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Abstract Objective This study aimed to compare the efficacy of osteopathic manipulative
therapy (OMTh) versus light touch therapy (LTT) in reducing cranial asymmetries in
infants with nonsynostotic plagiocephaly (NSP).
Study Design A prospective, parallel-group, single-center, LTT-controlled randomized
clinical trial was conducted in the Department of Neonatology of Sant’Anna Hospital in
Turin, Italy, from September 6, 2016 to February 20, 2020. We enrolled infants of 1 to
6 months of age with NSP, who were then randomly assigned to the study group
(repositioning therapy plus six sessions of OMTh) or the control group (repositioning
therapy plus six sessions of LTT). The outcome was the reduction of the oblique
diameter difference index (ODDI) score <104%, which was assessed at the end of the
intervention protocol (at 3 months) and at 1 year of age.
Results A total of 96 infants were randomized, 48 in the OMTh group and 48 in the LTT
group, with mean ages of 3.1 versus 3.2 months, and baseline ODDI score of 110.2
versus 108.7%. In the OMTh group, a significant reduction of the ODDI score <104%,
compared with the LTT group, was observed in the intension-to-treat (ITT) and per-
protocol (PP) analyses. The ITT analysis revealed an ODDI score <104% in the OMTh
group at 3 months (risk difference: 0.41; 95% confidence interval [CI]: 0.25–0.53;
p<0.001) and at the follow-up at 1 year of age (risk difference: 0.47; 95% CI: 0.31–0.64;
p<0.001). The PP analysis at 3months reported a risk difference of 0.44 (95% CI: 0.27–
0.60; p<0.001), and at 1 year of age, a risk difference of 0.54 (95% CI: 0.36–0.72;
p<0.001).
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Original Article

Plagiocefalia non–sinostotica (NSP) o posizionale
Alterazione morfologica della forma del cranio del neonato 

dovuta a forze esterne che compare durante il primo anno di 
vita (Flannery, 2012) 



§ Prevalenza NSP riporta variazioni considerevoli in relazione alla

campagna «Back to Sleep» e criteri diagnostici (Moon, 2016)

§ Prima del 1994, 1 / 300 neonati (Flannery, 2012)

§ Dopo il 1994 dal 6% al 46% nei primi due mesi di vita (Van

Vlimmeren, 2007, Ballardini, 2018)

§ 3,3% a due anni di età (Bilaocerkowski, 2008, Hutchinson, 2004)



§ Molteplici fattori di rischio (De Bock, 2017)

§ Non solo problema «estetico» (Pogliani, 2011)

§ Possibili differenze nello sviluppo delle abilità grosso-motorie
(McKinney, 2009)
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a b s t r a c t

Background: Osteopathic manipulative treatment (OMT) is commonly used by osteopaths and osteo-
pathic physicians to manage a large variety of pediatric complaints.
Objective: The current study reviewed the literature to determine the effectiveness of OMT for all pe-
diatric complaints.
Methods: A systematic literature search for randomized controlled trials (RCTs) unrestricted by language
or publication status was performed in July 2020 in electronic and ongoing trials databases. Included
studies were assessed using the Cochrane Risk of Bias (RoB) instrument. Mean difference or standard
mean difference and overall effect size were calculated. Data were synthesized using the GRADE
approach.
Results: Forty-seven RCTs examining 37 pediatric conditions were reviewed. Twenty-three studies re-
ported significant favorable outcomes for OMT relative to the control intervention, and 14 additional
studies reported non-significant outcomes, which suggested potential favorable effects of OMT. Fifteen of
the studies were judged to have a low RoB, 12 had high risk, and the remainder had unclear RoB. Using
GRADE, there was moderate evidence for the effectiveness of OMT for 13 of the 43 comparisons,
particularly for length of hospital stay for preterm infants, but no high-quality evidence for any condition.
Conclusions: Although a number of studies indicated positive results with use of OMT, few pediatric
conditions have been investigated in more than one study, which results in no high-quality evidence for
any condition. Additional research may change estimates of effect, and larger, high-quality RCTs focusing
on a smaller range of conditions are recommended.
Systematic review registration: PROSPERO ID: CRD42020162479.

© 2022 Elsevier Ltd. All rights reserved.

1. Introduction

Osteopathy is a holistic health approach that emphases the role
of the musculoskeletal system in health in a biopsychosocial
context and promotes optimal function of the tissues of the body by
using a variety of manual techniques (DiGiovanna et al., 2005;
Vaughan et al., 2014). In the United States, osteopathic physicians
practice osteopathic medicine and are medically licensed, whereas
in most other countries, osteopaths have limited scope of practice
and osteopathic manipulative treatment (OMT) is the defining

feature of treatment (Osteopathic International Alliance 2013).
Treating children is considered bymany to be a fundamental part of
both osteopathy and osteopathic medicine (Carreiro 2009; Moeckel
and Mitha 2008; Seffinger 2019). Pediatrics is included in European
and US osteopathic education (Osteopathic International Alliance
2013; World Health Organization 2010), and OMT for children has
been reported as being safe (Hayes and Bezilla 2006) (see Fig. 1).

The proportion of patients who are children and babies is un-
clear andmay vary in different countries and between non-medical
osteopaths and osteopathic physicians. In a prospective UK study,
8.6% patients were aged less than 20 years, and more than half of
these were aged less than 1 year (Fawkes et al., 2014). In Australia, a
snapshot study found approximately 9% of patients were aged less
than 20 years with 4% aged less than 10 years (Orrock 2009b),
whereas a study of patient records indicated a higher proportion of
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Osteopathic Manipulative Treatment for Pediatric
Conditions: A Systematic Review

abstract
BACKGROUND AND OBJECTIVES: Most osteopaths are trained in pe-
diatric care, and osteopathic manipulative treatment (OMT) is avail-
able for many pediatric conditions. The objective of this systematic
review was to critically evaluate the effectiveness of OMT as a treat-
ment of pediatric conditions.

METHODS: Eleven databases were searched from their respective
inceptions to November 2012. Only randomized clinical trials (RCTs)
were included, if they tested OMT against any type of control in pedi-
atric patients. Study quality was critically appraised by using the
Cochrane criteria.

RESULTS: Seventeen trials met the inclusion criteria. Five RCTs were of
high methodological quality. Of those, 1 favored OMT, whereas 4
revealed no effect compared with various control interventions. Rep-
lications by independent researchers were available for 2 conditions
only, and both failed to confirm the findings of the previous studies.
Seven RCTs suggested that OMT leads to a significantly greater reduc-
tion in the symptoms of asthma, congenital nasolacrimal duct obstruc-
tion (posttreatment), daily weight gain and length of hospital stay,
dysfunctional voiding, infantile colic, otitis media, or postural asymme-
try compared with various control interventions. Seven RCTs indicated
that OMT had no effect on the symptoms of asthma, cerebral palsy,
idiopathic scoliosis, obstructive apnea, otitis media, or temporoman-
dibular disorders compared with various control interventions. Three
RCTs did not perform between-group comparisons. The majority of the
included RCTs did not report the incidence rates of adverse effects.

CONCLUSIONS: The evidence of the effectiveness of OMT for pediatric
conditions remains unproven due to the paucity and low methodolog-
ical quality of the primary studies. Pediatrics 2013;132:140–152
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Abstract: Osteopathic manipulative treatment (OMT) continues to be used for a range of diseases in
children. Objectives: The aim of this paper is to update our previous systematic review (SR) initially
published in 2013 by critically evaluating the evidence for or against this treatment. Methods: Eleven
databases were searched (January 2012 to November 2021). Study selection and data extraction:
Only randomized clinical trials (RCTs) of OMT in pediatric patients compared with any type of
controls were considered. The Cochrane risk-of-bias tool was used. In addition, the quality of the
evidence was rated using Grading of Recommendations, Assessment, Development and Evaluation
(GRADE) criteria, as recommended by the Cochrane Collaboration. Results: Thirteen trials met the
eligibility criteria, of which four could be subjected to a meta-analysis. The findings show that, in
preterm infants, OMT has little or no effect on reducing the length of hospital stay (standardized
mean difference (SMD) �0.03; 95% confidence interval (CI) �0.44 to 0.39; very low certainty of
evidence) when compared with usual care alone. Only one study (8.3%) was judged to have a low
risk of bias and showed no effects of OMT on improving exclusive breastfeeding at 1 month. The
methodological quality of RCTs published since 2013 has improved. However, adverse effects remain
poorly reported. Conclusions: The quality of the primary trials of OMT has improved during recent
years. However, the quality of the totality of the evidence remains low or very low. Therefore, the
effectiveness of OMT for selected pediatric populations remains unproven.

Keywords: osteopathy; pediatric conditions; systematic review; meta-analysis

1. Introduction

In 2021, there were almost 135,000 doctors of osteopathy (DOs) in the US, amounting
to approximately 11% of the physician workforce in the US [1]. During their training, DOs
spend 300–500 h learning the principles of osteopathic manipulative treatment (OMT),
which constitutes a wide range of manual techniques aimed at “supporting homeostasis and
improving physiologic function of interconnected system of nerves, muscles and bones” [2].
The use of OMT among American DOs continues to decline [3,4]. However, outside the US,
OMT remains the hallmark therapy of osteopaths, and OMT is often recommended for the
treatment of pediatric conditions [5].

The effectiveness of OMT for pediatric conditions is questionable. Our systematic
review (SR) in 2013 concluded that the evidence was insufficient to prove its effective-
ness [6]. Since then, numerous studies have been published on the topic with conflicting
results [5,7–9]. A review by Parnell Prevost et al. (2019) suggested that inconclusive but
favorable evidence does exist [7]. Subsequently, Yu et al. 2021 [10] identified several method-
ological flaws in the conduct of this review, and a recent scoping review concluded that

J. Clin. Med. 2022, 11, 4455. https://doi.org/10.3390/jcm11154455 https://www.mdpi.com/journal/jcm
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Trials sui disturbi muscolo scheletrici 
No trials OMT e Plagiocefalia posizionale
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§ 12 partecipanti
§ 4 OMT

§ Riduzione del 50% delle asimmetrie
craniche al termine protocollo intervento

§ 37 partecipanti
§ Range da 2 a 12 sedute OMT

§ Riduzione significativa delle asimmetrie
craniche al termine protocollo intervento e
al follow-up a 12 mesi.



Obiettivo

Valutare l’efficacia della terapia manipolativa osteopatica, 
rispetto alla light touch therapy, 

nel ridurre la severità delle asimmetrie craniche, in neonati

con diagnosi di plagiocefalia

non-sinostotica



§ Studio prospettico randomizzato controllato light touch therapy in 
singolo cieco

§ Dipartimento di Neonatologia, Ospedale Sant’Anna, Azienda 
ospedaliero universitaria Città della Salute e della Scienza di Torino 

§ Approvazione Comitato Etico Città della Salute e della Scienza di 
Torino, www.ClinicalTrials.gov

http://www.clinicaltrials.gov/




Educazione posturale
1 fisioterapista età 
evolutiva 

OMTh - LTT
2 osteopate D.O. 
formazione in 
osteopatia pediatrica



Educazione posturale

Indicazione specifiche relative alle norme di educazione 

posturale durante le ore di sonno e veglia per favorire il 

posizionamento corretto del neonato



Protocollo OMTh -semistrutturato

§ Valutazione palpatoria delle 
disfunzioni somatiche e 
trattamento mediante utilizzo di 
approcci e  tecniche 
osteopatiche (Glossary of osteopathic
terminology, 2017) 

§ Myofascial release (MFR)
§ Balanced membranous tension 

(BMT)
§ Balanced Ligamentous Tension 

(BLT)



Protocollo LTT

§ Simulazione dell’OMTh
valutazione e trattamento

§ Linee guida per 
minimizzare il potenziale 
e non intenzionale effetto 
del tocco (Noll, 2008)

508 • JAOA • Vol 108 • No 9 • September 2008 Noll et al • Brief Report

Pneumonia in elderly patients is a major public health con-
cern because of greater morbidity and mortality and longer
hospital stays relative to younger populations. Based on the
premise that osteopathic manipulative treatment (OMT) is
beneficial in the management of pulmonary infections, the
Multicenter Osteopathic Pneumonia Study in the Elderly
(MOPSE) was designed as a prospective randomized con-
trolled trial to evaluate the efficacy of OMT as an adjunct to
the current pharmacologic treatment of elderly patients hos-
pitalized for pneumonia. The protocol developed for MOPSE
has its origins in early osteopathic medical literature at a
time when effective antibiotic therapy was unavailable and
osteopathic physicians relied on physical examination and
empiric reasoning to develop treatment strategies and OMT
techniques to improve host defenses against pneumonia.
The present paper reviews the early osteopathic medical lit-
erature to identify the reasoning behind the OMT tech-
niques that are the basis for the design of the MOPSE pro-
tocol. Likewise, the contemporary medical literature relevant
to the protocol is reviewed. Finally, a description of the
study design and the OMT and light touch (sham) protocols
used in MOPSE are provided. 
J Am Osteopath Assoc. 2008;108:508-516

Osteopathic manipulative treatment (OMT) originated
in the late 19th century at a time when infectious diseases

were the leading cause of death.1 In 1864, after three of his chil-
dren died from infectious spinal meningitis, Andrew Taylor
Still, MD, DO, became determined to find alternative
approaches to medical care. This search led to his discovery
of osteopathic medicine in 1874.2 By the early 20th century,
both osteopathic and allopathic medical schools had widely
accepted the germ theory of disease.3 However, while allo-
pathic physicians searched for pharmaceutical agents to treat
specific pathogens, osteopathic physicians developed manual
techniques and strategies intended to treat infections by
improving host defenses.3

Before the widespread availability of effective antibi-
otics, a rich body of literature was published on the use of
OMT for lower respiratory tract infections such as influenza
and pneumonia. Although authors debated details of
anatomy, mechanisms of action, useful manipulation tech-
niques, technique combinations, and the most effective fre-
quency and duration of treatment sessions, certain theories
were common. Yet the evidence supporting this literature
is anecdotal. As a result, two major questions remain: 

! Is OMT beneficial for patients with pneumonia? 
! Does OMT have a role as an adjunctive treatment to modern

antibiotic therapy? 

To answer these questions, the Multicenter Osteopathic
Pneumonia Study in the Elderly (MOPSE) was conducted. 

As a registered, five-site, hospital-based, prospective ran-
domized controlled trial (ClinicalTrials.gov number
NCT00258661), MOPSE was designed to evaluate the efficacy
of OMT as an adjunctive treatment to conventional medical
care for elderly patients hospitalized for pneumonia. Elderly
patients were targeted for this study because in the past decade,
two smaller, single-site clinical trials yielded promising results
in this population.4,5

The OMT protocol used in MOPSE has its origins in the
osteopathic medical literature of the early 1900s. The protocol
incorporates eight standardized OMT techniques yet allows for
nonstandardized treatment to address somatic dysfunction
unique to each patient. While familiar to osteopathic physicians,
the techniques are not well known to the larger biomedical
community. Space limitations in most peer-reviewed med-

Clinical and Research Protocol for Osteopathic Manipulative Treatment 
of Elderly Patients With Pneumonia
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posted November 2008. An explanation of these changes is
available at: http://www.jaoa.org/cgi/content/full/108/11/670.



Outcome primario

§ Riduzione delle asimmetrie craniche ODDI score <104% a 3 mesi 

dalla randomizzazione (fine protocollo intervento) 



Outcomes secondari

§ Riduzione delle asimmetrie craniche ODDI score <104% ad 1 anno di
età

§ Eventi avversi durante il protocollo d’intervento (Scheda unica di
segnalazione di sospetta reazione avversa – Istituto Superiore di Sanità)

Supplementary Material S2 Scheda Unica Di Segnalazione Di Sospetta Reazione Avversa

1. NUMERO ID. PAZIENTE

2. DATA DI NASCITA

3. SESSO

4. DATA INSOREGNZA REAZIONE

5. ORIGINE ETNICA

6. CODICE SEGNALAZIONE

7. DESCRIZIONE REAZIONE ED EVENTUALE DIAGNOSI (se il segnalatore è un medico)

8. GRAVITÀ DELLA REAZIONE & GRAVE
o OSPEDALIZZAZIONE O PROLUNGAMENTO OSPEDALIERO
o INVALIDITA’ GRAVE O PERMANENTE
o HA MESSO IN PERICOLO DI VITA
o ANOMALIE CONGENITE/DEFICIT NEL NEONATO

& NON GRAVE

9. EVENTUALI ESAMI DI LABORATORIO RILEVANTI PER ADR: riportare risultati e date in cui gli accertamenti sono stati eseguiti

10. AZIONI INTRAPRESE: specificare

11. ESITO & RISOLUZIONE COMPLETA ADR IL __/__/__
& RISOLUZIONE CON POSTUMI
& MIGLIORAMENTO
& REAZIONE INVARIATA O PEGGIORATA
& DECESSO IL __/__/__

o Dovuto alla reazione avversa
o Il TRATTAMENTO può avere contribuito
o Non dovuto al TRATTAMENTO
o Causa sconosciuta

& NON DISPONIBILE

In caso di sospensione compilare i campi da 18 a 21
INFORMAZIONI SUL TRATTAMENTO OSTEOPATICO

12. TECNICA/PROCEDURA(E) SOSPETTA(E):
nome della TECNICA E TIPOLOGIA

A)

13. TIPO

14. N.° ESECUZIONI

15. MODALITÀ DI ESECUZIONE

16. DURATA DEL TRATTAMENTO

B)

13. TIPO

14. N.° ESECUZIONI

15. MODALITÀ DI ESECUZIONE
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Plagiocefalometria

§ Strumento accurato, non invasivo con un

buon coefficiente di correlazione intra-classe
(Van Vlimmeren, 2006)

§ ODDI score: Indice differenza tra diametri obliqui

§ Diagnosi NSP : ODDI score ≥ 104%

Severità NSP ODDI score %

Normal shape <104

Mild deformation 104-107

Moderate deformation 108-111

Severe ≥ 112

Eur J Pediatr (2006) 165: 149–157
DOI 10.1007/s00431-005-0011-1

ORIGINAL PAPER

Leo A. van Vlimmeren . Tim Takken .
Léon N. A. van Adrichem . Yolanda van der Graaf .
Paul J. M. Helders . Raoul H. H. Engelbert

Plagiocephalometry: a non-invasive method to quantify
asymmetry of the skull; a reliability study

Received: 22 April 2005 / Revised: 16 August 2005 / Accepted: 19 August 2005 / Published online: 7 October 2005
# Springer-Verlag 2005

Abstract Deformational plagiocephaly (DP) in newborns
and very young children is a common problem in daily
practice. The intrarater and interrater reliability of plagio-
cephalometry (PCM), a new, non-invasive, inexpensive
instrument to assess and quantify the asymmetry of the
skull, is evaluated at the outpatient Department of Phys-
ical Therapy of the Bernhoven Hospital at Veghel, The
Netherlands. Using a thermoplastic material to mould the
outline of the infant’s skull, a reproduction of the skull
shape is performed on paper, allowing for accurate ceph-
alometric measurements. Fifty children (aged 0–24 months),
with or without positional preference of the head, and with
or without DP, were measured three times by two separate,
experienced pediatric physical therapists. Intraclass corre-
lation coefficients (ICC) regarding the measurements of
the drawn lines were all above 0.92 (intrarater reliability)
and 0.90 (interrater reliability). The ICCs of the plagio-
cephaly indicators ear deviation (ED), antero-sinistra−
antero-dextra (ASAD), postero-dextra−postero-sinistra

(PDPS) and oblique diameter difference (ODD) were
0.88, 0.57, 0.92 and 0.96, respectively, for the intrarater
reliability and 0.90, 0.65, 0.94 and 0.96, respectively, for
the interrater reliability. The ICCs of the two indices
oblique diameter difference index (ODDI) and cranial
proportional index (CPI) were 0.97 and 0.96, respectively,
for the intrarater reliability and 0.95 and 0.92, respec-
tively, for the interrater reliability. The limits of agreement
according to Bland Altman, comprising 95% of the dif-
ferences between two measurements (2 sd), were 4.3 mm
(ED), 5.9 mm (ASAD), 3.0 mm (PDPS), 3.4 mm (ODD),
2.7% (ODDI) and 4.5% (CPI) for the intrarater reliability,
and 3.7 mm (ED), 5.2 mm (ASAD), 2.4 mm (PDPS),
3.3 mm (ODD), 2.9% (ODDI) and 5.8% (CPI) for the
interrater reliability. Conclusion: We conclude that PCM is
an easy-to-apply, non-invasive and reliable measurement
instrument to assess skull asymmetry with good clinical
accuracy and low application costs. PCM might serve as
an instrument to be used in all levels of care for children
with DP, and might provide information concerning the
natural course of DP, as well as the assessment of the
effects of conservative treatment strategies on DP.

Keywords Reliability . Plagiocephaly . Torticollis .
Asymmetry in infancy . Measurement

Abbreviations ASAD: Antero-sinistra−antero-dextra .
CPI: Cranial proportional index . DP: Deformational
plagiocephaly . ED: Ear deviation . ICC: Intraclass
correlation coefficients . ODL: Oblique diameter left .
ODR: Oblique diameter right . ODD: Oblique diameter
difference . ODDI: Oblique diameter difference index .
PCM: Plagiocephalometry . PDPS: Postero-dextra−
postero-sinistra

Introduction

Plagiocephaly is a description of the shape of the head with
flattening of one side with or without sutural synostosis [9,
17]. Deformational plagiocephaly (DP) or non-synostotic
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Sample size

§ Ipotesi che l’OMTh riduca le asimmetrie craniche, ODDI<104%, di

almeno il 30% in più rispetto al gruppo LTT, alla fine del protocollo

d’intervento (a tre mesi).

§ Sono necessari 45 neonati per ciascun gruppo, con un rischio di 0.05,

una potenza di 0.80 nel determinare una differenza significativa tra i

due gruppi, che corrisponde al 30% di riduzione del rischio assoluto.
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Table 1 Demographic and clinical characteristics of participantsa

Characteristics OMTh group
ITT¼48
PP¼41

LTT group
ITT¼48
PP¼36

Gender, male

ITT analysis 27 (56) 26 (54)

PP analysis 22 (54) 20 (56)

Age in months, mean (SD)

ITT analysis 3.1 (1.4) 3.2 (1.6)

PP analysis 3.2 (1.4) 3.4 (1.5)

Age end of study, mean (SD)

ITT analysis 6.1 (1.4) 6.2 (1.6)

PP analysis 6.1 (1.4) 6.3 (1.6)

Gestational age in weeks, mean (SD)

ITT analysis 36.7 (3.9) 34.3 (4.6)

At termb 31 (65) 19 (40)

Pretermc 17 (35) 29 (60)

PP analysis 36.8 (3.8) 35.2 (4.0)

At termb 27 (66) 15 (42)

Pretermc 14 (34) 21 (58)

Birth weight, g, mean (SD)

ITT analysis 2,657 (945) 2,290 (995)

PP analysis 2,686 (918) 2,414 (978)

Head circumference, cm, mean (SD)

ITT analysis 33 (3.0) 31 (4.0)

PP analysis 33 (3.0) 31.5 (3.7)

Mother’s first pregnancy

ITT analysis 24 (50) 26 (54)

PP analysis 21 (51) 21 (59)

Multiple birth

ITT analysis 6 (12) 10 (21)

PP analysis 5 (12) 7 (19)

Presentation at birth

ITT analysis Cephalic 39 (81) 37 (77)

Breech 2 (4) 6 (13)

Transverse 7 (15) 5 (10)

PP analysis Cephalic 34 (83) 28 (78)

Breech 1 (2) 5 (14)

Transverse 6 (15) 3 (8)

Delivery

ITT analysis Vaginal 14 (29) 11 (23)

Assisted 9 (19) 6 (13)

Vacuum—forceps 4 (8) 4 (8)

Cesarean 21 (44) 27 (56)

PP analysis Vaginal 10 (24) 9 (25)

Assisted 9 (22) 5 (14)

Vacuum—forceps 4 (10) 3 (8)

Cesarean 18 (44) 19 (53)
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Risultati (3)
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significant decrease in all categories of severity for the OMTh
group, while in the LTT group, only a decrease in severe NSP
was documented. In the PP analysis, a similar trend was
reported for the OMTh intervention, while in the LTT group, a
reduction in severe and moderate NSP and an increase in
mild NSP were reported.

Logistic Regression Analysis
The logistic regression analysis evidenced that OMTh signifi-
cantly and independently reduced the incidence of NSP
compared with LTT, both at 3 months (odds ratio: 22 [95%
CI: 4.9–99.39]; p<0.001) and 1 year of age (odds ratio: 27.2
[95% CI: 6.3–116.99]; p<0.001; ►Table 4).

Adverse Events
No serious or other adverse events occurred in the infants
during the trial in either group.

Discussion

Since the recommendation of supine sleeping for young
infants has been implemented and increasingly adhered to,
the prevalence of deformational plagiocephaly has signifi-
cantly increased,36 which has led to a growing debate about
the most appropriate methods of treatment for NSP. Histori-
cally, repositioning, manual therapy, and helmet therapy
have been the most popular treatment strategies.16 Specifi-
cally, manual therapy interventions have favorable outcomes
when compared with repositioning therapy, while only
inconclusive evidence has been provided for helmet thera-
py.37 It has been suggested that helmet therapy may correct
skull deformations in infants older than 6 months, although
concerns exist regarding side effects.38,39

No evidence so far supports a role for OMTh and we
wanted to overcome this gap in the existing knowledge by

Table 3 NSP severity (ODDI score) in osteopathic manipulative therapy and light touch therapy groupsa

NSP severity
(ODDI score)b

OMTh group LTT group

(ITT¼ 48) (ITT¼ 48)

(PP¼ 41) (PP¼ 36)

Baseline End of the
intervention

Follow-up
1 year of age

Baseline End of the
intervention

Follow-up
1 year of age

ITT analysis

Normal – 23 (48) 28 (58) – 3 (6) 5 (11)

Mild 22 (46) 16 (33) 16 (34) 24 (50) 24 (50) 35 (73)

Moderate 12 (25) 8 (17) 2 (4) 16 (33) 16 (33) 6 (12)

Severe 14 (29) 1 (2) 2 (4) 8 (17) 5 (11) 2 (4)

PP analysis

Normal – 20 (49) 28 (68) – 3 (8) 5 (13)

Mild 17 (42) 12 (29) 9 (22) 20 (55) 18 (50) 23 (64)

Moderate 10 (24) 8 (20) 2 (5) 11 (31) 13 (36) 6 (17)

Severe 14 (34) 1 (2) 2 (5) 5 (14) 2 (6) 2 (6)

Abbreviation. ITT, intention to treat; LTT, light touch therapy; NSP, nonsynostotic plagiocephaly; ODDI, oblique diameter difference index; OMTh,
osteopathic manipulative therapy; PP, per protocol.
aData are presented as number (percentage) of patients.
bNSP is defined as having an ODDI score "104 (normal: ODDI score <104 symmetrical head shape; mild NSP: ODDI score "104 to <108; moderate
NSP: ODDI score "108 to <112; severe NSP: ODDI score " 112).

Table 4 Multivariate linear regression for intervention, gender, age, and gestational age

End of the intervention (89 pa-
tients)

One year of age follow-up (77
patients)

OR (95% CI) p-Value OR (95% CI) p-Value

Treatment (LTT vs. OMTh) 21 (4.86–99.33) <0.001 27.2 (6.3–116.9) <0.001

Gender (M vs. F) 2.5 (0.68–8.88) 0.169 1.2 (0.3–4.2) 0.792

Age, mo 0.8 (0.47–1.23) 0.269 0.7 (0.5–1.1) 0.161

GA (at terma vs. pretermb) 0.14 (0.03–0.64) 0.012 0.5 (0.1–1.8) 0.267

Abbreviations: F, female; GA, gestational age; LTT, light touch therapy; M, male; OMTh, osteopathic manipulative therapy; OR, odds ratio.
aAt term "37 weeks.
bPreterm <37 weeks.
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significant decrease in all categories of severity for the OMTh
group, while in the LTT group, only a decrease in severe NSP
was documented. In the PP analysis, a similar trend was
reported for the OMTh intervention, while in the LTT group, a
reduction in severe and moderate NSP and an increase in
mild NSP were reported.

Logistic Regression Analysis
The logistic regression analysis evidenced that OMTh signifi-
cantly and independently reduced the incidence of NSP
compared with LTT, both at 3 months (odds ratio: 22 [95%
CI: 4.9–99.39]; p<0.001) and 1 year of age (odds ratio: 27.2
[95% CI: 6.3–116.99]; p<0.001; ►Table 4).

Adverse Events
No serious or other adverse events occurred in the infants
during the trial in either group.

Discussion

Since the recommendation of supine sleeping for young
infants has been implemented and increasingly adhered to,
the prevalence of deformational plagiocephaly has signifi-
cantly increased,36 which has led to a growing debate about
the most appropriate methods of treatment for NSP. Histori-
cally, repositioning, manual therapy, and helmet therapy
have been the most popular treatment strategies.16 Specifi-
cally, manual therapy interventions have favorable outcomes
when compared with repositioning therapy, while only
inconclusive evidence has been provided for helmet thera-
py.37 It has been suggested that helmet therapy may correct
skull deformations in infants older than 6 months, although
concerns exist regarding side effects.38,39

No evidence so far supports a role for OMTh and we
wanted to overcome this gap in the existing knowledge by

Table 3 NSP severity (ODDI score) in osteopathic manipulative therapy and light touch therapy groupsa

NSP severity
(ODDI score)b

OMTh group LTT group

(ITT¼ 48) (ITT¼ 48)

(PP¼ 41) (PP¼ 36)

Baseline End of the
intervention

Follow-up
1 year of age

Baseline End of the
intervention

Follow-up
1 year of age

ITT analysis

Normal – 23 (48) 28 (58) – 3 (6) 5 (11)

Mild 22 (46) 16 (33) 16 (34) 24 (50) 24 (50) 35 (73)

Moderate 12 (25) 8 (17) 2 (4) 16 (33) 16 (33) 6 (12)

Severe 14 (29) 1 (2) 2 (4) 8 (17) 5 (11) 2 (4)

PP analysis

Normal – 20 (49) 28 (68) – 3 (8) 5 (13)

Mild 17 (42) 12 (29) 9 (22) 20 (55) 18 (50) 23 (64)

Moderate 10 (24) 8 (20) 2 (5) 11 (31) 13 (36) 6 (17)

Severe 14 (34) 1 (2) 2 (5) 5 (14) 2 (6) 2 (6)

Abbreviation. ITT, intention to treat; LTT, light touch therapy; NSP, nonsynostotic plagiocephaly; ODDI, oblique diameter difference index; OMTh,
osteopathic manipulative therapy; PP, per protocol.
aData are presented as number (percentage) of patients.
bNSP is defined as having an ODDI score "104 (normal: ODDI score <104 symmetrical head shape; mild NSP: ODDI score "104 to <108; moderate
NSP: ODDI score "108 to <112; severe NSP: ODDI score " 112).

Table 4 Multivariate linear regression for intervention, gender, age, and gestational age

End of the intervention (89 pa-
tients)

One year of age follow-up (77
patients)

OR (95% CI) p-Value OR (95% CI) p-Value

Treatment (LTT vs. OMTh) 21 (4.86–99.33) <0.001 27.2 (6.3–116.9) <0.001

Gender (M vs. F) 2.5 (0.68–8.88) 0.169 1.2 (0.3–4.2) 0.792

Age, mo 0.8 (0.47–1.23) 0.269 0.7 (0.5–1.1) 0.161

GA (at terma vs. pretermb) 0.14 (0.03–0.64) 0.012 0.5 (0.1–1.8) 0.267

Abbreviations: F, female; GA, gestational age; LTT, light touch therapy; M, male; OMTh, osteopathic manipulative therapy; OR, odds ratio.
aAt term "37 weeks.
bPreterm <37 weeks.
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§ OMTh riduce in modo significativo, rispetto alla LTT, la severità delle
asimmetrie craniche a tre mesi e al compimento di un anno di età

§ La natura del setting ha predisposto al 50% di pazienti nati
pretermine

§ Diversa distribuzione tra i due gruppi, simile severità



§ Protocollo di intervento garantisce la riproducibilità (Barbour, 2017)

§ Follow-up ad un anno di età (Flannery, 2016)

Punti di forza



§ Gruppo LTT maggior drop-out al follow-up <20%

§ Valutazione asimmetrie craniche operatore dipendente

Limiti



§ Studio multicentrico soggetti NSP asimmetrie craniche severe

§ Valutazione sviluppo motorio (McKinney, 2009, Cabrera-Martos,
2016)

Implicazioni per la ricerca 



§ Diagnosi precoce per una migliore gestione della plagiocefalia non
sinostotica

§ Importanza di un intervento a 2-4 settimane dalla nascita quando
la malleabilità di tutte le strutture craniche è maggiore

§ Importanza educazione posturale

Implicazioni per la pratica clinica
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alle emergenze va preparata con formazione di operatori di tutti i settori, che al momento 
opportuno possano lavorare in sinergia su uno stesso obiettivo.  

 Nella salute pubblica è necessario porre l’attenzione ai determinanti sociali e ambientali e il 
territorio deve essere in grado di rispondere con tempestività ai bisogni della popolazione, sia in 
caso di un’emergenza infettiva (individuazione casi sospetti e/o positivi e controllo dei contatti, 
gestione isolamento domiciliare, appropriato ricovero ospedaliero, ecc.), sia per garantire 
interventi di prevenzione (screening oncologici, vaccinazioni, individuazione dei soggetti a 
rischio, tutela dell’ambiente, ecc.) e affrontare le sfide della promozione della salute e della 
diagnosi precoce e presa in carico integrata della cronicità.  

 Per agire efficacemente su tutti i determinanti di salute sono necessarie alleanze e sinergie 
intersettoriali tra forze diverse, secondo il principio della “Salute in tutte le Politiche” (Health in 
all Policies). L’intersettorialità si basa sul riconoscimento della salute quale processo complesso e 
dinamico che implica interdipendenza tra fattori e determinanti personali, socioeconomici e 
ambientali. Anche l’esperienza COVID-19 ha evidenziato l’importanza della collaborazione 
intersettoriale per affrontare le complesse conseguenze dell’epidemia (ad es. impatto economico, 
sociale e psicologico della crisi e del lockdown) e della cooperazione in ambito scientifico per le 
valutazioni epidemiologiche, la ricerca di farmaci efficaci e la messa a punto di un vaccino. 

 Il PNP 2020-2025 intende consolidare l’attenzione alla centralità della persona, tenendo conto 
che questa si esprime anche attraverso le azioni finalizzate a migliorare l’Health Literacy 
(alfabetizzazione sanitaria) e ad accrescere la capacità degli individui di agire per la propria salute 
e per quella della collettività (empowerment) e di interagire con il sistema sanitario (engagement) 
attraverso relazioni basate sulla fiducia. Affermare la centralità della persona e delle comunità 
nell’ambito della programmazione sanitaria e sociosanitaria significa riconoscere che la salute, 
individuale e collettiva, è un processo il cui equilibrio è determinato da fattori sociali ed 
economici oltre che biologici.  

 In tale contesto la promozione della salute è chiamata a caratterizzare le politiche sanitarie non 
solo nell’obiettivo di prevenire una o un limitato numero di condizioni patologiche, ma anche a 
creare nella comunità e nei suoi membri un livello di competenza e capacità di controllo 
(empowerment) che mantenga o migliori il capitale di salute. 

 MMG e PLS sono figure chiave per favorire l’health literacy e l’empowerment dei cittadini e per 
contrastare le disuguaglianze. Pertanto, è necessario il loro attivo coinvolgimento, nell’ambito 
delle attività territoriali di promozione della salute, prevenzione e assistenza sanitaria primaria, 
affinché la loro azione sia di coerente supporto agli obiettivi nazionali di prevenzione. 

 Il PNP 2020-2025 rafforza l’approccio life course nella consapevolezza che gli interventi 
preventivi e protettivi realizzati con tempestività nella primissima fase della vita portano a 
risultati di salute positivi che dureranno tutta la vita e si rifletteranno anche sulle generazioni 
successive e sulla comunità intera. L’approccio life course consente di ridurre i fattori di rischio 
individuali e rimuovere le cause che impediscono ai cittadini l’accesso ad ambienti e a scelte di 
vita salutari, mettendo in atto l’azione preventiva già a partire dai primi 1.000 giorni, cioè nel 
periodo che intercorre tra il concepimento e i primi due anni di vita del bambino. 

 Il PNP 2020-2025 mira a migliorare l’approccio per setting, favorendo una maggiore interazione 
tra tutti i setting (la scuola, l'ambiente di lavoro, la comunità e i servizi sanitari) e individuando 
l’Ente locale (Comune) quale “super-setting” in cui gli altri convergono. Il setting è il luogo o il 
contesto nel quale è più facile raggiungere individui e gruppi prioritari per promuovere la salute e 
realizzare interventi di prevenzione. Nel contempo, il setting costituisce esso stesso il bersaglio 
dei cambiamenti da implementare sugli ambienti, sulle organizzazioni, sui centri di 
responsabilità.  

 Il PNP 2020-2025 persegue, inoltre, l’approccio di genere come un cambio di prospettiva e 
culturale affinché la valutazione delle variabili biologiche, ambientali e sociali, dalle quali 
possono dipendere le differenze dello stato di salute tra i sessi, diventi una pratica ordinaria al 
fine di migliorare l’appropriatezza degli interventi di prevenzione e contribuire a rafforzare la 
“centralità della persona”. La dimensione del genere consiste, dunque, in un approccio da 
prevedere e sostenere in ogni ambito e settore per evitare stereotipi e definire strategie volte ad 
evitare disuguaglianze. 
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