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ABSTRACT

Introduction: In the first months of the child’s life, the spine is not ready to
adopt and keep the upright body posture and to control the position of the body
axis during locomotion. However, the authors’ clinical observations show that it
is common to carry children in the first year of their lives in a way that could be
a potential source of overload of the locomotive organ.

Aim: The purpose of the work is to present the most common, incorrect ways of
carrying infants and presenting their clinical consequences.

Material and methods: Using the keywords ‘carrying children,’ ‘stacking
babies,” ‘moving babies,’ ‘carrying an infant,” ‘stacking infants,’ ‘moving infants,’
the following databases were searched: Science Direct, Web of Science, Pub Med,
Scopus and Clinical Key. Works published after 1990 were searched.

Results and discussion: The most frequently observed mistakes when car-
rying a baby include: excessive bending of the lower limbs resulting in lumbar
spine kyphosis, carrying the child facing the parent with the head rotated to one
side, carrying the child facing the carer with the head in hyperextension and
shoulders in protraction, carrying an infant face down on the forearm and the
so-called ‘carrying on the hip.’

Conclusions: Incorrect carrying an infant can affect the incorrect stimulation
of a child’s psychomotor development.
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1. INTRODUCTION

The basic supporting and stabilizing element for the entire
human locomotion organ is the spine. In the first months of
its life it is not prepared to adopt the function of maintaining
a vertical position and controlling the position of the body
axis during locomotion.! The fetal and neonatal periods are
the only ones in human life when the flexion position of the
body is treated as natural and correct.? A gradual change in the
curves of the spine is an adaptive mechanism to the changing
conditions and motor needs that accompany a child during his
growth and is associated with a desire and the need to explore
the environment.? It seems that this process can be influenced
by the manner in which the child is carried and laid.*

Lack of publications describing the optimal ways of car-
rying a child corresponds with the authors’ own clinical
observations pointing to widespread carrying children in a
way that makes the head positioned improperly, the spine
joints overloaded, and creates defective conditions for form-
ing the hip joints. The repeatability and often extreme range
of ways of unsuitable carrying observed at the outpatient
clinic has inspired and keeps inspiring the authors to search
for appropriate clinical solutions.

2. AIM

The purpose of the work is to present the most common, in-
correct ways of carrying infants and presenting their clinical
consequences.

3. MATERIAL AND METHODS

The authors have reviewed the literature to verify wheth-
er the standards of carrying a child in the first year of life
have been presented. Using the keywords: carrying chil-
dren, stacking babies, moving babies, carrying an infant,
stacking infants, moving infants, the following databases
were searched: Science Direct, Web of Science, Pub Med,
Scopus and Clinical Key. Works published after 1990 were
searched. No publication has been found describing how to
carry children, and what complications arise from improper
carrying them.

The authors’ observations involved about 7500 children
from the Provincial Specialist Children’s Hospital and the
Swietokrzyskie Pediatrics Center in Kielce and the Reha-
bilitation Clinic in Olsztyn. The observations concern over
30 years of clinical work of the authors. The beginning of
the observation of the child>s development usually begins
around the third month of his life and continues until he
reaches the stage of independent walking.

4. RESULTS

The authors’ many years of clinical practice indicate that
parents carry their children in a variety of ways that can af-
fect the curvature of the spine and the child’s motor devel-
opment (Figure 1).

The most frequently observed mistakes when carrying a
baby include:

Figure 1. Examples of an infant’s position when being carried (own sources).
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(1) Excessive bending the lower limbs, which causes shallow-

ing and even kyphotization of the lumbar spine, which
may delay the development of independent sitting and
locomotion. Too excessive thoracic kyphosis and too
shallow lumbar lordosis correlate with the occurrence of
discopathy, which is a serious clinical problem in older
children.® This position is also accompanied by hyperex-
tension of the head and shoulders retraction (Figure 2).

(2) Carrying the child facing the carer with the child’s head

in the hyperextension position and arms in retraction.
Typical for this position is the extension and adduction
position of the femur in the hip joint (Figure 3).

The above manner of carrying a child, with frequent and
long-lasting repetition or with poor development of the
acetabulum of the hip joint, may lead to disorders in the
development of this structure.®

AR

Figure 3. Carrying the child facing the world with hip
extension (own sources).

Figure 2. Kyphotization of the lumbar spine in an impro-
perly carried infant (own sources).

r

Figure 4. Influence of the child’s position when worn on the induction of an asymmetrical tonic neck reflex (own sources).
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Figure 5. Carrying on the forearm face down (own sources).

(3) Carrying the infant facing the world with the head

turned to one side (Figure 4a).
Carrying a child with the head turned to one side may
cause or intensify already existing dysfunctions such
as strengthening pathological tonic reflexes, e.g. asym-
metrical tonic neck reflex (ATNR) (Figure 4b). ATNR
is caused by the head turned to the side, resulting in
tonic extension of the limbs on the side of the face and
tonic flexion of the limbs on the occiput side. This reflex
determines the position of the head, spine and limbs’
leading to disorders of support functions of the upper
extremities (Figure 4c).

(4) Carrying on the forearm face down (Figure 5a).
Although this method (Figure 5) secures the correct po-
sition of the femoral head in the acetabulum and support
of the spine, it may, however, lead to bent backwards
position of the head and disorder of motor functions.’
Long-lasting remaining in the shown position leads to
stretching and weakening the flexors (m. longus colli
and m. longus capitis) and simultaneous strengthening
the extensors of the head (mm. spleni, m. longissimus
capitis).” These disorders also translate into incorrect
responses in postural reactions (Figure 5b).

(5) The so called ‘carrying on the hip’ (Figure 6).

Although this method safeguards the correct position of

the femoral head in the acetabulum, it can, however, lead

to an asymmetrical position of the head and spine, as

well as a disorder of support and gripping functions of

the upper limbs.!°

The above examples are primarily characterized by
too early axial load on the spine. According to Vojta, the
infant is prepared for an axial load on the spine at around

8-9 months of age, when he independently adopts a sitting

position. This ability is determined by the skill to keep the

support on one straight upper limb, with simultaneous ro-
tation of the torso and extension of the other upper limb
above the head.’

5. DISCUSSION

The authors’ own clinical observations indicate that there
are no general recommendations for optimum infant car-
rying. This is also confirmed by the literature review con-
ducted for the purposes of the work, which has shown no
publications in this regard. Therefore, the purpose of the
work is to present the most common, improper ways of car-
rying an infant, based on biomechanical analysis and the
authors’ own experience.

At the early stage of a child’s development the spine is
not prepared to adopt axial loads. Therefore, first of all, car-

{
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Figure 6. The so-called ‘carrying on the hip’ (own sources).
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rying an infant in an upright position should be avoided.
Such a position may disturb the formation of curvature of
the spine, and, consequently, lead to incorrect development
of the entire musculoskeletal system.>>!'"> In the first year
of a baby’s life, the torso muscles do not provide adequate
stabilization of the spine.? Position of the spine in flexion
positions results in tenfold increase of compressive and
shear forces affecting the lower spine.!! Therefore, there is
a risk that adopting the flexed position of the lumbar spine
by the infant while carrying may be conducive to vertebrae
development disorders due to compressive forces in their
front part, which may result in vertebral wedge.? Flexion
positions of the spine cause an increase in intra-spinal pres-
sure, which results in disturbed blood flow and perfusion
leading to disorders of oxidative metabolism in mitochon-
dria of spinal neurons,'? thus affecting axonal transport and
nerve conduction disorders.'* Hypovascular vertebral circu-
lation disorders can cause vertebral growth disorders, which
correlates with structural scoliosis.!* Disorders in the curva-
ture of the spine in the sagittal plane trigger the occurrence
of deformations in the other planes of the spine, contribut-
ing to the development of posture defects in younger and
younger children.'” Being in flexion positions also disturbs
the respiratory cycle, resulting in a decrease in respiratory
capacity and pulmonary ventilation capacity in 1 minute,'
a decrease in the forced expiratory volume in 1 second and
forced vital capacity.'* Holding the child in flexed positions
may also result in the following disorders: swallowing,!’ in-
testinal peristalsis or intestinal gas passage.?

The occurrence of inappropriate reactions in infants of-
ten forces parents to carry them incorrectly. Parents wanting
to adapt to the child’s incorrect motor models carry them in
a way that strengthens existing dysfunctions. In such situa-
tions, it is difficult to assess the order of events, whether the
primary factor was the incorrect model or incorrect way of
carrying. Incorrect carrying methods do not always have to
result in these complications, especially if their application
is short-lived.

Presented in the work ways of carrying are based on the
authors’ many years of clinical experience and have been
supported by the analysis of the literature on the relation-
ship between irregularities in positions adopted by the child
in the first year of life and disorders of motor and cogni-
tive development. Nevertheless, the authors are aware of the
insufficiency of the work resulting from the lack of experi-
mental verification of the presented ways of carring.

According to the authors, despite the restrictions pre-
sented above, the work is of crucial clinical relevance. In
clinical assessment, this is due to widespread, improper car-
rying infants, the lack of parents’ knowledge and awareness
about the impact of the way an infant is carried on his de-
velopment and the common lack of skills to properly carry
an infant. Therefore, the authors believe that the presented
description of the negative consequences of improper carry-
ing a child is important in the prevention of developmental
disorders in infants in the first year of life.

6. CONCLUSIONS

Incorrect carrying an infant can affect the incorrect stimula-
tion of a child’s psychomotor development. Improper carrying
a child may result in the overload of the musculoskeletal sys-
tem, hindering the development of the level of social contacts,
which in turn may lead to motor development disorders.
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