment time on neuromo-
tor actions was spent on challenging the infant to self-produce motor
behaviour flowing over into hands-on technique within 20 seconds
(median 27.3%). Facilitation, another hands-on technique, was also
frequently applied (median 15.4%). Most of the educating caregiver
category was spent on training them (median 51.5%), with no time
spent on coaching. The time spent on neuromotor and educational
actions differed significantly between the groups (Table 3).

In the 16 video-recorded COPCA sessions, 15 caregivers played
an active role and engaged with the infant in daily routines like play-
ing, while the therapist observed the interaction and provided hints
and suggestions. One caregiver played an observational role in the
treatment while she simultaneously cared for the twin brother. In

the 16 video-recorded standard care sessions, eight caregivers
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TABLE 5 Within-group time contrasts estimated from a linear mixed model

Between baseline and after

Between 3 mo after baseline and 18 mo

3 mo Between 3 and 6 mo after baseline of corrected age
Standard COPCA Standard care COPCA Standard care
COPCA care Mean (95% Cl) Mean (95% ClI) Mean (95% ClI) Mean (95% Cl)
IMP variation NA NA n=28 n=28 n=38 n=28
6.0 (-2.1-14.1) 7.1(-1.0-15.2) 14.2 (6.1-22.3) 5.2 (-2.8-13.3)
IMP performance NA NA n=8 n=8 n=8 n=8

16.8 (9.0-24.5)

12.9 (5.1-20.6) 35.8(28.0-43.5) 23.5(15.8-31.2)

Note: Performance adjusted for gestational age and corrected age at baseline, confidence level adjusted for multiple testing (Tukey's method).

P < .01—bold number shows statistically significant changes.

Abbreviations: Cl, confidence interval; COPCA, Coping with and Caring for Infants with Special Needs; NA, not assessed.
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FIGURE 3 Developmental changes in IMP scores in of both groups. (A) developmental changes in the variation domain. (B)
developmental changes in the performance domain. The lines indicate the group mean values, and the error bars indicate one standard error.

Group: --------- , COPCA; ———, Standard care

played an observational role, six guided the attention of the infants
while the therapist performed the treatment and two performed the
handling techniques by following the therapist's instructions.

We only present the exploratory regression analyses of associa-
tions between physiotherapeutic actions and infants in the IMP vari-
ation and performance domains at 18 months of corrected age. This
is because these were the only outcome variables to show differ-
ences in the between-group analyses. The IMP variation score was
negatively associated with the neuromotor action of challenging the
infant to self-produced motor behaviour, flowing over into hands-on
techniques (beta -0.27, 95% Cl -0.45 to -0.09, P = .005) and the
educational action of caregiver training (beta -0.14, 95% Cl -0.22

to -0.03, P = .01). However, the educational action of caregiver

coaching (beta 0.03, 95% ClI 0.01-0.05, P = .01) showed a positive
association with IMP performance scores.

4 | DISCUSSION

This small, explorative RCT showed that preterm infants born be-
fore 32 weeks of gestation without significant brain lesions showed
some better motor outcomes at 18 months of corrected age if they
received 6 months of COPCA rather than standard care. These
improvements were in the IMP domains of variation and perfor-
mance. COPCA and standard care differed significantly with regard
to neuromotor actions and caregiver education actions. Hands-on
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techniques and caregiver training were negatively associated with
the IMP variation domain and caregiver coaching was positively as-
sociated with the IMP performance domain. The latter association
was not very strong, but confirms previous COPCA studies,®?1!
which highlights the significance of this intervention element in clini-
cal practice.

The finding that COPCA was associated with better IMP scores
in the variation and performance domains at 18 months agrees with
Sgandurra et al'® on the effect of early interventions in very preterm
infants without brain lesions. Our linear mixed model analyses in-
dicated, that the variation domain scores, which reflect the size
of the motor repertoire, continuously increased between baseline
and the follow-up, at 18 months of corrected age, in the COPCA
group. This was particularly true between the end of the interven-
tion and this follow-up. In contrast, the motor repertoire of the in-
fants in the standard care group increased between baseline and
the end of the intervention, but had decreased again by follow-up
at 18 months of corrected age. These results may be interpreted as
follows. First, early interventions may increase the motor repertoire
of preterm infants at moderate-to-high risk of developmental disor-
ders. Second, the effects are sustainable because caregivers who
appreciated the importance of challenging their infant's self-pro-
duced motor behaviour continue to act accordingly, even after the
end of the intervention. According to the neuronal group selection
theory,” variation is a result of explorative activity of the nervous
system. This means that the size of an infant's motor repertoire is
associated with their level of experience and environmental influ-
ences. This idea is supported by our finding that challenging the
infant to self-produce motor behaviour, flowing over into hands-on
techniques, was associated with lower scores in the IMP variation
domain. This is because the hands-on technique interferes with the
infant's own exploratory efforts and thereby reduces their motor
experiences. However, seriously reduced IMP variation scores have
been associated with structural brain anomalies.” Fortunately, most
moderate- to high-risk preterm infants do not have severe brain
lesions.! Nevertheless, birth before 32 weeks has been associated
with immaturity and increased stress,” which may interfere with
explorative activity. This study and the study by Sgandurra et al'®
indicate that if preterm infants have a moderate-to-high risk, it is
possible to increase their motor repertoire through enhanced ex-
plorative activity. This is achieved by challenging their self-produced
motor behaviour and providing an enriched environment.

Our study showed that COPCA had a beneficial effect on both
the IMP variation and performance domain scores. The performance
score summarises the achievement of developmental motor mile-
stones, which is an important aspect for daily living activities and a
marker for the sustainable effect of the COPCA intervention.

The process evaluation supported our suggestion that the rel-
atively late positive effect of the COPCA intervention programme
was mediated by the family. This analysis revealed that, at 18 months
of corrected age, parent training was associated with worse motor
outcomes, while parent coaching was associated with better motor

outcomes. Caregiver training and coaching are two different

approaches with different goals, beliefs and attitudes.®® In this
study, they also produced different motor outcomes in the infants.
Our results were in line with Blauw-Hospers et al,® who found that
COPCA's caregiver coaching was associated with better functional
mobility at 18 months of corrected age. Caregiver coaching appears
to be sustainable, as it empowers caregivers to support the infant's
long-term development after the end of the intervention.

The higher German PEDI functional mobility score in the stan-
dard care group at the end of the intervention was most likely due
to the higher corrected age of the infants in this group: a mean age
of 10 vs 7 months in the COPCA group. The mean social function
score of both groups was one to two standard deviations below the
average mean of a normative sample. This echoes other studies that
reported that preterm infants born before 32 weeks were at risk of
impaired social behaviour.? The cognitive and the motor composite
score of the BSID-III at 24 months of corrected age did not differ
between the groups and was within one standard deviation of the
normative mean in both groups. However, assessing cognitive and
motor outcome around the age of 2 years should be interpreted with
caution, as their predictive value for motor and cognitive outcomes
at school age is limited. Cognitive and motor delays may become ob-
vious later in life, when demands for cognition and motor skills in-
crease and subtle impairments can become apparent. We could not
confirm our hypothesis, that the COPCA intervention would show
positive effects on family outcome and offer two explanations. The
first relates to the Family Empowerment Scale, which primarily mea-
sures empowerment as a current state and is not related to an early
intervention process. It was originally developed for the families of
children with emotional disabilities, which is quite a different con-
text to our study. This may imply that the questions it posed do not
measure empowerment in the families of young infants who need
early interventions. The second relates to the Measure of Processes
of Care, which was designed to measure how families and children
with diagnosed disabilities experience health care during multidis-
ciplinary rehabilitation treatment centre. This implies that the in-
tended context differed from the one in our exploratory RCT. Our
participants were the caregivers of extremely and very preterm
infants at moderate-to-high risk of developmental disorders, with-
out a developmental diagnosis at the beginning of the intervention
process. In such a situation, caregivers usually sail between hope
and anxiety. All families received individual face-to-face interven-
tions and no other therapies. This means that they did not receive
services from a multidisciplinary rehabilitation treatment centre and
that they did not respond to the questions related to a rehabilitation
centre context or a manifest disability. Despite this, we chose both
instruments as they were the best available.

The strengths of this study were the double approach of the
RCT and process evaluation and the longitudinal design. The process
evaluation allowed for detailed quantitative content analyses of the
two intervention methods and established associations between in-
tervention elements and outcomes. The longitudinal design meant
that we could use a linear mixed model analysis to show the sustain-

ability of coaching.
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The study had several limitations. The small sample sizes meant
the study was underpowered and enrolment had to be stopped before
the planned number of infants had been included, as the project's re-
sources ran out due to very slow recruitment. We learnt that recruit-
ing for this type of early intervention RCT depends on interfering
trials and on communication with caregivers and between multiple
health professionals with different roles and high workloads. Despite
randomisation, gestational age at birth was higher in the standard
care than COPCA group. This might have been an advantage for the
former, but we did adjust for gestational age and corrected age in the
linear mixed model analyses. An additional limitation was the miss-
ing data for the primary outcome of IMP at baseline. Some infants
needed the intervention before 3 months of corrected age, but were
too young to perform the IMP at baseline. It would have been better
to use an instrument such as the Alberta Infant Motor Scale, which
covers term age to 18 months. However, the major drawback of this
scaleis that it has less sensitivity than the IMP to measure the effects
of early interventions.’® Finally, the last assessment was at 2 years
of age and this might have been a limitation, as it is well known that
after the age of 2 years children still may grow into, or out of, deficits.

5 | CONCLUSION

This explorative study of preterm infants born before 32 weeks
without significant brain lesions showed that the COPCA interven-
tion programme was associated with a better motor outcome at
18 months of corrected age than standard care. The process evalu-
ation indicated that the key elements that contributed to this dif-
ferential outcome were caregiver coaching and not interfering in the
child's motor activities with hands-on techniques. However, future
studies with adequate power and long-term follow-up are needed to
validate and confirm the promising results of this study.

A number of instruments need to be developed in the near future
to measure a number of factors. These are reliable, applicable and
sensitive family-related outcomes, perceptions of family centring in
families with infants and very young children, family engagement
and well-being, parents’ confidence, competence and capacity.
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