CLINICALREPORT

Investigating the idea that spinal
manipulative therapy can affect the
patient beyond muscle and joint pain:
A systematic narrative review.
Carrie-Ann McDowall

Abstract: Chiropractors are primary care providers for spinal and musculoskeletal conditions. Current literature
recognises the evidence for bene ts of common musculoskeletal complaints including back and neck pain, a minority
of patient visits are non-musculoskeletal in nature. The hypothesis that spinal manipulative therapy does have an
effect on the patient beyond muscle and joint pain is a claim that has been scrutinised inside and outside the
profession possibly due to the absence of high level evidence to support those claims. Electronic databases were
searched using Mesh terms and selection criteria was met. The search yielded 23 papers, the literature was
evaluated using selective critical appraisal tools. Of those, ten were randomised controlled trials, nine were
systematic reviews, one was a cohort study and three were surveys. Four papers were evaluated as no evidence, 14
were evaluated as inconclusive, four papers had conclusive evidence and there was a moderate to low range of bias
across all papers. The claim that SMT can affect the patient beyond muscle and joint pain cannot be substantiated
due to the methodological bias and inconclusive evidence of the current literature. Improvements for future evidence
quality may increase with better objective outcome measures, speci ed topics of research, double-blinding in
randomised controlled trials and more controlled cohort studies to improve reproducibility.
Indexing Terms: Spinal manipulative therapy, non-musculoskeletal, evidence, chiropractic.

Clinical Question

T

he clinical question addressed by this short report is, ‘What is the level of
evidence existing amongst the current literature which supports the popular
opinion and claims of the bene its for spinal manipulative therapy, for nonmusculoskeletal (NMSK) conditions’?
Introduction

… The claim that SMT
can affect the patient
beyond muscle and joint
pain cannot be
substantiated due to the
methodological bias and
inconclusive evidence of
the current literature.’
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Spinal manipulative therapy (SMT) as performed by chiropractors shows
moderate to high levels of evidence of bene it of common musculoskeletal
complaints. (1) 4.6 Billion dollars was spent on back pain during 2000 to 2001
https://
as published in the Australian National Health Survey, additionally 5 Billion was
https://
spent on diseases of the nervous system. (2) The hypothesis that SMT does have www.apcj.net/
www.apcj.net/
mcdowall-review/
an effect on the patient beyond muscle and joint pain is a claim that has been
mcdowallscrutinised inside and outside the profession. (3) This systematic narrative
review/
review of the current literature aims to establish the quality of evidence available
to support these claims.

The common opinion of what level of evidence exists for SMT is divided, as seen in recent
publicity regarding the safety and ef icacy of SMT particularly in children under 12 years. In 2019
Safer Care Victoria conducted a systematic review. (22) During the review, parents self-reported
multiple reasons for taking their children to the chiropractor, amongst these reasons 56.7% were
musculoskeletal based, 44.4% were for gastrointestinal ailments, 8.8% were for special needs
ailments and 8.7% were for respiratory ailments.
While the review showcased a public demand for chiropractic intervention of NMSK conditions
in children, it revealed a gap in the literature that identi ied limited and low level evidence to
support the ef icacy of SMT of children with NMSK conditions. This systematic narrative review
will analyse the quality and quantity of the published literature due to divided opinion of the
public, the profession, and report my view of why claims for SMT of NMSK conditions are made.
Methodology
Electronic searches of databases were performed including Medline. The Cochrane Library was
used to perform a grey literature search of systematic reviews.
Three critical appraisal tools were utilised, the modi ied JADAD 5-point scale (4) (Table 4) for
the RCTs, the 2009 PRISMA Checklist (1) (Table 1), and the STROBE checklist (5) (Figure 2) to
assess the surveys.
Search strategy
Inclusion criteri
Open access full text, systematic reviews, RCTs, clinical trials, cohort studies, pilot studies,
surveys MSK or NON MSK conditions.
Intervention was set to be manipulation, SMT, OMT, instrument assisted or mobilisation of
joints. Comparison intervention was any other therapy or control intervention i.e. soft touch or
manual therapy.
Outcomes were for NMSK improvement or positive effect or evidence of NMSK effect other
than joint or muscle relief.
The key search Mesh terms included for non-musculoskeletal, pneumonia, asthma, allergies,
immune system, in lammation, nervous system, respiratory system, headaches, migraines,
chiropractic, spinal manipulative therapy, SMT, upper cervical, sleep, evidence, manual therapy,
joint pain, muscle pain, wellness, adverse effects, paediatric, lymphatic, hormones, randomised
controlled trials, clinical trials.
Exclusion criteri
Excluded search terms were physiotherapy, acupuncture and massage. Exclusion criteria
included languages other than English, duplicates, dates before 1980, irrelevant to clinical
questions, abstracts only, and papers that were not retrievable without subscription.
Search results
Database search results yielded 2,092 records, and a grey literature search yielded 65 records
with 862 duplicates excluded during phase one, leaving 1,294 screened for eligibility. Phase two
screening concluded with 1,271 papers being excluded with criteria, leaving the inal 23 full
research papers, consisting of ten RCTs, three surveys, one cohort study and nine systematic
reviews to be critically appraised. These inal research papers have been recorded into a 2009
Prisma low diagram (Figure 1) adapted from www.prisma-statement.org and given as Table 2.
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Figure 1: PRISMA flow 2009 Diagram Adapted from www.prisma-statement.org
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Table 1: PRISMA flow 2009 Diagram Adapted from www.prisma-statement.org
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Results
23 Papers have been summarised into Table 2. NMSK conditions identi ied in the review were:
AD/HD, autonomic nervous system, cervicogenic headache, COPD, migraine, pneumonia,
emotional stress, in lammation, immune system, cardiovascular (heart rate variability), HIV/
AIDS. (The systematic reviews account for 109 NMSK in total some of which may be duplicated
across the nine reviews).
Table 2: 23 Papers assessed within the PRISMA framework

McDowall, 5

f

f

Asia-Pacific Chiropractic Journal

Nine systematic reviews were critically appraised using the PRISMA statement (Table 3) which
showed results of high level quality.
Table 3 PRISMA flow 2009 Diagram Adapted from www.prisma-statement.org

Ten randomised controlled trials were critically appraised using the Jadad ive-point scale tool
(Table 4) which showed results of moderate to high level quality.
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Table 4: Jadad scale
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The STROBE checklist tool (Figure 2) was used to critically appraise the three surveys and one
cohort study (Table 5) and showed results of moderate to low level quality.
Figure 2: STROBE checklist
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Table 5: Four papers against STROBE criteria

STROBE Checklist Table 3

Author
/question
number

Bablis, et al.
2009

Jeffrey L, et al. Leboeuf-Yde, CWenban A,B.
1994
et al. 2005
2003

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
Score:
Green= Yes, Red= No, Yellow= Unsure
Information on the STROBE Initiative is available at http://www.strobe-statement.org.

Discussion
Potential for bia
The critical appraisal tools (CAT) measured levels of bias and methodologies for each paper.
Three CATs were used to allow for a variety of studies to best account for bias. The bias amongst
the papers measured moderate to low considering almost half were systematic reviews and the
others were randomised controlled trials. All papers (3, 6, 7, 8, 9, 10, 11, 12, 13) reported
methodological limitations and re lected bias within the respective study. Most bias was reported
as a limitation of double-blinding, a small sample size, and the effect of the sham or control
intervention on results, that demonstrated a placebo effect.
Insights of three systematic review
The irst review, published by Hawk et al. (14) in 2007 citing 197 papers, included 50 NMSK
conditions, which provided evidence to support chiropractic care (the entire encounter). These
conditions included asthma, chronic vertigo, infantile colic, children with otitis media and
pneumonia in the elderly showed promising evidence for potential bene its from SMT. Hawk et al.
demonstrated the consideration for a whole systems research (WSR) methodology, with a call to
investigators increasing their attention to observational studies. Hawk et al. concluded that an
average of 10.3% of patient visits to chiropractors were for NMSK conditions.
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The second review was a UK based study, originally published by Bronfort et al. (15) in 2010,
then updated, extended and re-published in 2014 by Clar et al. (16) Included in Bronfort were
nine RCTs for NMSK conditions resulting in moderate evidence. The Clar study found 178 new or
additional studies demonstrating evidence for NMSK conditions that were previously
unconsidered. However, most papers cited in the reviews were inconclusive and were highlighted
for requiring further research. This shows there is an emerging trend towards NMSK research.
What demand is there for NMSK treatment by chiropractors
A published 2005 multinational survey of 5,607 participants conducted by Leboeuf-Yde et al.
(17) reported that 10% found chiropractic adjustments made a de inite improvement in NMSK
conditions. The most notable were digestive, respiratory and urinary improvements, 56% of
participants noticed some degree of improvement. The limiting methodologies of this study
demonstrated increased bias, resulting in low level quality evidence (Table 4).
There are over 100 different techniques adopted by chiropractors, (12) Neuro Emotional
Technique (NET) focuses on the stress and emotional level. Bablis et al. noted many patients who
visit a chiropractor providing NET may more likely to be visiting for a NMSK reason. Bablis et al.
(13) concluded that 36% of patients had self-reported NMSK complaints, most commonly
presented were depression 10.9%, stress and anxiety 12.8%, and immune and recurrent
infections 13.9%. Bablis et al. reported these statistics are not usually this high across standard
chiropractic clinics.
Limitations of SMT evidence
The limitation of studies for SMT research regarding randomised controlled trials is the
double-blinding component. For example, the inability to blind a parent for a trial involving
infants in some cases could be considered unethical. The restriction on blinding practitioners
applying the intervention is dif icult, thus increases risk of bias. Low reproducibility is also a
common law in the methodology due to the dif icult nature in standardising an intervention
amongst numerous practitioners. (15) Therefore, as RCTs prove challenging for SMT research,
recognition should be given to cohort studies, observational studies and retrospective clinical
studies, which in turn provide reliable data. (14) These types of studies re lect what can happen
in a real clinical setting and may yield important outcomes.
A systematic review by Picchiottino et al. (18) looked at the changes affecting the ANS
immediately after joint mobilisation. In 29 studies Picchiottino observed the ‘usual pitfalls of bias’
in the methodology. This statement is indicative of a commonality of bias amongst SMT research.
Most studies assessed, called for more research and greater participant size to allow for better
credibility. For example, a pilot study conducted by Jeffrey L Selano et al. (10) showed a
statistically signi icant increase of 48% in CD4 cells, compared to the control group in the ten
participants who were infected with HIV/AIDS they had received upper cervical SMT. Selano et al.
called for a larger study of 200 participants to improve generalisability.
Limitations of this review
This systematic narrative review was limited by design, and the number of papers assessed for
quality of evidence are biased to the authors’ opinions. This narrative review did not include all
available studies, due to restricted access to full texts without a subscription to the journal or
database.
What does the evidence tell us about SMT?
Two RCTs included in the review assess temporal summation of thermal patterns on the skin.
The study conducted by Bishop (19) and Bialosky (20) was to demonstrate the link of SMT
directly to hypoalgesia. While the study had impressive CAT scores, they did not ind an answer to
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their hypothesis, instead it led to a different question, the ability of the nervous system to change
and adapt, ‘neuroplasticity.’ They hypothesised exercise as a treatment for neurologically
compromised individuals through engaging pathways of the nervous system at the dorsal root
horn. This study demonstrated that the SMT intervention has potential to affect the body beyond
muscle and joint pain.
High levels of quality evidence- why it’s important
There is a need for strong evidence in SMT to maintain professional credibility,
unsubstantiated claims can be damaging to the profession hence the call for high quality studies.
The high quality studies are normally well funded and independently organised, they are
carefully conducted, randomised and controlled. Goncalves et al. (21) states that poor quality
studies waste resources and inconvenience participants.
Wenban found evidence for 68% of chiropractic treatments that were based on good
methodologic quality in a retrospective survey conducted in 2003. (3) Wenban states the highest
type of research evidence is extrapolated from a carefully controlled clinical trial.
My Table 6 (their ‘Table 4’) describes the levels of evidence required to make a public claim for
a therapeutic outcome, this table illustrates level I evidence should be substantiated. However, a
large number of SMT studies are level III through IV. The nine RCTs which are level II, included in
this review found moderate levels of bias due to the methodology of double-blinding. Hawk et al.
(14) concludes that whole system research is ideal for SMT studies as the methodology is more
achievable, thus reducing bias and improving generalisability.
Adverse events reported
The ten RCTs and nine systematic reviews conclude that not enough papers report on adverse
events in SMT. The papers that did report adverse events have a lower risk of bias. Most SMT
adverse events that are reported are mild and transient. (9) It is important to mention here that
SMT is reported as low risk of harm and is regarded as safe. (22) Possible considerations for the
public to seek SMT for NMSK conditions is the safety record compared to iatrogenic statistics. ‘In
Australia medical error results in as many as 18,000 unnecessary deaths, and more than 50,000
patients become disabled each year.’ (23, 22)
Conclusion
The 23 selected studies reported inconclusive evidence and more appropriate level I research
is needed to accurately claim the non-musculoskeletal conditions that are commonly observed to
have a positive association to spinal manipulative therapy. Irrespective of the quality of evidence
found, there were a large quantity of studies published for spinal manipulative therapy and the
effects beyond muscle and joint pain. Studies demonstrated moderate to high level quality,
majority of papers reported moderate levels of bias, it is important to mention an average of ten
percent of patients received care for non-musculoskeletal conditions from Chiropractors and
spinal manipulative therapy is associated with low risk of harm.
Carrie-Ann McDowall
Dip RMT, BSc Chiropr, MClinChiropr (2021)
chiro.carrie79@gmail.com
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Table 6 NHMRC Evidence levels
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