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ABSTRACT

Introduction
Plagiocephaly is a term used to describe an asymmetry in 
the shape of the skull. Non-synostotic plagiocephaly de-
scribes a flattening of the skull that evolves into two types 
of shape deformities (Figure 1). Firstly, the posterior-lateral 

Background: Plagiocephaly is a condition that affects the shape of the skull in infants. The research has suggested 
that there is a growing association between plagiocephaly and developmental delay later in infancy extending into 
childhood. Plagiocephaly is an increasingly common condition in society which often presents to a chiropractic 
practice.  There have been no studies prospectively investigating the outcome of chiropractic care on a group of 
infants with plagiocephaly. Objectives: To observe any change in head deformation measurements in a single co-
hort group of infants aged 0-12 months old presenting to a chiropractic clinic and receiving chiropractic care over a 
course of six weeks.  Setting: This single cohort observational study took place at a chiropractic teaching clinic be-
tween February and July 2015, on the south coast of England. Methods: Infants presenting to the chiropractic clinic 
with the complaint of plagiocephaly were measured from the external occipital protuberance (EOP) to the anterior 
ear both right and left sides during their routine course of treatment. These measurements were re-examined at the 
end of their course of care or at six weeks after presentation, which ever occurred first.  Results: A total of 64 infants 
were included. The mean change in the plagiocephaly measurement was a reduction of 1.13cm ± 0.89cm, p= 0.00, 
95%CI (-1.36 to -0.92cm). Overall, 20 out of the 64 participants showed a full resolution of plagiocephaly, with a final 
measurement below 0.4cm difference in occipital measurement side to side, which is considered normal. No adverse 
events were reported for any of the infants. Conclusions: Overall, there was both a statistically and clinically sig-
nificant reduction in plagiocephaly measurement for this cohort of infants after a course of chiropractic care. As this 
was an observational study, this cannot be interpreted as cause and effect. However, these results encourage further 
research, particularly a RCT to investigate the effect of chiropractic care on plagiocephaly in infants.

Figure 1: A comparison of the two different head asymmetries in po-
sitional plagiocephaly, amended with permission from Saich and Laker 
2014.37

occiput can appear flattened, termed plagiocephaly and 
secondly a uniform flattening across the back of the occiput 
is termed brachycephaly.1

The cause of plagiocephaly is exposure of the cranium to 
external compressive forces while it is still developing. The 
flatness is usually first recognised by parents when the in-
fant is 2-3 months old.2  Since the ‘Back to Sleep Program’ 
in 1992 there has been a significant rise in the prevalence 
of plagiocephaly. However the actual prevalence of plagio-
cephaly is uncertain due to the range in estimates. Estimates 
vary from 16-21% at 6-7 weeks old and 20% at 4 months 
old3  to 47% of infants aged 7-12 weeks old out of cohorts of 
healthy full term infants.4  The real issue is not only the rise 
in incidence but also long-term risk factors. The UK Nation-
al Health Service (NHS) states plagiocephaly is “cosmetic 
only.”5  This statement contradicts the research suggesting 
that plagiocephaly is associated with learning disabilities, 
dysfunctional auditory processing and developmental de-
lay in the gross motor and cognitive domains.6,7,8,9,10 
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There is further conflict of opinion as to whether plagio-
cephaly naturally resolves as the head develops or wheth-
er interventions may be helpful to change the long-term 
course of the condition.10, 11 There have been several studies 
comparing the effects of cranial orthosis against physical 
therapy or active counter positioning therapy on plagio-
cephaly in infants. However, there is no evidence of benefit 
for cranial orthoses or helmets in the treatment of plagio-
cephaly.1

The research suggests that physical therapy or active coun-
ter positioning may be effective when the infants are young 
with mild to moderate plagiocephaly.12 One randomized 
controlled trial (RCT) found active counter positioning ad-
vice to parents/guardians had a positive and significant 
effect on plagiocephaly in infants compared to no instruc-
tion.13  It is inconclusive whether physical or manual therapy 
may be more important than what is currently understood 
for the appropriate management of plagiocephaly which is 
no clinical management.  The purpose of this investigation 
was to assess whether there is a role for chiropractic manual 
therapy in the routine treatment of plagiocephaly in a clini-
cal population. 

Background
There is little research investigating the effect of chiro-
practic care, a form of manual therapy, on plagiocephaly. 
There has been one retrospective study14  and several case 
studies.15,16,17,18,19  Also there has been one pilot single cohort 
study investigating the effect of osteopathy, another form of 
manual therapy on plagiocephaly in infants.20  All of these 
studies showed improvement in plagiocephaly in infants. 

Chiropractors commonly manage infants with plagioceph-
aly and treat the cervical spine to achieve full range and 
freedom of motion so that the infant is not “stuck” in one 
position.  If the head can be freely moved, then the pressure 
on the cranium will be equally distributed and the skull 
will, ideally, become symmetrical. 

This is an appropriate method for resolution as research has 
shown there is a relationship between cervical range of mo-
tion and plagiocephaly.7,21,22  Decreased cervical motion was 
found to be associated with a larger cephalic index (calcu-
lated by cranial width divided by cranial length, multiplied 
by 100) and brachycephaly.21 It seems intuitive, but research 
has also found that infants with head positional preference 
are four times more likely to have plagiocephaly than in-
fants without positional preference.22 Their study found 
that the condition is at increased risk when infants do not 
vary their head position and leads to one question: is this 
because they are unable to vary their head position? This 
tendency has also led to referring to plagiocephaly as posi-

tional head deformation (PHD).  We found this easier to say 
and understand by the parents as well as more descriptive 
of the condition and we use that term clinically.

The link of head deformation to suboptimal cervical spine 
rotation has been corroborated with research that has 
shown that physical therapy improved cervical range of 
motion in infants with plagiocephaly and this significantly 
improved cranial symmetry compared to a control group 
receiving counter positioning advice only.23  Based on those 
findings it was recommended to general practitioners 
to consider manual therapy for the early management of 
infants with plagiocephaly.24  Despite the fact that chiro-
practors are known for manual therapy and are the most 
common choice for families choosing CAM care for their 
infant,25  there is still a great need for further research inves-
tigating the outcomes of chiropractic care with positional 
head deformation prospectively in a clinical setting.

Method
This study was a prospective cohort study conducted at 
the Anglo-European College of Chiropractic (AECC) clinic, 
Bournemouth, UK. The AECC ethics subcommittee granted 
ethical approval in January 2015. 

A literature search was conducted using the online data-
bases of Cochrane Library, Index to Chiropractic Literature, 
Pubmed and Science Direct. Key words were  ‘deformation-
al plagiocephaly,’ ‘positional plagiocephaly’ and combined 
individually and together with ‘chiropractic,’ ‘infant’ and 
‘manual therapy.’ Publications of RCTs, systematic reviews, 
case studies, cohort retrospective and prospective studies 
were included. Publications involving craniosynostosis or 
surgical cases were excluded as well as publications be-
fore 2001 to allow for the most current literature. Thirty-
one articles were found and obtained through the online 
and library resources at Bournemouth University and were 
reviewed. A cross-reference search was also conducted for 
any relevant but unfound studies at the end of each paper. 
Several studies were relevant but were all included in the 
databases search. A hand search for relevant but unpub-
lished studies and this was also conducted at Bournemouth 
University; one thesis was found. 

Population 
The sample group of participants were infants aged be-
tween 0-12 months old, diagnosed with plagiocephaly 
whose parents presented their child to the AECC clinic for 
care and gave their consent for the infant to receive chiro-
practic treatment. Participant data was excluded from this 
observational study if the infant was diagnosed with cra-
niosynostosis, or undergoing any other form of medical 
treatment or therapy. 

Chiropractic care for the cervical spine as a treatment for plagiocephaly: a prospective cohort study
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Procedure
The routine chiropractic examination at the AECC clinic in-
volves a musculoskeletal assessment recording head shape 
as well as other key measurements such as vital signs docu-
mented in each infant’s file. Positional Head Deformation 
(PHD) was determined by two cranial measurements taken 
from the external occipital protuberance (EOP) to the ante-
rior ear for both left and right side (Image 1). A difference 
of more than 0.4cm between the two sides was recorded 
as plagiocephaly or PHD present.21 These measurements 
were taken using the prototype occipital measurement de-
vice (Image 2) that has shown to have a high inter-examiner 
reliability.26  Following the standard AECC clinic’s protocol 
for treatment of infants and children, these measurements 
were taken at the 1st, 4th and 7th treatment visit, and/or at the 
date the child was released from care or monitored over a 
maximum time frame of six weeks.  Six weeks was chosen 
because reduction in that time frame would be considered 
well ahead of the natural history of the disorder. 

This study found that there were differences in the record 
keeping so there were different numbers who answered 
specific questions. The number (n) is shown in the tables, 
along with percentage. On average, most infants were full-
term with 56% assisted births and 44% natural vaginal de-
liveries. All of the infants had a limitation in cervical spine 
range of motion, with 46% having preference to rotate to the 
right, 40% to the left and 4% where parents did not know 
the direction of their child’s preference. 

The average difference in side-to-side EOP to anterior ear 

Image 1: A photograph of measur-
ing the infant’s EOP to anterior 
ear using the prototype occipital 
measuring device.

Image 2: The prototype occipital 
measuring device.

Following a routine course of chiropractic care for infants 
with plagiocephaly, the infants’ data were gathered from 
each of their files. Confidentiality for each participant re-
mained intact throughout the study which was purely ob-
servational as the condition is known to have long-term 
negative sequelae. There was no control or comparison 
group that did not receive care, as this could be considered 
unethical in the light of the negative long-term prospects 
associated with the condition.6,7,8,9,10 

Results 
A total of 64 participants met the inclusion criteria. The clin-
ical characteristics of the participants are shown in Table 
1. There were more males than females, 62.5% (n=40) and 
37.5% (n=24) respectively. The age range of infants present-
ing to the clinic varied from 2 to 44 weeks old, average age 
was 11.5 ±6.76 weeks old, 95%CI (9.84 to 13.2weeks). 63 of 
the 64 participants were aged under 6 months with the ex-
ception of one participant aged 44 weeks (11 months) old. 

Table 1. The Clinical Characteristics of the
Infant Participants in Plagiocephaly Study

       n                Percentage

Gender  Male     40 62.5 
  Female     24 37.5

Age  0-7 weeks     19 30
presenting 8-15 weeks    32 50
to clinic  16-23 weeks    10 16
  24-52 weeks         3 4

Feeding  Breast fed     23 36
  Bottle fed     28 44
  Both     13 20

Gestation Length Full term     23 76
  Pre-term (≥37weeks)       7 24

Type of birth Natural     13 44
  Caesarean Section    10 33
  Assisted         7 23

Child Number Firstborn     22 73
  Sibling          8 27

Multiple births Twins         7 23
  Single     23 77

Figure 2: Plagiocephaly measurements before and after chiropractic 
treatment.
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measurement for this group of infants before chiropractic 
treatment was 1.71± 0.84cm, 95%CI (1.50 to 1.91cm). At the 
end of the course of chiropractic care these measurements 
reduced to 0.67 ± 0.65cm, 95%CI (0.50 to 0.83cm), (Figure 
2). The mean change in the occipital measurement was a 
reduction of 1.13cm ± 0.89cm, p=0.000, 95%CI (-1.36 to 
-0.92cm), on average a 33% decrease in difference side to 
side. Overall, 20 out of the 64 participants showed a full 
resolution of head deformation with a measurement differ-
ence below 0.4cm.

All participants (n=64) had full range of cervical motion 
restored following the course of chiropractic care. On aver-
age, the course of chiropractic care consisted of five treat-
ments over a period of six weeks. The infant’s head cir-
cumferences changed throughout the course of chiropractic 
care as one would expect with growth. The average head 
circumference for 21 participants in this study’s sample of 
infants at the start of the study was 40.6cm ± 2.10, 95%CI 
(39.7 to 41.5cm) that increased to 42.2cm ± 2.56, 95%CI (41.1 
to 43.3cm) at the end of the study. Overall there was a mean 
increase of 1.61cm ± 1.68, 95%CI (0.89 to 2.33cm). 

Discussion
This study was designed to observe infants presented for 
care for positional head deformation by their parents over 
a course of chiropractic treatment lasting up to six weeks. 

This study’s population was representative of infants with 
PHD. For example there were more boys than girls. Pla-
giocephaly is more prevalent in males.2 However, another 
recent study found plagiocephaly was present in an equal 
number of males and females in a healthy cohort of neo-
nates21 and this is likely due to the general increased preva-
lence of plagiocephaly.4 It must be noted that the Aarivala 
et.al. 2014 study included only neonates and perhaps it is 
that both genders have equal amounts of head deformation 
as newborns but that it is more likely to persist in males. 
This concept has never been studied.

Also, the majority of the participants were under six months 
(98% n=63) with half between 2-4 months old; other stud-
ies report that plagiocephaly is most prevalent between 2-4  
months old.1,27,28  One explanation is due to the acceleration 
in the infant’s head development at this age. Any excessive 
compression to one aspect of the skull will alter the shape 
and appear as flattened in comparison to the rest of the 
skull’s normal development.21 

Another example that this study’s population was repre-
sentative of the general PHD population, was a quarter of 
the subjects had been born prematurely, which is higher 
than the average incidence in developed countries of 5-9%.29 
Other research suggests that prematurity is over-represent-

ed in children with misshapen heads.28,30   

The same is true for over-representation of assisted births 
which accounted for over half of the births in this cohort. 
The average in the UK population is 39%.31  Plagiocephaly 
is associated with assisted births.21 

Almost ¾ of this sample were first borns and ¼ were twins, 
far outnumbering   averages for routine births in the UK 
population (equal ratios between first born, second born 
and third or more born in the UK32  and 1.52% of all births 
in the UK were multiple births of twins in 2012).33  

Cervical mobility restrictions were reported in all of the in-
fants in this sample. Research has suggested when the in-
fant’s neck has limited movement, the infant will have a 
preference for a particular side to turn as they are unable 
to turn equally to both right and left.7,21 These findings also 
support research that cervical restriction and plagiocephaly 
are linked with neurological disruption and developmen-
tal delay due to factors associated with inactivity and vari-
able tone.7,9,34   It is unlikely that the association with devel-
opmental delay is due to the head deformation, but more 
likely to be related to the poor movement patterns associ-
ated with it. This highlights the need for manual therapy to 
restore normal range of motion and beneficial movement. 

The infants’ plagiocephaly measurement significantly 
reduced over the course of chiropractic care. Out of the 
sample of 64 participants, 20 showed a complete resolu-
tion of head deformation, a value of 0.4cm or less difference 
between left and right side which is widely recorded as a 
normal, almost imperceptible difference.2 The remaining 
infants showed a reduction in the plagiocephaly measure-
ment with a mean reduction of 1.13cm ± 0.89cm, p=0.000, 
95%CI (-1.36 to -0.92cm). That improvement was both sta-
tistically and clinically significant and shows a percentage 
decrease of one third and the improvement would be ex-
pected to continue with head growth, with the impediment 
to cervical range of motion removed.

Chiropractic treatment involved pediatric manipulative 
therapy to the spine and extremities through the form of 
press and hold methods aimed to mobilize any joints in-
volved, a low force treatment of 2-8 newtons depending 
on the age and condition of the child. The chiropractor also 
gave advice to parents on supervised prone playing (tum-
my time) for their infant, as well as home measures for ac-
tive counter positioning to encourage the child to look to all 
directions. Although there are no clear updated guidelines 
on prone play (tummy time) for infants, the AAP (1998)35  
did suggest that it was important to start the first week 
with awake-time repositioning as the supine sleep program 
had resulted in an epidemic of head shape problems.  There 
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were no negative side effects or adverse events reported 
during the course of chiropractic care. 

There are limitations to this type of study. Not only is there 
not a control group for comparison but this is a time period 
when infant’s heads undergo accelerated growth.  In fact, 
this factor most likely contributes to the rapid improve-
ment in head shape.  The average head circumference is 
35 cm in full term neonates increasing to 45 cm by 1 year 
old and 55cm in a grown adult.36  Therefore, there is rapid 
head growth within the first year of the infant’s life. Head 
circumference increases, on average, by 2cm per month for 
the first 3 months of life, 1 cm per month for the second 
3 months of life and 0.5cm per month from 6-12 months.36 
However, there is little evidence that head shapes change 
along with growth unless the infant is able to perform full 
cervical range of motion and compress both sides of the oc-
ciput evenly.  It does seem as though a key to improvement 
is to facilitate full cervical range of motion, which is what 
the chiropractic care was designed to do. 

That said, the plagiocephaly measurement could have re-
duced naturally given significantly more time. It has been 
discussed in previous studies that infant’s head shapes re-
turn to their normal shape by 3-5 years of age.1,11,13 Other 
research has found contrary findings and suggested pla-
giocephaly remains further into childhood.10 Therefore the 
reduction in plagiocephaly seen amongst this sample of in-
fants could have been down to their natural head develop-
ment. However the research has suggested this process oc-
curs later in infancy and early childhood instead of during 
early infancy. It can be said that the changes in this study 
have occurred ahead of the natural history of the disorder. 

Further, all infants received the full spectrum of chiroprac-
tic care which involved manual therapy, along with advice 
for counter positioning and tummy time. Therefore, the 
positive effects found after chiropractic care could have 
been the effect of counter positioning and tummy time 
measures given by the parents instead of the application of 
chiropractic manual therapy. Counter positioning measures 
have been found to have positive outcomes of a reduction 
in plagiocephaly measurements in infants when compared 
to cranial orthosis12 and as a measure on its own.13 How-
ever, research has also shown that compared to physical 
therapy, greater effects were seen in the physical therapy 
group23 in two groups of infants with plagiocephaly. There 
have been no studies prospectively investigating the effect 
of chiropractic care on plagiocephaly in infants compared 
to parent measures. In future studies it would be interest-
ing to compare the two therapeutic measures and have two 
groups of infants with plagiocephaly, one group receiving 
chiropractic care and one counter positioning techniques. 
However, ethical consideration is required with this type 

of study and since there is some evidence that both work, 
it may not be ethical to withhold any type of effective treat-
ment, considering the long term negative associations with 
unresolved plagiocephaly. 

Another limitation to this study was the prototype mea-
surement device used to determine the plagicoephaly 
value. This has been shown to have high inter examiner 
reliability26 but it has not been validated. There is also the 
limitation of human error and the clinicians using this de-
vice may have not correctly read the infants’ EOP to ante-
rior ear measurement. This prototype measurement device 
was used as it was easy and inexpensive to implement in a 
routine clinical setting compared to other anthropometric 
or digital measuring devices. However, by choosing this 
device it does have its’ limitations such as the measurement 
from EOP to anterior ear difference between left and right 
side would only show one form of plagiocephaly, positional 
plagiocephaly instead of brachycephaly as well. Also the 
prototype measurement device is not a standardized de-
vice for measuring plagiocephaly, therefore this study is 
more difficult to compare to other studies using different 
devices. However, parental perception of improvement is 
at this time the gold standard for outcomes, and this device 
compared favourably to simple observation by parents and 
clinicians as well as supplying some level of objectivity. 

Conclusion
This study showed a significant reduction in head defor-
mity in infants during a course of six weeks of chiroprac-
tic care.  Although this cannot be interpreted as cause and 
effect because the research was observational in a routine 
clinic setting rather than a randomized controlled trial, the 
improvements in head shape occurred earlier than the nat-
ural course of the condition.  Further research is strongly 
encouraged to investigate the effects of chiropractic man-
agement for this condition.
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