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Dear Editor,

Infants born prematurely or those with a life or he-
alth threatening situation during the prenatal period are 
referred to as “risk children”. Disorders and/or delays in 
psychomotor development are statistically more com-
mon in them than in healthy children [1,2]. The most 
serious are the consequences of early brain damage, ha-
ving a permanent character. Children from this group 

may develop such disease syndromes as: cerebral palsy, 
autism spectrum disorders, intellectual disability and 
other developmental pathologies [3–5]. 

A structured perinatal care program for a “at risk” 
pregnant woman and highly specialized neonatologi-
cal care in reference hospitals covers the period until 
the child is discharged from the neonatal ward. During 
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a several-week hospitalization, a “at-risk” infant expe-
riences numerous diagnostic and therapeutic medical 
procedures performed by “foreign hands” of medical 
staff. These are, of course, necessary actions that save 
life and health, but are not indifferent to the child and 
its parents [6]. After hospitalization, parents are refer-
red to many specialist clinics, including rehabilitation. 
Opportunities for specialist consultations and rehabili-
tation services are usually located in various medical 
facilities, often located far from home. Few centers of-
fer Children’s Coordinated Care (DOK), dedicated to 
children diagnosed with severe and irreversible disabi-
lity or an incurable life-threatening disease, which arose 
during the prenatal stage of the child’s development or 
during childbirth, and to premature babies born before 
the 33rd week of pregnancy (Regulations of President 
of the National Health Fund No. 125/2016 / DSOZ).

The aim of the article is to present a model for mo-
nitoring the development of infants at risk of disability, 
implemented in the Rehabilitation Day Ward. It is ba-
sed on modern, scientifically documented methods of 
diagnosing developmental disorders and complies with 
the concept of the International Classification of Func-
tioning, Disability and Health (ICF) [7,8]. Detailed 
eligibility criteria for early rehabilitation and the prin-
ciples of cooperation with parents are described. The 
preliminary results of a 2-year observation of extreme 
premature babies according to the described model are 
also presented. 

The scheme of functional diagnosis and rehabilita-
tion planning according to the ICF concept is shown in 
Figure 1.

Organization of work in the rehabilitation day 
ward 

A specialist in medical rehabilitation, monitors the 
psychomotor development of infants and conducts ear-
ly rehabilitation, in cooperation with other members 
of the rehabilitation team. The most common reasons 
for referring infants to the rehabilitation day ward are: 
disorders or delay in psychomotor development, torti-
collis and postural asymmetry, abnormal muscle tone, 
prematurity, perinatal asphyxia, birth defects of the 
brain and others. The doctor qualifies patients for care 
based on:
•	 an interview with parents, taking into account their 

concerns and the level of anxiety resulting from the 
past stress 

•	 analysis of medical records, assessing risk factors 
for developmental disorders 

•	 medical examination, an important part of which is 
the neuropediatric assessment, covering all spheres 
of psychomotor development. 
Research on psychomotor development is carried 

out on the basis of milestones: gross motor skills, fine 
motor skills, communication, cognitive functions, and 
socio-emotional functions. The authors recommend the 
use of those described by CF. Dosman et al. evidence-
based milestones [9]. The skills that children should 
achieve are organized and adjusted to specific age ran-
ges, their lack is described as alarm symptoms, the so-
called “red flags”. For premature babies, the adjusted 
age in the first year should be taken into account, and 
in extreme premature babies even in the second year 
of life. 

Fig. 1.  Functional diagnosis and rehabilitation planning for infants at risk of disability
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The doctor issues a referral for rehabilitation in the 
event of, for example, abnormal muscle tone or move-
ment patterns, communication and cognitive disorders, 
and “warning signals” in specific areas of psychomotor 
development. After completing the therapy, the doctor 
assesses the achieved effects and continues the observa-
tion. During development monitoring, clinical symp-
toms may indicate the need to refer to other specialists 
in order to make or verify the diagnosis, eg. to a neuro-
logist in the case of cerebral palsy symptoms, epilepsy, 
to a psychiatrist in the case of suspected autism spec-
trum disorders and others [1,5].

Thanks to medical observation and cooperation with 
therapists, and above all parents, the doctor is able to 
carefully monitor psychomotor development and targe-
ted qualifications for early rehabilitation.

Principles of medical examination and monitoring 
of psychomotor development 

The doctor selects infants for the rehabilitation day 
ward according to the rules described above. The col-
lected history and analysis of medical records allow 
for a  preliminary assessment of the risk of develop-
mental disorders. Neuropediatric examination includes 
elements of the HINE neurological assessment (the 
scheme is available on the website: http://hammersmi-
th-neuro-exam.com/contact-us/), assessment of posture 
symmetry, movement pattern and muscle tone [10]. To 
assess motor disorders in infants in the first six months 
of life, it is recommended to use the global movement 
assessment according to Prechtl [11]. It is a method of 
high and documented diagnostic and prognostic value. 
From the age of 6 months, the study design includes the 
assessment of spasticity according to the Tardieu scale 
(recommended for use in pediatrics) and the presence 
of selective movements of the upper and lower limbs in 
spontaneous motor movement [12]. 

The authors recommend examination by a  unified 
scheme described in Table 1, including the observation 
of children up to 3 years of age.

At each meeting, the doctor discusses the child’s 
developmental abilities with the parents and provides 
information about the next stages of development. 
During the controlled visits, the doctor may notice 
disturbing symptoms, e.g. inhibition of development, 
suspicion of epilepsy, genetic and metabolic dise-
ases, autism, etc. Then he refers to other specialists 
to expand the diagnosis process and perform additio-
nal tests to verify the medical diagnosis – neurologi-
cal, genetic, psychiatric or otherwise. On the basis of 
a medical examination, taking into account the alarm 
symptoms of developmental milestones, the doctor 
sets the date of the next follow-up visit or issues a re-
ferral for rehabilitation. 

Criteria for early rehabilitation of premature 
babies

Table 2 presents the dates of medical examinations 
and qualification criteria for rehabilitation. It should be 
noted that skills described as “red flags” are not syno-
nymous with pathology. An article by CF Dosman et 
al describes that 90% of the child population achieves 
certain skills at a  certain age (90th percentile). This 
means that 10% remains – for individual analysis and 
taking into account all factors influencing the develop-
ment. The authors refer to the source material of the CF 
Dosman article, where the alarm symptoms (red flags) 
of developmental milestones for children from birth to 
5 years of age are described in detail [9].

Tasks of therapists involved in early rehabilitation 
of infants 

Physiotherapist – the basis of physiotherapy for in-
fants from the risk group is constant cooperation with 
the doctor and all members of the rehabilitation team 
involved in the child’s rehabilitation. After receiving the 
referral, the physiotherapist performs a physiotherapeu-
tic assessment in accordance with the rules assigned to 
the profession and plans the therapy. Physiotherapeutic 
assessment should be based on the knowledge of proper 
motor development and standardized assessment me-
thods (Prechtl, Test of Infant Motor Performance, Al-
berta Infant Motor Scale) [11,13]. Both the results of 
the diagnosis and the methods of conducting the the-
rapy, as well as its effects, should be documented, in 
accordance with the competences and requirements of 
the physiotherapist profession. 

Psychologist – cooperating in the rehabilitation 
team, plays an important role in the process of moni-
toring development, stimulating the development of 
cognitive and socio-emotional functions, and assessing 
the child’s functioning in the context of the family. The 
applied scales and developmental tests (Children’s De-
velopmental Scale, etc.), screening tests for spectrum 
autism disorders (The Modified Checklist for Autism in 
Toddlers, Screening Tool for Autism in Toddlers) allow 
for early diagnosis of disorders and early intervention 
in this area [14].

Speech therapist – in the case of the assessment and 
rehabilitation of infants and young children, the presen-
ce of a special speech therapist dealing with communi-
cation disorders in children with brain damage in the te-
am is necessary. The scope of his competence is to help 
in the event of disturbances in food intake and commu-
nication development disorders. Like a psychologist, he 
observes early symptoms of pervasive developmental 
disorders using the screening tests mentioned above. 

Occupational therapist – his task is to help in achie-
ving independence in everyday activities. For infant it 



Advances in Rehabilitation, 2021, 35(1), 47–54 51

A
ge

/T
he

ra
py

Ph
ys

io
th

er
ap

y
Ps

yc
ho

lo
gi

ca
l t

he
ra

py
Sp

ee
ch

 th
er

ap
y 

O
cc

up
at

io
na

l t
he

ra
py

1 
m

on
th

Re
d 

Fl
ag

s1

Pa
re

nt
s’ 

ca
re

 m
ist

ak
es

 w
hi

ch
 p

er
pe

tu
at

e i
nc

or
re

ct
 p

os
tu

re
 

an
d 

m
ov

em
en

t p
at

te
rn

s o
f t

he
 n

ew
bo

rn
; P

os
tu

re
 as

ym
m

et
ry

 
(fi

xe
d)

 *
; I

nc
or

re
ct

 G
M

A

Re
d 

Fl
ag

s
H

ig
h 

le
ve

ls 
of

 p
ar

en
ta

l s
tre

ss
Re

d 
Fl

ag
s

Fe
ed

in
g 

di
so

rd
er

s

Re
d 

Fl
ag

s
D

iso
rd

er
s o

f t
he

 d
ai

ly
 ac

tiv
iti

es
 

of
 th

e i
nf

an
t *

**

2 
m

on
th

s

Re
d 

Fl
ag

s
Pa

re
nt

s’ 
ca

re
 m

ist
ak

es
 w

hi
ch

 p
er

pe
tu

at
e i

nc
or

re
ct

 p
os

tu
re

 an
d 

m
ov

em
en

t p
at

te
rn

s; 
Po

stu
re

 as
ym

m
et

ry
 (fi

xe
d)

 *
; P

er
sis

te
nt

 
ex

te
ns

io
n 

pa
tte

rn
 *

*;
 In

co
rre

ct
 G

M
A

Re
d 

Fl
ag

s
H

ig
h 

le
ve

ls 
of

 p
ar

en
ta

l s
tre

ss

Re
d 

Fl
ag

s
Fe

ed
in

g 
di

so
rd

er
s, 

ab
no

rm
al

 o
ra

l 
re

fle
xe

s

Re
d 

Fl
ag

s
D

iso
rd

er
s o

f t
he

 d
ai

ly
 ac

tiv
iti

es
 

of
 th

e i
nf

an
t *

**

4 
m

on
th

s

Re
d 

Fl
ag

s
Pe

rs
ist

en
t a

sy
m

m
et

ry
 o

f p
os

tu
re

 an
d 

m
ov

em
en

ts 
*;

 P
er

sis
te

nt
 

ex
te

ns
io

n 
pa

tte
rn

 *
; L

ow
 m

us
cl

e t
on

e o
f t

he
 tr

un
k;

 H
ig

h 
m

us
cl

e 
to

ne
 o

f l
im

bs
; I

nc
or

re
ct

 G
M

A

Re
d 

Fl
ag

s
H

ig
h 

le
ve

ls 
of

 p
ar

en
ta

l s
tre

ss

Re
d 

Fl
ag

s
Fe

ed
in

g 
di

so
rd

er
s, 

ab
no

rm
al

 o
ra

l 
re

fle
xe

s; 
m

on
ot

on
ou

s v
oc

al
iz

at
io

n

Re
d 

Fl
ag

s
D

iso
rd

er
s o

f t
he

 d
ai

ly
 ac

tiv
iti

es
 

of
 th

e i
nf

an
t *

**

6 
m

on
th

s

Re
d 

Fl
ag

s
Pe

rs
ist

en
t a

sy
m

m
et

ry
 o

f p
os

tu
re

 an
d 

m
ov

em
en

ts 
*;

 P
er

sis
te

nt
 

ex
te

ns
io

n 
pa

tte
rn

 *
*;

 L
ow

 m
us

cl
e t

on
e o

f t
he

 tr
un

k;
 H

ig
h 

m
us

cl
e 

to
ne

 o
f l

im
bs

Re
d 

Fl
ag

s
La

ck
 o

f s
m

ile
 to

 th
e c

ar
eg

iv
er

, n
o 

di
sti

nc
tio

n 
be

tw
ee

n 
fri

en
ds

 an
d 

str
an

ge
rs

Re
d 

Fl
ag

s
O

pe
n 

m
ou

th
, p

oo
r s

al
iv

a c
on

tro
l, 

m
on

ot
on

ou
s v

oc
al

iz
at

io
n

Re
d 

Fl
ag

s
D

iso
rd

er
s o

f t
he

 d
ai

ly
 ac

tiv
iti

es
 

of
 th

e i
nf

an
t *

**

9 
m

on
th

s
Re

d 
Fl

ag
s

A
sy

m
m

et
ry

 o
f t

he
 si

tti
ng

 p
os

tu
re

; L
ow

 m
us

cl
e t

on
e o

f t
he

 tr
un

k;
 

H
ig

h 
m

us
cl

e t
on

e o
f l

im
bs

 L
ac

k 
of

 se
le

ct
iv

ity
 U

L/
LL

Re
d 

Fl
ag

s
Co

nc
en

tra
tio

n 
on

 o
bj

ec
ts 

an
d 

no
t o

n 
pe

op
le

, 
la

ck
 o

f i
nt

er
es

t i
n 

th
e e

nv
iro

nm
en

t, 
pr

ob
le

m
 

w
ith

 st
ab

ili
zi

ng
 th

e p
ha

se
 o

f t
he

 d
ay

 an
d 

ni
gh

t

Re
d 

Fl
ag

s
no

t m
ak

in
g 

so
un

ds
 to

 g
et

 at
te

nt
io

n

Re
d 

Fl
ag

s
D

iso
rd

er
s o

f t
he

 d
ai

ly
 ac

tiv
iti

es
 

of
 th

e i
nf

an
t *

**

12
 m

on
th

s
Re

d 
Fl

ag
s

A
sy

m
m

et
ry

 o
f t

he
 si

tti
ng

/st
an

di
ng

 p
os

tu
re

; L
ow

 m
us

cl
e t

on
e o

f 
th

e t
ru

nk
; H

ig
h 

m
us

cl
e t

on
e o

f l
im

bs
; L

ac
k 

of
 se

le
ct

iv
ity

 U
L/

LL

Re
d 

Fl
ag

s
La

ck
 o

f s
ee

ki
ng

 co
m

fo
rt 

fro
m

 th
e c

ar
eg

iv
er

 in
 

th
e e

ve
nt

 o
f i

lln
es

s, 
fa

tig
ue

 o
r p

ai
n

Re
d 

Fl
ag

s
N

o 
re

ac
tio

n 
to

 th
e n

am
e

Re
d 

Fl
ag

s
D

iso
rd

er
s o

f t
he

 d
ai

ly
 ac

tiv
iti

es
 

of
 th

e i
nf

an
t *

**

18
 m

on
th

s

Re
d 

Fl
ag

s
A

sy
m

m
et

ry
 o

f s
itt

in
g/

sta
nd

in
g/

po
stu

re
 an

d 
du

rin
g 

w
al

ki
ng

; L
ow

 
m

us
cl

e t
on

e o
f t

he
 tr

un
k;

 H
ig

h 
m

us
cl

e t
on

e o
f l

im
bs

; L
ac

k 
of

 
se

le
ct

iv
ity

 U
L/

LL

Re
d 

Fl
ag

s
 n

o 
co

m
m

on
 fi

el
d 

of
 at

te
nt

io
n,

 th
e c

hi
ld

 fo
cu

s 
on

 o
bj

ec
ts 

ra
th

er
 th

an
 p

eo
pl

e

Re
d 

Fl
ag

s
no

t a
bl

e t
o 

sp
ea

k 
so

m
e w

or
ds

Re
d 

Fl
ag

s
D

iso
rd

er
s o

f e
ve

ry
da

y 
ac

tiv
iti

es
, 

in
ab

ili
ty

 to
 p

la
y 

to
ge

th
er

24
 m

on
th

s

Re
d 

Fl
ag

s
A

sy
m

m
et

ry
 o

f s
itt

in
g/

sta
nd

in
g/

po
stu

re
 an

d 
du

rin
g 

w
al

ki
ng

; L
ow

 
m

us
cl

e t
on

e o
f t

he
 tr

un
k;

 H
ig

h 
m

us
cl

e t
on

e o
f l

im
bs

; L
ac

k 
of

 
se

le
ct

iv
ity

 U
L/

L

Re
d 

Fl
ag

s
no

 sy
m

bo
lic

al
ly

 re
pr

es
en

te
d 

ga
m

es
 an

d 
ro

le
-

pl
ay

in
g,

 n
o 

co
m

m
on

 fi
el

d 
of

 at
te

nt
io

n

Re
d 

Fl
ag

s
no

t a
bl

e t
o 

sp
ea

k 
m

an
y 

w
or

ds

Re
d 

Fl
ag

s
D

iso
rd

er
s o

f e
ve

ry
da

y 
ac

tiv
iti

es
, 

la
ck

 o
f a

bi
lit

y 
to

 p
la

y 
in

 
de

pe
nd

en
tly

 an
d 

to
ge

th
er

36
 m

on
th

s

Re
d 

Fl
ag

s
A

sy
m

m
et

ry
 o

f s
itt

in
g/

sta
nd

in
g/

po
stu

re
 an

d 
du

rin
g 

w
al

ki
ng

; L
ow

 
m

us
cl

e t
on

e o
f t

he
 tr

un
k;

 H
ig

h 
m

us
cl

e t
on

e o
f l

im
bs

; L
ac

k 
of

 
se

le
ct

iv
ity

 U
L/

L 

Re
d 

Fl
ag

s
no

 g
am

es
 w

ith
 sy

m
bo

lic
 p

re
te

nd
in

g,
 n

o 
co

nt
ac

t 
w

ith
 p

ee
rs

, b
eh

av
io

ra
l d

ist
ur

ba
nc

es
 in

 so
ci

al
 

co
nt

ac
ts

Re
d 

Fl
ag

s
la

ck
 o

f a
bi

lit
y 

to
 b

ui
ld

 3
–4

 w
or

d 
se

nt
en

ce
s, 

sp
ee

ch
 in

co
m

pr
eh

en
sib

le
 

by
 th

e e
nv

iro
nm

en
t

Re
d 

Fl
ag

s
D

iso
rd

er
s o

f e
ve

ry
da

y 
ac

tiv
iti

es
, 

in
ab

ili
ty

 to
 u

se
 cu

tle
ry

 o
r 

cr
ay

on
s e

ffi
ci

en
tly

Ta
b.

 2
. 

C
rit

er
ia

 fo
r r

eh
ab

ili
ta

tio
n 

of
 p

re
m

at
ur

e 
ba

bi
es

 fo
r i

nd
iv

id
ua

l t
he

ra
pi

st
s

1”
R

ed
 F

la
gs

” 
al

ar
m

 sy
m

pt
om

s o
f o

f e
vi

de
nc

e-
ba

se
d 

m
ile

st
on

es
 b

y 
D

os
m

an
 e

t a
l, 

in
 a

ll 
sp

he
re

s:
 G

M
s, 

FM
s, 

C
O

M
, C

O
G

, S
O

-E
M

 [9
]; 

*p
os

tu
re

 a
sy

m
m

et
ry

 (fi
xe

d)
 –

 th
e 

ch
ild

 c
an

no
t b

e 
pl

ac
ed

 in
 

th
e 

sy
m

m
et

ry
 p

os
iti

on
; *

* 
ex

te
ns

io
n 

pa
tte

rn
 –

 n
o 

sp
on

ta
ne

ou
s 

ph
ys

io
lo

gi
ca

l fl
ex

io
n 

pa
tte

rn
 (U

L 
an

d 
LL

 a
re

 ra
is

ed
); 

in
st

ea
d 

th
e 

ba
by

 tr
ie

s 
to

 s
tra

ig
ht

en
 u

p 
in

 a
ll 

po
si

tio
ns

; *
**

 –
 d

is
or

de
rs

 o
f t

he
 

in
fa

nt
’s

 d
ai

ly
 a

ct
iv

iti
es

 –
 if

 th
er

e 
ar

e 
no

 o
cc

up
at

io
na

l t
he

ra
pi

st
s i

n 
th

e 
ce

nt
er

, t
he

 th
er

ap
y 

is
 c

ar
rie

d 
ou

t b
y 

ot
he

r t
he

ra
pi

st
s.



Taczała J, Perenc L, Szmurło M, et al.52

includes sleeping, eating, getting to know the family, 
in older children – getting dressed, eating, playing. In 
some countries, for an occupational therapy the care is 
already organized in neonatal intensive care units. The-
ir activity is directed primarily to parents who should be 
prepared to care for their children after discharge from 
hospital [15].

Disturbances in sensory processes (SI) in chil-
dren – premature babies are particularly vulnerable to 
them. The shorter the duration of pregnancy, the more 
immature the sensory organs are, so the way of perce-
iving, exploring the environment and analyzing sensory 
stimuli coming from the outside world is more distur-
bed. The SI therapist is not always present in the rehabi-
litation team. Both the medical rehabilitation specialist 
and all therapists who monitor the development of in-
fants and early rehabilitation should take into account 
sensory processing disorders in their diagnostic and 
therapeutic procedures [16]. 

Principles of cooperation with parents 
When monitoring the development of premature ba-

bies, it is very important to recognize the important role 
of parents from the very beginning. According to the 
ICF concept, the therapeutic team should be the focus 
on the child and the family [7,17]. Staff overly focused 
on the child, without taking into account the parents’ 
needs, can lead them to feel excluded, resulting in inap-
propriate care. Parents fear that they care for their child 
badly. Professionals should support parents as much as 
possible so that they themselves can help their children 
[18]. The earliest contact of therapists with parents is 
possible in neonatal intensive care units. Already there, 
a lot of information on the principles of proper care to 
stimulate children’s development can be provided. The 
possibility of support and assistance in the observation 
of development after hospitalization should also be pre-
sented. Such an offer is the described model of care for 
premature babies, implemented in the day rehabilitation 
ward. It is an ordered, interdisciplinary model of moni-
toring psychomotor development up to the age of 3.

Summary 

Progress in the field of neonatology enables the su-
rvival of children born in a life and health threatening 
condition [19,20]. The next goal of medical activities 
is to aim for the lowest possible percentage of deve-
lopmental disorders in children from the “risk group”. 
The measure of success, described in scientific stu-
dies, is the survival of children with no significant de-
velopmental deficits at the age of 2 [4,21]. The early 
initiation of rehabilitation of infants allows to use the 

enormous potential of the maturing brain and its pla-
sticity [22–24]. It should be remembered that referral 
for rehabilitation must be a very balanced decision. The 
intervention is not indifferent to the child and his family 
[25,26]. The doctor is responsible for the diagnosis of 
psychomotor development disorders and the qualifica-
tion for rehabilitation of infants from the “risk group”. 
The most competent specialist in this case is the me-
dical rehabilitation doctor. This is due to the program 
of specialization and professional competences as well 
as direct cooperation with members of the rehabilita-
tion team. The rules of qualification for rehabilitation 
should include the medical examination with analysis 
of risk factors for developmental disorders based on 
medical documentation. The authors also recommend 
taking into account the :”red flags” of evidence-based 
milestones [9,10,27,28].

The described development monitoring model has 
been used practically since 2014. The published pre-
liminary results of studies on monitoring the develop-
ment of premature infants show the usefulness of this 
scheme of management. A high prognostic value of the 
“red flags” of psychomotor development of the exa-
mined children in the 9th month of the corrected age 
was observed, in relation to the 24th month of the actu-
al age [29]. Development monitoring also allowed for 
the identification of almost half of extremely prematu-
re babies who did not require rehabilitation during the 
first 2 years of life. More than 2/3 of the entire group 
of extremely premature infants at the age of 2 achieved 
the developmental norm in all areas [30], which in rela-
tion to the studies of other authors is a very good result 
[21,31]. The presented scheme of interdisciplinary care 
for infants at risk of disability is recommended by the 
Board of the Children and Youth Rehabilitation Section 
of the Polish Rehabilitation Society. It is in line with 
the ICF concept, where the child and his family are the 
focus of the treatment team. The team of specialists 
strives to achieve the maximum level of functioning in 
everyday life and participation in social life.
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