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ABSTRACT
Introduction: An international taskforce of clinician-scientists was formed by specialty groups 
of World Physiotherapy – International Federation of Orthopaedic Manipulative Physical 
Therapists (IFOMPT) & International Organisation of Physiotherapists in Paediatrics (IOPTP) – 
to develop evidence-based practice position statements directing physiotherapists clinical 
reasoning for the safe and effective use of spinal manipulation and mobilisation for paediatric 
populations (<18 years) with varied musculoskeletal or non-musculoskeletal conditions.
Method: A three-stage guideline process using validated methodology was completed: 
1. Literature review stage (one scoping review, two reviews exploring psychometric 
properties); 2. Delphi stage (one 3-Round expert Delphi survey); and 3. Refinement 
stage (evidence-to-decision summative analysis, position statement development, evi
dence gap map analyses, and multilayer review processes).
Results: Evidence-based practice position statements were developed to guide the appro
priate use of spinal manipulation and mobilisation for paediatric populations. All were pre
dicated on clinicians using biopsychosocial clinical reasoning to determine when the 
intervention is appropriate.
1. It is not recommended to perform:

• Spinal manipulation and mobilisation on infants.
• Cervical and lumbar spine manipulation on children.
• Spinal manipulation and mobilisation on infants, children, and adolescents for non- 

musculoskeletal paediatric conditions including asthma, attention deficit hyperactivity 
disorder, autism spectrum disorder, breastfeeding difficulties, cerebral palsy, infantile 
colic, nocturnal enuresis, and otitis media.

2. It may be appropriate to treat musculoskeletal conditions including spinal mobility impair
ments associated with neck-back pain and neck pain with headache utilising:

• Spinal mobilisation and manipulation on adolescents;
• Spinal mobilisation on children; or
• Thoracic manipulation on children for neck-back pain only.

3. No high certainty evidence to recommend these interventions was available.
Reports of mild to severe harms exist; however, risk rates could not be determined.
Conclusion: Specific directives to guide physiotherapists’ clinical reasoning on the appropriate 
use of spinal manipulation or mobilisation were identified. Future research should focus on 
trials for priority conditions (neck-back pain) in children and adolescents, psychometric proper
ties of key outcome measures, knowledge translation, and harms.
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Introduction

Safety concerns and uncertainty regarding the use of 
spinal manipulation and mobilisation to treat both non- 
musculoskeletal and musculoskeletal conditions in pae
diatric populations have been recognised as a priority 
problem based on political and policy decisions by mul
tiple sources [1–6]. The escalation of the controversy 

regarding the safety and efficacy of spinal manipulation 
in paediatric populations sparked the need for the inter
national physiotherapy community to develop position 
statements that utilise guideline development pro
cesses [6]. In August 2018, a social media video of an 
Australian Melbourne-based chiropractor manipulating 
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the neck of a 2-week old baby triggered international 
media attention to the issue (Social Media Link) [1]. In 
2019, Safer Care Victoria was commissioned to develop 
an independent review to identify evidence for both the 
safety and efficacy of spinal manipulation in children 
under 12 years of age. This resulted in recommenda
tions to the Council of Australian Government [6,7] 
including that spinal manipulation should not be pro
vided to children under 12 years of age for general well
ness or to manage non-musculoskeletal conditions and 
prompted the Chiropractic Board of Australia to enforce 
an interim policy prohibiting the use of chiropractic 
spinal manipulation in children under the age of two 
years [3]. The Australian Physiotherapy Association 
echoed the position of the Safer Care Victoria report 
[8] and reiterated the need for an international evi
dence-based position statement for physiotherapists. 
An international physiotherapy taskforce of clinician- 
scientists was commissioned to develop an evidence- 
based practice position statement on the benefits and 
harms of spinal manipulation and mobilisation to treat 
paediatric populations (<18 years) by World 
Physiotherapy specialty groups: International 
Federation of Manipulative Physical Therapy (IFOMPT) 
and International Organisation of Physiotherapists in 
Paediatrics (IOPTP).

Evidence-based practice is a process of integrating 
the best available research evidence with clinical 
experience, the client’s values and circumstances, and 
the practice context [9,10]. The intent of the evidence- 
based practice position statement was to inform gov
ernments, payers, regulators, educators, clinicians, and 
clients to consider the evidence when developing care 
pathways, policies, and making decisions about the 
use and reimbursement of spinal manipulation and 
mobilisation for diverse conditions in paediatric popu
lations. The taskforce adopted the following IFOMPT 
definitions [11]:

Manipulation - ‘A passive, high velocity, low amplitude 
thrust applied to a joint complex within its anatomical 
limit with the intent to restore optimal motion, func
tion, and/or to reduce pain’. 

Mobilisation - ‘A manual therapy technique comprising 
a continuum of skilled passive movements that are 
applied at varying speeds and amplitudes to joints, 
muscles or nerves with the intent to restore optimal 
motion, function, and/or to reduce pain’.

Both benefits (desirable effects) and harms (undesir
able effects) are analysed in the development of the 
evidence-based practice position statements. Benefits 
are determined by evidence of favourable clinical 
outcomes. Harms, both direct and indirect, include 
adverse events that can range from mild symptoms 
to severe life-threatening events [12,13]. In order to 
judge the clinical outcomes of a treatment approach, 

the psychometric properties of the clinical outcome 
assessments used to measure the clinical outcomes 
must be understood [14]. Desirable effects must out
weigh the undesirable effects to be applicable to 
clinical practice.

Our primary aim was twofold:

(1) To systematically synthesise the research evi
dence and clinical expert opinion on benefits 
and harms of using spinal manipulation and 
mobilisation in paediatric populations for mana
ging various conditions and associated impair
ments; and

(2) To make specific evidence-based practice posi
tion statements on the appropriateness of their 
use.

Methods

We developed the evidence-based practice position 
statement by using a three-stage guideline process as 
outlined in Figure 1: 1. Literature review stage, 2. 
Delphi stage, and 3. Refinement stage. Methods were 
adapted from health research methods for guideline 
development and the evidence-to-decision framework 
[15,16].

Literature review stage

The literature review stage included one systematic 
scoping review on benefits and harms of spinal manip
ulation and mobilisation in infants (<2 years), children 
(2 to 12 years), and adolescents (13 to <18 years) [17]; 
and two systematic reviews [18,19] on the psycho
metric properties of the clinical outcome assessments 
used in studies included in the scoping review. 
A detailed protocol of each review was prospectively 
registered: 1) scoping review (https://osf.io/zm8e6) 
and 2) review of psychometric properties (https://osf. 
io/rn4ux/). All reviews have been published [17–19]. 
The scope of these documents were spinal manipula
tion and mobilisation for conditions in paediatric 
populations; adult populations and other interventions 
were excluded.

The level of evidence statement from the scoping 
review considered quality and quantity of evidence 
findings from systematic reviews and high-quality stu
dies (≥5/7 on critical appraisal on the Mixed Methods 
Appraisal Tool) [20]. The resulting evidence statement 
was identified as very strong, strong, moderate, or 
limited for a positive favourable effect, negative unfa
vourable effect, or no significant effect. When results 
were mixed and further research may be warranted, 
the evidence was deemed ‘inconclusive’. Alternatively, 
when there was insufficient high-quality data from the 
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reviews and studies, then ‘insufficient’ evidence was 
documented for the level of evidence statement. 
Evidence was based on the National Health and 
Medical Research Council levels of evidence hierarchy 
for studies [21], and Joanna Briggs Institute levels for 
systematic reviews [22]. Adverse events were classified 
according to the National Cancer Institute as mild – 
symptoms requiring self-care only; moderate – symp
toms limiting activities of daily living or requiring med
ical care; and severe – medically significant symptoms 
resulting in life-threatening outcomes including 
urgent care, hospitalisation, or death [12].

The focus of the next two systematic reviews was on 
patient-reported, observer-reported, clinician- 
reported, and performance-based clinical outcome 
assessments for paediatric conditions identified in the 
scoping review [18,19]. The COSMIN criteria were used 
in the assessment of the measurement properties 
[14,23]. Psychometric property criteria were flagged 

as sufficient (+), insufficient (-), inconsistent (±), inde
terminate (?), or searched for but not reported (NR) and 
the certainty of evidence was identified as high, mod
erate, low, or very low using a modified GRADE scale 
[14,23]. The evidence identified from these three 
reviews was used as the research foundation in the 
refinement stage.

Delphi stage

A 3-Round Delphi survey of international phy
siotherapists on the clinical appropriateness of spinal 
manipulation and mobilisation for paediatric condi
tions and impairments was conducted [24]. The 
Delphi survey protocol had ethical clearance by 
Texas Tech Institutional Review Board (#L21–151) 
and Bond University (#NM03322). Physiotherapists 
from seven countries and five continents with 

Systematic 
scoping 
review

Psychometric 
properties 
review

Expert 
Delphi 
survey

Consensus 
workshop 

Review 
of position 
documentation

1. Identify and map benefits and harms based on the National Health and 
Medical Research Council levels of evidence hierarchy for studies and 
Joanna Briggs Institute checklist for systematic reviews

2. Identify the clinical outcome assessments used
3. Identify and synthesise policies, regulations, position statements, 

guidelines
4. identify need for additional systematic reviews

1. Identify clinical outcome measures found in the
scoping review results

2. Map the reliability, validity, and responsiveness using COSMIN guideline. 

Criteria rating: 
(+) sufficient, (−) insufficient, (±) inconsistent, (?) indeterminate, (NR) 
searched for but not reported, (NS) no search performed.

Expert clinician-scientist taskforce online consensus workshop series: 
2 paediatric PT (1 PhD, 1 DSc), 5 OMPT (3 PhD, 1 DSc, 1 MSc) 

1. Evidence to decision synthesis: research evidence on benefits-harms from scoping 
review, results from psychometric properties review, and results of expert Delphi 
consensus findings 

2. Determine recommendation direction: yes, no, unclear apply clinical reasoning
3. Develop evidence-based practice position statements
4. Determine the evidence gaps in the research
5. Refine the draft evidence-based practice position manuscript

3-Round expert Delphi survey (26 PT experts, 8 countries)

Round-1 Experts identified impairments and paediatric conditions 
Round-2 Experts classified the value of spinal manipulation and mobilisation 
among infants/children/adolescents across conditions, impairments, spinal levels
Round-3 When the highest response percentage for each answer did not reach 
full consensus among all groups in Round-2, the question was 
presented to the respondents again in Round-3.

Delphi Stage

Refinement Stage

1. Editorial review by IFOMPT and IOPTP leadership
2. Peer review of position manuscript 
3. Professional organisation conference presentation and  

workshops (seek/respond to feedback and criticism)
4. Online distribution of a Policy Brief with infographics and 

notable Instagram quotes  as knowledge translation tools

Literature Review Stage

Figure 1. Stages of the guideline development process to formulate the position statements.

JOURNAL OF MANUAL & MANIPULATIVE THERAPY 213



paediatric or orthopedic manipulative therapy exper
tise identified by the IFOMPT and IOPTP member 
organisations were invited to participate. During the 
Delphi study, Round-1 identified impairments and 
conditions through open-ended questions while 
Round-2 and Round-3 established consensus. 
A Likert scale was used to rate the questions, with 
a threshold of seventy-five percent agreement on 
what was considered appropriate and not appropri
ate. The panelists received feedback from former 
rounds about their ratings between rounds. The 
expert insights and recommendations from the 
Delphi stage informed the refinement stage.

Refinement stage

The refinement stage consisted of a two-phase pro
cess: 1. Consensus workshops; 2. Internal and Peer 
Review (see Figure 1). The use of reporting guidelines 
and the evidence-to-decision framework ensured that 
important criteria were considered and to inform the 
best available research decisions (See Box 1) [15,16]. 
The international physiotherapy taskforce of clinician- 
scientists including seven physiotherapists from five 
countries with expertise in research design, epidemiol
ogy, and paediatrics/orthopedic manual-manipulative 
physiotherapy clinical practice was appointed by 
World Physiotherapy specialty groups, IFOMPT and 
IOPTP. The physiotherapy taskforce of clinician-scien
tists conducted a series of online workshops to 
develop consensus and draw conclusions based on 
the summative analysis of the research evidence on 
benefits-harms from the scoping review, results from 
the psychometric properties reviews, and consensus 
findings from the expert Delphi panel using the deci
sion rules outlined in Table 1. Summary of findings 
tables were generated compiling the research evi
dence (benefits, harms, psychometrics) and expert 
Delphi consensus findings by musculoskeletal and 

non-musculoskeletal conditions. The judgments 
made by the taskforce for each condition, the research 
evidence, and additional considerations used to inform 
each judgment were recorded. The beneficial or non- 
beneficial effects, the balance between benefits and 
harms, the certainty of the evidence, the Delphi expert 
recommendation findings, as well as acceptability and 
feasibility to the client and their carers were each 
considered in drawing judgments (See Box 1). The 
taskforce completed an iterative review, debate, and 
group consensus decision-making process with appli
cation of the decision rules to formulate clinical recom
mendations of appropriateness for spinal 
manipulation and mobilisation for each spinal region 
and paediatric population to treat the 14 conditions 
identified in the scoping review [17]. Themes were 
identified, collated, clustered, and summarised to 
develop the evidence-based practice position state
ments. These conclusions also encompassed relevant 
considerations about subgroups (i.e. by spinal region, 
by age, by manipulation or mobilisation).

Identification of evidence-based gaps to establish the 
need for monitoring, setting priorities, and implementa
tion for further research was conducted by the taskforce 
and assessed during the synthesis and summative ana
lysis at the consensus workshops. Evidence gap maps; 
a visual matrix to represent the gaps in the current 
literature associated with our research question, were 
developed for each condition by age group. They pro
vide a visual overview of areas with few or no studies 
and areas with sufficient primary studies for evidence 
synthesis [25,26]. Further research was recommended 
when the recommendation for clinical use was ‘Yes’ or 
‘Unclear’. No research was recommended when the 
taskforce’s recommendation was ’No’, ‘not recom
mended for clinical use’.

Refinement of the position statements also 
occurred as the taskforce presented their evidence-to- 
decision processes and resultant evidence-based 

Table 1. Decision rules for final recommendations and directives are listed. They were based on summative analysis of one scoping 
review, two reviews of psychometric properties, and one 3-round expert Delphi panel survey.

Directive Decision Rule

NO When the scoping review summary statement was insufficient, inconclusive, no data, or evidence of no effect, and the Delphi study 
consensus was either not recommended or the condition was not identified by the Delphi expert panel as an appropriate condition to 
treat with the intervention, the taskforce recommendation is ‘No’ indicating the intervention is not recommended for clinical use.   

The taskforce may change an ‘Unclear’ to a recommendation of ‘No’, indicating the intervention is not recommended for clinical use, due 
to evidence of safety concerns or a lack of biomechanical and neurophysiological plausibility in application of spinal manipulation or 
mobilisation for a specific paediatric condition or impairment.

UNCLEAR When the scoping review summary statement concluded insufficient, inconclusive, no data, or evidence of no effect, and the Delphi study 
consensus was positive or did not reach consensus for clinical use, the taskforce clinical recommendation is ‘Unclear’ indicating 
that the clinician must use appropriate biopsychosocial clinical reasoning to determine if the intervention is appropriate.   

When the scoping review summary statement was inconclusive for clinical use and the Delphi study did not reach consensus for or 
against clinical use, the taskforce recommendation is also ‘Unclear’ indicating that the clinician must use biopsychosocial clinical reasoning 
to determine when the intervention is appropriate.

YES When the scoping review summary statement was a conclusive ‘Yes’ in support of the intervention, the psychometric properties were 
reliable, valid, and responsive to change a well as the Delphi consensus was positive for clinical use, the taskforce clinical use 
recommendation is ‘Yes’ for the intervention to be recommended.
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practice position statements at international profes
sional association presentations and workshops, edi
torial review and publication, online distribution of 
a policy brief with infographics and notable 
Instagram quotes for knowledge translation imple
mentation, and review from the leadership of IFOMPT 
and IOPTP. Infographics were designed for the reviews, 
Delphi study, and position statements to ensure easy 
access and knowledge translation for clients, clinicians 
and policy makers to the relevant findings and position 
statements. The dissemination and response to feed
back of the position statements, policy brief, info
graphics, notable quotes occurred in concert with 
publication to refine the message delivery and knowl
edge translation.

Results

We have based the resulting seven (7) position state
ments on three systematic reviews (1 systematic scop
ing review, 2 reviews of psychometric properties), one 
expert Delphi survey, and a summative analysis by 
a taskforce of clinician-scientists. The summary of find
ings tables (Table 2 by musculoskeletal conditions and 
Table 3 by non-musculoskeletal conditions) details 
these findings.

Literature review stage

The scoping review [17] included 87 studies (35 sys
tematic reviews, 16 randomised trials, 11 other studies 
such as cohort, 2 guidelines, 14 opinion papers, and 9 
policy papers) describing the use of spinal manipula
tion and mobilisation for 14 paediatric conditions by 
four health professional groups – physicians, phy
siotherapists, chiropractors, osteopaths. Most of these 
conditions (8/14) were non-musculoskeletal and had 
no evidence, inconclusive evidence, or insufficient evi
dence to support the use of spinal manipulation or 
mobilisation to treat these conditions. Tables 2 and 3 

report the levels of evidence findings from systematic 
reviews, high quality studies, and adverse event papers 
by condition. There was strong to very strong unfa
vourable evidence for the use of spinal manipulation 
for the management of asthma, headache, and noctur
nal enuresis. Adverse events were commonly 
described to be mild, but moderate to severe adverse 
events were reported in some systematic reviews and 
low-quality studies.

The psychometric properties of patient-reported, 
observer-reported, clinician-reported, and perfor
mance-based clinical outcome measures identified 
95 studies assessing 10 outcome measures [18,19]. 
Tables 2 and 3 indicate the clinical outcome assess
ments with reliable (italicised), valid (underlined), and 
responsive (bolded) psychometric property ratings. 
The clinical outcome assessment with sufficient mea
surement properties were PedsQL (Pediatric Quality 
of Life Inventory) for measuring quality of life in 
paediatric populations with asthma, cerebral palsy, 
idiopathic scoliosis, neck-back pain (moderate cer
tainty evidence); Alberta Infant Motor Scale (AIMS) 
for assessing motor development in infants with 
congenital torticollis (high certainty evidence); 
Autism Treatment Evaluation Checklist (ATEC) for 
Autism related symptoms in children with autism 
spectrum disorder (moderate certainty evidence); 
and LATCH (Latch, Audible swallowing, Type of nip
ple, Comfort, Hold) for breastfeeding in healthy 
infants (moderate certainty evidence). The remainder 
of the paediatric conditions and impairments inves
tigated by the taskforce lacked clinical outcome 
assessments for paediatric populations with sufficient 
psychometric properties.

Delphi stage

A total of 26 international physiotherapists from 
seven countries and five continents with paediatric 
or orthopedic manipulative therapy expertise parti
cipated and 11 completed all 3-Rounds. There were 

Box 1. Criteria for evidence to decision framework adapted from Table 1 in Alonso-Coello and colleagues [16].

Benefits and Harms How substantial are the desirable anticipated effects? 
How substantial are the undesirable anticipated effects?

Level of evidence¶ What is the overall level of evidence¶ of effect from the scoping review? 
What is the expert Delphi panels perspectives when the evidence was inconclusive or indeterminate? 
What are additional considerations for each subgroup (i.e., by spinal region, by age, by spinal manipulation or 
mobilisation), implementation, monitoring, evaluation, and research priorities?

Clinical outcome assessments of 
importance

What is the overall certainty of evidence§ for clinical outcome assessment used?

Balance Does the balance between the desirable and undesirable effect favor the intervention?

Acceptability Is the intervention acceptable to clients, carers, and healthcare providers? 
Is the intervention acceptable to key stakeholders?

Feasibility Is the intervention feasible for clients, carers, and healthcare providers?

Key: ¶Level of Evidence based on Joanna Briggs Institute-Checklist for Systematic Reviews and Research Synthesis [22]; §Certainty of Evidence using 
GRADE approach for systematic reviews as applied by COSMIN guidelines [23].
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several conditions in the scoping review that were 
not identified by the Delphi expert panel as appro
priate for spinal manipulation and mobilisation 
including nocturnal enuresis, otitis media, infantile 
colic (other than poor gastrointestinal function), and 
Attention Deficit Hyperactivity Disorder (ADHD). 
Due to variations in terminology between the scop
ing review and the Delphi, there were other condi
tions that were not specifically identified in the 
Delphi but had associated impairments to treat 
identified by the Delphi panel after Round-1 includ
ing cerebral palsy, breastfeeding difficulties, asthma, 
headache, torticollis, spinal pain and upper cervical 
dysfunction in infants including Kinetic Imbalance 
due to Suboccipital Stress (KISS). The impairments 
in the Delphi study that were associated with each 
condition were considered by the taskforce. Autism 
was included under the umbrella term neurodeve
lopmental disorder in the Delphi study. Conditions 
such as headache and neck-back pain were 
excluded for infants; the taskforce determined that 
such diagnoses for infants were not plausible.

Refinement stage: position statements

Through a series of online consensus workshops, the 
taskforce engaged in extensive discussion, debate, and 
synthesis to develop consensus on the final evidence- 
based practice position statements noted in Table 4. 
The overarching summative analysis of the data cre
ated by the taskforce resulted in three evidence-based 
practice position statements where spinal manipula
tion and mobilisation were not recommended, three 
position statements where spinal manipulation or 
mobilisation may be appropriate when supported by 
sound clinical reasoning and one position statement 
identifying no evidence of high certainty was available 
to recommend manipulation or mobilisation with con
fidence (see Table 4). The underpinning details are 
based on the summary of finding tables (see Tables 2 
and 3) and reported for each evidence-based practice 
position statement as follows.

Not recommended

● Spinal manipulation and mobilisation should 
not be performed on infants.

There was insufficient evidence on mobilisation for 
managing torticollis, upper cervical dysfunction-KISS, 
plagiocephaly, and otitis media. Only one clinical out
come assessment – AIMS for torticollis – was identified 
as reliable, valid, and responsive. The Delphi survey 

[24] of expert international physiotherapists (i.e., 
Delphi panel) demonstrated consensus that manipula
tion is not recommended for infants across all condi
tions, impairments, and spinal levels. Spinal 
mobilisation was determined to be not appropriate 
to treat infants for any condition except neurodevelop
mental disorders where there was no consensus. 
Further, torticollis is a condition affecting infants and 
due to insufficient evidence and safety concerns, the 
taskforce did not recommend use of manipulation or 
mobilisation for infants with torticollis. The taskforce 
judgment was to not recommend (do not perform) 
spinal manipulation or mobilisation in infants for 
three reasons: (1) the adverse events in infants ranged 
from mild (i.e., temporary vegetative response) to 
severe (i.e., death) across conditions; (2) spinal manip
ulation and mobilisation had insufficient evidence; and 
(3) spinal manipulation and mobilisation were not 
recommended for infants across all conditions by the 
Delphi expert panel. We acknowledge reporting of 
adverse events in clinical trials was poor and the risk 
rates could not be determined. These interventions 
may appear to be acceptable to carers and some 
healthcare professionals based on beliefs and their 
personal experience; however, serious safety concerns 
remain. The adverse events are more likely to occur if 
there is exposure to manipulation or mobilisation, and 
these adverse events are unacceptable (i.e., death) 
when other alternative and effective treatment choices 
are available.

We acknowledge that we had strict age cut points in 
our definitions of infant and child during the review 
and Delphi stage. However, through discussion and 
integration during the refinement stage of biopsycho
social perspectives, specifically cognitive development 
theory [43,44] of a young child (<7 years, preopera
tional stage) and infant (<2 years; sensorimotor 
stage), we identified cognitive abilities, language 
usage, and physical growth to be important biopsy
chosocial determinates in the clinical reasoning pro
cess for the judgment of the application and safe use 
of spinal manipulation and mobilisation. For this rea
son, it was the taskforce’s opinion that the clinician 
may wish to extend the age of this directive to a young 
child (<7 years). No further research regarding spinal 
manipulation or mobilisation for infants was 
recommended.

● Cervical and lumbar spine manipulation should 
not be performed on children.

For children with neck-back pain conditions, the evi
dence regarding spinal manipulation was 
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Table 2. Summary of findings by musculoskeletal condition represent our recommendations and research direction across the 1) 
level of evidence from a scoping review, 2) psychometric properties from two psychometric property reviews, 3) expert Delphi 
survey data, 4) taskforce recommendation as appropriate for clinical use, and 5) future research priority. The Delphi table includes 
only the relevant ages Table 2.

(Continued)
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Table 2. (Continued).

(Continued)
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Table 2. (Continued).

KEY: Infant (birth to <2 years); Child (2 to 12 years); Adolescent (13 to < 18 years); 7 or 9-pt = 7 or 9-point scale; AE = Adverse Events; AIMS = Alberta Infant 
Motor Scale; passive F/R test = passive flexion/ rotation test; KISS = kinematic imbalance due to suboccipital strain; NRS = numeric rating scale; VAS =  
visual analogue scale; PedsQL = Pediatric Quality of Life Inventory; RMQ = Roland and Morris Questionnaire; C = Cervical; T = Thoracic; L = Lumbar.  

Levels of evidence rating (scoping review): very strong, strong, moderate, limited evidence; Summary Statement: ‘inconclusive’ = If ≥ 66.6% of 
relevant investigations were not reached and results of the decision tree were mixed, ‘insufficient’ = If there were insufficient studies/reviews exploring 
the intervention for the identified condition. 

Delphi: = Consensus that the treatment (mobilisation or manipulation) is NOT appropriate (impairments) or NOT recommended (condition) for infant/ 
child/adolescent; = No consensus; = Consensus that the treatment (mobilisation or manipulation) may be appropriate (impairment) or 
recommended (condition) for infants/children/adolescents. 

¶Psychometric Property Criteria Rating: (+) = sufficient, (−) = insufficient, (±) = inconsistent, (?) = indeterminate, (NR) = searched for but not reported 
[14,23], (NS) = no search performed.  
Level of Certainty (for clinical outcome measure) using GRADE approach: H = high certainty evidence,  M = moderate certainty evidence, L = low 
certainty evidence, VL = very low certainty evidence. 

§ Guidelines of the International Headache Society: Clinical outcome assessments tools should include improvements in severity/duration/frequency of 
headache and Quality of life [27,28]. Adverse Event (AE) documented in studies from the scoping review as Mild, Moderate, and Severe follow [17]: 1Mild 
AE = Two benign reactions (no further detail documented, chiropractic) [29]; 2Mild AE = randomised controlled trial, unusual treatment soreness and 
different type of pain [30]; 3Severe AE = Unsteady gait, poor coordination, drowsiness, hospitalisation with delayed diagnosis of congenital occipitalisation 
in a 12-year-old girl with history of congenital torticollis [31], progressive deficits in legs, clonus at rest, urinary urgency, paraplegia in 12 year old girl with 
history of osteogenesis imperfecta [32]; 4Severe AE = subarachnoid hemorrhage and death; this case report was of a 3 month old girl [33]; quadra or 
paraplegia; this was a case report of a 4 month old boy astrocytoma [34]; 5Mild AE = Hot skin and dizziness, transitory increase in headache intensity & 
frequency; quick recovery once treatment stopped; this randomised controlled trial had 52 children age 7 to 15 years old; the trial was stopped early due 
to frequency of complaints [35]; 6Severe AE = Severe occipital and bifrontal headache, vomiting, left facial weakness, diplopia, ataxia; this case report was 
of a 7 year old boy gymnast [36]; 7Mild AE = Frequent (14%) mild AE (i.e. back soreness, irritability, poor feeding, mild distress, increased crying or head tilt, 
temporary vegetative responses); this prospective cohort study included 307 infants (<27 weeks) with upper cervical dysfunction [37]
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Table 3. Summary of findings by non-musculoskeletal condition represent our recommendations and research direction across 1) 
level of evidence from a scoping review, 2) psychometric properties from two reviews, 3) expert Delphi survey data, 4) taskforce 
recommendation as appropriate for clinical use, and 5) future research priority.

(O:1,3,4,5,8,9)

(O:1,3,4,5,8,9)

(O:3)

(O:3)

(Continued)
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inconclusive and the evidence regarding spinal 
manipulation for managing torticollis in children 
was insufficient based on systematic reviews and 
high-quality studies. Only one clinical outcome 
assessment – the PedsQL – was identified as reliable, 
valid, and responsive in neck-back pain and AIMS in 
torticollis. There were adverse effects reported in the 
reviewed literature that ranged from mild symptoms 
such as unusual treatment soreness, to severe 
adverse events such as unsteady gait, poor coordina
tion, urinary incontinence, and paraplegia. Equally for 
neck pain with headache, there was insufficient 

evidence from systematic reviews but strong evi
dence of no effect from high quality studies. There 
was also evidence of mild and severe adverse events 
(loss of consciousness, left facial weakness, diplopia, 
ataxia) for cervical manipulation performed on chil
dren to treat chronic headache from the descriptive 
synthesis of high-quality studies. Therefore, the task
force followed the Delphi panel consensus that 
spinal manipulation was not recommended for clin
ical use in children at cervical and lumbar levels and 
in children with neck-back pain, torticollis, or 
headache.

Table 3. (Continued).
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Table 3. (Continued).

Expert Delphi Survey (Condition or Impairments related to condition) 

Note: Nocturnal enuresis was not identified by the expert Delphi panel as a condition to be considered. 

O
tit

is
 M
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ia

 

M
m 

Infant 
Infant 

Inconclusive 
- 

Insufficient 
Insufficient 

Inconclusive 
Insufficient 

Mild11 

-
No data 
No data 

No data 
No data 

No 
No 

No 
No 

M 

m 

Child  

Child 

Inconclusive 

- 

Insufficient 

Insufficient 

Inconclusive 

Insufficient 

Mild11

- 

1. Otitis media–patient 
symptoms, sleep patterns, 
medical care,  medication 
recorded diary (NS) 
2. Symptoms (NS) 
3. Few episodes/recurrence (NS) 

No 

No 

No 

No 

M
m 

Adolescent
Adolescent 

- 
- 

- 
Insufficient 

- 
Insufficient 

- 
- 

oN
No 

No 
No 

Expert Delphi Survey (Condition or Impairments related to condition) 

Note: Otitis media was not identified by the expert Delphi panel as a condition to be considered. 

.

KEY: Infant (birth to <2 years 18); Child (2 to 12 years); Adolescent (13 to <18 years); 7 or 9-pt = 7 or 9-point scale; ADHD = Attention Deficit Hyperactivity 
Disorder (age 6 to 18); ARIOS = Autism research institute outcomes survey; ASD = Autism Spectrum Disorder; ATEC = Autism treatment evaluation 
checklist; CNS = central nervous system; sEMG = surface electromyography for autism spectrum disorder; LATCH = Latch, Audible swallowing, Type of 
nipple, Comfort, Hold; PAQLQ = Pediatric Asthma Quality of Life Questionnaire; C = Cervical; T = Thoracic; L = Lumbar;  
Levels of evidence rating (scoping review): very strong, strong, moderate, limited evidence. Summary Statement: ‘inconclusive’ = If ≥ 66.6% of 
relevant investigations were not reached and the results of the decision tree were mixed, ‘insufficient’ = if there were insufficient studies/reviews 
exploring the intervention for the identified condition/outcome. 
Delphi: = Consensus that the treatment (mobilisation or manipulation) is NOT appropriate (impairments) or NOT recommended (condition) for 
infant/child/adolescent; = No consensus;  = Consensus that the treatment (mobilisation or manipulation) may be appropriate (impairment) or 
recommended (condition) for infants/children/adolescents.  
¶Psychometric Property criteria rating: (+) = sufficient, (−) = insufficient, (±) = inconsistent, (?) = indeterminate, (NR) = searched for but no report 
[14;23,] (NS) = no search performed;  
Level of Certainty (clinical outcome measure) using GRADE approach: H = high certainty evidence, M = moderate certainty evidence, L = low 
certainty evidence, VL = very low certainty evidence. Adverse Event (AE) based on scoping review [17]; 8Mild AE = Increased crying in a cohort study of 
158 infants categorised into three subgroups, (A) infant colic, (B) irritable infant syndrome of musculoskeletal origin (IISMO) and (C) inefficient feeding 
crying infants with disordered sleep (IFCIDS) [38]; 9Moderate AE = 53% vegetative reaction - flushing, reflex apnoea, hyperextension, sweating, bradycardia, 
tachycardia; this cohort study was of 199 infants average age 5-months receiving gentle manipulation impulse (<5N) [39]; rib fracture; this case report of 
posterior rib fractures was in a young infant [40]; 10Moderate AE = This randomised controlled trial reported development of severe headache, stiff neck, acute 
lumbar spine pain [41]; 11Mild AE = Increased irritability and mid-back soreness; this feasibility randomised controlled trial of 20 participants was conducted on 
infant (6-months) to children aged 6-years[42].
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● Spinal manipulation and mobilisation are not 
appropriate and should not be performed to 
treat non-musculoskeletal conditions among 
infants, children and adolescents including 
asthma, attention deficit hyperactivity disorder, 
autism spectrum disorder, breastfeeding diffi
culties, cerebral palsy, infantile colic, nocturnal 
enuresis, and otitis media.

There was strong to very strong evidence for no signifi
cant effect of spinal manipulation for managing asthma 
and nocturnal enuresis in children and adolescents [17]. 
The outcome for asthma was based on only one reliable, 
valid, and responsive clinical outcomes assessment – the 
PedsQL. There was a lack of validated clinical outcome 
assessment for enuresis. Additionally, there was inconclu
sive evidence (autism, breast feeding difficulties, cerebral 
palsy, infantile colic – manipulation, otitis media – manip
ulation) and insufficient evidence (asthma – mobilisation; 
ADHD, autism, otitis media – mobilisation) in infants, 
children, or adolescents. The PedsQL was identified as 
a reliable, valid, and responsive clinical outcome measure 
for use with paediatric populations with in cerebral palsy 
and asthma as well. The LATCH in breastfeeding difficul
ties and ATEC in autism were reliable and valid but lacked 
evidence on responsiveness. The crying diaries in infantile 
colic had indeterminate validity of very low certainty 
evidence. For the conditions that had valid and respon
sive clinical assessment psychometric properties, the 
results of the scoping review can be accepted with mod
erate certainty. For non-musculoskeletal conditions, the 
Delphi panel either reached consensus that spinal mobi
lisation or manipulation were not appropriate (breast
feeding difficulties), did not identify the condition as 
one to be considered (otitis media, nocturnal enuresis, 
ADHD), or lacked consensus on appropriateness (asthma/ 
respiratory impairments, neurodevelopmental disorders, 
cerebral palsy, infantile colic). In the non-musculoskeletal 
conditions where the Delphi panel lacked consensus, the 
taskforce made the determination of not recommended 
due to lack of neurophysiological and biomechanical 
plausibility. This lack of plausibility combined with strong 

evidence of no effect (asthma, nocturnal enuresis), no 
evidence (ADHD), inconclusive (cerebral palsy, autism, 
breastfeeding difficulties, infantile colic), or insufficient 
(ADHD, otitis media) evidence based on findings from 
the scoping review identified that spinal manipulation or 
mobilisation were not clinically indicated. There were 
conditions where the Delphi panel lacked consensus on 
impairments related to conditions (respiratory impair
ments, neurodevelopmental disorders, decreased motor 
control, spasticity, and poor gastrointestinal function) 
and the taskforce made the determination of not recom
mended due to safety concerns such as reflex apnoea, 
bradycardia, tachycardia, vegetative reactions, and rib 
fracture combined with insufficient or lack of evidence 
from the scoping review.

May be appropriate

● Spinal manipulation and mobilisation may be 
appropriate to treat adolescents with musculos
keletal conditions including spinal mobility 
impairments associated with neck-back pain 
and neck pain with headache.

Spinal manipulation to treat adolescents with neck-back 
pain had inconclusive evidence and neck pain with head
ache had insufficient evidence from review of systematic 
reviews, while there were no data in other words, no 
evidence on spinal mobilisations. The descriptive synth
esis of high-quality studies on manipulation for neck- 
back pain was inconclusive and for headache indicated 
strong evidence of no effect for specific outcomes (i.e., 
consumption of analgesics, headache intensity) however 
inconsistent evidence exists for other outcomes (i.e., per
centage of days with headache, total duration of head
ache, and days with school absence due to headache). 
Additionally insufficient evidence was identified for the 
outcome global perceived effect and no evidence on 
quality of life, a clinical outcome assessment recom
mended by International Headache Society [27]. For 
neck-back pain, of the seven clinical outcome 

Table 4. Evidence-based practice position statement on spinal manipulation and mobilisations for paediatric populations 
predicated on clinicians using biopsychosocial clinical reasoning to determine when the intervention is appropriate.

Directive Evidence-based practice position statement

NOT 
RECOMMENDED 
(do not perform)

● Spinal manipulation and mobilisation should not be performed on infants.
● Cervical and lumbar spine manipulation should not be performed on children.
● Spinal manipulation and mobilisation are not appropriate and should not be performed to treat non-musculoskeletal 

conditions among infants, children and adolescents including asthma, attention deficit hyperactivity disorder, autism 
spectrum disorder, breastfeeding difficulties, cerebral palsy, infantile colic, nocturnal enuresis, and otitis media.

May be  
APPROPRIATE  

with sound clinical 
reasoning

● Spinal mobilisation may be appropriate to treat children with musculoskeletal conditions including spinal mobility 
impairments associated with neck-back pain, and neck pain with headache.

● Thoracic spine manipulation may be appropriate to treat children with musculoskeletal conditions including spinal 
mobility impairments associated with neck-back pain.

● Spinal manipulation and mobilisation may be appropriate to treat adolescents with musculoskeletal conditions 
including spinal mobility impairments associated with neck-back pain and neck pain with headache.

RECOMMEND ● No high certainty evidence is available to recommend spinal mobilisation or manipulation for paediatric populations.
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assessments used in the scoping review for neck-back 
pain, only PedsQL was identified to be reliable, valid, and 
responsive. The taskforce felt that the indirectness of the 
data influenced our findings as follows:

(1) For both neck-back pain and neck pain with 
headache, findings emerged from data that 
spanned two age periods (child and adoles
cents). Direct data specific to each age group is 
needed in future trials;

(2) For neck pain with headache, we noted a variance 
in the manipulation technique and dose from 
a single session to 8-sessions over 16 weeks;

(3) For neck pain with headache, there was unclear 
classification of headache type, subtype, and 
form within and between studies. Participants 
with mixed headache groups were frequently 
reported (i.e., ‘recurrent headache’) without 
further diagnostic classification consistent with 
the International Classification of Headache 
Disorders [28].

The evidence for spinal manipulation to treat neck- 
back pain was inconclusive with reports of mild 
adverse events for adolescents. The Delphi panel 
had no consensus for cervical manipulation in ado
lescents for mobility and pain impairments, but 
consensus was reached to support use of thoracic 
and lumbar manipulation for the joint hypomobi
lity. Additionally, the Delphi panel did support the 
use of mobilisation to treat mobility and pain 
impairments in adolescents for cervical, thoracic, 
and lumbar regions. After much consideration, 
the taskforce consensus was spinal manipulation 
and mobilisation may be appropriate with the use 
with sound clinical reasoning to treat spinal mobi
lity impairments for neck-back pain and neck pain 
with headache in adolescents. There is a need for 
monitoring through (1) ongoing systematic reviews 
of benefits and harms, and perhaps most impor
tantly (2) mandatory reporting to regulatory bodies 
to establish a better estimate of harms. Well con
ducted phase-2 or phase-3 clinical trials that use 
valid and responsive clinical outcome assessments 
would add clarity for future evidence-based recom
mendations on the use of spinal manipulation to 
treat spinal pain.

● Spinal mobilisation may be appropriate to treat 
children with musculoskeletal conditions includ
ing spinal mobility impairments associated with 
neck-back pain and neck pain with headache.

Spinal mobilisation to treat children with neck-back pain 
and neck pain with headache had no evidence of effec
tiveness or adverse events from the scoping review. The 

Delphi panel had reached consensus favouring the use 
of spinal mobilisation to treat spinal mobility impair
ments associated with spinal pain. The taskforce’s 
recommendation was spinal mobilisation may be 
appropriate with the use of sound clinical reasoning in 
children to treat spinal impairments. However, the task
force extends a similar caution and has concerns regard
ing the unclear risk of adverse events when 
mobilisations are applied to a young child (<7 years) as 
previously noted. Further research is recommended for 
these musculoskeletal conditions and spinal 
impairments.

● Thoracic spine manipulation may be appropri
ate to treat children with musculoskeletal con
ditions including spinal mobility impairments 
associated with neck-back pain.

While the evidence from the scoping review was 
inconclusive for spinal manipulation in children with 
mild and severe adverse events noted, the Delphi 
panel did not reach consensus for thoracic manipu
lation. Of the seven clinical outcome assessments 
used in the scoping review for neck-back pain, only 
PedsQL was identified to be reliable, valid, and 
responsive. The taskforce recommendation was that 
thoracic manipulation may be appropriate with the 
use of sound clinical reasoning to treat children with 
spinal mobility impairments associated with neck- 
back pain.

Recommended

● No evidence of high certainty is available to 
recommend spinal manipulation or mobilisa
tion for paediatric populations.

Evidence-based gap analysis

We developed evidence-based gap maps for infants 
(Figure 2), children (Figure 3), and adolescents 
(Figure 4). Three research themes detailed in the dis
cussion section were identified:

● priority paediatric conditions,
● psychometric properties,
● adverse events.

Evidence-based gaps exist based on our literature review 
for non-musculoskeletal conditions in infants, children, 
and adolescents including no evidence (ADHD); incon
clusive (cerebral palsy, autism, breastfeeding difficulties, 
infantile colic); insufficient (ADHD, otitis media); and 
strong evidence of no effect (asthma, nocturnal enuresis). 
Both the expert Delphi panel and the taskforce of clin
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KEY:       = Taskforce directive Do not perform;        = Taskforce may be appropriate;      = Delphi 
consensus not appropriate/not recommended;      = Delphi consensus unclear;     = Delphi consensus 
appropriate /recommended;     = Evidence level manipulation;      = Evidence level mobilisation; 
When strong evidence was identified, the direction of effect was coded as 1.     = favoured manipulation; 
2.     = unfavourable for manipulation; ADHD = Attention Deficit Hyperactivity Disorder

¶ Taskforce unclear for mobilisation (evidence-based guidelines suggest the use of neck passive range of 
motion and stretch of the sternocleidomastoid as the first choice intervention50) and no for manipulation;

Headache = neck pain with headache§

Figure 3. Evidence gap map for CHILDREN by musculoskeletal and non-musculoskeletal condition.
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Key:       = Taskforce directive is Do not perform;         = Delphi consensus is not appropriate / 
recommended; = Delphi consensus unclear;       = manipulation;    = mobilisation. ADHD = Attention 
Deficit Hyperactivity Disorder

Figure 2. Evidence gap map for INFANTS by musculoskeletal and non-musculoskeletal condition.
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ician-scientists identified that spinal manipulation or 
mobilisation were not clinically indicated in non- 
musculoskeletal paediatric conditions. In short, the foun
dational biological and neurophysiological rationale 
underpinning their clinical use should be scientifically 
established prior to use in clinical trials; this evidence 
must establish clear plausibility before using valuable 
research resources to conduct well designed large cohort 
or randomised controlled trials. Equally so, evidence- 
based gaps exist for musculoskeletal conditions and 
impairments in infants for the use of manipulation and 
mobilisation as follows: no evidence (idiopathic scoliosis, 
neck-back pain) and insufficient evidence (torticollis, 
upper cervical dysfunction including KISS, plagiocephaly) 
(Figure 2). No further research or clinical use is recom
mended due to safety concerns identified in cohort trials 
and case reports. Additionally, clinical practice guidelines 
recommend viable and safe alternative approaches 
detailed in the discussion section for all but two of 
these conditions. Finally, evidence-based gaps exist in 
children for musculoskeletal conditions, specifically sco
liosis, torticollis, plagiocephaly, neck-back pain, and neck 
pain with headache (Figure 3). The latter had strong 
evidence of no effect (headache). Practice guidelines 
exist for scoliosis [45], torticollis [46], and plagiocephaly 
[47] identifying viable safe alternative treatment 
approaches and these guidelines do not recommend 

manipulation or mobilisation. Future research is needed 
on spinal mobilisation in children and adolescents and on 
spinal manipulation in adolescents for neck-back pain 
and neck pain with headache. Further research and clin
ical use were not recommended for cervical or lumbar 
manipulation in children due to safety concerns.

Evidence gaps for clinical outcome assessments were 
identified by paediatric condition in Tables 2 and 3; 57% 
(8/14) of the conditions in the literature review stage had 
a single clinical outcome assessment with a sufficient 
psychometric property criteria rating of moderate cer
tainty for reliability and validity (idiopathic scoliosis, neck- 
back pain, torticollis, asthma, autism spectrum disorder, 
breastfeeding dysfunction and cerebral palsy) while 36% 
(5/14) of the conditions used two clinical outcome assess
ments (AIMS, PedsQL) with sufficient evidence of respon
siveness. This evidence-based gap will require further 
research to establish valid/responsive clinical outcome 
assessments for conditions where spinal manipulation 
and mobilisation may be appropriate.

Perhaps the highest research priority was the inclu
sion of standard documentation and reporting of 
adverse events in paediatric clinical trials on spinal 
manipulation and mobilisation; Tables 2 and 3 depict 
limited reporting; 50% of conditions had evidence of 
some adverse events notated. Severe adverse events 
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Key:       = Taskforce directive is ‘do not perform’; = Taskforce directive is ‘may be 
appropriate’; = Delphi consensus is not appropriate/not recommended;      = Delphi 
consensus is unclear;        = Delphi consensus is appropriate/recommended; = manipulation; 

= mobilisation; When strong evidence was identified, the direction of effect was coded as 
1. = favoured manipulation; 2. = unfavourable for manipulation; ADHD = Attention Deficit 
Hyperactivity Disorder; § Headache = neck pain with headache.

Figure 4. Evidence gap map for ADOLESCENTS by musculoskeletal and non-musculoskeletal condition.
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did not appear in randomised trials but in other lower 
quality studies and systematic reviews. Severe adverse 
events were reported following manipulation for neck- 
back pain (child), torticollis (infant), and headache 
(child); moderate adverse events were reported follow
ing manipulation for infantile colic and nocturnal enur
esis (child/adolescent) and mild adverse events 
following manipulation for scoliosis (child/adolescent), 
neck-back pain (child/adolescent), headache (child/ 
adolescent), colic (infant/child), and otitis media 
(infant/child). No evidence of severe or moderate 
adverse events were reported following spinal mobili
sation; however, mild adverse events were reported 
following mobilisation for upper cervical dysfunction 
including KISS (infant).

Discussion

Seven evidence-based position statements emerged 
identifying parameters for when spinal manipulation 
and mobilisation should not be performed or may be 
appropriate. The most compelling evidence and result
ing position statements state that spinal manipulation 
and mobilisation should not be performed on infants 
or to treat non-musculoskeletal paediatric conditions 
among infants, children, and adolescents. Additional 
statements were identified that spinal manipulation 
and mobilisation may be appropriate to treat adoles
cents with musculoskeletal conditions including spinal 
mobility impairments associated with neck-back pain 
and neck pain with headache; or spinal mobilisation or 
thoracic spine manipulation to treat children with 
spinal mobility impairments.

Available evidence was often insufficient or incon
clusive, and this, combined with inadequate psycho
metric properties of the clinical outcome assessments 
used in the reviewed clinical trials, necessitated use of 
expert opinion from a Delphi study combined with 
taskforce consensus workshops to develop the posi
tion statements. To further inform recommendations 
for priority research, detailed discussion held by the 
taskforce on the evidence gaps identified during the 
synthesis and summative analysis follows.

● Musculoskeletal paediatric conditions – Neck-back 
pain or neck pain with headache

A research focus on spinal mobilisation techniques for 
children and manipulation-mobilisation techniques for 
adolescents with musculoskeletal conditions including 
spinal mobility impairments associated with neck-back 
pain and neck pain with headache is needed to test the 
recommendations of the taskforce and to develop 
future clinical guidelines. A full systematic review and 
meta-analysis on this topic for spinal pain and head
ache in paediatric populations is underway [48]. 

Clinical outcome assessments must be developed 
with sound psychometric properties and a priority out
come set identified to proceed with this line of 
research. A phase-2 dose trial is needed prior to 
embarking on a larger definitive phase-3 well- 
designed (factorial design) dose trial. Research must 
include development and testing of knowledge trans
lation tools to guide parents and carers toward an 
evidence-based informed decision-making process. 
However, further research is not recommended on 
spinal manipulation for infants and children (cervical/ 
lumbar) or mobilisation on infants due to the unknown 
but related risk of adverse events in a developing 
spine. Prevention (manipulation on healthy children) 
accounted for the largest portion of manipulations in 
children younger than 4-years [49] yet guidelines do 
not recommend use of spinal manipulation in infants 
and young children nor is there evidence to support 
use of this intervention to prevent future spinal condi
tions or impairments. Decisional needs assessment and 
decision aids may help the parent/carer/child in deter
mining their best clinical treatment pathway during 
shared decision-making processes. 

● Musculoskeletal paediatric conditions – Scoliosis.

The evidence-based findings on spinal manipulation 
and mobilisation for scoliosis in children and adoles
cents were inconclusive. In addition, the Delphi panel 
did not recommend spinal manipulation or mobilisa
tion to treat bony abnormalities. Guidelines and sys
tematic reviews do not support the use of spinal 
manipulation or mobilisation alone for this condition 
[45]. Research on this topic was not recommended.

● Musculoskeletal paediatric conditions – Congenital 
torticollis, upper cervical dysfunction-KISS syn
drome, and plagiocephaly.

For congenital torticollis, there was insufficient evi
dence identified but the potential for adverse events 
was moderate to severe for spinal manipulation and 
not reported for spinal mobilisation. The related rela
tive risk could not be established [17]. The Delphi 
expert panel identified that while spinal manipulation 
was not appropriate for infants and children, mobilisa
tion may be appropriate for related impairments in 
children. The most recent clinical practice guidelines 
[46,50] recommend first-line treatment for congenital 
torticollis in infants to be neck passive range of motion 
with the focus of stretching the sternocleidomastoid 
muscle, neck and trunk active range of motion, devel
opment of symmetrical movement, environmental 
adaptations, and parent/carer education. Further 
research for either mobilisation or manipulation was 
not recommended due to the sufficient evidence 
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supporting current clinical practice with infants, but 
mobilisation efficacy remains unclear in children and 
could be explored.

Both upper cervical dysfunction-KISS (Kinematic 
Imbalances due to Suboccipital Stress) syndrome 
and plagiocephaly in infants’ treatment with spinal 
manipulation or mobilisation showed insufficient evi
dence, mild adverse events following mobilisation, 
and unknown risk of serious adverse events. The 
expert Delphi panel clearly identified that spinal 
manipulation was not appropriate for these two con
ditions and reached no consensus for spinal mobili
sation. The taskforce held an extensive discussion, 
debate, considered the acceptability to carers and 
healthcare providers about these conditions, and 
reached 100% consensus that no further primary 
research is recommended. Our rationale follows: 
upper cervical dysfunction-KISS syndrome is 
theorised to be an upper cervical spine malalign
ment or mobility ‘fixation’ in infants. It is described 
to include a positional preference of the head to one 
side such as a fixed posture toward lateral flexion 
and contralateral rotation with both passive and 
active range of motion deficits. It is further theorised 
that upper cervical dysfunction – KISS may be 
accompanied by the infant being unsettled, restless
ness, having body asymmetry of the trunk- 
extremities (C-shaped), congenital torticollis, and 
deformational plagiocephaly [37]. Plagiocephaly, as 
it relates to otherwise normal infants, was identified 
to be present in 54% of the studied infants with 
upper cervical dysfunction [37]. Saedt and colleagues 
identified positional preference to be the most com
mon reason (79%) for parents to seek care from 
a paediatric manual physiotherapist; this was fol
lowed by restlessness (61%) and abnormal head 
position (55%) [37]. Positional plagiocephaly is com
mon in healthy infants and has an incidence rate of 
48% in typically healthy infants (<12-months) to 50% 
in infants < 3-months old [51,52]. While upper cervi
cal dysfunction – KISS-syndrome is purported to be 
caused by birth trauma [53] creating an upper cervi
cal fixation, other factors such as testosterone level 
in male fetuses may accentuate muscular action and 
the occurrence of congenital torticollis [47]. 
Additionally, differential diagnosis is needed to rule 
out more serious and confounding diagnoses caus
ing congenital torticollis such as tumor, extra mus
cular masses, fractured clavicle, neurological damage 
(e.g., cerebral palsy, brachial plexus injury), osteo
genic asymmetry, and craniosynostosis as well as to 
rule in associated congenital muscular torticollis and 
plagiocephaly [54]. Early identification of infants at 
risk of congenital muscular torticollis and head asym
metries is essential; the rate of correction for cranial 
asymmetry decreases as the infants grows older 
(>3-months) as they gain head control and can 

reduce time with pressure on the occiput [55]. It is 
therefore essential to initiate consultation early when 
the infant is not progressing as anticipated and pre
vent delaying other appropriate management strate
gies [47]. In other words, there appear to be valid, 
effective, and accessible alternative approaches with 
low risk of harm.

The taskforce further considered a benefit-harm 
assessment for these medical conditions. Does the 
balance between the desirable and undesirable effect 
favour the intervention? There appears to be both 
direct and indirect risks and adverse events associated 
with cervical manipulation and mobilisation for infants. 
One clinical non-randomised controlled observational 
cohort study noted ‘vegetative reactions’ that they 
classified as a mild adverse event [37]. The taskforce’s 
collective clinical judgment classified this response as 
a red flag [39]. Of note, one fatal case study [33] of an 
infant who received upper cervical manipulation 
described a similar response of reflex apnoea, sweating 
profusely followed by a massive and fatal brain edema. 
In one cohort study of 199 infants, the authors 
reported a minor side effect as ‘a vegetative state’ in 
54% of patients. Symptoms included reflex apnoea 
(<10 sec) in 22%, profuse sweating in 8%, flushing in 
49% and bradycardia (up to 10 sec) in 42% [37]. The 
spinal mobilisation used in this case was identified to 
be a light manual pressure of about 11 Newtons by 
paediatric manual physiotherapists in The Netherlands. 
Thrust manipulation of 30 to 70 Newtons was avoided. 
However, other authors have advocated use of 
a ‘manipulation with an impulse’ directed to the 
upper cervical spine of infants to treat upper cervical 
dysfunction including KISS-syndrome [53]. The indirect 
associated risk includes the delayed diagnosis and 
initiation of more evidence-based interventions. 
These interventions might include stretching of the 
sternocleidomastoid via passive range of motion 
stretching exercises, environmental modifications, 
and potentially helmet therapy for managing congeni
tal muscular torticollis with plagiocephaly [47,50]. The 
taskforce, therefore, did not identify sufficient founda
tional evidence to recommend conducting a large clin
ical randomised controlled trial or the clinical 
application of spinal manipulation or mobilisation for 
upper cervical dysfunction – KISS syndrome, congeni
tal torticollis, or plagiocephaly.

● Non-musculoskeletal paediatric conditions

For infants, children and adolescents, there was either no 
evidence, insufficient, inconclusive evidence, or strong 
evidence of no benefit (asthma in adolescents) and 
neither the Delphi panel nor the taskforce could support 
the use of spinal manipulation or mobilisation for non- 
musculoskeletal conditions. Although it has been 
theorised that upper cervical dysfunction – KISS 

228 A. R. GROSS ET AL.



syndrome in infants creates a cascade of maladaptive 
physiological responses resulting in non- 
musculoskeletal conditions such as, but not limited to, 
colic, attention deficit disorder, and otitis media [53]; this 
hypothesised causal chain remains hypothetical and has 
not been established. There may appear to be evidence 
gaps, but the taskforce identified that foundational and 
plausible rationale for spinal manipulation and mobilisa
tion use in these conditions were not well developed, and 
research, specifically further randomised controlled trials, 
in these areas was not recommended unless plausible 
biological rationale emerges. Evidence-gaps exist how
ever must be underpinned by plausible biological ratio
nale and sequenced research design.

● Psychometric properties

There was a large evidence gap in valid and responsive 
clinical outcome assessments [18,19]. Trialist should 
avoid use of outcome measures validated in adults 
only (i.e. Roland and Morris Questionnaire). 
Guidelines from the International Headache Society 
suggest the optimal clinical outcome assessment 
tools should include frequency of headache (i.e. 
monthly headache days) [56], headache severity, head
ache duration, and quality of life [27,28]. The psycho
metric properties evidence-based gap will require 
future research to identify, select, and validate core 
outcome sets for paediatric populations with muscu
loskeletal spinal conditions.

● Adverse event analysis

We recommended and require systematic reporting of 
mild or severe adverse events in future research [57]. 
The relative risk of a severe adverse event could not be 
determined from reported data and incidence of mild 
transient symptoms ranges from 0.3% (95% CI 0.06 to 
1.82) to 22.22% (95% CI 6.32 to 54.74) [4,17]. It was not 
possible to provide an overall conclusion about the 
safety of spinal manipulation or mobilisation; small, 
randomised trials will not pick up uncommon events 
[17]. Adverse events were reported [17] as severe in 
infant torticollis [33,34] child neck-back pain [31,32], 
child headache [35,36]; and reported as moderate for 
infant colic [39]; and child/adolescent nocturnal enur
esis [5]. Parents and carers must understand there is 
a risk albeit unknown of severe and moderate adverse 
events before they proceed to selecting spinal manip
ulation or mobilisation for spinal paediatric conditions 
(see Table 2 and 3). Above all else, clinicians must 
assure the safety of the patient by screening for red 
flags and refraining from interventions that jeopardise 
the patient’s health and well-being. The taskforce 
strongly recommends that researchers adhere to 
guidelines for reporting adverse events (PRISMA 
harms [57]: identifying unintended effects of an 

intervention; measuring their frequency; and identify
ing factors associated with the unintended effects (risk 
factors). As harms are often infrequent or rare, they are 
most measurable through systematic reviews and 
meta-analysis. Establishing mandatory national report
ing and monitoring of adverse events by all healthcare 
providers utilising spinal manipulation or mobilisation 
on paediatric clients could be a meaningful approach 
to establishing the risk rates of severe adverse events 
following the application of spinal manipulation or 
mobilisation in paediatric populations but may face 
feasibility and legal challenges.

Limitations of the review process

This evidence-based position paper used an iterative 
process recommended for developing guidelines in 
the field of physiotherapy. While we integrate 
appraised evidence with clinical expertise, we did not 
address client’s preferences, family-centered care, cli
ent/family informed consent or shared decision- 
making processes. Ultimately, the context of the clin
icians’ experience and clinical pattern recognition 
combined with the perspective and expectations of 
the client and their family must be considered in the 
clinical reasoning process for each client [17,58–60]. 
The lack of reporting on harms in primary studies 
limited our assessment of the benefit-harm analysis.

Agreement and disagreement with other studies 
and reviews

Our position statements agree with other systematic 
reviews from Safer Care Victoria [6], a global summit on 
safety in chiropractic manipulation [5] and an osteo
pathic manipulative treatment update for paediatric 
conditions [61]. All review updates identify very little 
evidence of patient harm and perhaps minor adverse 
events occurring more commonly in very young chil
dren. Low to very low-level evidence of little or no 
effect of manipulation across multiple non- 
musculoskeletal paediatric conditions was noted 
when compared to usual care or sham. We agree that 
manipulation for non-musculoskeletal conditions such 
as asthma, otitis media, cerebral palsy, attention deficit 
hyperactivity disorder, and musculoskeletal conditions 
such as torticollis, scoliosis, and plagiocephaly should 
not be recommended. We, however, disagree with 
a recent chiropractic guideline statement update that 
posits that ‘the absence of research evidence does not 
equate to evidence of absence and subsequent denial 
of care’ [62]. Our evidence-based position statements 
direct physiotherapists toward safer practice. The over
arching statement identifies that the most vulnerable 
to risk of adverse events associated with spinal manip
ulation were infants and children, and with spinal 
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mobilisation were infants, and as such are not appro
priate for use in these populations.

Spinal manipulation and mobilisation in adult popu
lations have been found to be most effective if com
bined with education and exercise to meet the patient’s 
specific needs [63–66]. Other more recent standards for 
low back pain (i.e., Clinical Care Standard in Australia 
2023 [67] make no reference to paediatric populations 
and have no reference to manipulation or mobilisation. 
Exploring this combination of care would be a valuable 
research pathway in adolescents and children with 
spinal hypomobility or pain.

Conclusion

We established evidence-based practice position state
ments to support physiotherapists in their clinical rea
soning on the use of spinal manipulation and 
mobilisation for varied conditions and impairments in 
paediatric populations. Spinal manipulation and mobi
lisation on infants as well as cervical/lumbar manipula
tion on children should not be performed but may be 
appropriate for adolescents. Nor should spinal manip
ulation or mobilisation be performed to treat non- 
musculoskeletal paediatric conditions. Future research 
for children and adolescents with musculoskeletal con
ditions (neck-back pain) should include focused sys
tematic reviews, high-quality cohort studies or clinical 
trials, assessment of psychometric properties of clinical 
outcome assessments, consistent reporting of adverse 
events, and development of knowledge translation 
tools to support parent-child evidence-informed 
shared-decision-making.
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