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ABSTRACT
Developmental plagiocephaly (DP) has been an
increasing problem since the successful “back
to sleep campaign”. The referrals for DP have
increased by >400% during the years 2004 to
2008. Many infants spend less time in the prone
position nowadays and some of the risk factors
for DP are as follows: less than 3 times per day
for the tummy time, torticollis and slow achievement of motor milestones. There is a need for
better information to the parents but also for
other strategies to prevent DP. The aim of this
study was to investigate the effect of a special
pillow and thus to reduce pressure on the infant
head. Method: infants aged zero to two months
were included in the study. They were randomized to either intervention group or control
group. Head shape was investigated on two
occasions, on the second occasion motor development, mobility and muscle function of the
neck were also investigated. The parents were
asked about tummy time and sleep position. All
infants were investigated by the same physical
therapist, blinded to group belonging. Result:
seven infants had CVAI >3.5 on the last assessment, five of these had not used any method
to reduce pressure. Fishers exact test showed a
tendency where infants with reduced pressure
on the head had less DP (P 0.08). Paired t test
showed significant decrease in CVAI for the infants who had had reduced pressure on the
head (P 0.01). Among these infants the CVAI was
zero for 47% in the last assessment. For the infants who had not had a reduction of pressure
on the head, there was no indication of a decrease of CVAI (P 0.45), and only 12% of these
infants had a CVAI that was zero in the last asCopyright © 2013 SciRes.

sessment. Conclusion: this pilot study shows
that a specially designed pillow may prevent DP
in young infants. However, a larger sample is
needed to confirm or disprove this. The study is
planned to go on until there are 200 participants.
Keywords: Developmental Plagiocephaly; Infant;
Pillow; Motor Development; Tummy Time

1. INTRODUCTION
DP is a condition in which the infant’s skull is deformed as a result of prenatal or postnatal external
moulding forces to the growing cranium [1,2]. If an infant spends most of the time in supine with the head in
the same position which leads to DP [3-7]. The head
growth is the most rapid during the first six months of
life, especially the first three months; hence the DP can
develop very quickly in a newborn [8]. There is a peak
for DP at 4 months of age [5,9]. Risk factors to develop
plagiocephaly are: to be a first-born child, male, twin,
premature, tummy time < 3 times per day when awake,
torticollis and slow achievement of motor milestones
[2-7,10-14]. The incidence for DP is about 20% [5,15],
also higher incidence is reported, up to 48% [9]. The
natural history of developmental plagiocephaly (DP) is
likely to have existed for centuries although at a lower
rate than at present [16]. The incidence of DP has increased since the back to sleep campaign [17,18]. Between the years 2004 to 2008, the increase in referrals for
DP was 407% [19]. As a result of the back to sleep campaign, there is no doubt that infants ought to sleep on the
back as it has resulted in a successful decrease in sudden
infant death syndrome (SIDS) [20]. However a negative
side effect of the campaign is that some parents never put
their infant in the prone position [21,22], which increases
the risk of a DP and late motor development [23].
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According to Lauritzen et al., there is a possibility that
a soft pillow may decrease the risk of DP or reduce the
asymmetry [24], but there is no evidence of the effect of
pillows. In Sweden pillows are frequently used as they
are recommended for infants by the “National board of
health and welfare”. Although there is high usage of pillows, one study showed that 40% of the infants in a
healthy control group had some level of DP at the age of
two months, mostly to a lesser degree [23]. This indicates that an ordinary pillow is not enough to prevent DP.
It is unknown if an ordinary pillow reduces the severity
to some degree. The use of pillows is questioned in many
countries; some see it as a risk factor for SIDS [25-28].
According to two studies the use of the pillow does not
increase the risk for SIDS as long as the infant is placed
and stays in supine when using the pillow [29,30]. However, if the infant sleeps in prone with a pillow, this increases the risk for sudden infant death syndrome (SIDS)
[30]. Pillows should not be used after an infant starts to
turn over to a prone position. There are a lot of pillows
available where it is claimed that they can reduce the risk
for DP, however there is a lack of evidence. The Mimos
pillow is a specially designed pillow that has been done
to reduce pressure on the infant’s head. This pillow is
breathable and the pillow may be less of risk than an
ordinary pillow.
The aim with the current study is to investigate if the
use of the Mimos pillow can prevent or decrease DP
among infants. The local ethical committee approved the
study and the parents gave their informed consent.

2. METHOD
Nurses at the health care centres (all healthy infants
attend these centres in Sweden) asked parents of infants
aged zero to two months if they would give permission
for their infant to participate in the study.
The infants were assessed on two occasions; the last
assessment was scheduled to take place when the infants
were three months of age. This age was chosen for ethical reasons; if any infant had or developed DP during the
study there would still be time to use contra positioning
to achieve a symmetrical head after the last assessment.
The families who agreed to participate were randomized
to one of two groups: intervention or control group. The
parents were asked to pull a sealed envelope from a stack.
The content of the envelope identified their group. Another person (with no other role in the study) opened the
envelopes, the information about group belonging was
sent to the parents after the first assessment. Both groups
received written information about why tummy time is
beneficial when the infant is awake. The intervention
group received a Mimos pillow (Figure 1) and were
asked to use it as much as possible; in the bed, the pram
Copyright © 2013 SciRes.
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Figure 1. The Mimos pillow.

and whenever the infants spent much time in supine. The
control group were asked to follow the recommendations
given by the National board of health and welfare”, in
reality this meant that they bought any pillow they
wanted to.
Both groups were assessed in the same way, all by the
same investigator who was blinded to the group belonging.
On the first occasion the diagonals of the head were
measured with a craniometer (Figure 2). The parents
were asked about their infant’s age, birth weight and
length, and week of gestation. Information about the
measurements of diagonals of the head was not revealed
to the parents; the head shape was not commented on at
all by the examiner. The parents were also asked not to
reveal group belonging to the examiner before the second assessment was completely finished.
On the second/last assessment the diagonals of the
head were measured again, the infant was also assessed
for motor development with SOMP-I [31]. SOMP-I assesses motor function and motor performance, asymmetry between right and left sides were noted [Persson et
al.]. Hence lack of head control, asymmetry of the head
and a favoured side can be discovered.
Range of Motion (ROM) of the neck in lateral flexion
and rotation was measured, muscle function in the lateral
flexors of the neck and head tilt were examined [32,33].
The parents were asked about the infants sleep position
and amount of tummy time when awake. When the second i.e. last examination was completed the parents were
asked about group belonging. They were also asked
whether they had used an ordinary pillow, a wedge or
some other means to relieve pressure from the infant’s
head.
When analysing data the Cranial Vault Asymmetry
Index (CVAI) was calculated. The index is calculated as
the percentage difference of length in one quadrant versus the corresponding length in the other quadrant. Zero
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Figure 2. Measurement with the craniometer, a headband
helps to find landmarks.

percent represent equal proportions, a CVAI > 3.5 is considered significant plagiocephaly [34].

3. STATISTICS
Descriptive statistics were used for tummy time, sleep
position, MFS and ROM.
Fishers exact test was used to compare those who have
had reduced pressure on the head and those who have not
had any reduction in pressure on the head. Paired t test
was used to examine changes between the first and last
assessments in the group of infants who have had reduced pressure on the head, and also for the infants who
had not.
The significance level of P 0.05 was chosen.

4. RESULT
Thirty-six infants participated in this pilot study, 15
female and 21 male. Mean for birth weight was 3459
gram, mean birth length 50 cm and mean gestation week
was 39.4. The mean age at first assessment was 29 days.
The mean age on the second i.e. last assessment was 99
days. A significant plagiocephaly i.e. CVIA > 3.5 was
found in 19% of the infants on the last assessment. None
of the infants had ROM < 90˚ in rotation of the neck, but
there were nine who had a small difference of about 5˚,
all had full ROM in lateral flexion. Fourteen had an imbalance in the lateral flexors of the neck, six with two
scores difference on the MFS and eight with one score
difference. Six infants had low scores on the SOMP-I, all
of these infants had little tummy time, one was female
and five were male. Twenty-three (64%) of the infants
slept in the supine position, one in the side position, one
in the prone position and 11 (31%) in mixed positions
(mostly a mix of supine and side positions). Thirty-four
of the 36 infants used some kind of pillow, the Mimos or
an ordinary pillow. Twenty-four infants had a tendency
Copyright © 2013 SciRes.

or a clear preferred side to rotate the head to in one or
more positions. Some of the infants in the intervention
group did not use the special pillow and some infants in
the control group achieved reduced pressure in other
ways. One infant had used a wedge (this was put behind
the back of the infant when sleeping on the side), one
slept in supine and one infant was carried all day (never
placed in supine during daytime). An ordinary pillow
was not counted as reduced pressure. Fishers exact test
showed a tendency that infants with reduced pressure of
the head had less or decreased DP (P 0.09).
Seven infants had CVAI > 3.5 on the last assessment,
five of these had not used any method to reduce pressure
(Table 1). Four belonged to the intervention group, but
two of them had not used the Mimos pillow to reduce
pressure on the head, as the infants did not stay on the
pillow. For the two infants who used the Mimos pillow
and had CVIA > 3.5; one had decreasing CVIA 7.3 to 3.6
and the other had increasing CVAI 2.3 to 4.3.
Paired t test showed significant decrease in CVAI for
those who had reduced pressure on the head (P 0.01).
Among these the CVAI was zero for 47% of the infants
on the last assessment. For those who had no reduction
of pressure on the head there was no indication of a decrease in CVAI (P 0.45), and only 12% had a CVAI that
was zero on the last assessment. When the intervention
group and the control group were analysed separately
there were no significant changes in either group. There
was a big difference between the groups; the intervention
group had P 0.11 and the control group had P 0.72,
which indicates that the intervention group achieved a
greater improvement than the control group.
Table 1. Showing that no reduction of pressure on the head,
imbalance in muscle function in the lateral flexors of the neck,
low SOMPI-I scores and being male are more common in infants with CVAI > 3.5.
CVAI < 3.5
N 29

CVAI > 3.5
N7

Pressure release

13 (45%)

2 (29%)

No pressure release

16 (55%)

5 (71%)

Low SOMP-I score

4 (14%)

3 (43%)

Low amount of tummy time
when awake

19 (70%)

6 (86%)

Imbalance in muscle function in
the lateral flexors of the neck

9 (31%)

5 (71%)

Favorite side

1 (25%)

4 (36%)

Gender

13 female (45%)
16 male (55%)

2 female (29%)
5 male (71%)

Mean birth weight

3460 gram

3454 gram

Mean birth length

50.1 cm

49.7 cm

Mean gestation week

39.5

38.9
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5. DISCUSSION
This pilot study indicates that a reduction of pressure
on the head, from a specially designed pillow; the Mimos
pillow or other ways to reduce pressure from the infant
head decreases the risk for DP. In the current study some
parents had used other ways to reduce pressure; a wedge,
carrying the infant constantly (never using a pram) or
letting the infant sleep in prone. However to sleep in
prone is not recommended for young infants as this increases the risk of SIDS [20]. Studies have shown that
counter-positioning give improved head shape [15,34].
However studies about conservative treatment are few
and the study design and methodology are moderate to
poor [15]. In studies comparing helmet treatment with
counter-positioning parents have been asked not to put
their infant on the flat side of the head, but without the
use of a wedge this is not always easy to accomplish.
To be male and to have tummy time less than three
times a day are known risk factors [2-7,10-14] which
was also seen in this small study. Males being at higher
risk may be because they have heavier heads [7]. It could
also be speculated that parents may treat females and
males differently.
A limitation in rotation and/or a muscular imbalance in
the neck could affect the head position, i.e. may promote
a favoured side of the head [7,13]. However a minor decrease in rotation gives no limitation to rotate the head in
both directions when the infant is placed in supine, when
the head is rotated to about 70˚ it has reached the maximum before the cheek touches the base. The reference
value for rotation of the neck in infants is mean 110˚ [32].
All infants in the current study had at least 90˚ of rotation
of the neck. A muscular imbalance in the neck may have
a greater effect on head position. Golden et al. found that
64% of infants with DP had muscular imbalance in the
neck [13]. In the current study a muscular imbalance in
the lateral flexors of the neck was found in 39% of the
infants and was more common in the group with CVAI >
3.5.
A significant plagiocephaly i.e. CVIA > 3.5 [34] was
found in 19% on the last assessment. The reported incidences for DP vary between 20% - 48% [5,9,15]. This
discrepancy is probably due to the cohort being investigated and the criteria used; the milder asymmetries are
not always included in studies. However, also a mild DP
can concern the parents and later the individual when the
infant gets older. In the current study only 28% had
CVAI zero on the last assessment. In clinic parents can
be worried also when the CVAI is as small as e.g. 1.6.
Early intervention is needed to prevent DP [4,16,24,
35-37]. The most important factor to stop DP is to vary
the head position already from the start when the infant
is newborn [6,10,24,35]. To have a lot of tummy time
also seems to prevent DP [4,10,38-41]. Early detection
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and treatment of muscular imbalance in the infant neck
may be protective [13]. If starting “late” with tummy
time the infant may resist and the parents may give up.
By starting early with tummy time most infants will accept it.
It was slightly surprising to find that only 64% of the
infants exclusively slept in supine, in an earlier study in
the same city >95% of the infants slept in supine [23].
This may reflect a new generation of parents. It seems
that there is a potential to improve parent-education
about the importance of tummy time when the infants is
awake and also that the safest position when sleeping is
supine.

6. CONCLUSION
This study showed that there was a significant decrease in CVAI for the infants who had reduced pressure
on the head. This indicates that the special Mimos pillow,
designed to reduce pressure on the head may prevent or
decrease developmental plagiocephaly. However, the
study is small and a larger study is needed to confirm or
disprove this result. Less tummy time, to be male and to
have low motor scores are known risk factors, these were
also seen in the current study. Imbalance in the lateral
flexors of the neck was more common for infants with
CVAI > 3.5. There is a need to advance the information
to parents on how to prevent developmental plagiocephaly.
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