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Neck pain in children: a retrospective case series
Jocelyn Cox, BPhEd, DC1
Christine Davidian, DC, MSc2
Silvano Mior, DC, FCCS, PhD1

Introduction: Spinal pain in the paediatric population is
a significant health issue, with an increasing prevalence
as they age. Paediatric patients attend for chiropractor
care for spinal pain, yet, there is a paucity of quality
evidence to guide the practitioner with respect to
appropriate care planning.
Methods: A retrospective chart review was used to
describe chiropractic management of paediatric neck
pain. Two researchers abstracted data from 50 clinical
files that met inclusion criteria from a general practice
chiropractic office in the Greater Toronto Area, Canada.
Data were entered into SPSS 15 and descriptively
analyzed.
Results: Fifty paediatric neck pain patient files were
analysed. Patients’ age ranged between 6 and 18 years
(mean 13 years). Most (98%) were diagnosed with
Grade I-II mechanical neck pain. Treatment frequency
averaged 5 visits over 19 days; with spinal manipulative
therapy used in 96% of patients. Significant improvement

Introduction : La douleur vertébrale chez la population
pédiatrique constitue un important problème de
santé, avec une prévalence croissante à mesure qu’ils
grandissent. Les patients pédiatriques consultent des
chiropraticiens pour des douleurs vertébrales; toutefois,
il y a toujours un manque de preuves de qualité pour
guider le praticien à planifier des soins appropriés.
Méthodologie : Un examen rétrospectif des dossiers
a été utilisé pour décrire la gestion chiropratique de
la douleur cervicale chez les patients pédiatriques.
Deux chercheurs ont extrait des données d’une clinique
de chiropratique de la région du Grand Toronto,
au Canada, portant sur 50 dossiers cliniques qui
répondaient aux critères d’inclusion. Les données ont
été saisies dans SPSS 15 et soumises à une analyse
descriptive.
Résultats : Cinquante dossiers de patients
pédiatriques souffrant de douleurs cervicales ont été
analysés. La tranche d’âge des patients variait de 6 à
18 ans (moyenne de 13 ans). La plupart (98 %) ont reçu
un diagnostic de cervicalgie mécanique de stade I-II. La
fréquence de traitement était en moyenne 5 visites sur
une période de 19 jours, la thérapie de manipulation
vertébrale étant utilisée pour 96 % des patients. Une
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was recorded in 96% of the files. No adverse events were
documented.
Conclusion: Paediatric mechanical neck pain
appears to be successfully managed by chiropractic
care. Spinal manipulative therapy appears to benefit
paediatric mechanical neck pain resulting from day-today activities with no reported serious adverse events.
Results can be used to inform clinical trials assessing
effectiveness of manual therapy in managing paediatric
mechanical neck pain.

amélioration significative a été enregistrée dans 96 %
des cas. Aucun incident indésirable n’a été documenté.
Conclusion : Il semble que la cervicalgie mécanique
chez les patients en pédiatrie soit gérée avec succès par
des soins chiropratiques. La thérapie de manipulation
vertébrale semble être bénéfique au traitement, chez
les patients pédiatriques, de la cervicalgie mécanique
survenue à la suite des activités quotidiennes sans
signalement d’effets indésirables graves. Les résultats
peuvent être utilisés pour informer les essais cliniques
évaluant l’efficacité de la thérapie manuelle dans la
gestion de la cervicalgie mécanique chez les patients en
pédiatrie.

(JCCA. 2016;60(3):212-219)
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Introduction
Spinal pain is common amongst the paediatric population
(including children and adolescents). It is a significant
health issue1,2, where 52% of paediatric patients report
musculoskeletal (MSK) symptoms over a one-year period3. Neck pain is the most common spinal pain in paediatric patients3,4 with 60% reporting neck pain persisting
at two years after this study began.5 A survey of Finnish
school children reported neck pain experienced at least
once during the week.3
Children with neck pain seek complementary and alternative medicine (CAM) interventions, of which the
most common is chiropractic care.2,6,7 Paediatric patients
comprise between about 8% and 13% of a chiropractor’s
practice.7-10 A recent National Institute of Health report
suggested that 3.3% of children in the United States (1.9
million) saw a chiropractor or osteopath between 2002
and 2007.11 Although surveys report paediatric patients
visit chiropractors, little is known why they visit, how
often, and whether or not there is a favourable response.
In addition to these unknown variables, there is also a
paucity of evidence of effectiveness of spinal manipulative therapy (SMT) in the management of musculoskeletal (MSK) pain in children; what evidence is available is
of low quality.12 This is important to note, as SMT is one

of the tools chiropractors use to address and manage MSK
complaints. Currently the only standard of treatment for
children with MSK pain can be found in a recent consensus-based clinical practice guideline.13 Unfortunately, due
to lack of available quality evidence of treatment effectiveness, consensus led to a generic recommendation of
using a therapeutic trial within an evidence based framework. Similarly, systematic reviews14,15 have reported that
much of the evidence into MSK care for the pediatric
population is limited due to insufficient sample size, research design and expert opinion.
Much of the evidence on pediatric care for MSK neck
pain is exploratory, relying on single case studies and expert opinion.14-16 Exploratory studies within the IDEAL
framework17 can be used to help identify appropriate trial
design and feasibility18. They can set the stage for explanatory studies that assess effectiveness, quality assurance and safety of an intervention.18,19 Given the infancy
of the research regarding the management of pediatric
neck pain12, foundational work is required to inform the
future design for more robust explanatory studies, e.g.
randomized controlled trials. The IDEAL framework provides a guide to inform research when there are gaps in
knowledge.17 This paper aims to contribute to the exploratory stage of the IDEAL framework by documenting the
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clinical presentation and outcomes of pediatric patients
presenting with neck pain to a chiropractic office.
Methods
This study was granted ethics approval by the Institution’s
Research Ethics Board. We conducted a retrospective patient chart review. Patient charts were included if (i) the
patient was between 6-18 years, (ii) had a chief complaint
of neck pain, and (iii) received treatment (See Table 1).
The first episode of neck pain in the file was selected for
data abstraction. Neck pain was defined as pain originating from musculoskeletal tissues in the region from the
occiput to the first thoracic vertebrae. Minor injury was
described as mild to moderate limitation in physical activity of mechanical origin, i.e. sport participation, roughhousing, motor vehicle collisions, or falls. The definition
of Grade I and Grade II mechanical neck pain was adopted from the Neck Pain Task Force.20 It did not include
primary complaints of headaches, shoulder or arm pain;
however, subjects with secondary headaches to neck pain
were included. Clinical files were sequentially drawn in
alphabetical order and the first 50 patient charts meeting
our inclusion criteria were selected for review.
Two researchers abstracted records from a general
practice chiropractic clinic in the Greater Toronto Area,
Canada. The office had three practicing chiropractors. The
data were collected using a standardized intake form. The
intake form was adapted from a similar form previously
used for abstraction in a low back pain study,21 though
it was not validated for neck pain. The intake form was
revised by changing related low back pain references to
neck pain, including location and examination protocols.
Revisions were reviewed for content validity.22 The data
intake forms included patient demographics, information
regarding the history and examination, the diagnosis, the
treatment(s) used and the outcome of care (see Table 2).
Any discrepancy in the coding of information was
dealt with by consensus of the two researchers. If consensus could not be reached, then the senior author (SM)
made the final decision. Treatment was considered complete when a patient presented on two consecutive visits
with no reported complaint of neck pain or was deemed
recovered and discharged from care.
All patient information was coded to prevent any direct
identification, thus ensuring confidentiality of the patient
records. Information linking the patient ID number and
214

Table 1.
Inclusion and exclusion criteria.
Inclusion Criteria

Exclusion Criteria

Age between 6-18 years

File was incomplete for data
required

Primary complaint of neck pain

Child was under 6 years of age

Patient received treatment

Patient file records were
thorough enough to complete the
data collection survey

The complaint was not related to
the neck

Table 2.
Patient demographics.
% Frequency
(n)

Variable
Age: Mean (sd)
Gender

Age Distribution

13 years (± 3)

Males

50 (25)

6-9 years

10-12 years
13-15 years

Referral

16-18 years
Parents
Other

Other Chiropractor
Family Physician
Not reported

Mechanism of Injury Minor injury
Descriptor of Pain

Sharp/Stabbing
Dull/Achy

14 (7)

26 (13)
34 (17)
26 (13)
72 (36)
8 (4)
2 (1)
2 (1)

16 (8)

54 (27)
46 (23)
20 (10)

Without specific description 34 (17)

their file was recorded in a reference booklet and stored in
a locked cabinet in the practitioners’ office. Once all data
had been entered and checked for accuracy, the booklet
was destroyed.
All data were entered into an Excel spreadsheet, and
later exported into SPSS Version 15 for statistical analysis. Data were descriptively analysed.
J Can Chiropr Assoc 2016; 60(3)
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Table 3.
Complaint presentation.
Variable
Previous Treatment
Provided

% Frequency
(n)

Family Physician

18 (9)

Neurologist

2 (1)

Other

10 (5)

Not reported

70 (35)

Duration of Complaint Acute (<3 weeks)

72 (36)

Sub-acute (<3 months)

6 (3)

Chronic (<6 months)

4 (2)

Chronic (>6 months)

10 (5)

Not reported

8 (4)

Associated Symptoms

Headache

58 (29)

Imaging
(Plain film, other)

Plain Film Radiographs

12 (6)

Diagnosis

Grade I or II Neck Pain

98 (49)

Grade III Neck Pain

2 (1)

Upper cervical spine
(C0-C3)

40 (20)

Mid cervical spine
(C4-6)

56 (28)

Lower cervical spine
(C7-T1)

4 (2)

Suboccipitals

32 (16)

Trapezius

56 (28)

Levator Scapula

54 (27)

Sternocleidomastoid

10 (5)

Cervical Paraspinals

70 (35)

Region of Restriction

Affected Muscles
(hypertonicity)

Results
The age range of the patients was 6 to 18 years, with a
mean age of 13 years. There was an equal distribution of
males and females. The majority of patient referrals were
from parents, with few from other sources [chiropractor
(2%), medical doctor (2%), or other (8%)]. The source
of referral was not reported in 70% of subjects. Most paJ Can Chiropr Assoc 2016; 60(3)

tients presented with acute pain following a minor injury.
The character of the pain was commonly described as
localized sharp/stabbing in 46%, dull/achy in 20%, and
without specific description in 34% of cases. Associated
referred pain was reported in 30% of patients either to
the head (10%), upper back (10%), or one or both arms
(10%). Headaches were reported in 58% (See Table 3).
First incidence of neck pain was reported in 64% of
cases. Prior neck complaints were present in 28% of patients, while no data were available for 8%. Only 14%
of patients reported previously receiving SMT. Plain film
imaging was reported in 12% of charts. About 30% reported receiving prior treatment for their neck pain (e.g.
analgesics, muscle relaxants, and bed rest) with no reported relief.
Examination findings were positive for primarily Grade
I or Grade II mechanical neck pain (i.e. joint restrictions
with localized tenderness on palpation of the facet or apophyseal joints of the neck with no distal radiation) (See
Table 3). The most frequently reported level of painful
dysfunction was the mid-cervical spine (C4-C6) (56%).
Associated muscle tenderness on palpation was primarily
found in the cervical paraspinal muscles (70%) and trapezius (56%). Ranges of motion were visually assessed to
be mildly to moderately reduced in all directions. Neurological examination was unremarkable, except in one
case where unilateral diminished biceps reflex was found
and attributed to a previous upper limb surgery.
The most common treatment provided was manual
therapy (see Table 4). SMT provided was high-velocity,
low-amplitude thrust manipulation, delivered supine with
a rotary thrust directed at the painful segments. The most
common form of adjunctive therapy was soft tissue therapy (STT), followed by the use of passive modalities.
The average number of patient visits was 5 (sd=3) with
a range between 1 and 15 and a median of 3 visits. The
patient visits were distributed over a range of 2 to 80 days,
with the average being 19 days (±15 days, median 17).
In 96% of cases, patients were discharged after self-reporting feeling very much improved or deemed recovered
by the chiropractor. There was no recorded worsening of
symptoms nor adverse events.
Discussion
In our study, the typical patient was 13 years old and presented with acute neck pain with associated headaches
215
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Table 4.
Treatment techniques and reported response.
Treatment Techniques

% Frequency (n)

Spinal Manipulative Therapy

96 (48)

Soft Tissue Therapy (massage, trigger point
therapy, etc)

94 (47)

Education

26 (13)

Passive Modalities (interferential current or
transcutaneous electrical nerve stimulation)

48 (24)

Time to Resolution

72 (36)

Number of Visits
to Resolution
(% frequency, n=50)

<3 weeks
2 visits

14%

7 visits

0%

14%

9 visits

6%

3 visits

30%

5 visits

12%

4 visits
6 visits

10%

8 visits
10 visits

>10 visits

4%
0%

10%

due to minor injury. This age range is similar to that reported in other studies where spinal pain was common
amongst those between the ages of 11 and 15 years.5 The
frequency of reported headaches was interesting but consistent with findings of a cross-sectional study of Swedish
preadolescents.23 About 54% of these cases reported minor, unintentional childhood injuries.
Children typically sustain unintentional childhood injuries in their daily lives while developing, learning and
growing (e.g. riding a bicycle, running and playing, participating in sports).24 It is not uncommon for a child to
experience pain after a fall and then to not perceive such
an incident as an injury. Despite neck pain being attributed to an injury, this association may not necessarily be
causal as suggested in an observational study by Hellstenius et al.23, wherein no significant relationship was
found between occurrence of trauma and neck pain and/or
headaches. A similar conclusion was reported in another
study that identified only 3% (9 of 264) of adolescents
with neck pain had a previous injury to the neck.25
In our study, examination findings were generally considered to be uncomplicated and mechanical in nature.
The most frequent examination findings suggested localized, painful intersegmental joint movement restrictions
and muscle tenderness on palpation. Although ranges of
motion were visually assessed, we did not consider this a
216

concern given that visual assessment has been reported to
be reliable and valid when quantifying ranges of motion.20
The most commonly reported level of cervical joint pain
was the middle cervical region; unlike Hellstenius et al.23
who indicated the upper cervical region was more commonly reported. In consideration of the uncomplicated nature of the pain, imaging amongst our sample was uncommon (12%).23 Such a low rate suggests radiographs are not
as commonly requisitioned in children as in adults.23
We found that chiropractic treatment primarily included SMT and STT, along with patient education and
home exercises. The SMT performed was a supine rotary
cervical and was most commonly directed at the painful
joint restrictions. This appears to be consistent with other
paediatric practices.26 Follow-up with study chiropractors
suggested that modulated manipulative forces were used
during the treatment (personal communication). Such
modulation is in agreement with Best Practice Guidelines
that suggest forces and loads used during SMT be relative
to the patient’s size and modified to address the development of the immature skeleton.27,28 Similar conclusions
were noted in a survey where the majority of chiropractors reported modifying their therapeutic techniques for
children.25
We found relatively few treatments were provided for
an episode of care. The average frequency of visits was
five over the course of 19 days. Of these patients, 96%
reported a favourable outcome. A similar frequency was
reported by Marchand (2012), who found the length of
treatment varied by patient age and condition treated;
however, for those between 13 and 18 years, the average number of treatments was 4.6 for neck pain.28 For
context, Hurwitz et al.’s29 retrospective analysis of chiropractic treatments for neck pain and headaches for adults
reported the average number of visits for adults with neck
pain, per episode of care was 10 visits (median 6 days).
Another study suggests that adults improved in pain after
three weeks of treatments.30 Based on our work, children
with neck pain appear to respond favourably and quickly
to chiropractic care.
There were no adverse events recorded in the patient
charts. While minor adverse events such as transient increased soreness are commonly reported after manual
therapy31, serious adverse events are exceedingly rare.
One study reported nine adverse events published in the
literature over 100 years of publications32, of which six
J Can Chiropr Assoc 2016; 60(3)
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were related to delayed or mis-diagnosis, rather than to
the intervention. Studies exploring the safety profile of
chiropractic care (spinal manipulation, soft tissue therapy,
passive modalities, exercise, and education) have reported
minimal risk in the management of musculoskeletal complaints.13, 28,33-35
Our study supports findings in other studies that have
found the majority of pediatric patients are referred to
CAM providers by parents36 but few are referred by physicians37. This may be due to the strongest predictor of the
use of complementary health approaches by children is
use by their parents38 or it may be due to medical physicians being hesitant to refer to a chiropractor39. Such
hesitation may be related to limited exposure to the roles
and understanding of the requirements and indications
for chiropractic care.40,41 Results from exploratory studies
may provide preliminary evidence supporting the use of
chiropractic care in the management of common pediatric
MSK conditions to help support the role of interprofessional collaboration.
Limitations
There are a number of limitations of our study. The
study is a retrospective case series that has inherent design limitations42, including small sample size, subjective
coding, relying on documented findings, inability to collect missing/unreported data, and no randomization nor
blinding. However, the results can help inform inclusion,
frequency and duration of care, and outcome criteria for
future explanatory studies. Further, the assessment of patient self-rated improvement was subjective, including
the use of terms ‘better’ and ‘much improved’. The term
‘better’ implied recovery but was not pre-defined; however, we considered it a reasonable proxy given patient
discharge and evidence of clinical improvement. Asking
patients to self-rate their recovery is increasingly being
used as a valid and reliable measure of their progress.43
We are also aware that low quality studies tend to present
an overly optimistic view of effectiveness compared to
larger assessment and evaluation studies.44,45 Furthermore, given no control group, the results may have been
due to the placebo effect, therefore more rigorous studies
are needed. Finally, we did not track the total number of
files reviewed during abstraction, thus we’re unable to estimate the percentage of files searched in order to achieve
our total sample.
J Can Chiropr Assoc 2016; 60(3)

This study provides exploratory data suggesting mechanical neck pain in paediatric patients responds favourably and quickly to chiropractic care. It also provides a
developmental frame from which to progress the field of
pediatric MSK pain management research. Our data can
be used to design more robust controlled trials providing
more realistic measures of the effectiveness of SMT in the
management of neck pain in paediatric patients.
Conclusion
In our study, 50 paediatric patients between 6 and 18 years
(average 13 years) were found to have evidence of mechanical neck pain. Treatment was provided on average of
5 visits over an average of 19 days. These patients were
successfully managed primarily using SMT. There were
no worsening of symptoms nor adverse events recorded.
This exploratory study provides data to help inform
the role, indication and dose of manual therapy in the
management of paediatric mechanical neck pain. It highlights a treatment option with minimal risk and reported
successful pain management for a commonly experienced
MSK condition by many paediatric patients. The results
can be used in designing more robust explanatory studies.
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