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  ABSTRACT 
  Objectives    To estimate the effect of cranial osteopa-

thy on the general health and wellbeing, including physi-

cal functioning, of children with cerebral palsy.  

  Design    Pragmatic randomised controlled trial.  

  Participants    142 children from Greater London and the 

South West of England, aged 5–12 years with cerebral 

palsy.  

  Intervention    Participants were randomised to six ses-

sions of cranial osteopathy with a registered osteopath 

or a waiting list with partial attention control (parents 

invited to participate in two semistructured interviews).  

  Primary outcome measures    Blind assessment of 

motor function by physiotherapists using the Gross Motor 

Function Measure-66 (GMFM-66) and quality of life using 

the Child Health Questionnaire (CHQ) PF50 at 6 months.  

  Secondary outcome measures    Parents’ assessment 

of global health and sleep at 6 months, pain and sleep 

diaries at 10 weeks and 6 months, CHQ PF50 at 10 weeks 

and quality of life of main carer (Short Form 36) at 10 

weeks and 6 months.  

  Results    Compared with children in the control group, 

children in the osteopathy group demonstrated no statisti-

cally signifi cant differences in GMFM-66 (mean differ-

ence 4.9, 95% CI −4.4 to 14.1), CHQ Physical Summary 

Score (mean difference 2.2, 95% CI −3.5 to 8.0) or CHQ 

Psychological Summary Score (mean difference 3.4 , 

95% CI −0.8 to 7.7). There were no signifi cant differences 

between groups with respect to pain; sleep (either ‘time 

asleep’ or ‘time to sleep’); or main carer’s quality of life. 

 Compared with children in the control group, carers 

of children receiving cranial osteopathy were nearly 

twice as likely to report that their child’s global health 

had ‘improved’ at 6 months rather than ‘decreased’ or 

‘remained the same’ (38% vs 18%; odds ratio 2.8, 95% 

CI 1.1 to 6.9).  

  Conclusions    This trial found no statistically signifi cant 

evidence that cranial osteopathy leads to sustained 

improvement in motor function, pain, sleep or quality of 

life in children aged 5–12 years with cerebral palsy nor in 

quality of life of their carers.     

Trial Registration ISRCTN45840554 http://www.

controlled-trials.com 

  INTRODUCTION 
 Cerebral palsy (CP) is one of the commonest 
causes of neuro-disability in childhood, with a 
prevalence of around two per 1000 live births.  1   
The underlying neurological impairment is not 
susceptible to treatment and the goals of man-
agement are to promote function, to prevent sec-
ondary impairments and, above all, to increase a 
child’s developmental capabilities.  2   

 Many parents of children with CP try com-
plementary and alternative medicine (CAM) 
therapies. In a survey conducted by the Cerebra 
Foundation,  3   a charity for ‘brain injured’ children 
and young people, the most popular CAM thera-
pies used by families were massage and cranial 
osteopathy.  4   One of the most frequent queries 
received by the Cerebra Foundation telephone 
helpline is the extent to which the use of cranial 
osteopathy benefi ts children with CP. This led 
the Foundation to commission our research group 
to conduct fi rst a systematic review of the evi-
dence and then primary research to address this 
question. 

 Osteopathic treatment is described as consist-
ing of the diagnosis of the musculo-skeletal strain 
patterns within the body, followed by techniques 
to release those strains.  5   The fundamental prin-
ciple of osteopathy is that the body as a whole is 
a dynamic interplay between its structure and its 
function. Osteopaths are trained to assess areas 
of ‘tension and compression’ as manifestations of 
disturbed function which they believe affect blood 
supply nerve function and cerebrospinal fl uid 
fl ow. By working on these areas of tension, the 
osteopath aims to improve coordination of struc-
ture and function. Cranial osteopathy refers to a 
group of techniques, rather than a type of osteop-
athy. Specifi cally, cranial osteopathic techniques 
are said to enable osteopaths to palpate and treat 
using very small movements and the application 
of small amounts of force. Osteopaths believe that 
this enables them to treat the whole body includ-
ing the central nervous system, the skeleton and 
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What is already known on this topic

    Many parents of children with cerebral  ▶

palsy (CP) try various complementary and 
alternative medicine (CAM) therapies to 
try and reduce their child’s symptoms and 
enhance their wellbeing.  
   The evidence base for many CAM therapies,  ▶

including osteopathy, is not strong, particularly 
in children.   

What this study adds

    There is no strong evidence to suggest cranial 
osteopathy improves health or quality of life of 
children aged 5–12 years with CP.   
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the viscera. Hence, cranial osteopathy that children receive is 
highly individualised and is probably best characterised as a 
group of techniques rather than a specifi c treatment. 

 The evidence base for CAM therapies is not strong, particu-
larly in children.  6   The authors were able to identify only two 
trials which examined the effectiveness of cranial osteopathy 
in children with CP. Duncan  et al   7   reported that in their study, 
in which 50 children with CP were randomly allocated to cra-
nial osteopathy, acupuncture or a waiting list, most parents 
said their children improved with either treatment 6 months 
postbaseline, compared with very few reporting improve-
ment of those on the waiting list. The same group  8   reported 
a second study with the same treatment comparison over a 
6-month period (n=55). They reported the results as showing 
that cranial osteopathic treatment led to improvement in gross 
motor function but limitations in the design and approach to 
analysis make the results diffi cult to interpret. 

 As part of the preparation for this study the authors inter-
viewed 12 osteopaths  9   who provide treatment to children with 
CP, to ensure that any study would be considered a ‘fair test’ 
of the therapy. The key principle suggested was that treat-
ment should be individually designed. There was agreement 
that a course of around six treatments with the same prac-
titioner, beginning with three treatments at approximately 
2-weekly intervals, would be a fairly standard approach for 
children with CP and that an impact would be expected on 
overall quality of life motor function, sleep, pain and fi ts. 
Parent members of Cerebra were also interviewed to ensure an 
acceptable trial design and that appropriate outcome measures 
were included.  10   

 The primary aim of this study was to estimate the effect 
of individualised treatment by an osteopath on the general 
health and wellbeing, including physical functioning, of chil-
dren with CP and on the quality of life of their main carer.  

  METHODS 
 Between November 2006 and March 2008 the authors 
recruited children aged 5–12 years with CP with varying lev-
els of function (categories II–V of the parent rated Gross Motor 
Function Classifi cation System, GMFCS  11  ), living in the South 
West of England or Greater London area. Children with mild 
CP, those who had received cranial osteopathy in the previous 
12 months and those from non-English speaking families were 
excluded. The study was publicised through clinicians, phys-
iotherapists, special schools and parents’ groups. One of the 
research team visited potentially interested families at home 
and obtained written informed consent from parents or legal 
guardians. At enrolment and before randomisation, children 
were assigned a GMFCS category on the basis of questions 
answered by the parents,  12   with the opportunity to consult 
with a clinical member of the research team if the categorisa-
tion was in doubt. The GMFCS categories are highly predic-
tive of scores on the Gross Motor Function Measure (GMFM), 
one of the primary outcome measures.  12   Parents also com-
pleted baseline data, including a measure of the strength of 
their belief that cranial osteopathy was likely to be benefi cial, 
the Child Health Questionnaire (CHQ) PF50,  13   the paediatric 
pain profi le (PPP),  14   a sleep and fi t diary and the Short Form 36 
(SF-36) for the main carer.  15   

 After enrolment, children were allocated to intervention 1. 
or waiting list (with partial attention control) using a tele-
phone-based randomisation service provided by an inde-
pendent statistician at a remote site using the computer 

programme Minim. Minimisation  16   was used to ensure bal-
ance on the following factors:    centre (London or Devon); 
   severity – categorised as either ‘less functional’ (GMFCS 2.  11   
categories IV and V) or ‘more functional’ (GMFCS  11   catego-
ries II and III); 
   age – younger (5 years) and older (6–12 years) and 3. 
   beliefs of effi cacy – whether parents had ‘strong’ or ‘not 4. 
strong’ prior beliefs that cranial osteopathy was likely to 
help their child. 

   Children randomised to the intervention arm were invited to 
have six cranial osteopathy sessions: three in the fi rst 10 weeks 
and the remaining sessions within the 6-month study period. 
Treatment took place in one of four practices (London, Exeter, 
Paignton and Plymouth) and all practitioners were experienced, 
qualifi ed osteopaths, registered to practice with the General 
Osteopathic Council. No attempt was made to constrain the 
form of osteopathic therapy given. Each child was assigned an 
osteopath who planned the course of therapy based on their 
assessment of the child’s individual needs. A total of 37 osteo-
paths provided treatment. 

 In order to provide a partial attention control, parents of 
children allocated to the 6-month waiting list were invited to 
take part in two semistructured interviews to ascertain their 
views of services for their children and their decision mak-
ing about CAM therapies. After children in the control group 
had completed the fi nal assessment at 6 months, they were 
given a voucher entitling them to six prepaid sessions of cra-
nial osteopathy. 

 Parents were asked that their child not begin any new CAM 
therapies while in the trial and to continue with their usual 
management as recommended by the health and education 
professionals working with the family. 

 To detect a clinically signifi cant difference between groups 
of 0.6 SDs in the primary outcome measures, the GMFM-66  17   
and the CHQ PF50,  13   with 90% power and at the 5% signifi -
cance level, 60 children were needed in each group (120 chil-
dren in total). The authors planned to recruit a total of 150 
children to allow for a possible 20% loss to follow-up. Parents 
and osteopaths completed forms after each treatment session 
to monitor compliance. 

   OUTCOME MEASURES 
 The primary outcome measures were the GMFM-66  17   and the 
CHQ PF50,  13   at 6 months after study entry. The GMFM-66  17   
is a validated measure of motor function in children with CP, 
widely used in clinical trials. Assessments were carried out by 
a team of four experienced physiotherapists, trained in com-
pleting the GMFM-66 assessment and not aware of the child’s 
allocated group, at 6-month follow-up only. Twelve per cent of 
assessments were double scored to evaluate the reproducibil-
ity between raters. Assessors were asked to note whether they 
had become un-masked to a child’s allocated group during the 
assessment. 

 The CHQ is a carer-completed questionnaire which pro-
vides a generic measure of children’s quality of life. This has 
been widely used in children with CP.  18–20   Carers completed 
the CHQ at baseline, 10 weeks and 6 months after allocation. 

 Secondary outcome measures included the PPP,  14   which 
recorded parents’ views of their child’s pain. Children’s sleep-
ing patterns were recorded using a 7-day diary, adapted from 
a diary designed for use in a trial of behavioural treatment 
of sleep problems.  21   This allows recording of both time to 
settle and time spent asleep. Carers were asked to record the 
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number of fi ts experienced by the child on the same diary. 
Both the PPP and diaries were completed by carers at baseline, 
10 weeks and 6 months after allocation. At 10 weeks and 6 
months after allocation, parents were asked to make a simple 
global assessment of whether they rated their children’s over-
all health and wellbeing as the ‘same’, ‘better’ or ‘worse’ than 
when they entered the study and the same overall assessment 
of children’s sleeping. For the purposes of the statistical anal-
yses, the Global Health outcomes were categorised as ‘bet-
ter’ versus ‘same’ or ‘worse’. Quality of life of the primary 
carer was assessed by completion of the SF-36  15   at baseline, 10 
weeks and 6 months.  Table 1  gives full details of the outcome 
measures. 

   ANALYSES 
 All children were analysed in the group to which they were 
randomised, irrespective of compliance. In the primary anal-
yses, for continuous variables, the mean difference between 
groups and 95% CIs were calculated. For the few categorical 
outcome variables (CHQ-FC, global general health, global 
sleeping), odds ratios (ORs) and 95% CIs were calculated 
for the main category of interest. The CHQ-FC subscale is a 
fi ve-point ordinal scale; for both the unadjusted and adjusted 
analyses CHQ-FC categories 0 and 30 the lowest categories 
were combined, because of small numbers in each of these 
categories. 

 Secondary analyses were carried out to examine the differ-
ences between groups after adjustment for potential explana-
tory variables and baseline values for those outcomes where 
these were measured. For the continuous outcome variables, 
a general linear modelling procedure was used to estimate the 
differences, and corresponding 95% CI. The explanatory vari-
ables adjusted for were age, sex, centre, social class, ethnic-
ity, GMFCS category (as a proxy for the GMFM) and parents’ 
beliefs about cranial osteopathy at baseline. Social class was 
based on the mother’s current or most recent occupation and 
classifi ed as 1, 2 or 3/4, using the Offi ce for National Statistics 
classifi cation system.  22   The child’s ethnicity was self-categor-
ised by parents from a defi ned list and collapsed into three 

ethnic groups, black, white and other. If the outcome under 
consideration had been measured at baseline, this was also 
included within the modelling procedure as a covariate. A 
similar approach was utilised for the categorical outcome vari-
ables, based on either binary or ordinal logistic regression. For 
these outcomes, the OR (and 95% CI) for the groups was cal-
culated, after adjustment for all explanatory variables. 

 The fi t of each of the linear models and assumptions under-
lying each model were checked visually. For observations that 
apparently did not fi t well with the derived model, these data 
points were identifi ed and the analysis repeated with these 
observations removed. Removing such observations had mini-
mal effects on the statistical models. Therefore, the models 
presented are based on the maximum data available for each 
outcome. 

   RESULTS 
  Enrolment, follow-up and compliance 
 One hundred and ninety-three families were referred to, or 
made contact with, the research team, of whom 51 either did 
not meet the inclusion criteria or declined to participate; 142 
children were randomly assigned to either intervention or 
control ( fi gure 1 ). Therefore the total number is eight children 
fewer than originally planned but the decision to cease recruit-
ment was made on the basis of very low withdrawal rates. 

 Baseline characteristics were similar for both groups, 
although a higher proportion of children in the control group 
had communication diffi culties ( table 2 ). There were broadly 
similar categories of CP for both groups ( table 2 ). 

 Of the nine (6%) children lost to follow-up, four withdrew 
from the study, one child moved abroad, one became ill and 
the study team lost contact with three families. One hundred 
and twenty-nine (91%) children were assessed for the primary 
outcomes (GMFM-66 and CHQ) at 6 months.  Figure 1  shows 
the follow-up rates for the other outcome measures. 

 Forty-nine of the 71 children (69%) assigned to the interven-
tion arm had all six sessions of cranial osteopathy, 22 children 
had four or fewer sessions, and 10 children did not have any 
sessions. Five of these 10 children withdrew from the study, 

  Table 1     Outcome measures   

 Measure  Subscales used/description  Completed by 

Gross Motor Function Measure-
66  17   – primary  outcome measure

Scores range 0–100, higher score = better mobility Physiotherapists blinded to the child’s 
allocation group at 6 months

Child Health Questionnaire 
(CHQ)  13   – primary outcome 
measure

A generic measure of quality of life
▶ Family activities subscale (CHQ-FA)
▶ Family cohesion subscale (CHQ-FC). Scores range 0–100
Higher score = better family functioning
▶ Physical Summary Score (CHQ-PhS)
▶ Psychological Summary Score (CHQ-PsS)
Higher score = better health

Parent/carer at baseline, 10 weeks and 
6 months

Paediatric pain profi le  14  A behaviour rating scale designed and validated specifi cally for children with disabilities. Children 
were rated on their ‘best’ and ‘worst’ day in terms of their pain over the preceding week.
▶ ‘Best day’ pain score
▶ ‘Worst day’ pain score*
Scores range 0–60, higher score = worst pain

Parent/carer at baseline, 10 weeks and 
6 months

Sleep diary ▶ Time to sleep – mean score of how long the child took to fall sleep
▶ Time asleep – mean score of how long the child slept overnight

Parent/carer at baseline, 10 weeks and 
6 months for 1 week

Short Form-36 (SF-36)  15  The most widely used generic measure of adult quality of life.
▶ Physical Component Summary Score (SF-36 PCS)
▶ Mental Component Summary Score (SF-36 MCS)
Scores have a population mean of 50, any score above/below indicating better/poorer health.

Parent/carer at baseline, 10 weeks and 
6 months

Global health Whether child’s general health was same/better/worse than previously Parent/carer at 10 weeks and 6 months
Global sleeping Whether child’s sleeping was same/better/worse than previously Parent/carer at 10 weeks and 6 months

   *Actual wording: ‘The most painful episode of the most troublesome pain for your child in the last week’.   
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and the practicalities of taking up the sessions proved insur-
mountable for the other fi ve children, all of whom had a fi nal 
assessment ( fi gure 1 ). 

 The average length of treatment sessions was 21 min. 
Osteopaths reported that in these sessions they most com-
monly used cranial osteopathic techniques in the head, pelvic 
and thoracic regions but also that they used other techniques, 
such as joint manipulation and deep tissue massage, in some 
children where they believed these were indicated. 

   Six-month assessments 
  Primary outcome measures 
 There was no evidence to support statistically signifi cant dif-
ferences between groups on either of the primary outcome 
measures, gross motor function or child’s quality of life. The 
mean GMFM-66  17   score for children in the intervention group 
was 4.9 points higher than for those allocated to the control 
group (95% CI −4.4 to 14.1) and a mean of 2.2 points (95% CI 
−3.5 to 8.0) and 3.4 points (95% CI −0.8 to 7.7) higher for the 
CHQ  13   Physical Summary Score and Psychological Summary 
Score, respectively ( table 3 ). The cumulative OR (which esti-
mates the likelihood of a child in the intervention group being 
in a higher, more advantageous category) for the CHQ Family 
Cohesion scale was 0.75 (CI 0.39 to 1.43). 

 Blinding of the GMFM-66  17   was maintained in 127 of 129 
(98%) assessments. Sixteen (12%) assessments of the GMFM-

66  17   were double scored to estimate the limits of agreement  23   
between two of the raters: 95% of the differences between 
raters were between −1.9% and 2.6%, indicating a high level 
of agreement. 

   Secondary outcome measures 
 No statistically signifi cant differences between groups were 
found on time to sleep, time spent asleep, parental assessment 
of child’s pain or main carer’s quality of life. Parents of 23% of 
children in the intervention group rated their child’s sleep as 
‘better’ at 6 months compared with 21% of those in the control 
group (OR 1.12, 95% CI 0.43 to 2.87). Thirty-eight per cent of 
parents of children in the intervention group rated their child’s 
global health as ‘better’ than at enrolment compared with 18% 
in the control group (OR 2.75, 95% CI 1.13 to 6.87). 

 Adjustment for potential explanatory variables did not mate-
rially affect the results of any of these analyses ( table 4 ). The 
adjusted OR for carers rating their child’s global health as ‘bet-
ter’ rather than the ‘same’ or ‘worse’ was 3.77 (95% CI 1.48 
to 9.62) and for rating their child’s sleep as ‘better’ was 1.21 
(95% CI 0.49 to 2.98). The adjusted OR for the CHQ Family 
Cohesion scale was 0.84 (CI 0.40 to 1.76). 

    Ten-week assessments 
 Follow-up data at 10 weeks were not so easy to obtain, pos-
sibly because these were collected by self-return postal 

Assessed for eligibility (n=193)

Randomised 
(n=142)

Excluded (n=51)
Did not meet inclusion criteria (n=38)
Refused to participate (n=8)
Had siblings taking part (n=4)
Unable to travel to treatment (n=1)

Allocated to Intervention Group (n=71) Allocated to Control Group (n=71)

Received all 6 treatments (n=49)
No one had 5 treatments
Received 4 treatments (n=2)
Received 3 treatments (n=3)
Received 2 treatments (n=4)
Received 1 treatment (n=3 inc. 1 LTFU))
Received 0 treatments (n=10 inc. 5 LTFU)

Participated in 2 interviews (n=58)
Participated in 1 interview (n=5)
Did not participate in interviews (n=8 inc. 3 
LTFU) 

Analysed at 6 month follow up (n=65)
GMFM-66 & questionnaires (n=56)
GMFM-66 only (n=6)  
Questionnaires only (n=3)

Analysed at 6 month follow up (n=68)
GMFM-66 & questionnaires (n=67)
Questionnaires only (n=1)

Lost To Follow Up (n=6)
Withdrew (n=3)
Child illness (n=1)
Lost contact (n=2)

Lost To Follow Up (n=3)
Withdrew (n=1)
Lost contact (n=1)
Moved abroad (n=1)

Assessed for eligibility (n=193)

Randomised 
(n=142)

Excluded (n=51)
Did not meet inclusion criteria (n=38)
Refused to participate (n=8)
Had siblings taking part (n=4)
Unable to travel to treatment (n=1)

Allocated to Intervention Group (n=71) Allocated to Control Group (n=71)

Received all 6 treatments (n=49)
No one had 5 treatments
Received 4 treatments (n=2)
Received 3 treatments (n=3)
Received 2 treatments (n=4)
Received 1 treatment (n=3 inc. 1 LTFU))
Received 0 treatments (n=10 inc. 5 LTFU)

Participated in 2 interviews (n=58)
Participated in 1 interview (n=5)
Did not participate in interviews (n=8 inc. 3 
LTFU) 

Analysed at 6 month follow up (n=65)
GMFM-66 & questionnaires (n=56)
GMFM-66 only (n=6)  
Questionnaires only (n=3)

Analysed at 6 month follow up (n=68)
GMFM-66 & questionnaires (n=67)
Questionnaires only (n=1)

Lost To Follow Up (n=6)
Withdrew (n=3)
Child illness (n=1)
Lost contact (n=2)

Lost To Follow Up (n=3)
Withdrew (n=1)
Lost contact (n=1)
Moved abroad (n=1)

Assessed for eligibility (n=193)

Randomised 
(n=142)

Excluded (n=51)
Did not meet inclusion criteria (n=38)
Refused to participate (n=8)
Had siblings taking part (n=4)
Unable to travel to treatment (n=1)

Allocated to intervention group (n=71) Allocated to control group (n=71)

Received all 6 treatments (n=49)
No one had 5 treatments
Received 4 treatments (n=2)
Received 3 treatments (n=3)
Received 2 treatments (n=4)
Received 1 treatment (n=3 inc. 1 LTFU)
Received 0 treatments (n=10 inc. 5 LTFU)

Participated in 2 interviews (n=58)
Participated in 1 interview (n=5)
Did not participate in interviews (n=8 inc. 3 
LTFU) 

Analysed at 6-month follow-up (n=65)
GMFM-66 & questionnaires (n=56)
GMFM-66 only (n=6)  
Questionnaires only (n=3)

Analysed at 6-month follow-up (n=68)
GMFM-66 & questionnaires (n=67)
Questionnaires only (n=1)

Lost to follow-up (n=6)
Withdrew (n=3)
Child illness (n=1)
Lost contact (n=2)

Lost to follow-up (n=3)
Withdrew (n=1)
Lost contact (n=1)
Moved abroad (n=1)

  Figure 1     CONSORT fl owchart.    
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questionnaires, with complete outcome data available for only 
61% of children. For continuous variables, results of the unad-
justed analyses are shown in  table 5 . Statistically signifi cant 
differences were found favouring the intervention group in 
one of four subscales of the CHQ,  13   in the Mental Component 
Score but not the Physical Component Score of the SF-36,  15   
and in mean time  to  sleep but not mean time asleep ( table 5 ). 
The cumulative OR for the likelihood of a child in the inter-
vention group being in a higher, more advantageous category 
on the CHQ Family Cohesion scale was 0.74 (CI 0.35 to 1.56). 
Compared with children in the waiting list group, a greater 
proportion of parents with children in the intervention group 
rated their child as having better (compared with the ‘same’ or 

‘worse’) general health (OR 15.00, 95% CI 3.04 to 140.90) and 
sleeping (OR 7.03, 95% CI 1.67 to 41.14). 

 Adjustment for potential explanatory variables did not mate-
rially affect the results ( table 6 ). The adjusted OR for the CHQ 
Family Cohesion scale was 0.83 (CI 0.35 to 1.97). The adjusted 
ORs for parents rating their child’s general health or sleeping 
as better in the adjusted models were 26.94 (95% CI 3.61 to 
200.95) and 13.65 (95% CI 2.51 to 74.31) respectively. 

   Side effects 
 No serious adverse events were reported and no child with-
drew from the study due to side effects of the treatment. 

    DISCUSSION 
 This trial provides little evidence that cranial osteopathy 
leads to sustained improvement in the health or quality of life 
of children aged 5–12 years with CP. At 6 months, neither the 
independent assessment of motor function (GMFM-66), nor 
carer completed measures of their child’s or their own quality 
of life, sleep or pain, suggested any statistically signifi cant dif-
ference between children who had a course of cranial osteo-
pathic treatment and those assigned to a waiting list. Carers 
were asked whether their child’s global health was better, the 
same or worse than at the start of the study. Twice as many 
carers of children in the intervention group as in the control 
group said they believed their child’s global health was ‘bet-
ter’ at the end of the study. This result has to be interpreted 
in the light of the fact that no attempt was made to mask 
carers to allocation but is an interesting refl ection of carers’ 
perceptions. Interestingly, adjustment for potentially impor-
tant baseline variables, including the strength of carers’ prior 
beliefs in the likelihood of positive effects of cranial oste-
opathy, did not materially affect the results for any outcome 
measure. 

 Statistically signifi cant differences were found on some 
subscales of measures of quality of life of the children and 
carers, and on carers’ global assessment of health and sleep-
ing at 10 weeks, but unfortunately these results were based 
on only 61% of participants (55% of those in the intervention 
group), which seriously hinders interpretation. The intermedi-
ate assessments at 10 weeks were conducted as this was felt 
by the osteopaths to be approximately half way through the 
osteopathy treatment sessions and hence could detect any ini-
tial treatment effects. 

  Stakeholder involvement 
 The parental involvement in the design and choice of outcome 
measures for the study, the authors feel, contributed to the 
successful recruitment and retention of children in the study. 
While the use of a ‘placebo’ in the control group might have 
strengthened the authors’ ability to make causal inferences, 
parents consulted were unanimous that this would effectively 
rule out high levels of recruitment. Out of the 193 children 
assessed for eligibility, only eight (4%) refused to participate 
and follow-up data at 6 months were collected for 133 of 142 
(94%) of the children who entered the study. 

 Experienced paediatric osteopaths were consulted before 
carrying out the trial and an osteopath was included in the 
research team to ensure that outcomes were measured that 
they regarded as being likely to be amenable to change with 
therapy, and that the therapy children received during the trial 
would be directly comparable to that which they would nor-
mally provide for such children. 

  Table 2     Characteristics of trial participants at baseline: number (%)*  

  Control group 
(n=71) 

 Intervention 
group (n=71) 

 All (n=142) 

Mean (range) age (years)  7.6 (5–12)  8.0 (5–12)   7.8 (5–12)
Gender
 Female 28 (40) 31 (44)  59 (42)
Social class of mother
 1 (highest) 31 (44) 23 (33)  54 (38)
 2 13 (18) 18 (25)  31 (22)
 3 23 (32) 25 (35)  48 (34)
 4 (lowest)  4 (6)  5 (7)   9 (6)
Ethnic group of main carer
 Asian  6 (8)  8 (11)  14 (10)
 Black 11 (16) 10 (14)  21 (15)
 Mixed  1 (1) –   1 (1)
 White 53 (75) 51 (72) 104 (73)
 Other –  2 (3)   2 (1)
School
 Home educated –  1 (1)   1 (1)
 Mainstream 25 (35) 31 (44)  56 (39)
 Special needs 40 (56) 33 (46)  73 (51)
 Special needs/mainstream  6 (9)  6 (9)  12 (9)
Communication diffi culties
 Has diffi culties 55 (78) 38 (54)  93 (66)
Fits
 Yes 26 (36) 18 (25)  44 (31)
 No 43 (61) 51 (72)  94 (66)
 Don’t know  2 (3)  2 (3)   4 (3)
Gross Motor Function Classifi cation System category
 2 20 (28) 22 (31)  42 (29)
 3  8 (11)  6 (9)  14 (10)
 4  8 (11) 13 (18)  21 (15)
 5 35 (50) 30 (42)  65 (46)
Prior beliefs
 Strong 19 (27) 18 (25)  37 (26)
 Not strong 52 (73) 53 (75) 105 (74)
Diagnosis
 Quadriplegia only 34 (48) 35 (49)  69 (49)
 Diplegia only 13 (18) 13 (18)  26 (18)
 Hemiplegia only 13 (18) 12 (17)  25 (17)
 Athetoid CP only  6 (9)  5 (7)  11 (7)
 Athetoid CP+ quadriplegia –  1 (1)   1 (1)
 Athetoid CP+ diplegia –  1 (1)   1 (1)
  Quadriplegia + periventricular 

leukomalacia 
 1 (1) –   1 (1)

 CP Non-specifi c  3 (5)  4 (7)   7 (5)
 Monoplegia  1 (1) –   1 (1)

   *Number (%) except age range. 
 CP, cerebral palsy.   
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  Table 3     Unadjusted outcome measures at 6 months: motor function, child’s quality of life, main carer’s quality of life, sleep, pain and global 
measures   

 Outcome  Control group 
(n) 

 Intervention group 
(n) 

 Control group 
(mean (SD)) 

 Intervention group 
(mean (SD)) 

 Difference in means 
(Intervention–Control) (95% CI) 

GMFM-66 67 62 43.38 (25.72) 48.25 (27.17) 4.87 (−4.37 to 14.11)
CHQ-FA 67 59 50.22 (26.01) 50.71 (23.33) 0.48 (−8.22 to 9.18)
CHQ-PhS 62 52 16.62 (14.07) 18.83 (16.43) 2.20 (−3.54 to 7.95)
CHQ-PsS 62 52 40.71 (12.06) 44.13 (10.89) 3.42 (−0.84 to 7.69)
SF-36 PCS 66 59 48.59 (9.16) 49.02 (11.69) 0.42 (−3.33 to 4.18)
SF-36 MCS 66 59 41.60 (11.02) 42.80 (11.64) 1.20 (−2.83 to 5.23)
Mean time asleep 58 49 606.10 (60.27) 601.19 (66.35) −4.92 (−29.42 to 19.59)
Mean time to sleep 58 49 37.03 (30.78) 28.51 (20.08) −8.52 (−18.35 to 1.32)
Best day PPP 36 26 14.67 (8.15) 12.23 (9.19) −2.44 (−6.97 to 2.10)
Worst day PPP 36 26 28.08 (13.37) 24.84 (12.00) −3.24 (−9.81 to 3.32)

   CHQ, Child Health Questionnaire; FA, family activities subscale; GMFM-66, Gross Motor Function Measure-66; MCS, Mental Component Summary Score; PCS, Physical 
Component Summary Score; PhS, Physical Summary Score; PPP, paediatric pain profi le; PsS, Psychological Summary Score; SF-36, Short Form 36.   

  Table 4     Adjusted outcome measures at 6 months: motor function, child’s quality of life, main carer’s quality of life, sleep, pain and global 
measures*  

 Outcome  Control group 
(n) 

 Intervention group 
(n) 

 Control group 
(fi tted mean (SD)) 

 Intervention group 
(fi tted mean (SD)) 

 Difference in means 
(intervention–control) (95% CI) 

GMFM-66 67 62 43.38 (23.12) 48.25 (23.52) 4.11 (−0.47 to 8.69)
CHQ-PhS 58 49 17.00 (11.68) 19.22 (12.70) 1.02 (−2.83 to 4.86)
CHQ-PsS 58 49 40.96 (7.09) 43.27 (7.99) 1.04 (−2.58 to 4.65)
SF-36 PCS 65 59 48.82 (6.43) 49.02 (6.80) 0.41 (−2.62 to 3.44)
SF-36 MCS 65 59 41.48 (7.90) 42.80 (7.73) 0.27 (−2.86 to 3.39)
Mean time asleep 38 33 605.52 (26.15) 595.71 (29.56) −12.77 (−44.23 to 18.70)
Mean time to sleep 38 33 37.72 (16.46) 30.72 (14.13) −5.28 (−18.25 to 7.70)
Best day PPP 35 26 14.83 (6.44) 12.23 (5.32) −1.95 (−5.67 to 1.78)
Worst day PPP 35 26 28.46 (10.48) 24.71 (8.93) 0.05 (−5.13 to 5.23)

   *Adjusted for age, gender, ethnicity, Gross Motor Function Classifi cation System category, social class, centre and strength of parental belief in the benefi ts of cranial oste-
opathy and baseline measures where available. 
 CHQ, Child Health Questionnaire; GMFM-66, Gross Motor Function Measure-66; MCS, Mental Component Summary Score; PCS, Physical Component Summary Score; PhS, 
Physical Summary Score; PPP, paediatric pain profi le; PsS, Psychological Summary Score; SF-36, Short Form 36.   

  Table 5     Unadjusted outcome measures at 10 weeks: child’s quality of life, main carer’s quality of life, sleep and global measures  

 Outcome  Control group 
(n) 

 Intervention group 
(n) 

 Control group 
(mean (SD)) 

 Intervention group 
(mean (SD)) 

 Difference in means 
(intervention–control) (95% CI) 

CHQ-FA 53 43 46.07 (24.27) 53.35 (20.57) 7.28 (−1.81 to 16.38)
CHQ-PhS 50 39 15.03 (15.61) 21.77 (15.04) 6.74 (0.24 to 13.24)
CHQ-PsS 50 39 42.47 (12.41) 45.12 (10.77) 2.65 (−2.24 to 7.55)
SF-36 PCS 54 42 48.59 (10.06) 47.82 (10.82) −0.77 (−5.06 to 3.52)
SF-36 MCS 54 42 40.77 (11.80) 47.21 (11.34) 6.44 (1.72 to 11.16)
Mean time asleep 48 39 604.06 (44.86) 615.59 (56.81) 11.53 (−10.74 to 33.79)
Mean time to sleep 47 39 37.49 (24.03) 26.52 (21.88) −10.97 (−20.83 to −1.11)

   CHQ, Child Health Questionnaire; FA, family activities subscale; MCS, Mental Component Summary Score; PCS, Physical Component Summary Score; PhS, Physical 
Summary Score; PsS, Psychological Summary Score; SF-36, Short Form 36.   

  Table 6     Adjusted outcome measures at 10 weeks: child’s quality of life, main carer’s quality of life, sleep and global measures*  

 Outcome  Control group 
(n) 

 Intervention group 
(n) 

 Control group 
(fi tted mean (SD)) 

 Intervention fi tted group 
(mean (SD)) 

 Difference in means 
(intervention–control) (95% CI) 

CHQ-FA 53 43 46.07 (17.28) 53.35 (17.58) 3.57 (−3.02 to 10.16)
CHQ-PhS 46 36 15.59 (12.57) 22.20 (12.98) 5.57 (1.17 to 9.96)
CHQ-PsS 46 36 42.80 (7.78) 44.15 (9.10) 1.33 (−2.57 to 5.23)
SF-36 PCS 53 42 48.47 (5.88) 47.82 (6.84) −0.33 (−4.08 to 3.42)
SF-36 MCS 53 42 40.44 (8.68) 47.21 (8.91) 4.84 (1.44 to 8.23)
Mean Time Asleep 40 34 608.09 (38.22) 621.99 (34.52) 11.47 (−4.46 to 27.41)
Mean Time To Sleep 39 34 35.86 (18.05) 23.43 (14.17) −9.18 (−16.07 to −2.30)

   *Adjusted for age, gender, ethnicity, Gross Motor Function Classifi cation System category, social class, centre and strength of parental belief in the benefi ts of cranial oste-
opathy and baseline measures where available. 
 CHQ, Child Health Questionnaire; FA, family activities subscale; MCS, Mental Component Summary Score; PCS, Physical Component Summary Score; PhS, Physical 
Summary Score; PsS, Psychological Summary Score; SF-36, Short Form 36.   
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   Limitations of the study 
 Some osteopaths have argued that their treatment is likely 
to be particularly effective in babies and younger children.  9   
This study included children aged 5–12 years and therefore 
the extent to which the results can be extrapolated to younger 
children or indeed to different intensities and frequencies of 
treatment is unclear. The choice of age range was guided by 
parents and was determined partly by the relative ease of iden-
tifi cation of children within this age group as having CP and 
partly because the frequency of other interventions in most 
preschool children with CP is such as to preclude many par-
ents from being able to commit to participation in trials. 

 The GMFM was not assessed at baseline (due to cost con-
straints) and therefore the GMFCS scores were used in the 
adjusted analyses as a proxy measure of the GMFM Although 
the GMFCS is a different scale, it measures the same underly-
ing functional abilities and has been shown to be highly cor-
related with GMFM score.  12   

   Comparisons with other studies 
 This is one of the largest randomised controlled trials of any 
intervention conducted with children with CP. The authors 
believe that the relative ease of recruitment and retention 
refl ects the close involvement of parents at all stages in the 
process. The evaluation of the effectiveness of complemen-
tary therapies in this population may not be seen as a prior-
ity by some clinicians. However, this study was conducted at 
the request of a parent-run charity in response to their mem-
bers’ desire for evidence on which to base treatment choices. 
Families of children with CP sometimes feel their children’s 
needs are not being suffi ciently met by health and social 
care providers  24   and parents may have different treatment 
priorities than healthcare providers.  25   It has been reported 
that parents and carers of children with chronic conditions, 
including CP, are three times more likely to choose CAM 
than a typically developing population  26   but there is a pau-
city of evidence regarding the effectiveness of these therapies 
in children with CP. 

    CONCLUSION 
 Children with CP frequently have lives complicated by being 
offered multiple appointments and interventions within the 
health service in addition to any complementary therapies 
parents or carers choose. The authors believe that the lack of 
statistically signifi cant differences between intervention and 
control groups in this study, the fi rst rigorously designed eval-
uation of the effectiveness of this widely used therapy in chil-
dren with CP, substantially reduces the uncertainty about its 
possible effects. It is important that in helping parents and car-
ers to decide which interventions to choose they have access 
to the best possible information about effectiveness for both 
mainstream and complementary therapies.            
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