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Editorial

(JCCA. 2020;64(1):6) 
 
k e y  w o r d s :  chiropractic, clinical 
 
m o t s  c l e s   :  chiropratique, clinique

It is my great honour and privilege to present the first 
Chiropractic Sciences issue of the JCCA. This issue in-
cludes practical case reports and important original re-

search papers. I hope the content presented in this issue 
helps to inform your clinical practice and potentially fu-
ture research endeavours.
	 The growth of research and scholarly activity in chiro-
practic in Canada has been fueled by dedicated research-
ers, Chiropractic Sciences Fellows, faculty members, 
residents, and students. I would like to thank Dr. Kent 
Stuber for his support of this initiative, and his support 
in creating this issue. I would also like to thank all of the 
contributing authors and peer reviewers who have helped 
make the JCCA Chiropractic Sciences issue possible.
	 As I write this editorial, the world has never felt more 
uncertain. In saying that, this issue brings me hope - I take 
comfort in knowledge, trust in the science and am grateful 
to the great professionals who are working so hard to ad-
vance health care for our patients and all Canadians.
	 I encourage you to get involved in research. Be inquisi-
tive and ask questions. If you have an interesting case, set 
of data or research ideas or questions that you would like 
to further investigate and need any help, please do not 
hesitate to contact me, one of the JCCA’s Editorial Board 
members, or a member of the College of Chiropractic Sci-
ences (Canada).

JCCA April 2020 Chiropractic Sciences Special Issue: Inaugural Edition
Brynne E. Stainsby, BA, DC, FCCS(C)1 
Assistant Editor

1 Canadian Memorial Chiropractic College

Corresponding author: Brynne E. Stainsby, 6100 Leslie Street, Toronto, ON M2H 3J1
E-mail: bstainsby@cmcc.ca
Tel: 416-482-2340
© JCCA 2020
The author has no disclaimers, competing interests, or sources of support or funding to report in the preparation of this manuscript.
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manual therapy: a case series to increase patient 
safety
Daphne To, BSc, DC1 
Anthony Tibbles, BSc, DC, FCCS(C)1 
Martha Funabashi, BSc, MSc, PhD1

1 Canadian Memorial Chiropractic College

Corresponding author: Daphne To, Canadian Memorial Chiropractic College, 6100 Leslie Street, Toronto, Ontario M2H 3J1, Canada
E-mail address: dto@cmcc.ca 
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Objective: To identify commonalities among cases of 
rib fractures after spinal manipulative therapy (SMT); 
discuss chiropractors’ case management perspectives; 
and propose strategies for prevention and/or 
management of future cases. 
  Methods: Semi-structured interviews were conducted 
with chiropractors who identified cases of rib fractures 
after SMT at a chiropractic institution’s teaching clinics. 
Patient characteristics, incident characteristics, and 
chiropractors’ perspectives were collected and analysed.  
  Results: Three chiropractors were interviewed, each 
identifying one case. Patient ages ranged from 57-
77; two were female; two had osteopenia; two cases 
involved thoracic SMT; and one involved lumbar SMT. 
Chiropractors agreed that verifying and updating 
potential contributing factors for rib fractures, 

Objectif : Établir les points communs entre des cas de 
fractures des côtes après des manipulations vertébrales 
(MV); examiner des points de vue de chiropraticiens sur 
la prise en charge de cas; proposer des stratégies de 
prévention et/ou de prise en charge des cas à venir.  
Méthodologie : On a fait des entrevues semi-structurées 
avec des chiropraticiens travaillant à la clinique d’un 
établissement d’enseignement de la chiropratique 
et ayant identifié des cas de fractures de côtes 
après des MV.  Les caractéristiques des patients, les 
caractéristiques des incidents et les points de vue des 
chiropraticiens ont été recueillis et analysés.   
  Résultats : Trois chiropraticiens ont été interrogés, 
chacun ayant identifié un cas.  Les patients étaient 
âgés de 57 à 77 ans; deux étaient de sexe féminin; deux 
souffraient d’ostéopénie; deux cas avaient été traités par 
manipulations thoraciques et un cas par manipulations 
lombaires.  Les chiropraticiens ont convenu qu’il était 
important de vérifier et de mettre à jour les facteurs 
contributoires potentiels de fractures des côtes, 
d’informer le patient, en toute transparence, avant 
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transparent communication prior to SMT and/or after 
the adverse event (AE) occurrence, and enhancing 
student education on AE management were important. 
  Conclusion: Important lessons can be learned from 
AEs, despite their infrequent occurrences. A more open 
and constructive patient safety environment is needed 
within the chiropractic profession. 
 
 
(JCCA. 2020;64(1):7-15) 
 
k e y  w o r d s :  adverse events, chiropractic, patient 
safety, quality improvement, spinal manipulative therapy

d’effectuer des MV et après la survenue d’un événement 
(ÉI) et d’améliorer la formation des étudiants sur la 
prise en charge des ÉI.  
  Conclusion : Les ÉI, bien qu’ils soient rares, peuvent 
nous permettent de tirer d’importantes leçons.  Une 
attitude plus ouverte et plus constructive envers la 
sécurité du patient s’impose chez les chiropraticiens.  
 
(JCCA. 2020;64(1):7-15) 
 
m o t s  c l é s   :  événements indésirables, chiropratique, 
sécurité du patient, amélioration de la qualité, 
manipulation vertébrale

Introduction
Patient safety continues to be a leading global health care 
challenge.1,2 The World Health Organization (WHO) de-
fines patient safety as the absence of preventable harm to 
a patient during the process of health care3 and prioritises 
the safety of every patient in order to provide high quality 
health services2.
	 The Institute of Medicine’s report “To Err is Human: 
Building a Safer Health System”4 and the Government 
of Canada’s “Building a Safer System: A National Inte-
grated Strategy for Improving Patient Safety in Canadian 
Health Care”5 have emphasised the importance of creat-
ing an open and constructive patient safety environment 
in order to develop strategies to reduce preventable ad-
verse events (AEs). It promotes shifting from a blaming 
culture to a safety culture that learns from AEs, in order 
to maximise the potential to avoid future AEs.6 While 
strategies for prevention and improving the quality and 
safety of health care delivery have been shown to im-
prove patient safety in hospital settings7 and in family 
physician practices8,9, little has been reported within the 
chiropractic profession.
	 Manual therapy, which includes spinal manipulative 
therapy (SMT), is used by various health care provid-
ers, including chiropractors. Spinal manipulative therapy 
is commonly used to treat several musculoskeletal con-
ditions and has been recommended by clinical practice 
guidelines for the management of spinal pain.10-14 It is es-
timated that up to 50% of patients who receive manual 

therapy experience some form of AE.15-17 Although most 
AEs experienced after manual therapy are mild and tran-
sient16, some AEs may have a greater impact on a patient’s 
well-being, function, and quality of life18.
	 Rib fractures are often identified as a risk to SMT treat-
ment on clinical consent forms19; however, to our know-
ledge, there are limited reports of rib fractures following 
SMT within the scientific literature.  Although most rib 
fractures are generally benign, heal on their own, and can 
be managed with conservative therapy, there is the po-
tential risk of serious complications, such as hemothorax 
or pneumothorax, that can have a substantial impact on 
patients’ morbidity and mortality.20 Since SMT has been 
clinically perceived as a risk for rib fractures, it is import-
ant to  explore the occurrences of rib fractures after SMT 
in more detail. By better understanding the characteristics 
of the rib fractures after SMT, prevention and mitigation 
strategies can potentially be developed to increase the 
safety of this popular intervention.
	 Therefore, the objectives of this study were to: (1) 
identify commonalities among cases of rib fractures af-
ter SMT; (2) discuss chiropractors’ perspectives in case 
management; and (3) propose strategies for prevention 
and/or mitigation of future cases. Specifically, our case 
series will provide an overview of cases of rib fractures 
after SMT and propose prevention and mitigation strat-
egies. This can contribute to the development of strategies 
to reduce the occurrences of rib fractures after SMT, con-
tributing to enhancing SMT safety.
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Methods
This study was a case series involving supervising chiro-
practors at the teaching clinics of a chiropractic institu-
tion, exploring their experiences and perspectives gained 
from cases of rib fractures observed after SMT.

Participants
All chiropractors involved in a supervisory role at the 
Canadian Memorial Chiropractic College (CMCC) teach-
ing clinics were invited to identify eligible cases and to 
participate in this study. Supervising chiropractors at clin-
ics located within the institution as well as those located 
at externally hosted institutions were invited to partici-
pate. Cases were eligible for this study if the following 
inclusion criteria were met: the supervising chiropractor 
volunteered to participate in the study; SMT was pro-
vided at the teaching clinic at the time of the rib fracture 
diagnosis; diagnostic imaging (based on a radiologist’s 
report) was used to confirm the diagnosis of a rib fracture; 
and cases occurred within the last seven years. All partici-
pating chiropractors signed a written informed consent. 
All patients of CMCC’s teaching clinics provided written 
informed consent for the use of their information for re-
search purposes. This study was approved by the research 
ethics board at CMCC (1905B01).

Data collection
Participating chiropractors who volunteered to participate 
in the study were asked to review the electronic medical 
record (EMR) (IndiviCare, Indivica Inc., Toronto, Can-
ada) of the patient they identified as having experienced a 
diagnosed rib fracture following SMT. A pre-defined stan-
dardised data collection form was used to collect data on 
patient characteristics and incident characteristics. Vari-
ables included in the data collection form were consistent 
with variables used in a previous study investigating AEs 
following SMT (SafetyNET)21 and variables used in frac-
ture risk prediction tools22. Specifically, variables related 
to patient characteristics included: patient demographics 
(including age, sex, weight, body mass index, bone min-
eral density, physical activity level, co-morbidities, use 
of medications and supplements, and potential red flags 
for fractures), and the diagnosis for which the patient was 
receiving chiropractic treatment for. Variables on incident 
characteristics included: 1) plan of management (includ-
ing type and location of SMT, frequency and duration of 

care, other treatment modalities); 2) details of the rib frac-
ture (including imaging modality and results, level and 
location of fracture, time to onset of symptoms, time to 
diagnosis on imaging, and patient description of event); 
and 3) rib fracture resolution (including healing time, 
complications, and return to treatment).
	 After case review and completion of the standardised 
data collection form, semi-structured interviews were 
then conducted with the participating chiropractors. The 
principal investigator followed a list of pre-determined 
open-ended questions which included questions on the 
chiropractors’ perceptions of potential contributing fac-
tors, their suggestions for prevention of future cases, 
recommendation/advice to their colleagues, and how the 
event may have changed their practice. Data on patient 
and incident characteristics that were previously identified 
through the data collection form were used to enhance the 
interview and allow for further details and discussion. The 
semi-structured interviews were conducted in person by 
the principal investigator in a quiet room at the chiroprac-
tors’ offices and lasted approximately 30 to 60 minutes. 
Details of the interviews were recorded with written notes.

Data analysis
Information from the standardised data collection forms 
and semi-structured interviews were transferred to a 
spreadsheet on Microsoft Excel (Microsoft, Redmond, 
USA). Commonalities between the three cases were iden-
tified through visual inspection and interpretation of the 
data in the spreadsheet by the principal investigator. The 
data were reviewed by a second investigator and any dis-
agreements were resolved through discussion.  This case 
series followed the CARE Guidelines for clinical case re-
porting where possible.23

Results 
A total of four chiropractors, with an average of 23.5 
years of practice, identified rib fracture cases and volun-
teered to participate in this study: three of them identified 
one patient case meeting the inclusion criteria and one 
chiropractor identified two cases. Due to differences in 
institutional policies for research use of clinical data at 
an externally hosted institution, two cases were excluded.   
Patient characteristics of the three cases are described in 
Table 1. Incident characteristics of the three cases are de-
scribed in Table 2. 



10	 J Can Chiropr Assoc 2020; 64(1)

Lessons learned from cases of rib fractures after manual therapy: a case series to increase patient safety

Case 1:
Case one is of a 77-year-old female with a sedentary life-
style. Bone mineral density (BMD) T-scores in the lum-
bar spine and femoral neck were indicative of low BMD 
(osteopenia).24,25 She did not smoke or consume alcohol. 
She was on medications for the management of hyperten-
sion, hyperlipidemia, and hypothyroidism. She had a his-
tory of a motor vehicle collision with multiple fractures. 
She was being treated with chiropractic care, including 
SMT, for non-specific spinal pain in the cervical, thoracic, 
and lumbar spines for several years with no previous re-
ports of AEs.
	 Her treatment plan included multimodal therapy in-
cluding SMT, spinal mobilisations, and soft tissue ther-
apy to the cervical, thoracic, and lumbar spines. She re-
ceived SMT targeted at T3-T6 in the supine position with 
a bilateral posterior contact.26 She reported hearing a loud 

“pop” and felt immediate pain on her left side. She did 
not return to chiropractic treatment for the following three 
weeks due to scheduling conflicts; however, she reported 
constant pain at the left lateral chest wall over that three-
week period, as well as pain with breathing and sleeping 
on her left side.
	 When she returned to the chiropractic clinic after three 
weeks, a physical examination was conducted, including 
rib springing and sternal compression, which reproduced 
mild pain. Vibration testing over the ribs was inconclu-
sive. The patient was referred for an x-ray, which dem-
onstrated a recent rib fracture at the left 5th and 6th ribs 
in the axillary region. Treatment was modified to exclude 
SMT to the thoracic and lumbar spines. No complications 
from the rib fractures were reported. The patient reported 
symptom resolution in seven weeks and continued to re-

Table 1. 
Patient characteristics.  BMI (body mass index); BMD (bone mineral density); 

N/A (not applicable, due to unavailable data)

Age (years) Sex BMI (kg/m2) Activity level Smoking Alcohol

BMD (T-score)
Lumbar 

spine
Femoral 

neck
Case 1 77 Female N/A Low No No -2.1 -2.3
Case 2 60 Female 21.2 Low Yes No -1.5 -2.4
Case 3 57 Male 25.1 Moderate No No N/A N/A

Table 2. 
Incident characteristics. SMT (spinal manipulative therapy); N/A (not applicable, due to unavailable data) 

SMT
Symptom 

onset
Fracture 
location Complications

Time to 
symptom 
resolutionType Side Level

Case 1 Supine; 
posterior contact Bilateral T3-T6 Immediate Ribs 5 and 6; left side, 

axillary region None   7 weeks

Case 2 Prone; hypothenar 
transverse contact Left C7-T1 Immediate Ribs 4 and 5; left side, 

anterolateral region None 12 weeks

Case 3 Side posture; 
lumbar roll Left L3-L5 Immediate Rib 9; left side, 

anterior region None N/A
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ceive chiropractic care. She perceived the experience of 
the rib fracture as mild.

Case 2
The second case is of a 60-year-old female with a seden-
tary lifestyle. Bone mineral density T-scores in the lum-
bar spine and femoral neck were indicative of low BMD 
(osteopenia).24,25 She was a daily smoker and did not con-
sume alcohol. She was on medications for the manage-
ment of hypertension, depression, pain, and osteopenia 
(including anti-resorptive therapy, calcium, and vitamin 
D). She had a history of previous falls with fractures. She 
was being treated with chiropractic care for non-specific 
spinal pain in the cervical, thoracic, and lumbar spines for 
several years with no previous reports of AEs.
	 Her treatment plan included multimodal therapy in-
cluding mobilisations and soft tissue therapy to the cer-
vical, thoracic, and lumbar spines. On the day of the rib 
fracture incident, she was not treated by her usual chiro-
practic intern and an unintentional error was made where 
she received SMT targeted at C7-T1 in a prone position 
using a left unilateral hypothenar transverse contact.26 
She reported immediate pain on her left side over the ribs 
around the axillary region.
	 A physical examination was conducted immediately 
after she reported the described pain. Percussion, vibra-
tion, and palpation over the left 6th, 7th, and 8th ribs re-
produced the chief complaint. Rib springing and thoracic 
spine ranges of motion produced vague pain over the 
lower left ribs. She was referred for an x-ray of the ribs, 
which was taken one week later. The x-ray demonstrated 
a healing rib fracture at the left 4th and 5th ribs in the 
anterolateral aspect of the ribs. She reported pain with 
coughing, sleeping on her left side, and moving from a 
supine or side-lying position to an upright position.
	 Treatment was modified to include soft tissue ther-
apy to the intercostal muscles and low-level laser ther-
apy over the affected ribs. As SMT was not part of the 
patient’s original treatment plan, the supervising chiro-
practor reinforced the importance of easily accessing this 
information in the patient’s file to potentially prevent fu-
ture unintentional errors. No complications from the rib 
fractures were reported. The patient reported symptom 
resolution in 12 weeks and continued to receive chiro-
practic care. She perceived the experience of the rib frac-
ture as mild.

Case 3:
The third case is of a 57-year-old male who was regularly 
engaged in moderate level physical activity. Bone-min-
eral density scores were not available. He did not smoke 
or consume alcohol. He was not taking any medications 
for the management of any health conditions. He had a 
history of a traumatic fall with multiple fractures. He was 
being treated with chiropractic care for non-specific low 
back pain; he had received five treatments according to 
the current treatment plan with no previous reports of 
AEs.
	 His treatment plan included multimodal therapy in-
cluding SMT and soft tissue therapy to the lumbar spine. 
He received SMT targeted at L3-L5 on the left in the side 
posture position.26 He reported feeling immediate sharp 
pain over his left ribs and pain with breathing.
	 The patient was immediately referred for x-ray, which 
demonstrated a non-displaced anterior rib fracture of the 
left 9th rib. He was advised to apply ice by the chiroprac-
tor. He was contacted over the phone nine days later and 
reported improvement in pain. No complications from 
the rib fracture were reported. The patient was lost to 
follow-up; therefore, data on symptom resolution and pa-
tient perception of the rib fracture could not be recorded.

Chiropractors’ perspectives on lessons learned 
Three main themes emerged from the semi-structured 
interviews with the chiropractors who participated in the 
study: 1) verifying and updating potential contributing 
factors associated with rib fractures; 2) transparent com-
munication prior to SMT and/or after the occurrence of an 
AE; and 3) the opportunity for enhancing student educa-
tion on AE management.

Verifying and updating potential contributing factors 
associated with rib fractures
In patients with identified risk factors for osteopenia or 
osteoporosis who may be at an increased risk of frac-
ture (e.g. sex, age, sedentary lifestyle, smoking, alcohol 
intake, prolonged use of glucocorticoid medication), the 
chiropractors in this study thought that it was not only im-
portant to identify those risk factors at the initial assess-
ment, but also to continuously verify and update them in 
order to continually choose treatment options to mitigate 
risk to the patient. Additionally, some chiropractors in this 
study emphasised that osteopenia and osteoporosis are 
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relative, not absolute, contraindications to SMT.27 Lastly, 
the chiropractors in this study suggested that modifica-
tions to SMT, such as using non-thrust interventions, may 
be appropriate in patients who may be at risk for or who 
have been diagnosed with osteopenia or osteoporosis.

Transparent patient communication
Open and transparent communication with the patient, 
both prior to providing SMT and/or after the occurrence 
of an AE, was also identified as an important strategy by 
the participating chiropractors. Prior to SMT, the chiro-
practors in this study emphasised the importance of in-
formed consent as a process where the treatment’s bene-
fits, risks, and alternatives should be discussed with the 
patient so that the patient can have an active and informed 
involvement in the decision-making process. After the 
occurrence of an AE, participating chiropractors believed 
that it was important to understand the patient’s percep-
tion of the event, as the patient’s perception may not be 
the same as the chiropractor’s perception.

Opportunity to enhance student education on AE 
management
As all of the participating chiropractors in this study are 
involved in a supervisory role at a teaching clinic, they 
perceived these experiences as an opportunity to enhance 
students’ education on patient safety and AEs. Some of 
the chiropractors in this study believed that it is important 
to introduce the concept of patient safety and AEs early 
in the chiropractic curriculum in order to expose students 
to an environment where they feel comfortable and sup-
ported to talk about safety concerns and AEs, thus promo-
ting an open and trusting patient safety culture focused on 
learning from AEs instead of blaming.

Discussion
This case series provided an overview of three cases of 
rib fractures after SMT. In two of the cases, the patients 
were over 60 years of age, female, had BMD T-scores 
in the osteopenic range, and were sedentary. In one case, 
the patient was under the age of 60, male, had unknown 
BMD T-scores, and was moderately active. In all three 
cases, the patients were treated with SMT, however the 
type and location of SMT were different in all cases. In all 
three cases, the patient felt immediate pain and continued 
to report aggravation of symptoms with sleeping on the 

affected side and with breathing. There were no known 
complications in any of the cases.
	 The limited availability of scientific evidence regard-
ing rib fractures following SMT precludes the compari-
son of our findings to those previously reported in the lit-
erature. Two of the cases in this study, however, described 
characteristics that are similar to the risk factors included 
in fracture risk prediction tools commonly used to evalu-
ate fracture risk of patients.28 These factors include age, 
previous fracture, smoking, and low BMD.

Verifying and updating potential contributing factors 
associated with rib fractures
In 2000, osteoporosis resulted in more than 9.0 million 
fractures annually worldwide, contributing to the grow-
ing global health burden associated with low BMD.29,30 
Fracture risk assessment tools for low BMD patients 
have been developed to include risk factors such as sex, 
age, history of fracture, prolonged glucocorticoid use, 
rheumatoid arthritis, cigarette smoking, and alcohol in-
take.22 As patients presenting to chiropractors may return 
over time for the management of their condition, it is 
important to always have the most updated information 
about a patient’s overall health, including information on 
the patient’s most recent BMD examination results. For 
patients with diagnosed osteopenia or osteoporosis, some 
chiropractors in this study emphasised the importance of 
making this diagnosis clearly visible and accessible in the 
patient’s file. In doing so, any provider providing care to 
the patient can easily identify the presence of osteopenia 
or osteoporosis, which may affect the patient’s treatment 
plan.
	 According to the WHO, osteopenia and osteoporosis 
are relative contraindications to SMT.27 The WHO defines 
a relative contraindication as “one where the treatment 
may place the patient at undue risk unless the presence 
of the relative contraindication is understood and treat-
ment is modified so that the patient is not at undue risk”.27 
The chiropractors in this study felt that students training 
in SMT should understand what a relative contraindica-
tion means for the management of their patient. Students 
should be able to effectively communicate and discuss 
relative risks to their patients during the informed consent 
process by presenting the treatment’s potential benefits, 
risks, and alternatives, allowing them to actively engage 
in a process of informed and shared decision making.
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	 Although previous studies described that during 
SMT31,32, forces are applied and transmitted through the 
patient, no studies have quantified forces applied to the 
thoracic or lumbar spines in a clinical setting. Addition-
ally, there are no studies quantifying the SMT force-time 
characteristics required to fracture ribs of varying bone 
mineral densities. Regardless of the applied SMT force-
time characteristics, however, evidence suggests that both 
thrust (SMT) and non-thrust (spinal mobilisation) inter-
ventions may lead to reductions in pain and improvements 
in function outcomes in individuals with chronic neck 
and low back pain.33,34 As such, treatment modifications 
including non-thrust interventions instead of thrust inter-
ventions was suggested by participating chiropractors for 
patients with identified osteopenia or osteoporosis, or in 
those who may be at risk, in order to reduce the occur-
rences of rib fractures.

Transparent patient communication
Chiropractors in this study also emphasised the import-
ance of the informed consent process prior to SMT. Spe-
cifically, it has been described that informed consent 
should be an ongoing process, and that it is perceived by 
patients as such.35 Similar to what was suggested in the 
previous theme (Verifying and updating potential contrib-
uting factors associated with rib fractures), patients who 
present with potential contributing factors associated with 
any AE should receive all relevant information in order to 
make an informed decision by weighing the risks of the 
treatment to its potential benefits. Nevertheless, partici-
pating chiropractors thought that all patients, even those 
without apparent contributing factors, should be appropri-
ately informed about treatment risks. Additionally, as part 
of the informed consent process, alternative treatment op-
tions should also be explained to the patient. Treatment 
options could include not only alternative manual ther-
apy techniques (e.g. spinal mobilisation instead of SMT), 
but also referrals for collaborative, interdisciplinary ap-
proaches to management based on the needs of the patient 
(e.g. co-management with physicians or pharmacists for 
management with medication; with other rehabilitative 
professionals for fall prevention; and/or with nutrition-
ists for management of diet). Lastly, based on the case 
in which a rib fracture occurred after lumbar SMT, the 
chiropractor emphasised the importance of including rib 
fracture as a potential risk in the informed consent process 

when providing manual therapy to both the thoracic and 
lumbar spines.
	 Patient perception of the event after the occurrence 
of an AE was highlighted as an important consideration. 
While some patients may perceive the event as very ser-
ious, others may perceive it as mild. In this study, patients 
involved in two of the three cases were very understand-
ing of the situation, were not upset or angry, perceived the 
rib fracture as a mild AE, and subsequently returned to 
chiropractic care. In the third case, data on the patient per-
ception was not available. After an AE, the chiropractors 
in the study stressed the importance of communicating 
with the patient about the events that occurred, what the 
patient should expect to feel, and potential complications, 
as this communication demonstrates accountability and 
professionalism. 

Opportunity to enhance student education on AE 
management
In order to create a culture of learning from AEs when 
they occur (as opposed to a blaming/shaming culture), 
curricular changes may be needed. Specifically in the 
chiropractic curriculum, general concepts around patient 
safety and AEs (e.g. epidemiology, use of safety check-
lists) could potentially be implemented early in the cur-
riculum. This could then be followed by practising cases 
and using simulation training, which would allow for stu-
dents to identify potential contributing factors associat-
ed with particular AEs, practise different manual therapy 
techniques in addition to SMT, and practise the informed 
consent process in order to facilitate shared decision mak-
ing. Indeed, structured educational programs including 
didactic and practice-based learning have been used in 
medical residency programs to educate medical residents 
on patient safety and quality of care.36 Furthermore, simu-
lation training for acute care nurses has been demonstrat-
ed to achieve improved patient safety outcomes.37 By en-
hancing education on AEs and patient safety, chiropractic 
institutions have the potential to teach the next generation 
of chiropractors to be comfortable with talking about pa-
tient safety, which would significantly advance patient 
safety within the chiropractic profession.

Limitations
Not all cases of rib fractures that occurred after SMT may 
have been included in this study, as participating chiro-
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practors had to actively volunteer for this study. In addi-
tion, details surrounding the patient and incident charac-
teristics were based on previously documented clinical 
notes and memory recall. Therefore, there is the potential 
for unclear documentation, missing data, and memory 
decay, with no method for verifying the information. It 
is important to note that this study was not designed to 
establish risk factors associated with rib fractures or AEs, 
nor was it designed to establish causality of observed 
AEs. Lastly, no standardised qualitative technique was 
used for inquiry or to analyse the data and the perspec-
tives of interns and patients were not collected. Future 
studies should use a systematic qualitative technique to 
identify themes or develop a taxonomy on lessons learned 
and risk mitigation strategies.

Future research
Future studies are needed to establish the SMT force-time 
characteristics necessary to cause a rib fracture in patients 
with varying characteristics, including varying BMD lev-
els. A standardised method for systematically collecting 
AE data is also needed so that potential risk factors can be 
identified, significantly contributing to advancing patient 
safety related to SMT. Patients’ and providers’ expecta-
tions and perceptions towards AEs should also be further 
explored to expand on risk prevention and mitigation 
strategies.

Conclusion
This case series reviewed chiropractors’ perspectives on 
cases of rib fractures after SMT, including their thoughts 
on potential contributing factors based on patient and 
incident characteristics, as well as their suggestions on 
enhancing patient safety and developing prevention and 
mitigation strategies. The chiropractors in this study 
stressed the importance of verifying and updating poten-
tial contributing factors that may be associated with rib 
fractures over the course of treatments, as well as open 
and honest communication with the patient as suggested 
prevention and mitigation strategies. They also viewed 
their experience in managing AEs as an opportunity to 
enhance student education in order to improve the overall 
patient safety culture. Our study indicates that important 
lessons can be learned from AEs, despite their infrequent 
occurrences. As patient safety is a global healthcare chal-
lenge, chiropractors need to be leaders in creating an open 

and constructive patient safety environment within their 
profession.
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Aim: To explore the lived experiences of persons with 
low back pain (LBP) and disability within the context of 
the International Classification of Function, Disability 
and Health (ICF) framework.  
  Methods: Qualitative study using focus group 
methodology. We stratified LBP patients into two low 
(n=9) and one high disability (n=3) groups. Transcript-
based thematic analysis was conducted through an 
interpretivist lens.  
  Results: Four themes emerged: Invisibility, 
Ambivalence, Social isolation, and Stigmatization 

Objectif : Étudier les expériences vécues par les 
personnes souffrant de lombalgies et de handicaps 
dans le cadre de la Classification internationale du 
fonctionnement, du handicap et de la santé (CIF). 
  Méthodologie : Étude qualitative utilisant des 
groupes de discussion comme méthodologie.  Des 
patients souffrant de lombalgies ont été répartis en deux 
groupes : l’un Déficit léger (n = 9) et l’autre Déficit 
grave (n = 3).  Une analyse thématique fondée sur des 
notes a été effectuée selon un point de vue interprétatif. 
  Résultats : Quatre thèmes ont été dégagés : 
invisibilité, ambivalence, isolement social, stigmatisation 
et marginalisation.  Les participants ont expliqué 
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and marginalization. Participants described how 
environmental factors affected how they experienced 
disability and how their awareness of people’s attitudes 
affected personal factors and participation in social 
activities. High disability participants experienced 
challenges with self-care, employment, and activities. 
The invisibility of LBP and status loss contributed to 
depressive symptoms.  
  Conclusion: LBP patients experience physical, 
social, economic and emotional disability. Our findings 
highlight the interaction between domains of the ICF 
framework and the importance of considering these 
perspectives when managing LBP patients with varying 
levels of disability. 
 
 
 
(JCCA. 2020;64(1):16-31) 
 
k e y  w o r d s :  low back pain, disability, 
biopsychosocial model, ICF framework, qualitative 
research

de quelle façon les facteurs environnementaux se 
répercutaient sur leur façon de vivre avec le handicap 
et comment leur conscience des attitudes des gens 
se répercutaient sur les facteurs personnels et la 
participation aux activités sociales.  Les participants 
souffrant d’un grave handicap éprouvaient des difficultés 
en ce qui a trait aux soins personnels, à l’emploi et aux 
activités.  L’invisibilité de la lombalgie et la perte du 
statut contribuaient aux symptômes dépressifs. 
  Conclusion : Les patients souffrant de lombalgies 
ont un handicap physique, social, économique et 
émotionnel.  Les résultats de notre étude mettent en 
évidence l’interaction entre les domaines du cadre 
de la CIF et soulignent l’importance de prendre en 
compte ces perspectives dans la prise en charge des 
patients souffrant de lombalgies causant divers degrés 
d’incapacité.  
 
(JCCA. 2020;64(1):16-31) 
 
m o t s  c l é s  : lombalgies, handicap, modèle 
biopsychosocial, cadre de la CIF, recherche qualitative

Introduction
Lower back pain (LBP) is a leading cause of disability 
worldwide.1,2 It is one of the most prevalent chronic dis-
orders and imposes a substantial economic burden global-
ly.3 Approximately 80% of adults will experience LBP at 
some point in their lives.1 LBP manifests itself as stiffness, 
tension or achiness confined between the costal margin 
and the inferior gluteal folds; with or without sciatica.4 
The pathophysiological causes of LBP are often uniden-
tifiable.5 This creates challenges to its effective treatment 
and management, especially because patients experience 
LBP in different ways.6 Others suggest that this unidenti-
fiable pathology along with unclear diagnoses and often 
the lack of visible proof can cause LBP sufferers to be 
labeled as hypochondriacal, malingerers and even men-
tally ill.7-9 This may lead to disbelief or a dismissal of the 
seriousness and authenticity of disability associated with 
LBP.10,11

	 In addition to the physical effects experienced by LBP 
patients, there are personal, societal and psychological 
ramifications associated with the condition.12,5 In some 

cases, asocial behaviour and negative self-image are addi-
tional consequences of living with LBP.13 Furthermore, 
increased work absenteeism, lower productivity, status 
loss, and depressive symptoms often accompany chron-
ic LBP.1,14 However, limited qualitative data is available 
which describes LBP patients’ daily experiences with LBP 
associated disability from a biopsychosocial perspec-
tive.12,15,16 Thus, it is important to understand the everyday 
lived experiences of people with LBP and explore how 
psychosocial factors impact pain and disability, in order 
to effectively address them in their care plan.

The ICF Framework
In consideration of the biopsychosocial attributes of LBP, 
we framed our qualitative study using the International 
Classification of Functioning, Disability and Health (ICF) 
framework as a point of reference for our data collec-
tion.17 The ICF is helpful to conceptualize the positive 
and negative aspects of functioning from a biological, 
individual, and social perspective.17 The framework em-
phasizes the role of the environment by stressing the im-
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portance of understanding the context in which the person 
lives and its interactions with health conditions and per-
sonal factors. The ICF includes five interacting domains: 
i) body functions: physiological functions of body sys-
tems (including psychological functions); ii) body struc-
tures: organs and limbs; iii) activity: execution of a task 
or action (including cognitive functions); iv) participa-
tion: involvement in a life situation; and v) environmental 
factors: physical, psychological, social, and attitudinal 
environment in which people live (barriers to or facili-
tators of functioning) (Figure 1). The ICF framework is 
the international reference for the conceptualization and 
evaluation of disability.17 It is in line with the UN Con-
vention on the Rights of Persons with Disabilities and 
provides a common and universal language to understand 
disability and human functioning across communities.18,19 
The ICF framework provides a structured guide for the 
conceptualization, collection and organization of data ne-

cessary to arrive at a comprehensive understanding of an 
individual’s lived experience, within the context of their 
health condition. Because disability denotes “the nega-
tive aspects of the interaction between an individual (with 
a health condition) and that individual’s contextual fac-
tors”17 a clinician engaged in patient care must seek to 
understand the individual’s environmental and personal 
factors, if appropriate care is to be delivered.
	 We used the ICF framework to guide our analysis and 
address our objective of exploring the lived experiences 
of persons with low back pain and disability. Our study 
is part of an international, collaborative project between 
the Ontario Tech University and the ICF Research Branch 
(a cooperation partner within the WHO Collaborating 
Centre for the Family of International Classifications in 
Germany at the German Institute for Medical Documen-
tation and Information (DIMDI)). The aim of this inter-
national collaborative project is to identify the aspects of 

Pain, Sleep, Psychological/Emotional 
responses

Physical tasks, social relationships, 
driving, employment

Health condition 

(disorder or disease)

	 Body Functions	 Activity	 Participation 
	 & Structure

	 Environmental	 Personal 
	 Factors	 Factors

Contextual factors

Public resources, weather, 
healthcare, attitude of others

Ageing, Gender, Financial Constraints, 
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functioning that are most important to participants and 
subsequently develop an ICF assessment schedule, a stan-
dardized measurement instrument, specifically designed 
for manual medicine for the reporting of functioning. Our 
study investigates aspects of functioning among patients 
with LBP in Ontario, Canada.

Materials and Methods

Study design
We used a qualitative design to explore the everyday 
experiences of persons with LBP. We used Interpretive 
Phenomenological Analysis (IPA), situated within the in-
terpretivist paradigm, to understand participants’ experi-
ences. IPA reveals complex and dynamic relationships 
and places value on the subjectivity of participants’ ex-
periences.13

	 We used focus groups to elicit these everyday experi-
ences. Focus groups offer a forum that enables partici-
pants in similar circumstances to share their experiences, 
and often facilitate disclosure of additional and more nu-
anced responses regarding their own experiences. Focus 
groups provide richness in the data that reflects the syn-
ergy between participants and explores their perceptions 
of an issue.20 Ethics approval was obtained through the 
Research Ethics Boards of Ontario Tech University (REB 
# 14050) and CMCC (REB # 1629014).

Participants and recruitment
Participants were recruited from three Canadian Memor-
ial Chiropractic College (CMCC) teaching clinics in the 
Greater Toronto Area (GTA) in Ontario, Canada. Partici-
pants were eligible to participate if they met the following 
criteria: 1) 20-65 years of age; 2) reported LBP; 3) were 
receiving chiropractic care for their LBP; and 4) spoke 
English.
	 Participants were recruited through advertisements 
placed in clinic reception rooms and by clinicians in-
forming their patients about the study. CMCC staff clin-
icians introduced the study to patients and identified in-
terested patients. The first author contacted interested pa-
tients and provided them with study information and the 
informed consent package. Focus groups were scheduled 
at the convenience of participants. Each focus group was 
conducted in a private room within the clinic, and situated 
in a convenient location for participants.

Focus group allocation
We used the World Health Organization Disability As-
sessment Schedule (WHODAS) to stratify participants 
into low disability focus groups (LDFG) and high disabil-
ity focus groups (HDFG). The WHODAS is a 12-item, 
self-administered questionnaire designed to assess dif-
ficulty experienced doing regular, everyday tasks.21 The 
WHODAS is directly derived from the ICF and evaluates 
six domains of disability the “activity and participation” 
dimension of the ICF: cognition; mobility; self-care (hy-
giene, dressing, eating & staying alone); getting along 
(interacting with other people); life activities (domestic 
responsibilities, leisure, work & school); and participa-
tion (joining in community activities). The WHODAS is 
considered to be a valid and reliable measure of disability 
and thus was appropriate for stratifying our sample.22,23 
The WHODAS is useful to measure disability in chronic 
low back pain patients and significantly positively cor-
related with the Roland Morris Disability Questionnaire, 
the Patient Health Questionnaire-9 item, the Screener and 
Opioid Assessment for Patients with Pain-Revised, the 
Current Opioid Misuse Measure (COMM) and the Opioid 
Risk Tool (ORT).24 We used a pre-determined cut point 
of 36 out of a possible 60 points to allocate participants 
into LDFG and HDFG. A score above 36 is suggestive of 
a person having higher levels of disability severity. Pre-
vious studies used similar methods of stratification using 
this questionnaire.25-27

	 We anticipated recruiting 32 participants, with eight 
people in each of 4 groups, with an equal distribution of 
male and female participants. However, we presumed dif-
ficulty in recruiting equal distributions due to clinic popu-
lation and would accept a 5:3 ratio of participants in each 
focus group.

Data collection
We used a script to guide questioning of participants. The 
focus group interview script was designed to elicit re-
sponses related to the ICF framework. Further probative 
questions explored answers to the questions in the event 
that what was said was not understood or required further 
clarification (Appendix 1). The script was reviewed in ad-
vance by the research team and pretested in a sample focus 
group to ensure clarity and comprehension. Each focus 
group was led by a trained facilitator (SE) and assisted by 
a co-investigator (EA). Focus groups were scheduled at 



20	 J Can Chiropr Assoc 2020; 64(1)

“I stay in bed, sometimes all day.” A qualitative study exploring lived experiences of persons with disabling low back pain

different times to accommodate participants availability. 
The focus groups lasted approximately 90 minutes each.
	 Each session was audio-recorded and subsequently 
transcribed verbatim with participants’ consent. The re-
cordings were transcribed by an experienced transcrip-
tionist. Each transcript was checked for accuracy by cross 
referencing the audio file with the transcribed document. 
Errors in content and sentence structure were corrected 
and extraneous sounds/comments noted. Finally, confi-
dentiality of statements made by each focus group partici-
pant in transcripts was assured by providing pseudonyms. 
Transcripts were not returned to participants for review.

Analysis
We used the NVivo11 Software (QSR International Pty 
Ltd. Version 11, 2015) to organize and analyze the tran-
scripts. There was broad agreement among team members 
regarding the essential meaning of the core elements of 
the ICF framework. The framework became part of the 
scaffolding used during the coding process. These ele-
ments provided the foundation for our thematic analysis, 
where emergent themes were identified and conceptual-
ly expanded. The first author imported transcripts into 
NVivo software and reviewed, identifying, organizing, 
and coding key passages in NVivo nodes. Team mem-
bers discussed and resolved ambiguities in the coding 
process as they arose and until consensus was reached. 
Once agreement was reached coded nodes were linked to 

components of the ICF framework. The framework was 
used to scaffold themes emerging from the data. Once 
preliminary themes were identified, the team further dis-
cussed how they interrelated within the context of the ICF 
framework until consensus was reached regarding the 
soundness of the emergent themes.

Results
We enrolled twelve participants in the study - seven 
women and five men, who participated in one of three 
focus groups. The two LDFG included five and four par-
ticipants, respectively. The HDFG included three partici-
pants. In addition to their varying degrees of disability, 
participants also had varying ages, ethnicities, and soci-
oeconomic backgrounds, including students, employed, 
unemployed and retired individuals (Table 1).

ICF Domains
Based on the five a priori domains from the ICF frame-
work, participant experiences were coded accordingly. 
Our findings suggest that the domains of “activity” and 
“participation” bear similarities that make it difficult to 
distinguish between them. Similar findings have been 
also reported by others 28-30; therefore, we merged these 
two domains (Figure 1).

Body Function and Body Structure
Participants described various challenges associated with 

Table 1. 
Demographic characteristics of participants in this study.

Characteristics Low disability focus 
group #1 [LDFG1]

Low disability focus 
group #2 [LDFG2]

High disability focus 
group [HDFG3]

Total

Gender
Male
Female

2
3

2
2

1
2

5
7

Age Group
20-35
36-50
51-65

0
1
4

1
1
2

1
0
2

2
2
8

Demographics
Employed
Unemployed/student
Retired

2
2
1

1
3
0

0
1
2

3
6
3

Total 5 4 3 12
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body structure and body function. These included the ex-
acerbation of, difficulties sleeping and varied emotional 
responses stemming from their condition and pain. In 
both the low and high disability focus groups, partici-
pants provided conflicting accounts about the location 
of their pain. Some participants suggested that their LBP 
was confined to one area – typically the small of the back, 
while others explained that their pain was not localized 
but rather travelled from one area to the next, making it 
difficult to predict when or where the pain would arise.

“When I first started getting the pain I would 
say it was somewhat localized and then it started 
spreading and now I can’t even tell the difference 
anymore because it is throughout my entire body.” 
Allan [HDFG3]

	 Difficulty falling asleep and interrupted sleep are com-
mon experiences amongst persons living with disability.31 
Participants in the LDFG reported falling asleep was not 
difficult but they struggled to sleep restfully or remain 
asleep, often having to change positions to relieve their 
pain or discomfort: 

“For me I have really rough nights sleeping so like 
every hour or so I have to wake up and stretch and 
move around. So, in the morning the same thing, 
it is about a half an hour of stretching and moving 
around before I can actually function.” Corrina 
[LDFG1]

In contrast, HDFG participants reported struggling not 
only with falling asleep but remaining asleep. Allan’s ac-
count clearly exemplifies these challenges.

“I would say both because it is almost impossible 
to find a comfortable position where you say, ‘OK 
I am not in pain in this position so I will stay here.’ 
You find yourself tossing and turning all night long 
trying to find a position that works and usually you 
don’t and 9 times out of 10 the only reason you do 
fall asleep is from restlessness.” Allan [HDFG3]

	 Participants described how their LBP negatively im-
pacted their motivation to perform daily activities. Emo-
tional responses and concentration on daily tasks varied 

by participant group. While LDFG participants experi-
enced few challenges with concentration or maintaining 
focus, the HDFG participants described a significantly 
diminished ability to concentrate, having to work much 
harder than before:

“…I also have a hard time concentrating. So, my 
concentration when it comes to studying doesn’t 
last more than like 10-15 minutes. So I have to 
study in like 10-15 minutes fighting to read and 
then break 5 minutes… before I would just go to 
class listen and barely have to study anything or 
read too much now I find myself doing 10 times 
more work just to get one section over with.” Allan 
[HDFG3]

Activity and participation
There were marked contrasts among the participants in the 
ability to engage in physical actions, which affected their 
social relationships, driving and employment. Participants 
in the LDFGs expressed few activity limitations. They 
were able to differentiate between activities they could 
manage and those seen as detrimental to their ability to 
function. Unlike the HDFG participants, the LDFG par-
ticipants reported being better able to manage their pain 
by modifying, rather than limiting, their activities. Many 
enjoyed cycling, yoga and swimming, but avoided high 
intensity exercises such as running, which they maintained 
placed severe pressure on their back and legs/knees.

“I went to a trampoline park with my friends…I 
had to completely stop because of pain in my neck, 
pain in my back…and I’m like well I’m going to 
watch you guys…because you know you can’t real-
ly do the same level as they can...” Leo [LDFG2]

Conversely, the HDFG participants struggled with even 
elementary body movements and body positions, and de-
scribed serious exercise restrictions:

“Lying flat is very, very painful. Bending down like 
as the day progresses the worse I get and by the 
end of the day it is nearly impossible to function.” 
Helena [HDFG3]

	 Participants in the HDFG noted that their chiropractors 
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recommended exercises to manage their LBP but felt the 
chiropractor did not understand the challenges they faced 
in doing the exercises. This is an example of the disson-
ance between LBP patients and their healthcare providers 
which may impact their compliance.32

“It limits your ability to do things especially ex-
ercise. So, it seems like everybody where you go 
for treatment recommends exercise but they kind of 
don’t understand that it is very hard to do things, 
especially when you squeeze, the pain just intensi-
fies times 50.” Allan [HDFG3]

	 Most LDFG participants suggested their condition did 
not negatively impact their social interactions. In con-
trast, participants in the HDFG described a more dramat-
ic change in social relationships, which included loss of 
friends and the desire to socialize. These findings are typ-
ical of persons living with severe back pain and supports 
findings in previous literature.13,36,37

“I just don’t return calls if they call. I don’t think 
they understand, they don’t understand what you 
are going through.” Francine [HDFG3]

	 The employment status of persons in the LDFGs var-
ied and included retired persons, unemployed persons, 
students and working persons. Those who worked were 
aware of their physical capabilities and sought employ-
ment accordingly:

“I can’t really do certain physical jobs because I 
am not sure if it is going to tighten up…So I try 
to stay away from anything like that. The problem 
is a lot of jobs are going to still require standing 
anyways.” Leo [LDFG2]

HDFG participants reported fewer employment oppor-
tunities compared to those in the LDFG. All HDFG par-
ticipants were unemployed. For one participant, it was a 
personal choice to become full-time caregiver for a loved 
one. Another participant was no longer able to assume the 
labour-intensive demands of their work. Yet another par-
ticipant quit her job because other co-workers assumed 
her compensatory movements and gait were related to her 
being intoxicated. HDFG participants expressed a desire 

to return to work but noted their LBP prevented them 
from long periods of sitting and standing. They viewed 
seeking new employment as a challenge, fearing the po-
tential employers’ reactions after disclosing their LBP.

“It is also hard to try and get another job…So 
when I go and try and get jobs I would rather be 
honest…When you say those kinds of things to 
people about how you really are, it is like OK, right 
away you look at their face and you’re like ‘I know 
I didn’t get this job.” Allan [HDFG3]

Environmental factors
Environmental factors that impacted participants includ-
ed public resources, healthcare and the attitudes of others. 
Communal spaces and transit were the primary public 
resources discussed by participants. Many of the partici-
pants in the LDFG lived within the downtown core and 
took advantage of the many available community resour-
ces:

“They will also fall-proof your house. So that is 
one of the things that you can get, you have to have 
a doctor referral to it but they will come in and 
look at your house and how you have it set-up and 
then do the fall prevention.” Walter [LDFG1]

	 Participants in the HDFG, who also lived in the down-
town core, were significantly less informed about com-
munity resources. They knew that some resources were 
available online but struggled to access them because they 
did not own a computer, were unaware how to access, or 
could not afford some resources. A student in the HDFG 
described classroom design, uncomfortable seating and 
poor accessibility as a barrier to attending classes. They 
also noted that although campus buildings were equipped 
with handicap push buttons to automatically open doors, 
many simply did not function:

“At my school I would say about 75% of the handi-
cap buttons don’t work and if they do work maybe 
it is only in the summer time because in the winter 
they get jammed.” Allan [HDFG3]

	 Participants with HDFG relied on elevators or es-
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calators to get to higher floors in multi-story buildings. 
Where neither were available, they relied heavily on the 
handrails of the stairs:

“So every time I walk into a building I always like 
to know where the elevator is or escalator or some 
easier way to get up and if the last resort is the 
stairs then I have to kind of coach myself into do-
ing it...” Allan [HDFG3]

	 Public transit was reported as a significant concern 
among most participants. Buses and streetcars were the 
most frequently used modes of transportation amongst 
participants. Participants in both groups expressed cau-
tion and care when moving on and off buses and street-
cars. The physical design of the vehicles made travel 
difficult for participants. One participant suggested that 
bus seats provided no back support and aggravated their 
pain:

“Yes, their seats are really bad for people with 
lower back pain. It is like sitting on a metal plate.” 
Allan [HDFG3]

	 Participants also described experiences with other tran-
sit users, ranging from being helpful by offering a seat to 
flat-out dismissive. Participants experienced feelings of 
frustration as their disability often went unnoticed, with 
few fellow passengers understanding their pain and func-
tional impairment. Whether in interactions with family 
members or with persons on a bus, LBP sufferers often 
encounter others’ disbelief of their disability – if they ap-
pear fine on the outside, they must be fine on the inside 
too.33 Since they “look good” and appear to be able-bod-
ied and fully functional, participants felt their pain was 
misunderstood and delegitimized.
	 All participants sought treatment from general prac-
titioners and chiropractors. Participants in both low and 
high disability focus group were pleased with the treat-
ment they received in the chiropractic clinic. A few par-
ticipants detailed the empathetic and understanding na-
ture of their chiropractor and positive outcomes of care:

“Actually, my chiropractor now is actually having 
me…stand straight and you move your hips for-
ward, like a tilt kind of thing, and that’s how you 

walk and it’s amazing. The pain is much less over 
a fairly long period of time you can actually walk 
properly.” Mallory [LDFG2]

“I do like when the chiropractor does work on me. 
Basically, they stretch it out first and then put men-
thol or whatever stuff they put on it. Like this mor-
ning I was there and I find that I can move around 
a lot better once they do that.” Helena [HDFG3]

	 In addition to chiropractic treatments, participants in 
the LDFGs were more actively involved in their care and 
encouraged interprofessional correspondence between 
those involved in their treatment, including the fitness 
expert at the gym. HDFG participants were mindful of 
what they were feeling so they could appropriately ar-
ticulate them to their chiropractors. Participants also said 
their chiropractors made suggestions about strategies or 
equipment they might use to cope with various everyday 
challenges.
	 A unique and interesting finding about participants 
attending for chiropractic care was their opportunity to 
interact with others in the waiting room. Some partici-
pants did not have healthy social lives and seemed to 
appreciate the friendly environment in the clinics. They 
often treated their chiropractic appointments as a part of 
their social calendar.

“Some people that go to the bar and they drink and 
try to get rid of their stress which actually makes 
things worse and to socialize. Believe it or not…I 
actually get a bit of a high in coming in from my 
treatment. So I am getting the medical help and it 
is also a social structure too.” Mason [LDFG2]

	 The attitudes of friends, family and the general com-
munity were important to all participants. However, there 
was a disparity between the groups. Participants in the 
LDFG shared varying experiences about the attitudes 
of family members and community members. Some re-
ported that healthy family and social relationships did not 
much differ from when they did not have LBP.

“Yes mine hasn’t affected things that much with 
getting together with friends and that, so I am 
lucky …” Wendy [LDFG2]
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Conversely, participants in the HDFG saw living with 
LBP as the reason why they experienced daily personal 
strife. They believed their LBP led to the decline of rela-
tionships. They felt their friends and family did not under-
stand what it was like to live with LBP and were often 
reluctant to discuss the pain they experience, and instead 
would steer conversations away from pain and disability 
or even distancing themselves from others.

“I find that people say they will be there for you, 
they are your friends or whatever and even family, 
and all of a sudden there will be days or times 
when I need somebody for even emotional support 
or physical support to do something, and every-
body is busy or they don’t want to come or they 
don’t want to hear about it.” Helena [HDFG3]

HDFG participants implied their LBP was wholly respon-
sible for their inability to work or effectively function in so-
cial settings. As has been reported elsewhere 13, respondents 
also were made more aware of their disability when in the 
presence of those who have not experienced back pain, and 
they worried about how others perceived them.

Personal Factors
Personal factors that affect participants included age, 
co-morbidities, and financial constraints; gender impact-
ed frequency of activity. Ageing and comorbidities affect-
ed participants’ differently. HDFG participants did not 
perceive that age impacted their level of disability but felt 
their comorbidities did. In contrast, LDFG participants 
were less affected by their co-morbidities and questioned 
whether their experiences with disability were a result of 
normal ageing processes rather than LBP:

“I think my emotional state is just understand-
ing that this is a 51-year-old body that has gone 
through a lot of sports and athletics and knocks 
and bruises and stuff like that.” Val [LDFG1]

	 Financial constraints were a recurrent theme among 
HDFG but not so in the LDFG participants. HDFG par-
ticipants’ primary concern was with the cost of engaging 
in certain activities or using resources such as a gym. 
Instead they emphasized the need to satisfy basic needs 
such as securing healthy food and shelter.

“Eating is expensive… You buy what is healthy 
and what is on sale and you try to eat healthy... 
they say with the inflammation you have to watch 
what you eat… you have to watch dairy and glu-
ten and all that stuff but again they are expensive 
stuff.” Francine [HDFG3]

	 Self-management was the primary coping mechanism 
for participants in both low and high disability groups. It 
allowed them temporary relief from their LBP and gave 
them the opportunity to function more adeptly in every-
day situations. They used various temporary modalities 
to alleviate their pain such as hot/cold packs, topical 
pain-relieving creams and painkillers. A few participants 
also mentioned that they found deep breathing exercises 
and meditation to be effective. Other enablers to func-
tioning included developing creative self-management 
techniques and interacting with other LBP patients. One 
participant in the HDFG decreased the discomfort she ex-
perienced when travelling on public transit by carrying 
a backpack stuffed with soft items (scarves, clothes etc.) 
and used it as a cushion to ease the pressure on her back. 
Another participant said that receiving advice from other 
LBP patients and learning about different coping strat-
egies improved her ability to function.

“Hearing what other people are doing, I think 
community support is a big thing, because every-
body knows one piece of the puzzle but nobody 
knows the whole puzzle.” Corrina [LDFG1]

Interrelated themes
Due to the interrelated nature of the ICF domains, we 
identified four emergent themes that recurred across all 
the focus groups and were interwoven among the do-
mains. We summarized participant responses within these 
respective themes as: Invisibility, Ambivalence, Social 
isolation, and Stigmatization and marginalization.

Invisibility
Since chronic LBP is not physically visible, non-sufferers 
often do not validate that the condition is real to sufferers.23 
For example, some participants described the attitudes of 
transit operators who did not recognize their disability, 
while using public transportation. They expressed con-
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cern that operators often maneuvered buses in a less than 
smooth manner and often accelerated into traffic before 
they were seated or in a secure standing position. Cor-
rina recounted her experience using transit buses: “They 
will put the ramp down but they are not going to put it 
down for someone who ‘looks good’” [LDFG1]. A par-
ticipant in the HDFG described an encounter while using 
public transportation, where another passenger asked her 
to surrender the accessible seat she was occupying to 
another passenger who appeared to need it. Participants 
reported feeling frustrated by the lack of recognition of 
their disability. Even when LBP sufferers tried to explain 
their symptoms to others, non-LBP sufferers often failed 
to recognize or believe the suffering and functional im-
pairment of LBP sufferers. Whether through interactions 
with family members or strangers, the pain and disabil-
ity LBP sufferers endure remains invisible. Their pain is 
not viewed as legitimate because they often appear to be 
able-bodied and fully functional.

Ambivalence
Participants in the HDFG seemed to display feelings of 
ambivalence about how to live with LBP. They seemed 
to grapple with whether to accept that they might be less 
able to do some things they were previously capable of 
doing or to attempt to normalize their current situation, 
despite possibly requiring special consideration. Some 
used assistive devices to improve functioning. However, 
all participants in the HDFG were adamant about only 
using these devices temporarily as they strived to main-
tain their independence. Helena noted,

“I can do without any of those devices. I am better 
off because once you start using them, it is a crutch 
and basically your muscles and whatever further 
deteriorates because you are not using them… My 
independence with that is no good” [HDFG3].

Some participants reported refusing to use certain assist-
ive devices altogether such as wheelchairs and walkers as 
they perceived them as symbols of disablement, choos-
ing not to announce their disability to others. This is con-
sistent with previous studies suggesting persons with dis-
abilities often abandoned the use of assistive devices to 
avoid the judgement of others and prevent their potential 
social exclusion.34,35

	 Despite lamenting that others often did not recognize 
their disability, participants were nonetheless concerned 
about appearing disabled and the accompanying per-
ceived loss of social status. This contradiction illustrates 
an internal struggle that LBP patients must manage as 
they try to renegotiate and redefine the self to accommo-
date for lost capabilities.

Social isolation
The theme of social isolation spanned many domains of 
the ICF framework, reflecting the psychological, relation-
al and emotional aspects of LBP sufferers. The emotional 
toll chronic LBP had on participants negatively impacted 
their motivation to perform daily activities. Depressive 
symptoms sometimes lead participants to withdraw and 
retreat to their homes for extended periods of time.28 Par-
ticipants described behavioural changes such as loss of 
self- esteem and social isolation that resulted from feel-
ings of depression. Both LDFG and HDFG participants 
felt emotionally drained and disliked being dependent on 
others and assistive devices. In particular, participants in 
the HDFG felt especially overwhelmed and withdrawn 
and wanted to avoid the reality of their current situation. 
Francine stated, “I stay in bed, sometimes all day which 
is even worse for the back pain…but if you don’t want 
to get out, you don’t want to get out…” [HDFG3]. This 
withdrawal offers some relief from having to defend or 
explain a condition, which others may not acknowledge 
or understand.29

	 Across the focus groups, participants expressed vary-
ing experiences related to social relationships. Most 
LDFG participants suggested that their condition did not 
negatively impact their social interactions; however, they 
did acknowledge small changes in their relationships. For 
example, one participant identified a change in the inter-
ests she previously shared with friends. When the inter-
ests were no longer shared, friendship ties became frayed:

“I mean I had work friends but only at work. Once 
you leave work, they go home you know and didn’t 
really have time to talk…My friends are not inter-
ested in what I want to do ok so I would like to see 
people more interested in what I want to do and I 
will join them” [Corrina, LDFG1].

	 Their accounts illustrate the strain on relationships that 



26	 J Can Chiropr Assoc 2020; 64(1)

“I stay in bed, sometimes all day.” A qualitative study exploring lived experiences of persons with disabling low back pain

can occur when the primary subject of conversation re-
volves around chronic pain and may eventually become 
bothersome to friends, who may not understand this pain. 
Respondents felt that friends sometimes shied away from 
them to avoid such conversation or interaction.
	 In contrast, participants in the HDFG described a more 
dramatic change in social relationships, which included 
loss of friends and loss of the desire to socialize. Allan 
notes, “You will probably lose all your friends, they will 
become tired of always having to lag behind” [HDFG3]. 
Francine illustrates the lost desire to socialize and the per-
ceived dissonance been LBP sufferers and non-sufferers: 
“I just don’t return calls if they call. I don’t think they 
understand, they don’t understand what you are going 
through” [HDFG3]. These changes appear consistent 
with persons living with severe back pain.36,37,13

Stigmatization and marginalization
Stigmatization, and the marginalization that often accom-
panies it, became apparent in the focus groups as partici-
pants discussed their physical activities as well as em-
ployment, or lack thereof. Employed participants in the 
LDFG were aware of their physical capabilities and lim-
itations, and sought employment within these confines:

“If I am looking for work I can’t really do certain 
physical jobs because I am not sure if it (his back) 
is going to tighten up… So I try to stay away from 
anything like that” [Leo, LDFG2].

	 Unlike their counterparts, participants in the HDFG 
described considerably fewer employment opportunities. 
At the time of the focus group session, all participants in 
the HDFG were unemployed. Some expressed a desire to 
return to work but noted that their LBP caused diminished 
sitting and standing capabilities. The idea of seeking new 
employment became a challenge, as participants feared 
the reaction of potential employers once they disclosed 
their condition:

“It is also hard to try and get another job…So when 
I go and try and get jobs I would rather be honest…
When you say those kinds of things to people about 
how you really are, it is like OK! Right away you 
look at their face and you’re like ‘I know I didn’t 
get this job” [Allan, HDFG3].

	 When asked about what would enable them to func-
tion in the workplace, participants in the HDFG said that 
it was important for employers to be empathetic towards 
their need for frequent breaks. They feared that their LBP 
would not be recognized and that employers might think 
they did not take their jobs seriously.
	 The discomfort, shame, and stigma associated with the 
negative responses of others towards LBP sufferers has 
also been directly linked to depressive symptoms and iso-
lated behavior.10 Some participants felt that family mem-
bers had other concerns and chose not to discuss their 
LBP. In this regard, the disinterest of family members 
caused feelings of marginalization. Val noted,

“…you are at the dining room table with your 
family, there is always other people’s issues that 
are more important and more pressing kind of 
thing, than just ‘oh, you just have lower back pain; 
Whatever!” [LDFG1].

	 This finding supports previous work by Smith and Os-
born13 who found that social situations often intensified 
the psychological dilemma faced by LBP patients as they 
become self-conscious and are fearful of the judgement of 
others.

Discussion
Our findings suggested both commonalities and diver-
gence between LDFG and HDFGs. The ICF conceptual-
izes activity and participation as two distinct categories. 
However, numerous researchers have argued that the do-
mains of activity and participation within the ICF model 
are difficult to distinguish.30-32 Our findings suggest these 
two domains bear many similarities and often supplement 
each other. Therefore, the domains of activity and partici-
pation were merged and reported together to show indi-
vidual limitations and the resulting restrictions that LBP 
patients experience.
	 The ICF framework and its diverse domains enabled 
us to capture an array of experiences identified by LBP 
sufferers in LDFGs and HDFG. Persons in the LDFGs 
had higher levels of functionality but living with LBP re-
quired them to modify several of the activities of daily 
living. Further, they demonstrated increased awareness of 
the events and activities they could and could not safe-
ly and easily participate in. In most low-disability cases, 
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familial relationships and friendships were only minimal-
ly affected. Nonetheless, several participants expressed 
some emotional responses and depressive symptoms 
which they associated with living with LBP.
	 HDFG participants also experienced emotional chal-
lenges living with LBP, but their social isolation and 
depressive symptoms appeared to be more extreme. 
Their physical abilities were more diminished and there 
was evidence of some fear avoidance behaviour. Their 
interpersonal relationships with family and friends were 
significantly strained and, in some cases, completely sev-
ered. Participants in the HDFG showed a greater procliv-
ity toward social isolation as a result. They also demon-
strated a heightened sensitivity toward and awareness of 
how their illness was perceived by others and how people 
behaved toward them. They felt they were no longer able 
to maintain social relationships or carry out gainful em-
ployment. These experiences support findings by Walk-
er29 who developed the theme of loss in their article. Our 
participants reflected upon the physical, social, and eco-
nomic losses that may occur as a result of high levels of 
disability associated with LBP.12

	 Public transportation was a major topic of conversation 
in our focus groups. Most participants agreed that many 
of their experiences using public transportation were un-
pleasant and this provided a clear example of the challen-
ges that LBP sufferers face as a result of living with an 
invisible condition. The uncomfortable seating and less 
than smooth rides had physical consequences for LBP pa-
tients. However, previous literature has focused primari-
ly on the LBP in transit operators rather than passengers, 
suggesting that drivers’ seats needed to be ergonomically 
evaluated and adjusted accordingly.41 Our data suggest an 
equally important need is to also assess and evaluate the 
passengers’ perspective. A significant portion of the ex-
periences described by the participants pertain to the ef-
fects of environmental and personal factors as articulated 
in the ICF model.
	 Previous quantitative studies suggest LBP suffer-
ers are subjected to loss of employment, social identity 
and inequality; experience isolationism, depression, dis-
tressing experiences; as well as pain, disability and low 
well-being.3,5,13 However, there are fewer qualitative 
studies exploring the in-depth understanding of patients’ 
pain experiences with LBP.13,28 A recent systematic re-
view identified three overarching themes emergent from 

28 qualitative studies on chronic LBP: impact on self; 
relationships with family and friends, and health provid-
ers and organizations; and coping.13,28 Yet, few of the in-
cluded the qualitative studies assessed the effect of age, 
gender, physicality, temporality and disability on patients’ 
experiences. Our study adds to this gap in the literature 
by having stratified our focus groups into low and high 
disability. The two groups described similar experiences, 
though their salience and consequences varied consider-
ably. This offers an important first step toward under-
standing the experiences and impact of different levels of 
LBP and disability. Future research should go beyond the 
binary distinction used here, to explore how more subtle 
differences in levels of LBP and disability affect experi-
ences and behaviours of those afflicted.
	 Our findings confirm that disability associated with 
LBP has multiple and often simultaneous effects.42 For 
example, participants indicated that physical pain contrib-
uted to their inability to complete activities or participate 
in events which in turn influenced people’s attitudes to-
wards them, friendships, and sense of isolation. This sup-
ports the reported direct interaction between body func-
tion, activities, participation, and environmental factors 
of the ICF model.43

	 Our findings highlight the benefits of using a bio
psychosocial model, specifically the ICF model, to inter-
pret our data. Our findings support the connections among 
the domains of the ICF model as manifested in the lives of 
those afflicted with LBP. The feedback loop between the 
domains in the framework is reflected in the description 
of participants’ lived experiences in our study. Our find-
ings support the contention that personal factors influence 
the other domains and humanizes the ICF framework by 
valuing and respecting the uniqueness of the person.11,43 
Thus, our study adds to the paucity of literature assessing 
the potential utility of the ICF in clinical settings.

Strengths and limitations
The use of the ICF framework is a major strength of our 
study. Its expansive framework has been shown to be 
useful and generalizable in a variety of scenarios and is 
applicable to other health conditions and disabilities.23 
Additionally, the connections between our data and data 
previously collected in other studies that also utilized the 
ICF framework affirms our decision to use this model.44 
Other strengths of our study relate to our focus on elicit-
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ing participants’ everyday experiences living with LBP. 
We recruited participants with varying demographic pro-
files and low and high levels of disability. The qualitative 
approach encouraged participants to share freely and the 
results are likely to be clinically applicable.
	 There were limitations in the study as well. First, de-
spite efforts to recruit participants and extend data col-
lection period, we were unable to achieve our predeter-
mined sample estimate per focus group. Second, we were 
unable to represent fully the similarities and differences 
between employed and unemployed participants, as most 
focus group respondents were unemployed, which may 
suggest that employed people have less time to partici-
pate in focus groups. Third, we were only able to conduct 
one high disability focus group. Our results showed that 
LBP patients with high disability experienced greater re-
striction in mobility (transportation), which could be an 
indication that attending focus groups was more difficult 
for these persons. We suggest that further research be con-
ducted in this regard. Fourth, the limited age distribution 
of participants impacts our ability to interpret their lived 
experiences. Fifth, the sample only captured the perspec-
tives of chiropractic care seekers, and may under-repre-
sent LBP sufferers with sub-clinical symptomology, or 
who seek traditional medical care or no care at all. Final-
ly, we crudely differentiated subjects into low and high 
disability groups that may not account for more subtle 
distinctions with regard to LBP severity. Further research 
might include a middle group to help detect more subtle 
differences with regard to LBP severity.

Significance / implications
Our study raises awareness about the importance of en-
vironmental and personal factors in the ICF framework 
and their unique interaction with, and influence on per-
sons’ lived experiences. This information facilitates clin-
icians by encouraging them to consider these factors in 
their understanding of their patients’ disability and modi-
fying their management strategies.
	 Also, our data contributes an important component 
to an international, collaborative project by providing a 
unique local Canadian perspective of how LBP patients 
experience disability. We were able to determine some of 
the environmental and personal factors on the ICF frame-
work, which LBP patients describe as affecting their dis-
ability and functioning. The data will complement quali-

tative data collected in Norway and Botswana. Using 
similar qualitative methodology, the data collected from 
different regions make it possible to access results across 
cultures and nations, strengthening the ability for regional 
and cultural comparisons. This will aid in the creation of 
a standardized assessment tool which will contribute to 
improved patient centered models of care and facilitate 
clinicians’ ability to better assess and document disability 
in LBP patients within the context of the ICF framework.

Conclusion
Our study supports the notion that LBP is associated with 
varying social and psychological consequences in suf-
ferers’ daily lives that may not be assessed, documented 
nor addressed in their clinical care. The ICF framework 
addresses the often-overlooked social factors of the bi-
opsychosocial model but also includes the impact of 
environmental and personal factors. The findings of our 
study support the need to measure and address import-
ant social factors, often underrepresented in previous 
work.45,46 Furthermore, our findings highlight the inherent 
interrelatedness of the dimensions of the ICF framework 
as they manifest in the narratives describing the lived ex-
periences of people who suffer from LBP, while valuing 
and respecting the uniqueness of the person.
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Appendix 1. 
Focus group interview guide (abridged version).

  1.	� In what part of your body is the pain localized?
		  Probe: location of primary and secondary pain and discomfort

  2.	 In what part of your body do you feel the pain is coming from?
		  Probe: Joints, muscles, bones

  3.	 What sorts of physical problems have you noticed about yourself while living with LBP?
		  Probes: strength and endurance; movements and posture

  4.	� What sorts of emotional or mental responses have you noticed about yourself while living with LBP?
		  Probes: ability to concentrate, if easily distracted, energy levels, ability to fall and stay asleep

  5.	 If you think about your daily life, what difficulties do you encounter living with LBP?
		  Probe: impact on day-to-day activities, carrying on with usual work or household activities

  6.	 Tell us about some of the social activities you are involved in.
		�  Probes: limitations, barriers, impact on others (e.g. friends, family, colleagues); frequency socializing

  7.	� Think about yourself, your life situation, gender, who you are – how does it affect the way you func-
tion?

		  Probe: experiences with low back pain

  8.	� Thinking about your environment, e.g. home, working conditions and social settings, what do you 
think are some things that enable you to function better?

		  Probe: developed habits or use of devices

  9.	� How well do you think society understands you? Would you say people are supportive in helping you 
manage from day-to-day? How?

		  Probe: attitudes and assistance of those around you

10.	 What services and/or resources in the community have you used and found helpful?
		  Probe: system or people assistance

11.	� Reflecting or thinking about your surroundings, e.g. home, working conditions and social settings, is 
there anything that limits your ability to adequately function? What limits you and how?

		  Probe: challenges and limitations through the day

12.	� Describe any services or resources which you find difficult to use or implement into your everyday 
life?

		  Probe: difficulties accessing or using resources or services
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People who have a diagnosis of cancer may develop, 
or already have musculoskeletal conditions, just 
like any other person. However, discussion about 
potential benefits of chiropractic treatment to this 
group has generally been avoided related to the fear 
of misrepresentation. We aimed to derive a consensus 
from a group of experienced chiropractors regarding 
their perception of what chiropractic care offered to 
patients with cancer. An anonymous, two stage, on-
line, Delphi process was performed using experienced 
chiropractors (n=23: >10 yrs practice experience, who 
had treated patients with cancer) purposively selected 
and recruited independently. One opted out of the study, 
13 actively engaged in two rounds of questions and 
verification; agreeing such patients gained benefit from 
chiropractic care but use of spinal manipulation was 
not essential. There was no clear consensus regarding 
a protocol for interaction within any multidisciplinary 

Comme tout le monde, les personnes atteintes 
d’un cancer peuvent développer des troubles 
musculosquelettiques, si elles n’en ont pas déjà. En règle 
générale, on évite de discuter des éventuels bienfaits des 
traitements chiropratiques pour ce groupe de personnes 
de peur de faire de fausses déclarations. Nous avons 
cherché à obtenir un consensus auprès d’un groupe 
de chiropraticiens d’expérience à qui on a demandé 
ce qu’ils pensaient des traitements chiropratiques 
administrés aux patients cancéreux. On a mené une 
enquête Delphi anonyme, en deux étapes et en ligne, 
auprès de chiropraticiens d’expérience (n =23 : >10 ans 
d’exercice, ayant déjà traité des patients atteints d’un 
cancer) choisis et recrutés de manière indépendante. 
L’un d’entre eux a abandonné l’étude, 13 ont répondu 
à deux séries de questions et se sont soumis aux 
vérifications. Les chiropraticiens ont convenu que ces 
patients bénéficiaient des traitements chiropratiques, 
mais que le recours aux manipulations vertébrales 
n’était pas essentiel. Aucun consensus clair ne s’est 
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team treating the patient. Concerns were raised about 
misinterpretation of advertising any benefits for cancer 
patients from chiropractic care. Lack of evidence in this 
area was acknowledged. 
 
 
 
(JCCA. 2020;64(1):32-42) 
 
k e y  w o r d s : cancer, chiropractic, Delphi, 
evidence based care, integrated care, manual therapy, 
multidisciplinary practice, patient management, spinal 
manipulation

dégagé autour d’un protocole d’interaction entre les 
membres d’une équipe multidisciplinaire traitant le 
patient. On s’inquiétait des idées fausses qu’on se 
fait sur les bienfaits des traitements chiropratiques 
administrés aux personnes atteintes d’un cancer et on a 
reconnu le manque de preuves sur cette question. 
 
(JCCA. 2020;64(1):32-42) 
 
m o t s  c l é s  :  cancer, chiropratique, Delphi, 
traitements fondés sur des preuves, soins intégrés, 
thérapie manuelle, pratique multidisciplinaire, prise en 
charge du patient, manipulation vertébrale

Introduction
Cancer is the second leading cause of death globally, ac-
counting for 8.8 million deaths in 2015.1 This disease can 
affect almost any part of the body and has many anatomic 
and molecular subtypes each requiring specific manage-
ment strategies. The greatest step forward in the increas-
ing success in treatment of this disease has derived from 
the improvements in understanding and early detection.2,3 
The mixture of diversity of presentation, commonality of 
the condition and the rigors of treatment would make it 
highly likely that people with such a problem will develop 
or exacerbate pre-existing musculoskeletal conditions 
and as a result seek care from a manual therapist at some 
point in their therapeutic journey.4-6 It is critically import-
ant, therefore, that a responsible profession has protocols 
in place to recognize the possibility of diagnosis, facili-
tate access to the appropriate treatment of the condition 
by accurate referral or provide musculoskeletal support 
within part of an integrated care package for those already 
undergoing treatment.2,5

	 Treatment of patients with cancer is an emotive sub-
ject in complementary and alternative healthcare circles.4 
Although treatment of the cancer itself is restricted to 
orthodox healthcare by law in many countries, this has 
not prevented reports suggesting that other therapeut-
ic modalities can be used to “cure” the disease.4 Mostly 
such claims are based on case reports and literature re-
views and refer to a wide range of Complementary and 
Alternative Medicine (CAM) practice, with very little 
focus on chiropractic.7-9 However, this situation has creat-

ed a degree of confusion and obfuscation, which has im-
peded serious discussion of the potential health benefits 
that CAMs such as chiropractic may have on issues such 
as the patients’ quality of life. An added problem results 
from the difficulty in quantifying the effects of individ-
ual components of any integrated care package as many 
are probably indirect benefits loosely associated with re-
covery and remission.8-17 A further reason for not raising 
awareness of offering treatment to this group derives from 
allegations that CAM practitioners can delay appropriate 
access to care by failing to diagnose the metastatic disease 
in its early stages.18

	 It is generally accepted that musculoskeletal symptoms 
are common reasons for patients to present to a chiroprac-
tic practice.19-21 Indeed, the motivations for the patient 
with cancer to seek chiropractic care appear to be primar-
ily the presence of neuro-musculoskeletal symptoms.22-36

	 Occasionally, patients who were unaware that the 
underlying cause of their symptoms was cancer present to 
manual therapists, on occasion being appropriately diag-
nosed and referred.22,25.29,30,32.34,36-38 Indeed, it is important 
to recognize that a number of primary tumours (lung 
cancer for example) may initially present with musculo-
skeletal symptoms.27 The diagnosis of cancer for many 
of the above cases was made through a careful history 
and physical examination and/ or because the patient was 
not responsive to care.22-38 It is generally considered that 
chiropractic education and continued professional de-
velopment emphasises the importance of the practitioner 
considering progression of severity and/or frequency of 
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symptoms as the need to trigger re-examination, which 
may then warrant further investigation. Additionally, the 
education of chiropractors includes extensive training 
in the recognition of diagnostic characteristics of vari-
ous cancers9, including the use of radiographic imaging, 
which can play an important part in confirming the major-
ity of such diagnoses39-41. A driving force for this empha-
sis results from the fact that failure to diagnose, make the 
appropriate referral, or even the delivery of chiropractic 
manipulation when contraindicated could have potential-
ly fatal consequences for the patient.41-43

	 Patients undergoing treatment for their cancer usually 
have to battle both the psychological effects of the diagno-
sis and the metabolic effects of the therapeutic approach-
es; both of which are likely to increase the likelihood of 
musculoskeletal conditions adding to their burden. How-
ever, an analysis of CAM use in Washington, based on the 
claims data of two large insurance companies, revealed 
a slightly lower proportion of cancer patients (11.6%) 
sought chiropractic care when compared to those patients 
without a diagnosis of cancer (12.3%).44 Although this 
change might be considered relatively insignificant, it 
does appear to be contrary to expectations based on the 
increased depression and anxiety as well as decreased 
activity (due to fatigue) that have been associated with 
having a diagnosis of cancer: all of which have been asso-
ciated with increased musculoskeletal issues.45,46 Indeed, 
based on this outcome, possibly erroneously, the authors 
of that article concluded that spinal manipulation may 
not be relevant to patients undertaking cancer treatment. 
This perception, whether made by those delivering care or 
those requiring care, could be damaging to both the chiro-
practic profession and patients if not subjected to further 
consideration.
	 Although historically treatment plans for patients with 
cancer were focused on the disease, recently the import-
ance of improving the quality of life of the patient has 
been recognised.8 As a proportion of patients with cancer 
do not have significant pain relief with the treatment re-
ceived, it would be expected for these people to seek al-
ternative options of pain relief. Hence, in order to quality 
control this aspect of the therapy, the concept of the can-
cer rehabilitation team has been developed. This concept 
aims at helping with the multidimensional problems faced 
by a patient with cancer9; however, interpretations such as 
those made from the Washington study44 could impact on 

the inclusion of certain forms of CAM such as chiroprac-
tic in any integrated care package.
	 Currently, little information is available regarding 
treatment of cancer patients by the chiropractic profes-
sion9, especially in Europe. The authors are aware of one 
initiative in the United States where the Cancer Treatment 
Centers of America (CTCA) promote themselves as being 
part of an integrative care plan adjusted on the needs of 
each cancer patient alongside other supportive therapies 
such as acupuncture and naturopathic medicine. Although 
their project aims to establish a more evidence informed 
approach showing how an integrative care plan could be 
of benefit for patients with cancer; to the authors’ know-
ledge, there is currently no published research underpin-
ning their approach.
	 We therefore chose to initiate our study of this area 
by gaining a range of views and maybe consensus from 
experienced European chiropractors who had treated pa-
tients with cancer as part of their general practice. The 
main issue was whether they considered their treatment 
to have benefitted these patients. We also wished to de-
termine the degree of engagement with the other clinical 
disciplines responsible for treating the patient and what 
approach they might choose including use of manipula-
tion and other therapeutic interventions.

Study Aims
Primary aim: to derive a consensus regarding whether 
chiropractic treatment was perceived to have any benefit 
for patients with cancer.
Secondary aim: to determine if there was consensus of 
approach regarding use of chiropractic in an integrated 
therapy package, as part of a multidisciplinary clinical 
team in the treatment of patients with cancer.

Methods
A two-stage Delphi process was performed using a panel 
constructed from chiropractors who were members of 
the European Chiropractors Union (ECU). A panellist 
needed to be a chiropractor with over ten years practice – 
based experience, during which time the panellist should 
have treated patients who either have or have had can-
cer. Members of the panel were purposively selected by a 
committee member of the ECU independently of the re-
search team. The selection brief was to source chiroprac-
tors in practice who complied with the inclusion criteria 
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and would be interested in participating in this research 
process. The panel members were unaware of the names 
and locations of the other panel members.
	 To comply with current European Union legislation, 
each potential panel member was asked if they would like 
to consider being involved in this process, by giving ap-
proval to pass their email and practice addresses to the re-
search team. At this point the person was signifying their 
interest in principle, without having detailed knowledge 
of the topic under investigation.
	 The contact details of 23 chiropractors were supplied 
to the research team who then circulated information de-
tailing the research topic. At this point, the chiropractors 
who had shown an interest were free to choose to respond 
to the survey or not. Furthermore, the research team were 
not able to determine who had responded and who did 
not, which ensured anonymity for the participants. Both 
rounds of surveys were delivered to all members of this 
group who had not opted out (the panel). Informed con-
sent was implied through both a statement in the introduc-
tory email text and as warnings given at the start and end 
of the questionnaire that submission would be considered 
implied consent to use the submitted data.
	 Panel members each received a personalised email 
with the link (active for two weeks) to the questionnaire 
that used the SurveyMonkey platform. This e-mail also 
contained reminders concerning the implied consent na-
ture of the questionnaire, anonymity and the right to with-
draw their involvement at any point up to the point they 
submitted their completed questionnaire. We also ensured 
panel members were aware that they could exit from the 
study at any time by simply asking to be removed from 
the email list.
	 The questionnaire mostly comprised free text option 
questions. Free text options were chosen to allow the pan-
ellists to include their opinions and experiences as well 
their management strategies regarding chiropractic care 
of patients with cancer.
	 The responses were collated and recirculated to the 
entire panel at the end of each survey, in order to verify 
that the responses and their synthesis were a true reflec-
tion of the panel’s views. Verification was performed by 
uploading the summary document to the online platform 
(SurveyMonkey) and sending a link to all the panel, giv-
ing them the opportunity to add any further comments an-
onymously, if they so wished.

	 The questions for the second round were developed 
based on the responses from the first round, following 
verification. The aim of the second round was to delve 
deeper into the topic and clarify some of the issues raised 
about use of chiropractic treatment on cancer patients. 
Those questions were also distributed in the form of a 
survey using the same platform (SurveyMonkey). Access 
to the second questionnaire was available for four weeks. 
A similar verification procedure was completed before the 
final analysis.
	 Ethical approval was granted by the chiropractic 
undergraduate research ethics review subgroup (granted 
devolved responsibility from the Faculty of Life science 
and Education Ethics Committee, University of South 
Wales).

Results
Twenty-three chiropractors were contacted to take part in 
the project as part of the panel by the ECU member. One 
of them contacted the research team asking more details 
about the project and decided to opt out before the release 
of the first questionnaire. Thirteen of the 22 remaining 
panellists responded to the first questionnaire (59%) with 
three contributing to the first verification stage. Thirteen 
of the 22 responded to the second-round questionnaire, 
with none engaging in the second verification stage. Due 
to the anonymity of the respondents, it was not possible 
to determine whether the same 13 responded to both ques-
tionnaires or not. Those engaging in the verification did 
so only to suggest minor changes.

Demographics of the panel:
Although anonymous, limited information was available 
about the 13 panel members (from responses to direct 
questions on the questionnaire). Only one had less than 
15 years’ experience; the majority (7/13) had between 15 
and 20 years’ experience, with five having more than 20 
years’ experience. Seven of the panel had studied chiro-
practic outside the UK. Details on those who chose to not 
to respond was not available.

Areas of unanimous or general agreement:
Of those choosing to respond, it was unanimously agreed 
(13/13) that there were benefits that the patient with can-
cer could derive from chiropractic care. According to the 
majority of the panel (9/13) the perceived benefits were 
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similar to those recognised and reported by patients with-
out cancer. The panel unanimously agreed that the role of 
chiropractic treatment in patients with a diagnosis with 
cancer should not differ from its role for any other patient. 
The following were mentioned by at least one of the panel 
members:
	 • � Chiropractic could help a patient with cancer 

in terms of their: pain relief, empathy, mobility, 
energy levels, quality of life, sleeping patterns and 
function.

	 • � Perceived benefits of chiropractic care in this 
group of patients were reported to include: pain 
relief, sleep pattern improvement, immune system 
improvement, wellbeing, higher energy levels and 
psychological reinforcement.

	 The whole panel agreed that a cancer diagnosis should 
make a difference to a chiropractic treatment plan.
	 • � The range of reasons given for this included: the 

medication used, possibility of metastasis, pos-
sible bone density or ligamentous integrity altera-
tions due to the cancer. Three of the panel stated 
that post-chemotherapy osteoporosis and cancer 
diagnosis must be considered a red flag before any 
treatment protocol be considered.

	 All the panel members concurred that SMT should not 
be used on all cancer patients. Although the panel stated 
that SMT was not considered necessary on all occasions; 
it was also stated that SMT should not be contraindicated 
in any plan of management. There were a range of differ-
ent exclusion criteria offered, the main one being metas-
tasis (6/13 responses). Other contraindications mentioned 
included stage, type and location of the tumour along with 
the extent of the area involved, the overall health of the 
patient, muscle weakness, atrophy and osteoporosis.
	 Interestingly, three of the five participants that had been 
in practice for 20 or more years and reported seeing 10 or 
more patients with cancer a year agreed it was appropriate 
to adjust areas other than the involved area, or considered 
first treating the patient without SMT if possible. One of 
this group reported using only Activator Adjusting Instru-
ment based techniques on this category of patient.
	 The reasons that a patient with cancer will visit a chiro-
practor were not considered to be different from those of 
any other patient namely: musculoskeletal pain/ condi-
tions (12/13). One panellist reported that “cancer patients 
seek chiropractic care for neurological complications af-

fecting eyesight, balance, dizziness, autonomic nervous 
system complications and weakness”.
	 Additional comments made at the end of the first round 
included: “most patients seek chiropractic treatment af-
ter the cancer was diagnosed” and “the aim should be 
the improvement of the function of the patient and that 
multidisciplinary patient centred approach could benefit 
patients with cancer”.
	 Three of the panellists stated that chiropractors should 
not treat the cancer but address the neuro-musculoskeletal 
problems of the patient and help them by improving their 
function.
	 A further panellist stated: “patients with cancer may 
benefit from chiropractors and a vitalistic approach as 
long as it is as part of multidisciplinary management. 
Contraindications must be considered and weeded out 
very carefully. Specific chiropractic spinal manipulation 
guidelines must be determined, and all of the healthcare 
providers must work together in a patient-centred man-
ner”.
	 The areas of concern raised by the panel included:
	 • � a lack of evidence: 8 panellists considered there 

was insufficient evidence to support the safety of 
chiropractic on patients with cancer, whereas 2 
considered that there was. Additionally, one panel-
list outlined that there is enough evidence for safe 
chiropractic care in special populations like osteo-
porotic patients as the worry was instability or bone 
weakening; therefore one could extrapolate that 
there would be a good safety record for cancer pa-
tients as well.

	 • � a lack of communication with the medical team: 
part of the panel acknowledged that they do not 
communicate with the medical team (7/13). The 
situation with the remaining respondents (6/13) 
was not clear.

	 • � a fear of the misconception that chiropractic cures 
cancer instead of helping the neuro-musculoskel-
etal aspect of the symptoms associated with the dis-
ease or its treatment. Throughout their comments 
the panellists were continually underlining the 
need of giving a clear message that the chiropractor 
would not cure the cancer but only help with the 
MSK symptoms associated with it.

	 • � a lack of specific chiropractic techniques other than 
spinal manipulation therapy. Two of the thirteen 
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actively engaged panel members suggested soft 
tissue work, a further two stated there was nothing 
specific to chiropractic and seven gave no answer. 
Interestingly two panellists replied that they use 
SMT if indicated and would apply SMT in other 
areas of the body if required.

	 • � chiropractors should not advertise the benefits of 
their care. One respondent said that such adver-
tising was not legal in their country of practice, 
as new rules are limiting medical advertisement, 
whereas the others could not find any reason to tar-
get advertisements towards patients with cancer. In 
the comment field, two other panellists stated that 
chiropractors should not advertise any treatments 
specifically for cancer patients as either cancer pa-
tients are to be seen as any other patient with neu-
ro-musculoskeletal problems or because an adver-
tisement like that could “make things worse”. Two 
of the panellists responded in the comment field 
requesting this section be removed as there was no 
option not to answer.

	 Regarding whether chiropractic as a profession should 
do more to advertise the benefits of chiropractic on pa-
tients with cancer, two of the12 who responded agreed 
and 10 disagreed. Reasons for disagreeing were that can-
cer patients are not and should not be a chiropractor’s pri-
mary patient (n=1), and there is insufficient evidence to 
claim that chiropractic could benefit these patients (n=1). 
Again, the comments focussed on the possibility of the 
message being misconstrued as being the chiropractor is 
able to cure cancer, instead of that chiropractic can help 
the MSK aspect of the patient’s problem.

Treatment modalities used for treating patients who 
have been given a cancer diagnosis
Regarding whether the presence of a bone tumour could 
be a contraindication to SMT: 9/13 agreed and 4/13 dis-
agreed with the statement. Ruling out presence of me-
tastases and osteoporotic regions was the main point of 
concern. Although there was consensus that SMT could 
be used, low force techniques were considered to be safer 
(n= 9). Additionally, comments from a panel member (n= 
1) indicated there was insufficient information provided 
in this question, with the decision being dependent on the 
primary tumour location.
	 While the panel agreed that the SMT does not appear 

necessary in the treatment plan of a patient with cancer 
(first round question, 13/13 agreed), the same degree of 
consensus did not exist when the panel were asked to sug-
gest alternative treatment methods and comment on which 
would be considered specific to chiropractic. Two of the 
13 answered that there is nothing specific to chiropractic, 
five out of 13 suggested soft tissue work, while one re-
sponded that the question was not clear. Respondents sug-
gested the following to be alternative chiropractic specific 
therapies: dietary advice, adjustments of areas not affect-
ed by the cancer, use of Activator Adjusting instruments, 
active mediations, bio resonance, acupuncture, SOT, NU-
CCA, N.E.T., SSEP, trains of four, electrostimulation, 
Transcranial Magnetic Stimulation, balance training and 
eye exercises.

Protocol for treating patients who have been given 
a cancer diagnosis.
Although a large proportion of the respondents tended to 
agree on their approach regarding engagement with the 
medical team, there were some interesting differences 
within the group.
	 Many of the respondents (11/13) would not consider 
contacting the medical team of the patient to request per-
mission to treat. However, one panellist stated they would 
contact the clinical team regardless of whether the patient 
was diagnosed with cancer, in chemo- or radio-therapy or 
in remission.
	 Approximately half of the respondents (7/13) con-
sidered that a clinical relationship between the chiro-
practor and the oncologist was not necessary, while six 
of 13 considered it to be necessary. Comments within 
the responses to this question showed some differences 
in terms of type of interaction. Two of nine who com-
mented directly, stated that either oncologists are not open 
to chiropractic care in the country of practice (n= 1), or 
that the oncologist does not know what a chiropractor is 
or could do (n= 1).
	 Comments supportive of a multidisciplinary approach 
came from six of the 13 panel members. These are best 
encapsulated in the following statement: all healthcare 
practitioners working on a patient should have some clin-
ical relationship for the benefit of the patient and that the 
patients’ optimal management is based on a mutual under-
standing of each practitioners’ role. Finally, 11/13 of the 
actively engaged panel agreed that a chiropractor should 
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offer treatment to a patient who has a current diagnosis of 
cancer; however, two disagreed.

Discussion
There was unanimous agreement of the panel regarding 
the perception that patients with cancer can benefit from 
chiropractic treatment. Interestingly, the main reasons that 
a patient with cancer seeks chiropractic treatment were 
considered by the panel to be no different from those of 
any other patient, namely MSK pain and associated dis-
orders. A better quality of life, pain relief and improved 
function were reported to be the most common perceived 
benefits of chiropractic in relation to the panels’ experi-
ence with cancer patients.
	 The panel agreed that a cancer diagnosis should make 
a difference to a chiropractic treatment plan, even if the 
patient seeks care when in remission. Spinal manipulative 
therapy was not reported as being used on all cancer pa-
tients, with exclusion criteria including the location of the 
tumour as well as presence of metastases or concurrent 
osteoporosis. Type of cancer was not mentioned as a fac-
tor by any of the panel, however, this might relate to the 
lack of a specific question.
	 One of the obvious limitations was that the panellists 
only had restricted clinical experience of patients with 
cancer, having only encountered them through their own 
practices. The potential lack of diversity in terms of the 
cancer types seen requires consideration when inter-
preting the comments reported here. The fact that these 
chiropractors have seen sufficient patients with these con-
ditions to be comfortable discussing their treatment, how-
ever, does indicate that chiropractors should expect to see 
these patients in general practice.
	 The authors had initially considered a general ques-
tionnaire to the profession; however, a Delphi method 
was considered an appropriate starting place to gain some 
insight into the issue.
	 The Delphi method maximizes the benefits of using an 
expert/knowledgeable panel while minimizing potential 
disadvantages by implementing anonymity.49-51 Further-
more, this method allows everything to be performed 
by email and does not require the participants to meet 
or interact directly. The presence of anonymity allowed 
those participating, the room to air their views without 
the inhibition that might result when discussing poten-
tially contentious issues in a direct (face-to-face) social 

interaction. This was an important consideration in rela-
tion to approaching this topic area within members of the 
chiropractic profession, in order to gather a wide range 
of views. Furthermore, anonymity allows decisions to 
be evaluated on their merit, rather than being influenced 
by the strength of personality (i.e. of the person who had 
proposed the idea). Anonymity and confidentiality of par-
ticipants are central to ethical research practice in social 
research.50-53

	 Using the Delphi methodology rather than focus groups 
allowed information exchange between numerous geo-
graphically (and temporarily) dispersed individuals in an 
iterative process. The belief is that there could be benefits 
from the exchange of information while retaining a low 
cost and convenience of accessing the questionnaires. In 
this case, the method allowed chiropractors from across 
Europe to answer the questionnaires in their own time 
and without awareness of other panel members’ views. 
Supplying their responses to a central point and not shar-
ing them prevented any adverse personal interaction. This 
approach has been criticized for limiting the potentially 
positive aspects of interaction found in any face-to-face 
exchange of information, as these often help identify the 
reasons for any disagreements.50 The preliminary basis 
of this study accepted this minor disadvantage in relation 
to the major advantage of determining the nature of the 
issues.
	 Consensus development methods are being used to 
help clinical guidelines, which define key aspects of the 
quality of health care.52 However, particularly appropriate 
indications/suggestions for interventions, such as those 
revealed in this Delphi study, do not represent any clin-
ical guidelines. Instead, these results should only be con-
sidered as a representation of a consensus between mem-
bers of a small panel of European chiropractors regarding 
their perspective on chiropractic management of patients 
with cancer.
	 Although 23 potential participants were invited, only 
one actively decided to opt out. Of the remaining 22 who 
indicated they were interested in participating, slightly 
more than half (n=13) actively participated in the first 
round. Reassuringly, this level of participation continued 
into the second round, however due to the success of the 
anonymization process we were not in a position to de-
termine whether participation was by the same 13 chiro-
practors in both rounds. The low response rate during 
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the verification stages could be considered as reflecting a 
general agreement with the conclusions, however as this 
was not an active agreement, this can only be considered 
tacit approval at best.
	 Improvements in quality of life, pain relief and func-
tion were the most commonly reported perceived bene-
fits of chiropractic in regard to patients with cancer. Im-
portantly making potential patients more aware of these 
benefits was not considered appropriate. The debate in 
the profession regarding the “philosophy of chiropractic” 
seems to have made some chiropractors apprehensive re-
garding who they will talk to about chiropractic treatment 
in these patients, with the motivation apparently being a 
fear of possible misunderstanding about what the chiro-
practor could do. Indeed, when presenting our prelim-
inary analysis at a major European chiropractic meeting 
one of the authors found that a number of chiropractic 
scientists misinterpreted the aim of the research. A small 
number of the panel expressed concerns about advertis-
ing any perceived benefits. Apart from local advertising 
restrictions and lack of evidence base, the main concern 
was that these patients should not be considered any dif-
ferently from patients without a history of cancer, due to 
the treatment focus being neuro-musculoskeletal.
	 The panel agreed that chiropractors should view the 
patient as a “whole person” with needs reaching beyond 
the management of the disease entity. Indeed, the chiro-
practic profession has, ever since its inception, embraced 
such a “holistic” approach toward patient care. The gener-
ally accepted primary role of the chiropractor is to assist 
the patient with pain management and help the patient to 
increase mobility and function beyond a disease diagno-
sis.9,47 The panel did consider that the use of spinal ma-
nipulation might be contraindicated or require careful 
consideration when treating patients with cancer. When 
challenged regarding alternative management/treatment 
tools, the panel reported using a variety of tools, but only a 
few of them appeared to be chiropractic specific. The key 
feature was that each patient must be evaluated thoroughly 
to determine which methods (chiropractic or other) will 
provide the greatest benefit in the particular case. In some 
instances, treatment may call for non-force techniques, 
whereas other situations could be better addressed through 
use of more standard manipulative procedures.8 Interest-
ingly, most of the techniques mentioned by the panel did 
not appear specific to chiropractic; as a variety of physical 

therapists, physiotherapists, osteopaths and sport massage 
therapists would also consider them part of their toolbox. 
It was agreed by all the panel who expressed an opinion 
(n=13) that more evidence would be needed in order for 
chiropractic adjustments and chiropractic specific tech-
niques to be considered safe to use with such patients.
	 Although the attitude of health care providers and regu-
lators to chiropractic has been historically negative, the 
opinion of the consumers has always been positive. It ap-
pears the public’s opinion of chiropractors does not suffer 
because of advertising,48 however it has been suggested 
that approval of the majority of clients can be helped by 
using a professionally designed and well-conceived ad-
vertising campaign. It has been reported that almost 77% 
of the general public seek and want information regarding 
the services a chiropractor provides.48 This supports the 
need for clarity and transparency when communicating 
the identity for chiropractic: as we found here, what a 
chiropractor considers specific to chiropractic, may not be 
considered to be specific to chiropractors by those outside 
the profession.
	 The vast majority of the panel agreed that chiropractors 
should treat patients with cancer, which provides a posi-
tive answer to the initial question. However, there was a 
recognition of the need for evidence to indicate wheth-
er chiropractic treatment is safe for these patients which 
was one of the main concerns of the panel. In addition, 
the panel struggled to find chiropractic specific manage-
ment techniques, which could raise an issue for further 
research.
	 Although anecdotal, there has been the perception of 
both fear and confusion in the profession regarding the 
role of the chiropractor in the management of patients 
with cancer. This was strongly reflected in the comments 
made by the panel. Therefore, going forward it is apparent 
that evidence will be needed in order to both allay fears, 
define roles and facilitate in the engagement of chiroprac-
tic as part of an integrated care package for these patients. 
This suggests there may be a need, at least initially, to 
create consensus based guidelines (as there is no research 
available to currently inform such guidelines) that support 
currently considered best practice and prevent more dubi-
ous and unhelpful claims of efficacy.
	 This research does not present evidence supporting 
benefits for patients with cancer from chiropractic care, 
or whether spinal manipulative therapy should be used on 
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the management of patients with a diagnosis of cancer. 
However, it does give evidence that experienced chiro-
practors both treat such patients and recognise a potential 
role for chiropractic in this population of patients.

Conclusions
Chiropractors treat patients who have cancer, seeking care 
mainly for neuro-musculoskeletal complaints. Advertis-
ing is not considered viable due to potential for adverse 
interpretation.
	 Further research is necessary regarding initially how 
chiropractic could gather data about the relative safety 
and risks of chiropractic care in such patients. Chiroprac-
tors need to establish better inter-professional relation-
ships with the patient’s medical and rehabilitation team.
	 It is important to send a clear message that chiroprac-
tors do not cure cancer but only aim to help with the neu-
ro-musculoskeletal signs and symptoms. Therefore, con-
struction and publication of consensus-based guidelines 
of best practice should be considered a priority.
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Background: Benign Joint Hypermobility Syndrome 
(BJHS) is a relatively prevalent condition of the 
spectrum of heritable connective tissue disorders, 
with musculoskeletal, visceral and psychological 
manifestations.  The conservative management of the 
musculoskeletal symptomatology must be modified for 
optimal effectiveness and minimal sequelae. 
  Purpose: To provide an overview of the presentation, 
assessment, chiropractic management, and outcomes of 
patients with BJHS. 
  Study Design: Case series 
  Discussion: Recognizing joint hypermobility as a 
significant contributing factor in patients presenting with 
musculoskeletal complaints is often challenging. The 
lack of awareness of BJHS may delay the diagnosis as 
well as effective management. Manual therapy should be 
used judiciously; active exercise is an essential element 
of care. We provide an overview of the presentations, 

Contexte : Le syndrome d’hypermobilité articulaire 
bénigne (SHAB) est une affection relativement répandue 
faisant partie des maladies héréditaires du tissu 
conjonctif, qui se caractérise par des manifestations 
musculosquelettiques, viscérales et psychologiques.  Il 
faut changer le traitement conservateur des troubles 
musculosquelettiques pour optimiser son efficacité et 
réduire le plus possible les séquelles. 
  Objectif : Donner un aperçu des manifestations du 
SHAB, de l’évaluation des symptômes, des traitements 
chiropratiques et des résultats obtenus chez des patients 
atteints du SHAB. 
  Méthodologie : Série de cas 
  Discussion : Il est souvent difficile de déterminer 
si l’hypermobilité articulaire est un important facteur 
contributif chez les patients atteints de troubles 
musculosquelettiques.  Le SHAB étant une maladie 
méconnue, le diagnostic et une prise en charge efficace 
risquent d’être retardés.  La thérapie manuelle doit 
être utilisée judicieusement; l’exercice actif est une 
composante essentielle du traitement.  Nous présentons 
un aperçu des manifestations, de l’évaluation des 
symptômes, des traitements chiropratiques et des 
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assessment, chiropractic management, and outcomes 
of three patients with BJHS. Future clinical trials are 
necessary to determine effective clinical management 
strategies for patients with BJHS. 
 
(JCCA. 2020;64(1):43-54) 
 
k e y  w o r d s :   joint hypermobility, connective tissue 
disorder, manipulation, chiropractic

résultats obtenus chez trois patients atteints du SHAB.  Il 
faudrait effectuer des essais cliniques pour trouver des 
stratégies de prise en charge efficaces chez les patients 
atteints du SHAB. 
 
(JCCA. 2020;64(1):43-54) 
 
m o t s  c l é s   :  hypermobilité articulaire, trouble du 
tissu conjonctif, manipulation, chiropratique

Introduction
Hypermobile joints can be a consequence of a number of 
heritable connective tissue disorders. One such disorder 
is benign joint hypermobility syndrome (BJHS). BJHS 
is characterized by generalized ligamentous laxity and 
the presence of musculoskeletal pain without signs of 
systemic rheumatologic disease.1-5 Many experts suggest 
that BJHS be considered part of a hypermobility spec-
trum as a milder form of the hypermobility type Hyper-

mobile Ehlers-Danlos Syndrome (hEDS), consisting of 
hypermobility and arthralgia in several joints.6 The main 
distinguishing factors between these two conditions are 
the scores on the Brighton Criteria as well as laboratory 
tests.5,7 The diagnostic Brighton Criteria characterize 
hypermobility findings into “major” and “minor” cat-
egories (Table 1).7 Within these criteria is the Beighton 
Score, a scoring system utilized in the diagnosis of a 
hypermobility syndrome, to quantify the extensiveness 

Table 1. 
Revised diagnostic criteria for benign joint hypermobility syndrome (BJHS).7 

BJHS is diagnosed in the presence of two major criteria, or one major and two minor criteria, 
or four minor criteria.

Major Criteria

1.	 A Beighton Score of 4/9 or greater (currently or historically)
2.	 Arthralgia for 3 months in 4 or more joints

Minor Criteria

1.	 A Beighton score of 1, 2 or 3/9 (0, 1, 2, or 3 if aged 50+)
2.	� Arthralgia (≥3 months) in 1-3 joints, or back pain ≥3 months, spondylosis, spondylolysis/

spondylolisthesis
3.	 Dislocation/subluxation in one or more joints or in one joint on more than one occasion
4.	 Soft tissue rheumatism ≥3 lesions (e.g., epicondylitis, tenosynovitis, bursitis)
5.	� Marfanoid habitus (tall, slim, span/height ratio >1.03, upper:lower segment ratio <0.89, 

arachnodactyly [+Steinberg/wrist signs])
6.	 Abnormal skin: striae, hyperextensibility, thin skin, papyraceous, or scarring
7.	 Eye signs: drooping eyelids or myopia or antimongoloid slant
8.	 Varicose veins, hernia/rectal prolapse
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of hypermobility in several predetermined articulations 
(Table 2).5

	 BJHS is a relatively common phenomenon with a preva-
lence ranging from 5% to 18% in Caucasian populations8,9 
and up to 43% in non-Caucasian populations10. Younger 
individuals express a greater degree of joint laxity, which 
decreases with age.10,11 There is an approximately 2:1 fe-
male to male relative prevalence of BJHS.12 Therefore, a 
small percentage of the population presenting to a chiro-
practor’s office may present with findings suggestive of 
BJHS. This is important, considering that the majority of 
chiropractors use spinal manipulation in management of 
joint pain and function.
	 The restoration of joint mobility and function are typ-
ical goals of chiropractors and other manual therapists. 
While spinal manipulative therapy is a common therapeut-
ic approach, it may not be appropriate for all patients pre-
senting with hypermobile joints which, in theory, should 
not require treatments intended to impart increased mo-
bility to articulations. The lack of obvious extra-articular 
signs can present a diagnostic challenge to a manual ther-
apist, complicating the management of what otherwise 
may appear to be a straightforward case of mechanical 
pain. Despite a significant amount of research on BJHS, it 
remains insufficiently identified, inadequately understood 
and poorly managed by health practitioners.13 Therefore, 
the purpose of our paper is to provide an overview of the 
presentation, assessment, management and outcomes of 
three cases of patients presenting with BJHS who sought 
chiropractic care. The case presentations are discussed in 
light of the current literature about BJHS.

Case Presentations

Case 1
A 26-year-old Caucasian female chiropractic student was 
evaluated for chronic, intermittent low back and left low-
er extremity pains. She attributed the onset to a fall off a 
swing during childhood and subsequent aggravation by 
a motor vehicle collision five years prior to presentation. 
The progressive constant, dull, aching pain was localized 
to the left sacroiliac region and radiated distally to the 
posterolateral aspect of the left thigh; she denied radia-
tion past the knee. The intensity of the pain ranged from 
3–10/10 in intensity on a verbal pain rating score. It was 
aggravated by prolonged sitting, cycling, crossing her 

legs, fatigue, and positioning for side-posture lumbar ma-
nipulations in chiropractic technique class. She obtained 
some relief by exercising, walking and resting. Three 
months of chiropractic care had given inconsistent results; 
she would typically feel sore for hours after manipulation 
for her low back pain, followed by a short period of rela-
tive improvement before the pain would return.
	 She reported a number of prior musculoskeletal com-
plaints, particularly in her knees, feet and shoulders. 
Otherwise, she felt she was in good health. She had been 
a high calibre athlete but since attending chiropractic col-
lege her conditioning had decreased significantly.
	 On examination, no obvious postural deviations were 
noted. Her lumbar range of motion was mildly painful in 
forward flexion, reproducing the left thigh pain. All other 
back ranges of motion were pain-free and appeared sig-
nificantly greater than normal. External rotation of the left 
hip was limited to 50% of normal by pain. Straight leg 
raising was pain-free at 110 - 120 degrees, bilaterally. No 
neurological deficits were noted. Palpation revealed ten-

Table 2. 
Nine-point Beighton score for joint hypermobility.5

Description Bilateral 
Testing

Scoring 
(maximum 

points)

Passive dorsiflexion of the fifth 
metacarpophalangeal joint to ≥ 90 
degrees

Yes 2

Passive hyperextension of the 
elbow ≥ 10 degrees Yes 2

Passive hyperextension of the knee 
≥ 10 degrees Yes 2

Passive apposition of the thumb 
to the flexor side of the forearm, 
while shoulder is flexed 90 
degrees, elbow is extended, and 
hand is pronated

Yes 2

Forward flexion of the trunk, with 
the knees straight, so that the hand 
palms rest easily on the floor

No 1

Total 9
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derness and decreased mobility at the right C4-5, T5-6, 
T12-L1, L4-5 and left sacroiliac articulations. Tenderness 
was palpated in the erector spinae and quadratus lum-
borum musculature bilaterally, and the left gluteal and 
tensor fasciae latae musculature. Joint flexibility using 
the Beighton Score was scored by the chiropractor at 
9/9, including findings of mild genu recurvatum, marked 
hyperextension of both elbows and the ability to passively 
appose each thumb to the anterior forearm. Lumbar spine 
radiographs, including AP, lateral and lumbosacral spot 
views, revealed mild postural changes with a mild left 
lateral list of the lumbar spine, but were otherwise un-
remarkable.
	 The patient was diagnosed with BJHS and left sacro-
iliac joint dysfunction. The plan of management included 
ergonomic modification when sitting in class, restriction 
from involvement as a training partner in technique class, 
soft tissue therapy to relieve the myofascial component of 
her complaint, an exercise program directed at improving 
strength, flexibility and endurance, and limited spinal ma-
nipulation. The focus was to limit the passive treatment 
component and encourage the active component of care. 
The importance of compliance with the plan of manage-
ment was impressed upon the patient.
	 Approximately two months later, the patient reported 
she was much improved. Seven years later, she reported 
that she was experiencing occasional low back pain as a 
consequence of clinical practice, but these episodes were 
relieved by specific manipulation. She also reported that 
her symptoms would be aggravated by a lack of physical 
activity.

Case 2
A 23-year-old Caucasian female presented with left-sided 
spinal pain, extending from the base of the skull to ap-
proximately T8, that had been present for roughly two 
months. She denied any precipitating event but reported 
an extensive history of similar complaints. She rated the 
dull, aching pain as 5/10 in intensity, worse in the even-
ings, and occasionally present in the mornings. If the pain 
began in the morning, it would typically persist for the 
rest of the day. She reported aggravation by sitting and 
lying supine, and described no relieving factors.
	 The patient also reported “clicking” in the hips, eye 
pain with prolonged reading, left jaw pain, and dry skin on 
the backs of her legs. She reported a past history of a fall 

when skiing four years prior. No other significant medical 
history was elicited. She described her life as stressful due 
to her schooling, which involved a great deal of desk and 
computer work. She was attempting to improve her diet 
and had started an aerobic exercise program (three days 
weekly). She had received no treatment of any kind for 
her current or previous episodes.
	 Physical examination revealed a young woman in no 
significant distress. She was neurologically intact. No cer-
vical bruits were present. Gross range of motion of the 
cervical spine was decreased in extension-rotation bilat-
erally, provoking the neck pain of chief complaint. Thor-
acic range of motion was restricted in extension-rotation 
and left rotation by pain at the T6 - T9 region. Spinous 
palpation was extremely tender at T5-6. Tenderness was 
present in the trapezius and levator scapulae musculature, 
primarily on the left. Deep inspiration provoked mid- 
back pain.
	 The patient scored 8/9 on the Beighton Score. During 
mobility testing, both elbow joints gave a popping sound 
upon gentle hyperextension. The patient reported that this 
was normal for her. No remarkable skin extensibility was 
observed. No radiographs were taken.
	 The patient was diagnosed with BJHS, and thoracic 
facet irritation with myofascial strain secondary to pos-
tural strain. Treatment included manipulation directed to 
the mid-thoracic spine and soft tissue therapy directed at 
the upper thoracic and cervical musculature. The patient 
was given a strengthening routine using weight machines 
and was encouraged to continue aerobic exercise.
	 She was treated four times over the course of nine 
days and reported good resolution of her complaint. She 
had started the prescribed exercise program and reported 
some mild muscular stiffness. She declined to attend a 
two-week follow-up appointment because she felt well.

Case 3
A 23-year-old Caucasian female was evaluated for com-
plaint of neck and back pain that started insidiously ap-
proximately three years prior. She described the pain as 
diffuse throughout the upper and lower back. She also 
reported frequent “cracking” of her joints. Her neck felt 
stiff and she experienced sharp pain with movements such 
as rotation and extension. Aggravating factors included 
carrying bags and lifting heavy objects. She rated the pain 
in the upper cervical spine at 5-6/10, lower cervical spine 
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at 5-7/10 and thoracic spine at 8-8.5/10 in intensity. She 
had no previous chiropractic treatment for this condition. 
She used muscle relaxants, massage and frequent “self-ad-
justing” for relief. The patient scored a 21/45 (moderate 
perceived disability) on the Neck Disability Index.
	 Past medical history included panic attacks, anxiety 
attacks and depression. She typically slept a few hours 
without sleep aid medication and approximately five 
hours when taking a sleep aid. She rated her current stress 
level, which disrupted her sleep, as “severe”. Her current 
medications were clonazepam, Adderall XR, Ativan and 
Wellbutrin.
	 Physical examination revealed a patient who was 5’11” 
tall and weighed 120 lbs (i.e., a tall ectomorph), with 
arachnodactyly. The patient’s skin appeared to be slightly 
more extensible than other patients her age, but did not 
have a velvety texture. She scored 3/9 on the Beighton 
Score. However, she actively demonstrated an ability to 
subluxate her glenohumeral joints bilaterally and bring 
her heel to her hip posteriorly while in extreme hip in-
ternal rotation. Her finger extension and elbow extension 
were within normal limits; genu recurvatum was not evi-
dent. No skin lesions, muscular atrophy or scoliosis were 
observed. Postural examination revealed the right shoul-
der was slightly lower than the left.
	 Cervical spine flexion was mildly increased and caused 
a pulling sensation in the thoracic spine. Extension was 
mildly limited initially, recreating the patient’s pain, but 
she was able to proceed to full extension, causing pain 
in the interscapular region. Bilateral lateral flexion was 
moderately increased and did not elicit pain. Similarly, 
right rotation was mildly increased and did not cause 
pain. Left rotation was within normal limits and recreated 
the thoracic spine pain of chief complaint. Thoracic active 
range of motion was within normal limits but extension 
caused interscapular pain and bilateral rotation caused 
a pulling sensation. Flexion and bilateral lateral flexion 
were unremarkable.
	 Orthopaedic testing14 revealed left cervical Kemp’s test 
caused a pressure sensation in the cervicothoracic junc-
tion and lumbar Kemp’s test bilaterally causing low back 
pain. Left-sided Jackson’s test caused the patient’s pain of 
chief complaint in the cervicothoracic junction. Left cer-
vical doorbell test caused ipsilateral interscapular referral 
but only caused local pain when performed on the right 
side. The following orthopaedic tests were unremarkable: 

right-sided cervical spine Kemp’s, cervical spine neutral 
compression, Spurling’s, and right-sided Jackson’s. Aus-
cultation of the heart did not reveal any abnormal rhythm 
or sounds.
	 The patient was diagnosed with a cervicothoracic 
strain, as well as BJHS according to the revised diagnos-
tic criteria for BJHS (Table 1) given that she had one ma-
jor criterion (arthralgia for three months in four or more 
joints) and two minor criteria (Marfanoid habitus; skin 
hyperextensibility). The plan of management included 
soft tissue therapy to affected muscles, spinal manipula-
tive therapy to hypomobile segments, and strengthening 
exercises. The proposed frequency of care was two to 
three times per week for six weeks; however, due to other 
health issues the patient only attended 12 of the 16 recom-
mended visits. The patient’s presenting complaint had im-
proved but psychological issues had increased. She also 
suffered from numerous viral illnesses, which limited her 
ability to attend treatment. Both of these factors limited 
the success of her treatment.

Discussion
The above case presentations can be encountered by 
chiropractors and other manual therapists in clinical prac-
tice. Each of these female Caucasian patients, all in their 
twenties, had histories of a variety of musculoskeletal 
complaints over a number of years. They had orthopaedic 
signs of mechanical joint pain with no apparent neuro-
logical deficits nor overt features of an arthritic or other 
systemic pathology. In Case 1, the history of lack of long-
term benefit from chiropractic manipulation cued the 
clinician to re-evaluate the patient and treatment plan, re-
sulting in a more specific diagnosis and an effective treat-
ment plan that yielded excellent results. In both Cases 2 
and 3, the lack of an apparent etiology and the long hist-
ory of similar complaints led the clinician to evaluate for 
hypermobility in the physical examination. However, all 
patients demonstrated joint laxity according to the revised 
Brighton Criteria.7

	 The Brighton Criteria categorize hypermobility find-
ings into “major” and “minor” categories (Table 1). The 
Beighton Score is a scoring system commonly utilized in 
the diagnosis of a hypermobility syndrome to quantify 
the extensiveness of hypermobility in several predeter-
mined articulations (Table 2).5 It is a measure of articu-
lar laxity11 that incorporates a composite score based on 
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passive elbow hyperextension beyond 10 degrees (Fig-
ure 1), passive finger hyperextension (Figure 2), passive 
thumb apposition to the anterior surface of the forearm 
(Figure 3), passive knee hyperextension (Figure 4), and 
the ability to place both palms on the floor while standing 
(Figure 5) to rate generalized joint laxity. Each of these 
criteria receives a score of one with a total possible score 
of nine. A patient is considered to be hypermobile if the 
score is four or greater. The cut-off of 4/9 is arbitrary but 
is commonly used in the literature.11 Some authors have 
advocated measuring only the non-dominant side (giving 
a maximum score of five) to avoid joints that may be lax 
due to an exercise training effect.15

	 Cases 1 and 2 scored 9/9 and 8/9 on the Beighton 
Score, respectively. Case 3 scored a 3/9 on the Beighton 
Score, but the patient demonstrated joint laxity in her 
glenohumeral and femoro-acetabular joints, which are 
not included as part of the Beighton Score. Case 3 dem-
onstrated one major criterion (arthralgia for three months 
in four or more joints) and two minor criteria (Marfanoid 
habitus; skin hyperextensibility), which therefore meets 
the Brighton Revised Criteria7 for BJHS (Table 1).
	 Both the Beighton Score and Brighton Criteria for BJHS 
have been examined and found to demonstrate good-to-ex-
cellent inter-examiner reproducibility.16 Another measure 
of joint hypermobility, not applied in this case series, is a 

 
Figure 4. 

Knee hyperextension

 
Figure 5. 

Trunk forward flexion

 
Figure 1. Elbow hyperextension

 
Figure 2. Finger hyperextension

 
Figure 3. Thumb hyperextension
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five-item questionnaire by Hakim and Grahame (Table 4). 
This questionnaire can be useful for the clinician to incor-
porate in their initial history to screen for BJHS. Answering 
“yes” to two or more of these questions suggests hyper-
mobility with sensitivity of 85% and specificity of 90%.17

	 As in these cases, when generalized hypermobility is 
combined with myalgia of over three months’ duration, 
the criteria for BJHS have been met (Table 1).18 If BJHS 
is considered, then alternative causes of generalized joint 
laxity should first be ruled out: heritable connective tis-
sue disorders such as Marfan syndrome, Ehlers-Danlos 
syndrome, Stickler’s syndrome, Larsen syndrome and 
osteogenesis imperfecta.19 Generalized laxity is a promin-
ent finding in such patients but, unlike those with BJHS, 
they present with significant cardiovascular, skin, bone 
and eye abnormalities.20 Common features of Marfan 
and Ehlers-Danlos syndromes are listed in Table 3. The 
skin may be stretchy in BJHS similarly to Ehlers-Danlos 
syndrome, and can manifest as eyelid laxity or drooping 
eyelids. However, the skin in patients with BJHS lacks 

the velvety texture and reduced thickness that is seen in 
Ehlers-Danlos syndrome.20

	 A recent study21 reviewed the controversy regarding 
the association of joint hypermobility and osteoarthritis, 
and added new data pointing away from such an associ-

Table 3. 
Clinical signs of Marfan syndrome and Ehlers-Danlos syndrome.*

Syndrome Clinical signs

Marfan Syndrome
Arachnodactyly
Aortic root dilatation
Positive family history

Ectopia lentis
Dolichosternomelic habitus
Scoliosis, anterior chest deformity
Mitral valve prolapse

Classical Ehlers-Danlos 
Syndrome (cEDS)

Joint hypermobility 
Bruising/tissue friability

Skin hyperextensibility (velvety texture)
“Cigarette paper” scars

Hypermobile EDS (hEDS) Joint hypermobility Mild skin hyperextensibility

Vascular EDS (vEDS) 
Translucent skin
Joint laxity in the hand
Bowel and uterine rupture

Prominent bruising
Relatively normal large joint mobility
Mildly extensible skin

Kyphoscoliotic EDS (kEDS-
PLOD1/kEDS-FKBP14) Ocular fragility Soft velvety hyperextensible skin

Arthrochalasia EDS (aEDS) Marked joint laxity Soft skin
Congenital hip dislocation

Periodontal EDS (pEDS) Easily bruised fragile skin
Abundant scarring

Progressive periodontal disease (loss of teeth in 
second or third decade)

Adapted from: Malfait F, Francomano C, Byers P, Belmont J, et al. The 2017 International classification of the Ehlers-Danlos 
syndromes. Amer J Med Genetics 2017; 175c (1): 8-26.

Table 4. Five-point hypermobility questionnaire.18

1. � Can you now (or could you ever) place your hands flat on 
the floor without bending your knees?

2. � Can you now (or could you ever) bend your thumb to 
touch your forearm?

3. � As a child, did you amuse your friends by contorting your 
body into strange shapes or could you do the splits?

4. � As a child or teenager, did your kneecap or shoulder 
dislocate on more than one occasion?

5. � Do you consider yourself “double-jointed”?
Answering yes to 2 or more of these questions suggests 
hypermobility with sensitivity of 85% and specificity of 90%.
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ation. Significant extra-articular manifestations of BJHS22 
include autonomic disturbances23, skin fragility24, easy 
bruising25,26, ocular ptosis, varicose veins20, Raynaud’s 
phenomenon27, urogenital prolapses28,29, developmental 
motor co-ordination delay (DCD)30, alterations in neuro-
muscular reflex action31, fibromyalgia32, carpal and tar-
sal tunnel syndromes and neuropathies33,34, lower bone 
density20,35, depression36, anxiety and panic attacks37, lum-
bar disc herniations38, and gastrointestinal symptoms39. 
Case 3 included common extra-articular features of BJHS 
in the clinical history, reporting anxiety, panic attacks and 
depression. There appears to be a relationship between 
joint hypermobility and a higher risk of developing an 
anxiety disorder.40 Recent investigations found structural 
differences between individuals with and without joint 
hypermobility: joint hypermobility has been associated 
with a greater bilateral amygdala volume - the key emo-
tion-processing region of the brain.41 The association like-
ly reflects the genetic basis for BJHS.42

	 BJHS has been demonstrated to be a genetically inher-
ited disorder containing a strong genetic component with 
an autosomal dominant pattern, believed to affect the en-
coding of the connective tissue collagen’s protein.24 Never-
theless, there are currently no laboratory tests to diagnose 
BJHS, as in other systemic disorders43, only the “Revised 
diagnostic criteria for BJHS” (Table 1). Many experts now 
consider the commonalities in symptoms between BJHS 
and the hypermobility type Hypermobile Ehlers-Danlos 
Syndrome (hEDS) to be indistinguishable and suggest that 
BJHS is part of a hypermobility spectrum, as the mildest 
form of the hypermobility type Ehlers-Danlos.6
	 The primary underlying cause of joint hypermobil-
ity is the ligament laxity, which mainly determines the 
maximum range of motion.44 Early studies utilizing 
electron microscopic evaluation of ligaments of patients 
with BJHS demonstrated reduced thickness of collagen 
fibrils.45 It has been also proposed that individuals with 
BJHS have an abnormal ratio of type III to type I colla-
gen.2 Type I collagen, containing a high tensile property, is 
the most common collagen in the body. Type III collagen, 
located mainly in organs such as the gut, skin and blood 
vessels, is much more extensible.46 Furthermore, patients 
with BJHS demonstrate significantly lower activity of 
prolidase, an enzyme influential in the collagen structure 
of ligaments, suggesting an altered collagen metabolism 
causing joint hypermobility.47

	 Research has also evaluated the symptomatic overlap 
of fibromyalgia (FM) and BJHS32,48 in both adults and 
children49. While the underlying mechanism for pain 
hypersensitivity in FM has been extensively evaluated, 
there is little knowledge regarding the enhanced sensi-
tization to pain in BJHS.50 Individuals with FM have an 
overall lower threshold to pain, attributed to a form of 
central sensitization or small-fibre polyneuropathy in re-
sponse to repeated noxious stimulation.51,52 Conversely, in 
BJHS, it is hypothesized that pain is a result of repeat-
ed microtrauma from abnormal joint hypermobility that 
contributes to chronic arthralgia.36 It is also theorized that 
related structural differences in emotion-processing sys-
tems may cause individuals with hypermobility to have a 
heightened susceptibility to (threat of) pain and/or a per-
turbation of autonomic control.41 Interestingly, variations 
in emotion-processing systems also occur in other pain 
disorders including FM, irritable bowel syndrome and 
complex regional pain syndrome.53 Moreover, women 
with FM are 44% more likely to be hypermobile.54 In 
keeping with the female predominance reported in the lit-
erature, all three of our cases were female.
	 In addition to sex, ethnicity and age are significant 
factors in the occurrence of BJHS, with increased preva-
lence among individuals of Asian and African descent.55,56 
In the adolescent and child populations, BJHS tends to 
occur with juvenile fibromyalgia (JFM).57-59 Exploring the 
patient’s childhood history of joint hypermobility and re-
peated injuries may be clinically beneficial in identifying 
adults with BJHS, as seen in the Hakim and Grahame17 
five-item questionnaire (Table 4). Similarly, if a female 
patient has a clinical history of FM, evaluating joint 
hypermobility may be beneficial with respect to clinical 
management.
	 The sports injury literature demonstrates no clear re-
lationship between generalized joint laxity and injury.60,61 
It remains unclear if individuals with BJHS are at in-
creased risk of injury compared to their non-hypermobile 
counterparts. Studies have demonstrated a higher risk of 
injury in military recruits and ballet dancers who were 
identified as lax or very lax.62,63 In contrast, Krivickas and 
Feinberg64 found that hypermobile male athletes (Beigh-
ton 4-6/9) had a 66% lesser chance of injury than their 
less mobile colleagues. However, no difference in over-
all injury rates was observed in NCAA lacrosse players, 
though hypermobile athletes showed an increased rate of 
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ankle injuries.65 More recent reports have found increased 
injury rates in hypermobile (vs. “tight”) rugby players66, 
netball players (ankle, knee and finger injuries)67, and soc-
cer players68. Thus, the consensus is building about risk 
from hypermobility in the athletic population.
	 The athletic population, in any case, may not be an 
ideal comparison for the general population for two rea-
sons. One is that strengthening of musculature around the 
joint may aid the dynamic stability of joints in the trained 
individual.64,69 The second is that exercise may improve 
joint proprioception70, which appears decreased at specif-
ic joint angles in hypermobile individuals when compared 
to controls70,71. Vigorous exercise in relatively decondi-
tioned individuals may lead to injury72 but may have little 
effect on injury rates in highly trained individuals, as ath-
letes have enhanced proprioceptive abilities when com-
pared to non-athletes73.
	 Consideration of the role of exercise and the potential 
risks of high impact activity in deconditioned individuals 
has implications for exercise prescription in patients with 
BJHS. A graded increase in activity was beneficial in 
the presented cases and seems appropriate for decondi-
tioned patients with BJHS. Recently, a study by Celenay 
and Kaya74 demonstrated that a spinal stabilization pro-
gram can decrease pain complaints, and improve postur-
al stability and muscle endurance in women with BJHS.
An interesting perspective on the role of exercise in the 
management of hypermobile patients is our first case, 
in which a highly trained athlete became progressively 
deconditioned and had an increase in symptomatology. 
Vigorous activity may be relatively contraindicated in 
hypermobile individuals58,62 but this restriction might be 
lifted once a sufficient training effect has been achieved. 
Overall, maintenance of physical fitness is imperative for 
managing symptoms of BJHS, especially activities that 
are focused on neuromusculoskeletal control; e.g., swim-
ming, Tai Chi, pilates, yoga and dance.75

	 The management of patients with BJHS can be chal-
lenging for the patient as well as the practitioner. As 
described by Simmonds and Keer75, “patience, coupled 
with good communication and sensitive handling skills 
are required as physical problems are often longstanding 
and include secondary complications and psycho-social 
issues.” There is no conclusive evidence in the literature 
regarding best practices for patients with BJHS. How-
ever, one report highlights the importance of patient edu-

cation, therapeutic exercise, and modification of work and 
lifestyle in the management of BJHS76, reflected in our 
cases. Patients may also be advised specifically on rest 
and pacing activities, and have benefited from treatment 
with modalities including ultrasound and transcutaneous 
nerve stimulation, taping and splinting, or wearing firm 
fitting clothing to improve perceived joint stability.75 Al-
though a recent review suggests that such passive treat-
ment modalities may be ineffective in the management of 
neck pain and associated disorders76, it is unclear if such 
findings are also pertinent to hypermobile patients based 
on the existing science.
	 Patients should be provided realistic expectations since 
their recovery and healing is often slower than in their 
non-hypermobile counterparts36 by the time required to 
improve joint proprioception and strength. In the three 
cases presented above, the goal of management shifted 
to the protection of the joints by emphasizing an active 
exercise program to increase endurance and strength. 
After seven years, the patient in Case 1 maintained her 
excellent results as she continued her exercise regime, be-
ing able to participate in relatively high impact activities, 
such as hiking and backpacking.
	 It may seem paradoxical to apply manipulation, a 
treatment intended to impart mobility to articulations77, 
in patients with BJHS. However, joint dysfunctions were 
detected and treated with manipulation in the cases de-
scribed above. The judicial application of high velocity, 
low amplitude (HVLA) spinal manipulation appears to 
have benefited these three patients. Currently, only one 
other study describes a similar successful treatment of a 
patient with BJHS using a multimodal approach includ-
ing HVLA spinal manipulations.76 However, the potential 
for concomitant decreased pain thresholds in individuals 
with ligament laxity41,76 supports our clinical experience 
that hypermobile individuals seem to report soreness af-
ter physical therapies, such as massage or manipulation, 
more often than non-hypermobile individuals. Modified 
techniques, including modification of the application of 
pressure and force, should be considered when treating 
hypermobile patients after informing them of this possi-
bility.
	 The management of BJHS is complex and pain manage-
ment can be difficult in most cases. Prolotherapy is an 
alternative therapy, not explored in the three cases pre-
sented, which can be considered if conservative therapy 
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has been exhausted. Prolotherapy consists of the injection 
of growth factors or growth factor stimulators that cause a 
brief inflammatory response, thus causing increased cel-
lular activity that generates new collagen and extra-cel-
lular matrix.78 This process increases connective tissue 
strength and has demonstrated potential to aid symptoms 
from BJHS.79 Nonetheless, current research has not fully 
demonstrated the effectiveness of prolotherapy in BJHS.80

	 A case series cannot draw conclusions about efficacy 
nor effectiveness of the treatment interventions as pre-
sented herein. However, a case series can be hypothesis 
generating, and future research may illuminate best prac-
tice in the management of BJHS patients.

Summary
Recognizing joint hypermobility as a significant contrib-
uting factor in patients presenting with musculoskeletal 
complaints is often challenging for chiropractors who rely 
on clinical judgement, best evidence and knowledge of 
physiology to provide effective care. The lack of aware-
ness of BJHS may delay the diagnosis as well as delay 
effective care, thus exacerbating symptoms.13 Manual 
therapy should be used cautiously, but may afford unique 
benefits in managing pain due to spinal motion segment 
dysfunction in hypermobile patients. As demonstrated by 
the cases presented, active exercise is an essential element 
of care, especially in maintaining joint proprioception. 
Considering differential diagnoses and quickly reconsid-
ering management in the absence of expected improve-
ment in these cases allowed for a beneficial shift from 
passive to active care. Simple clinical tests, such as the 
Brighton Criteria and Beighton Score (Tables 1 and 2) 
as well as the Hakim and Grahame questionnaire (Table 
4), are valid tools that enable the clinician to identify pa-
tients with BJHS who will benefit from such a clinical ap-
proach. Future research should determine effective clinic-
al management strategies for patients with BJHS, as well 
as elucidating provocative activities and occupations.
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Background: Staying Well, Independent and Fit Together 
(SWIFT), a seniors’ exercise program, aims to promote 
health, strength, mobility and community engagement. 
We compared quality of life and balance confidence in 
SWIFT participants and non-participants, aged 60 years 
and older. 
  Methods: Cross-sectional study comparing 
participants and non-participants in SWIFT program 

Contexte  : Staying Well, Independent and Fit Together 
(SWIFT) est un programme d’exercice physique pour 
personnes âgées visant à promouvoir la santé, la 
force, la mobilité et la participation aux activités de la 
collectivité.  Nous avons comparé la qualité de vie et le 
degré de confiance de la personne dans son équilibre 
entre des sujets participant au programme SWIFT et des 
sujets n’y participant pas, tous ayant 60 ans et plus. 
  Méthodologie  : Étude transversale visant à comparer 
l’état de participants au programme SWIFT à celui de 
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using Older People’s Quality of Life Questionnaire 
(OPQOL) and Activities-specific Balance Confidence 
Scale (ABCS). 
  Results: Seventy participants completed surveys, 
41 in experimental and 29 in control group. We found 
a statistically significant between group difference 
favoring the control group in overall OPQOL score 
but not in OPQOL subscale nor overall ABCS scores. 
Participants in both groups participating in weekly 
exercises had non-significantly higher quality of life 
subscale scores. 
  Conclusion: Results suggest seniors in both study 
groups who participate in exercise have non-significantly 
higher quality of life scores compared to those who do 
not participate in exercise. Participation in the SWIFT 
exercise program or activity in general, contributes to 
quality of life in seniors. 
 
 
 
 
 
 
(JCCA. 2020;64(1):55-64) 
 
k e y  w o r d s :  seniors, exercise program, quality of 
life, balance, chiropractic

non-participants à l’aide de l’Older People’s Quality of 
Life Questionnaire (OPQOL) et de l’échelle de mesure 
du degré de confiance de la personne dans son équilibre 
associé aux gestes de la vie quotidienne (échelle ABC-S). 
  Résultats  : Soixante-dix participants ont rempli les 
questionnaires, 41 dans le groupe expérimental et 29 
dans le groupe témoin.  On a observé une différence 
importante sur le plan statistique entre les groupes en 
faveur du groupe de contrôle pour ce qui est du score 
global au OPQOL, mais non pour le score de la sous-
échelle du OPQOL ni pour le score global de l’échelle 
ABC-S.  Chez les sujets des deux groupes faisant les 
exercices hebdomadaires, on n’a pas observé de scores 
supérieurs significatifs de la sous-échelle de la qualité 
de vie. 
  Conclusion  : Les résultats semblent montrer que chez 
les sujets âgés des deux groupes suivant le programme 
d’exercices, les scores de qualité de vie ne sont pas plus 
élevés, d’une manière significative, que ceux des sujets 
ne suivant pas le programme.  Le programme SWIFT, 
et de façon générale l’activité physique, contribue à la 
qualité de vie des personnes âgées. 
 
(JCCA. 2020;64(1):55-64) 
 
m o t s  c l é s   :  personnes âgées, programme d’exercice 
physique, qualité de vie, équilibre, chiropratique

Introduction
Group exercise classes improve not only physical out-
comes in seniors but emotional and quality of life out-
comes.1,2 Improving such outcomes leads to additional 
benefits such as better balance, increases in weekly social 
activities and the ability of seniors to achieve their activ-
ities of daily living without assistance.1,2 These benefits 
increase the likelihood that seniors can live independently 
in their own home for longer periods. Seniors’ group fit-
ness programs can provide such benefits.
	 In a study assessing a seniors’ fitness program focusing 
on flexibility, strength, balance and endurance, the auth-
ors reported a significant increase in function, physical 
and emotional health in the exercise group participants’ 
program compared to non-participant matched controls.3 
In another study, senior subjects participating in a Pilates 

exercise program, comprised of 30-minute sessions twice 
a week for six months, reported an increase in quality 
of life as measured by the SF-36 compared to a control 
group.4 Similarly, exercise programs have also yielded 
significant improvements in physical, mental and social 
well-being.5-8 Such improvements were assessed after a 
short time period (two to eight weeks) of structured group 
exercise programs. Another study showed that individuals 
who had higher leisure time physical activity throughout 
adulthood had lower risks for all-cause, cardiovascular- 
and cancer-related mortality.9 These findings suggest 
there are positive benefits for seniors who participate in 
structured group exercise programs.
	 Staying Well, Independent and Fit Together (SWIFT) is 
such a structured seniors’ exercise program. The program 
aims to promote, improve and maintain physical strength, 
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balance confidence and mobility, promote health and safe-
ty, and encourage community engagement through social 
interaction in the group. Preliminary empirical evidence 
suggests that the SWIFT program has a positive effect on 
seniors’ quality of life.10 Despite a small sample size, par-
ticipants reported improvements in strength, movement, 
balance and endurance. Unfortunately, more robust data 
collection processes to capture basic administrative and 
measurable outcomes were not available. Collection of 
program data is important to assess the usefulness of this 
educational experience for interns and ensure adequate 
resources are available to sustain growth and determine 
the comparative effectiveness and benefit to seniors.
	 Our main objective was to assess if seniors participat-
ing in a community-based exercise program have higher 
quality of life, balance confidence, and social engagement 
scores compared to a non-participant group of seniors. 
We hypothesized that participants in the SWIFT program 
would experience more positive physical, mental and so-
cial well-being outcomes compared to non-participants. 
Our secondary objective was to develop a data collection 
tool to capture key indicators of program outcomes.

Methods
To assess the impact of the SWIFT program, we com-
pared the main outcomes collected from the program par-
ticipants (exercise group) to an age-matched senior cohort 
from same three-church (TCC) community who were not 
participating in the SWIFT program (control group). Eth-
ics approval was obtained through the Research Ethics 
Board of the Canadian Memorial Chiropractic College 
(CMCC) (REB # 1807B01).

Study design
We conducted a cross-sectional study between September 
and December 2018 from a convenience sample of TCC 
community members over the age of 60 years.

Participants
All participants in the SWIFT program (exercise group) 
who were 60 years and older were eligible to partici-
pate. We recruited participants via announcements made 
at the beginning of exercise classes, as well as via TCC 
announcements. Participants in the SWIFT program at-
tend free of charge and sessions are offered three times a 
week. Each session consists of approximately 15 minutes 

of cardiovascular exercise warm-up, 30 minutes of up-
per and lower body muscle strengthening using resistance 
bands, and a 15-minute cool down including stretching 
and balance exercises.
	 We recruited non-participants (control group), aged 60 
and older via announcements made during formal TCC 
events, electronic and print bulletins, and posters placed 
at TCC. Leadership of the TCC endorsed the study and 
committed to assist in making announcements during their 
services. Participants were not compensated for complet-
ing the surveys, although we offered them an opportunity 
to win one of four $25 Shoppers Drug Mart gift cards 
via random draws of participants from both groups who 
agreed to provide their contact information.

Outcome measures
Our primary outcomes were the Older People’s Quality 
of Life Questionnaire (OPQOL) and Activities-specif-
ic Balance Confidence Scale (ABCS). The OPQOL was 
developed from a constructivist approach that integrates 
theory with lay views of the meaning of quality of the 
lived lives of a representative sample of older people.11,12 
The OPQOL is a 35-item questionnaire, with items scored 
on a five-point scale ranging between strongly agree and 
strongly disagree. Higher scores relate to higher quality of 
life. It assesses the following dimensions of quality of life 
(QOL): life overall (four items), health (four items); so-
cial relationships (five items); independence, control over 
life and freedom (four items); home and neighbourhood 
(four items); psychological and emotional well-being 
(four items); financial circumstances (four items); leisure 
and activities (four items); and religion (two items).8 The 
OPQOL has sound psychometric properties (e.g. inter-
nal consistency: α 0.78-0.90; test-retest intra-class cor-
relations at four weeks ranged 0.40 to 0.78, with lower 
correlations related in changes in life; construct validity 
significantly correlated with self-rated active ageing), 
and it also performs well among ethnically diverse senior 
populations.11-13

	 The ABCS is a 16-item, self-report measure that as-
sesses the participant’s confidence in performing different 
ambulatory skills without falling. It is based on Bandura’s 
theory of self-efficacy and assesses the subject’s confi-
dence in maintaining balance while performing various 
tasks.14 The assessment typically takes five to ten minutes 
to administer.15 Respondents rate their confidence in these 
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activities on a scale from 0% to 100%, where a score less 
than 67% suggests an increased risk of falling. The ABCS 
has adequate to excellent concurrent (balance confidence 
inversely related to worry about falling) and construct 
(scores related to demographic, functional measures and 
clinical variables) validity, excellent test-retest reliabil-
ity (intra-class correlation 0.79) and internal consistency 
(Cronbach’s α= 0.95) in older adults.14,15

	 In addition, we collected participant demographic data. 
These data included: age, gender, living situation, if they 
volunteered in their community, and if they participated 
in any physical activity outside of the SWIFT program. 
These variables were included because previous studies 
suggested they were associated with physical inactivity 
and poorer outcomes.9,17-19 Finally, we assessed the func-
tionality of the data collection tool by evaluating its ease 
of use and user preference. Qualitative feedback was ob-
tained from a convenience sample of participants.

Procedure
We obtained informed consent from both the experiment-
al and control groups. After obtaining informed consent, 
both groups completed the same questionnaire that was 
made available in two formats: 1) paper based and 2) elec-
tronically via an email link to SurveyMonkey (Survey
Monkey Inc.; San Mateo, California, USA; www.survey
monkey.com). These different formats optimized data 
collection as some seniors were more comfortable with 
one format than the other and some had limited access to 
the internet. All participants used ID codes provided by 
the SWIFT program coordinator. Paper surveys included 
a signed consent form that was removed and secured by 
the Parish Nurse before completed surveys were submit-
ted for analysis. Participants who used the online format 
provided consent by submitting the survey. We collected 
data over a four-week interval following the first in-class 
announcement.
	 Paper surveys were distributed to participants in the 
exercise group at the end of classes, and to those in the 
control group following a regular Sunday worship ser-
vice. They completed the surveys at home and returned 
them before the end date of the study. Participants in both 
groups who chose to do the surveys online were given 
email access at the same time.
	 We de-identified the paper-based surveys and entered 
responses in an Excel spreadsheet. The data were collated 

on a password-protected computer and stored in a secure 
office at the CMCC. Data downloaded from the electron-
ic online survey were securely stored on a CMCC server 
using VPN access with appropriate password protection 
and encryption.
	 Finally, at the conclusion of the study we invited all 
participants, including all members of the TCC commun-
ity, to a free information seminar during which refresh-
ments were served. The community was informed via 
posters distributed about the TCC building, announce-
ments placed on TCC website, and the provision of take-
away handout seminar notices which all acknowledged 
support from the Ministry of Seniors Affairs. A CMCC 
intern and TCC staff presented at each of the events. The 
seminar provided an overview of the SWIFT program and 
study results, whilst also promoting the Ontario Ministry 
of Seniors Affairs’ Staying Healthy and Active Campaign.

Statistical analysis
To assess the potential impact of the SWIFT program, we 
compared the main outcomes collected from participants 
in the experimental group with those not involved in the 
SWIFT program (control group). The data were descrip-
tively analyzed (frequencies, means, medians, standard 
deviations (SD), 95% confidence intervals (95%CI)). 
Tests of difference were used to assess outcomes between 
groups, including Pearson chi-square (categorical vari-
ables of gender, dwelling type, living situation and volun-
teer status); t-tests for independent samples for age, and 
outcome scores (ABCS and OPQOL). In addition, the 
outcome scores were compared between seniors reporting 
participation in weekly activity and those not, regardless 
of study group using t-tests. Missing data were recorded 
as missing and not imputed. The level of significance was 
set at the 0.05 level. Free text comments were reviewed 
and collapsed into common categories and descriptively 
analyzed. The statistical analysis for this study was gen-
erated using SAS© v9.4 (SAS Institute Inc., Cary, NC, 
USA).

Results

Subject Characteristics
Seventy subjects completed the surveys, 29 were par-
ticipants in the control group and 41 in the experimental 
group. There were 52 females and 18 males with no dif-
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ference in sex distribution between groups. The overall 
mean age was 73.68 (SD 7.87), ranging between 59 to 
91 years. The mean age between groups was significantly 
different, being about 4.4 years older in the control group 
on average compared to the experimental group. Subjects 
in the experimental group reported average participation 
in the SWIFT program of 38.4 months, ranging from one 
to 78 months. Volunteering and social activities that the 
participants partake in were also recorded. Some of the 
volunteering activities the participants partake in include: 
25 individuals volunteering at a church, six assisting other 
seniors in the community, two assisting at libraries and 
nine that assist at other associations throughout the com-
munity. Subject details for all participants are presented 
in Table 1.

We found no significant difference in the overall ABCS 
scores between the experimental and the control groups. 
We found a significant difference between the two groups 
for their overall OPQOL scores; the control group had a 
higher OPQOL average score (Table 2). Mean OPQOL 
subscale scores were not significantly higher in the con-
trol group compared to the experimental group (Table 2).
	 There was no statistically significant difference in 
the average ABCS score for female participants (86.79, 
SD 13.19) compared to the male participants (88.39, SD 
9.26). There was also no significant difference between 
the average OPQOL score for female participants (4.02, 
SD 0.44) compared to the male participants (4.07, SD 
0.37). There were also no differences in the mean ABCS 

Table 1. 
Demographics of the Experimental and Control groups 

(gender, age, living situation, volunteering/social interactions throughout the month).

Characteristic
Experimental 

group 
N=41

Control group 
N=29

Statistical significance 
of variables between 

experimental and control 
groups

Gender 0.45 (p-value from χ2)

Female n (%)    33    (81)    19    (66)

Age mean (SD) 71.7 (6.68) 76.1 (8.61) 0.019 (p-value from t-test)

Mean (range) time in SWIFT (months) 38.4 (1-78) NA

Living situation 0.86 (p-value from χ2)

Living alone n (%) 14 (34)   9 (31)

Living with someone n (%) 20 (49) 16 (55)

Did not specify n (%)   7 (17)   4 (14)

Dwelling Type 0.34 (p-value from χ2)

Apartment/Condo n (%) 21 (51) 10 (35)

House/Townhouse n (%) 17 (42) 15 (52)

Did not specify n (%)   3   (7)   4 (14)

Volunteer Yes n (%) 21 (51) 22 (76) 0.04 (p-value from χ2)
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scale or mean OPQOL scores related to participants’ liv-
ing situations.
	 We found that in the total sample, 20 individuals did 
not participate in any other exercise and 50 did partici-
pate in other exercises, including the SWIFT program. 
Eighteen of those who participated in regular additional 
exercise walked, eleven worked out at home or at a gym, 
four did yoga, seven participated in Tai Chi, six danced 
for exercise and four golfed. Mean ABCS scores, over-
all OPQOL score and all OPQOL subscale scores were 
consistently higher among those reporting participation 
in exercise than in those not, with only the difference for 
OPQOL Life Overall and Home subscales achieving sig-
nificance (Table 3).

Social-educational events:
Upon completion of data collection and analysis, we held 

two social-educational events for invited participants. 
Twenty-nine participants attended the first presentation, 
including 21 SWIFT participants and eight from the 
community. Twenty-two participants attended the second 
presentation, with 15 SWIFT participants and seven from 
the community. After these sessions, seven individuals 
were interested in joining the SWIFT program. We also 
received several testimonials from the SWIFT program 
participants after these sessions which included one fe-
male participant who explained that she had undergone 
knee surgery earlier in the previous year and how much 
the exercise program helped to get on her feet faster than 
she would have ever expected. Another female partici-
pant remarked how much she would sweat during the 
exercises and how she knew how it was helping her keep 
active.

Table 2. 
Overall scores of ABCS and OPQOL, and subscales of OPQOL for participants (Experimental group) 

and non-participants (Control group) of the SWIFT program.

Scale 
Experimental group 

mean (SD) 
N=41

Control group 
Mean (SD) 

N=29
p-value from t-test

Overall ABC Scores 87.96 (12.82) 86.74 (11.20) 0.68

Overall OPQOL Scores 3.91 (0.39) 4.20 (0.42) 0.0075

OPQOL Subscale Scores

Life Overall 4.18 (0.50) 4.43 (0.49) 0.93

Health 3.73 (0.58) 4.00 (0.54) 0.69

Social 3.40 (0.47) 3.86 (0.55) 0.32

Independence 4.02 (0.48) 4.22 (0.56) 0.34

Home 4.23 (0.47) 4.43 (0.48) 0.88

Psychological 4.15 (0.43) 4.35 (0.51) 0.32

Finance 3.97 (0.66) 4.12 (0.73) 0.60

Leisure 3.83 (0.51) 4.04 (0.55) 0.68

Religion 4.32 (0.54) 4.35 (0.70) 0.22
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Software programming for future data collection
We programmed the online survey, including the demo-
graphic, balance confidence and quality of life outcomes 
in an offline-capable format. All features of the survey 
(including demographic information) remained constant 
between the online/offline formats. After assessing the 
landscape for offline-capable survey platforms, we decid-
ed that the most feasible option was to utilize Microsoft 
Excel software’s ability to save locally to work around the 
networking issues.
	 We uploaded the program onto two Lenovo TAB3 10 
Business tablets, with 32GB of internal memory. The use 
of the tablet allows for offline and online capabilities, 
within a functional yet resistant body. In addition, the 
“Business Features” of the standard Android 6.0 installed 
platform includes hardware encryption and remote ac-

cess, so that if the onsite internet becomes accessible, the 
online version of the survey is accessible.

Discussion
We found a significant difference in the overall quality of 
life score favouring the control group but not in balance 
confidence between the experimental and control groups. 
When looking into the living situation for individuals, we 
found no significant difference in quality of life scores 
or balance confidence for those who lived with another 
person in their household and those that did not. We also 
found no significant differences in overall ABCS and 
OPQOL scores by age and gender. Although the overall 
OPQOL and ABC scores between the two groups dif-
fered, we did find that exercise in any capacity was related 
to the outcomes scores.
	 We asked all participants (in both experimental and 

Table 3. 
Scores of the OPQOL subscales comparing participants who participated in weekly exercise.

Scale 
Participation in Weekly 

exercise (no) 
mean (SD) 

N=20

Participation in Weekly 
exercise (yes) 

mean (SD) 
N=50

p-value from t-test

Overall ABC Scores 83.56 (14.63) 88.57 (10.88) 0.12

Overall OPQOL Scores   3.91   (0.47)   4.10   (0.40) 0.11

OPQOL Subscale Scores

Life Overall   4.09   (0.55)   4.40   (0.47) 0.02

Health   3.70   (0.55)   3.91   (0.57) 0.16

Social   3.50   (0.40)   3.65   (0.60) 0.31

Independence   4.04   (0.53)   4.16   (0.48) 0.36

Home   4.15   (0.57)   4.41   (0.42) 0.04

Psychological   4.11   (0.57)   4.30   (0.20) 0.14

Finance   4.00   (0.60)   4.05   (0.73) 0.70

Leisure   3.78   (0.55)   3.98   (0.52) 0.15

Religion   4.32   (0.64)   4.39   (0.54) 0.73
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control groups) whether they participated in any regu-
lar exercise (apart from the SWIFT program) throughout 
the week. We found consistently higher mean scores for 
the ABCS and all components of the OPQOL including 
overall happiness, ability to enjoy their life more, and 
feeling safer within their homes and communities among 
those reporting exercise participation, albeit only signifi-
cant differences for the life and home sub-sections of the 
OPQOL.
	 Lastly, we noted how many participants chose to com-
plete the questionnaires online or in paper format for 
future reference. Thirty-seven out of the 70 participants 
chose to complete the online version, and most reported 
how simple it was to use the SurveyMonkey link that 
was provided through email. The majority of survey re-
spondents in both groups (online and paper formats) re-
sponded positively to questions about the ease of data 
collection when verbally questioned by the Parish Nurse. 
Those who reported being experienced computer users 
preferred the online version. In contrast, those with lim-
ited or no computer skills preferred the paper version.
	 Our finding of no significant difference in scores be-
tween the experimental and control groups for the ABCS 
and OPQOL subscale scores, but a significant difference 
in overall OPQOL score favouring the control group, is 
not consistent with previous studies assessing seniors in 
similar exercise groups.1-3,9,14,17,18 One such study reported 
that seniors’ fitness programs significantly improve func-
tion, physical and emotional health when compared to 
non-participant matched controls.3 Others have shown 
that group exercise programs have a beneficial effect on 
risk factors for falls, such as balance, gait and strength.14 In 
a meta-analysis of twenty-one studies assessing exercise 
interventions for preventing falls among frail older people 
living in care facilities, including 5540 participants, exer-
cise interventions were found to effectively reduce the rate 
of falls in older people. Further, the evidence supports the 
use of balance training for fall prevention and highlights 
the importance of combining exercise and fall interven-
tions in reducing rates of falling.1 In a systematic review 
that included 18 studies administering exercise programs 
to participants over the age of 65, exercise therapy was 
effective in decreasing depressive symptoms, and led to 
improvements in both the quality of life and self-esteem 
scores.2 In a study looking at older adults living alone 
and living with someone, the participants that were living 

alone or not being able to remain alone at home had lower 
quality of life scores.17 Another study showed that older 
women were more likely to experience joint pain if they 
lived rurally, were more overweight, have poorer physic-
al and emotional health related to quality of life and use 
more medications.18 It has also been shown that increased 
physical activity engaged throughout adulthood was cor-
related with a decrease in all-cause, cardiovascular and 
cancer related deaths.9 Thus, exercise and physical activ-
ity appear to be associated with improved quality of life, 
well-being and reduced rates of falling.
	 The lack of significant differences in the exercise group 
reported in our study, compared to the aforementioned 
studies, is likely due to the healthy and active attributes of 
our control group participants, who were already partici-
pating in other exercise or physical activities. Our control 
group had a high participation rate in exercise that did not 
include the SWIFT exercise program, therefore they were 
keeping active in other ways. Both groups came from the 
same church community that shares a strong faith and 
similar socioeconomic status, which led to both groups 
being very similar in demographic information. Further-
more, since we were unable to include a baseline meas-
urement for the experimental group, we were unable to 
assess if there was change in the SWIFT program partici-
pants’ balance confidence and quality of life over time. 
Future study with a more robust design could assess if the 
SWIFT program results in improved quality of life and 
balance confidence in seniors.
	 We conducted two educational sessions with both 
SWIFT participants and community members. The ses-
sions allowed for the dissemination of the knowledge 
acquired from our results to the community. Despite en-
couragement by funding agencies and institutional review 
and ethics boards to disseminate research results to par-
ticipants and communities, this is rarely done.20 More im-
portantly, the majority of participants in health research 
are interested in receiving results from studies they were 
involved and validates their participation.20,21 This is par-
ticularly pertinent when study findings are related to per-
sonal or family members’ health.20 It appears that those 
attending our sessions were interested in the results, as 
seven additional community members were motivated 
and encouraged to enroll in the SWIFT program.
	 Finally, we accomplished our second objective by rep-
licating all features of the survey (including demographic 
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information) into both online/offline formats accessible 
on a functional tablet. In so doing, baseline data from all 
new participants in the SWIFT program can be tracked 
and their outcomes monitored and compared over time. 
This will allow for program assessment and potential 
modifications as required.

Strengths and limitations
Our study had some strengths, for instance we used 
psychometrically sound outcome measures. We had sim-
ilar communities within the Tri-Congregational Church-
es when comparing the experimental and control groups. 
This made it easier for the study to be completed since the 
groups were similar in age, gender and living situations.
	 The study also had several limitations. First, despite 
various efforts to recruit participants, our samples sizes 
were small and varied between the groups, which may 
explain differences in demographic variables, as well 
as higher but not significant between-group scores sug-
gesting a possible Type II error. Second, we did not know 
the experimental group’s baseline measurements prior to 
their starting the SWIFT exercise program, so could not 
assess change over time. Third, the range of time partici-
pants were engaged in the SWIFT program was large and 
the impact of SWIFT may have been lessened on partici-
pants with limited time in the program. However, only 
four participants were new to the program and were un-
likely to have substantially affected mean scores. Fourth, 
the surveys were completed in the privacy of the partici-
pant’s own home, so there is a possibility of a response 
bias. A non-response bias, especially in the control group 
is possible. Since the control group was recruited through 
announcements, those that felt like they had a poorer 
quality of life or physical abilities may have chosen not 
to participate in the study. There was no measure used to 
test participants’ physical capabilities. Finally, since the 
participants came from a similar community they might 
have provided answers that were more socially accept-
able, such as being happier with their overall life or be-
ing healthier than they actually are. Having such a similar 
group from the Tri-Congregational Churches also could 
have resulted in a selection bias. This community is like-
ly not completely representative of the older population 
because there are many opportunities for the participants 
to be more socially engaged than those that may be more 
socially isolated.

Conclusion
We found no significant differences in the ABCS and 
the OPQOL subscales, and a significant difference in the 
overall OPQOL scores, between those who participated 
in the SWIFT program and those that did not. However, 
when comparing the overall results of the two groups, we 
found that exercising in any capacity was associated with 
significantly higher reported quality of life scores in re-
gards to enjoying their lives more, and feeling safer in 
their homes and communities. This suggests that being 
part of the SWIFT exercise program or remaining active 
one way or another contributes to enhanced quality of life 
in seniors. Finally, conducting educational sessions to in-
form seniors of the benefits of exercise programs appears 
helpful in encouraging those who may not have otherwise 
considered participating. Future research should assess 
if the SWIFT program balance confidence, balance and 
quality of life outcomes in seniors improves compared to 
baseline measures and over time.
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Background: Health locus of control (LOC) represents 
an individual’s beliefs regarding one’s ability to 
influence health outcomes. In patients with chronic and 
neurodegenerative diseases, greater internal LOC has 
been associated with lower levels of disability. 
  Objective: To examine LOC in patients with 
Huntington disease (HD). 
  Methods: A cross-sectional study of individuals 
affected by HD, stratified by disease status, was 
conducted. Participants completed a demographic 
questionnaire, the Internal Control Index (ICI), and the 
Hospital Anxiety and Depression Scales. 
  Results: Thirty-four subjects completed the study. All 
groups demonstrated greater internal LOC (measured 
by ICI scores), and significant differences between 
groups were observed. Secondary analysis demonstrated 
relationships between depressive symptoms and 

Contexte : Le locus de contrôle de la santé (LCS) 
représente les croyances d’une personne sur sa capacité 
d’influer sur son état de santé. Chez les patients atteints 
de maladies chroniques et neurodégénératives, un 
locus de contrôle plus interne est associé à des degrés 
d’invalidité moindres. 
  Objectif : Observer le LCS chez des patients atteints 
de la maladie de Huntington. 
  Méthodes : On a mené une étude transversale auprès 
de personnes atteintes de la maladie de Huntington, 
regroupées en fonction du stade de la maladie. Les 
participants ont rempli un questionnaire démographique, 
le questionnaire Internal Control Index (ICI) et le 
questionnaire HADS (Hospital Anxiety and Depression 
Scale). 
  Résultats : Trente-quatre sujets ont participé à l’étude 
jusqu’à la fin. Dans tous les groupes, on a observé un 
locus de contrôle plus interne (mesuré par les scores 
ICI), et des différences significatives entre les groupes. 
Une étude secondaire a montré l’existence de liens 
entre les symptômes de la dépression et les symptômes 
de l’anxiété, de même qu’entre le score ICI et le temps 
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anxiety symptoms, and ICI score and time from clinical 
diagnosis of HD. 
  Conclusion: As patients with chronic pain and 
neurodegenerative diseases such as HD are likely to 
present for chiropractic care, identifying factors such 
as anxiety, depression and LOC may affect patients’ 
response to care. 
 
 
(JCCA. 2020;64(1):65-75) 
 
k e y  w o r d s :  anxiety, chronic pain, depression, 
Huntington disease, internal-external control

écoulé à partir du diagnostic clinique de la maladie de 
Huntington. 
  Conclusion : Les patients souffrant de douleurs 
chroniques et de maladies neurodégénératives, comme 
la maladie de Huntington, sont susceptibles de chercher 
de l’aide auprès des chiropraticiens. Certains facteurs 
comme l’anxiété, la dépression et le LCS peuvent influer 
sur la réponse des patients aux soins. 
 
(JCCA. 2020;64(1):65-75) 
 
m o t s  c l é s   :  anxiété, douleur chronique, dépression, 
maladie de Huntington, contrôle interne-externe

Introduction
Chronic musculoskeletal pain is a complex problem af-
fecting up to 85% of patients in chiropractic clinical prac-
tice.1 Chronic pain is one of the leading burdens of illness 
in Canada with direct and indirect costs of $5.8 billion in 
2008. Patients with chronic pain conditions frequently ex-
perience misdiagnosis, delayed diagnosis, unneccessary 
tests and referrals, frustration, and poor outcomes; all of 
which may lead to increased burden on the health care sys-
tem.1 Given the financial and societal burden, appropriate 
diagnosis and management of these complaints is critical, 
and understanding how patients respond to their diagno-
sis may assist clinicians in developing appropriate educa-
tional or manual interventions. For example, locus of con-
trol (LOC), based on Rotter’s social learning theory2, is a 
personality trait that influences human behaviour2-4. This 
theory posits that behaviour is influenced by an individ-
ual’s expectation of reinforcement, the perceived value of 
the reinforcement, and the psychological context of the 
situation.2 LOC is specifically related to the “expectation 
for reinforcement” component of this theory2-4, as well as 
how an individual perceives and interprets an event, and 
how s/he then chooses to respond to the situation3.
	 In chronic diseases, health LOC represents an individ-
ual’s beliefs regarding his/her ability to influence health 
outcomes.3 Individuals with a greater internal LOC be-
lieve health outcomes are self-determined, via their 
actions or strategies, and demonstrate greater self-esteem, 
experience less depression, trait anxiety and neurotic 
symptoms.3 Using measures including the Internal Con-

trol Index (ICI)4, patients with HIV were divided into sub-
types related to their mood, anxiety and ability to adapt 
to the disease5. Those in the ‘highly adaptive’ subtype 
were found to have greater internal LOC when compared 
with the ‘average performing’ and ‘severely dysfunction-
al’ subtypes.5 In contrast, those with lesser LOC believe 
health outcomes are due to fate, luck or the decisions of 
doctors.2-4

	 While traditionally considered to be a personality trait 
that is stable over time, numerous authors have reported 
differences in LOC when examined in the context of ill-
ness or disease.5-8 Gruber-Baldini et al. examined LOC 
relative to disability scores and quality of life in patients 
with Parkinson’s disease.6 In their cross-sectional study, 
greater internal LOC scores were associated with lower 
levels of disability.6 In consideration of the psychologic-
al context variable of the social learning theory3, the au-
thors suggest those with greater internal LOC may have 
adopted behaviours and strategies to maintain functional 
abilities6. The authors further hypothesize that LOC may 
affect the course of disability as a consequence of a con-
dition.6

	 Low back pain and neck pain are the most commonly 
reported conditions for seeking chiropractic care; how-
ever, those with Parkinson’s disease, multiple sclerosis, 
stroke and diabetes may also seek care.9 These chronic 
conditions may present with unique neuromusculoskel-
etal complaints, for which chiropractic care may be help-
ful. Huntington disease (HD) is an example of a neurode-
generative disease that may cause neuromusculoskeletal 
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complaints. HD is a fatal, autosomal dominant neurode-
generative disorder characterized by progressive motor 
dysfunction, decreased cognitive abilities, and psychiatric 
or behavioural disturbances (such as depression).10-12 The 
prevalence of HD is 4-10 per 100,000 people; however, it 
impacts many more people. One of its most devastating 
effects is the impact on family life, including those at-
risk, family members and caregivers.13-17

	 The genetic mutation that confirms the diagnosis is 
a cytosine-adenine-guanine (CAG) trinucleotide repeat 
expansion in the gene that encodes for the huntingtin 
protein on chromosome 4.18,19 Typically, longer repeat 
lengths represent an earlier age of onset and more rapid 
progression of symptoms. While the length of the trinu-
cleotide repeat accounts for 50-70% of the variability in 
these factors, little is known about how other genes or 
mechanisms influence the development or rate of progres-
sion of HD.10,11,20-22 The role of non-genetic factors (such 
as coping strategies or behavioural modifications) in the 
delay of symptom onset and progression is believed to be 
important, but not well understood.11

	 In addition to assisting with prediction of the age of 
onset, the discovery of the DNA markers associated with 
the gene responsible for HD led to the development of 
predictive testing in those at-risk.23,24 The risk of devel-
oping HD is considered a major stressor with tremendous 
influence on the life and major decisions of the at-risk 
population14-16,25, yet only 10-20% have participated in 
predictive testing14,16. It has been suggested that the avoid-
ance of testing may be related to passive or maladaptive 
coping strategies.25

	 Clinically, HD is recognized by the triad of motor, cog-
nitive and psychiatric symptoms.10-12 Clinical diagnosis of 
HD is a complex process based on the clinical impression 
of the treating physician and is not homogenous in clinical 
settings as there is no current consensus regarding clinical 
diagnostic criteria. The Unified Huntington Disease Rat-
ing Scale (UHDRS) diagnostic criterion is based on the 
motor assessment component of the UHDRS and requires 
the unequivocal presence of an extrapyramidal movement 
disorder, such as choreic movement, in a patient with a 
family history of HD.10,27 In addition to its role in diagno-
sis, the UHDRS is the current gold standard measure used 
in research protocols; including clinical trials, as well as 
being used to stratify patients into groups based on stages 
of disease.10,11,18,21,22,27 The UHDRS also includes a behav-

ioural examination, which investigates symptoms such as 
depression and suicidal thoughts.27 Behavioural examina-
tion is important as up to 63% of HD patients experience 
depressive symptoms, which have also been associated 
with decrease in functional abilities and quality of life.28

	 Beyond the obvious medical implications, an affected 
individual or their family member may also be required 
to cope with new financial burdens, social stigma, gen-
etic discrimination, and the risk that children may inherit 
the disease.14-16,29,30 To deal with this myriad of difficul-
ties, patients and their families may adopt passive coping 
strategies. Passive coping strategies have been considered 
maladaptive, as the individual relinquishes control of their 
pain or situation and/or allows other areas of life to be 
adversely affected.31-33 Such coping strategies have been 
linked to poorer adjustment in chronic health conditions, 
including chronic pain, rheumatoid arthritis and whiplash 
disorders.6,31-33 Passive coping strategies have also been 
observed both in patients demonstrating lesser internal 
locus of control (LOC) and those with depression.6,25

	 The work by Gruber-Baldini provides new insight into 
the role of LOC in neurodegenerative diseases.6 Specif-
ically in HD patients, research has focused on physical 
and cognitive symptoms; however, little research has ad-
dressed the psychosocial aspects of the disease.34 Based 
on the scarce research related to LOC and the results of 
Gruber-Baldini et al.6, and in consideration of the poten-
tial for coping strategies or behavioural modifications to 
effect the course of disability, we aimed to examine the 
role of LOC in people affected by HD. Specifically, we 
examined:

1)	� the LOC in subjects affected by HD as meas-
ured by the Internal Control Index (ICI); and

2)	� their levels of depression and anxiety using 
the Hospital Anxiety and Depression Scale 
(HADS).

Methods

Study design
We used a cross-sectional survey design. Given the num-
ber of ways that an individual may be affected by HD, 
we allocated subjects to four groups based on their HD 
status. We examined differences between ‘at-risk’ (posi-
tive family history of HD without genetic testing results), 
‘pre-symptomatic’ (genetic test positive for CAG muta-
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tion, without clinical diagnosis by HD physician), ‘early 
symptomatic’ (genetic test positive for CAG mutation, 
plus clinical diagnosis by HD physician), and ‘genetic 
negative’ (family history of HD with a negative genetic 
test result) groups at a given point in time. Despite a pau-
city of evidence to suggest that LOC may be linked to the 
stage of disease progression, individuals are commonly 
allocated to these groups in order to receive support in 
the HD community or participate in research.10,11,18,21,22,27,34

Sample specification
The target population was a convenience sample of males 
and females between 25 and 45 years who were affected 
by HD. The most recent clinical information provided by 
the patient’s HD physician was used to allocate subjects 
into the pre-symptomatic or early symptomatic group. 
HD is not specifically associated with particular demo-
graphic variables; therefore, subjects representing a wide 
variety of ethnicities, education levels and socioeconomic 
status were eligible to participate. Subjects were excluded 
if they did not fit the sample specifications or were not 
competent to consent. Subjects were recruited from the 
Centre for Movement Disorders (Markham, ON) and via 
on-line communications through the Huntington Society 
of Canada (HSC) to its members.
	 Due to limited subject recruitment at six months, the 
protocol was amended to allow for online data collection. 
As those who provided data via online assessment did 
not undergo UHDRS testing, it was not possible to valid-
ate their correct allocation to the assigned study groups. 
However, we performed a post-hoc analysis to evaluate 
differences in results between the subjects who complet-
ed data collection in-person and those who completed 
it online to assess for differences in responses in these 
groups.
	 Finally, to increase participation in the study, we used 
a modification of a widely accepted framework for sur-
vey methods.35 The HSC agreed to distribute only three 
emails to its membership at one week intervals to inform 
and remind members of the study and encourage partici-
pation. The study received institutional Research Ethics 
Board approval (REB approval 1007X05).

Description of outcome measures
Locus of control was evaluated using the ICI. The ICI was 
developed by Duttweiler in 1984 based on variables asso-

ciated with internal LOC, such as cognitive processing, 
autonomy, resistance to influence attempts, delayed grati-
fication and self-reliance.4 It is a 28-item questionnaire 
and each item is rated on a 5-point scale, where higher 
scores indicate greater levels of internal LOC.4,36 The 
maximal score (high internal response pattern) is 140, 
and the minimum score (low internal response pattern) is 
28.4 In follow-up studies, the ICI has been shown to be a 
reliable measure of LOC with an internal consistency of 
0.85.36 It is significantly correlated to the Beck Depres-
sion Inventory, the State-Trait Anxiety Inventory (Form 
Y), the Coopersmtih Self-Esteem Inventory (Form A), 
and the Eysenck Neuroticism Scale.36 Further, convergent 
validity of this scale has been demonstrated against Rot-
ter’s Internal-External Scale.36 While LOC is traditionally 
considered to be a personality trait that is stable over time, 
there have been reported changes in LOC when measured 
in the context of illness or disease.5-8

	 We used the Hospital Anxiety and Depression Scale 
(HADS) to address the secondary aim of the study.38 The 
HADS has been used to assess the presence and severity 
of depression (HADS-D) and anxiety (HADS-A), and has 
been demonstrated to have good internal consistency.38,39 
It contains 14 questions, with scores ranging from zero to 
42, where higher scores indicate greater levels of depres-
sion and anxiety.38 The HADS has been validated for use 
in patients with HD with an area under curve of 0.90.28 
In this population, it has acceptable psychometric proper-
ties with a sensitivity of 1.00 and specificity of 0.79 using 
optimal cut-off values.28

	 Clinical features of HD were assessed using the UH-
DRS, a research tool produced and revised by the Hun-
tington Study Group (HSG).27 It was developed to pro-
vide a uniform assessment of the clinical features and 
disease progression, and allows for comparison of clin-
ical signs, disease progression and the effects of therapy, 
within and between trials.27 The UHDRS is composed of 
motor, cognitive, behavioural and functional assessments, 
an independence scale and a measure of total functional 
capacity.27 The UHDRS was revised based on research 
experience and available evidence and refinements made 
to the cognitive and behavioural assessment sections.27 
The UHDRS is the current gold standard for research 
protocols, has undergone extensive reliability and validity 
testing, and has been used as a major outcome measure by 
the HSG in controlled clinical trials.10,11,18,21,22
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Description of experimental maneuver
We included two strategies as noted above. The first strat-
egy involved in-person interaction with the principal in-
vestigator (PI); the subject completed paper copies of the 
demographic questionnaire, ICI and HADS, and under-
went complete UHDRS assessment. This strategy en-
abled the investigators to determine if the UHDRS scores 
obtained during the study were consistent with the most 
recent clinical information provided by an HD physician 
via the patient’s self-reported HD status. The second strat-
egy involved subjects completing only the demographic 
questionnaire (including clinical information for group 
allocation), ICI and HADS via an online survey tool.

Strategy I
Prior to data collection, a research assistant utilized a 
computer-generated random numbers table to label en-
velopes containing the two outcome measures (ICI and 
HADS), labelled with the same unique subject indentifi-
cation (ID) number to code to ensure confidentiality for 
all subjects. After consenting to participate, the subjects 
underwent a brief interview with the PI to determine if 
they had undergone genetic testing, and if so, what the 
results were (negative or positive). Those with a positive 
genetic test were additionally asked if they had been diag-
nosed with HD by their physician. This information was 
used to allocate the subject into the appropriate group.
	 Subjects were provided with a coded envelope and led 
to a private area to complete the questionnaires and were 
instructed to return their completed surveys to the PI with 
the envelope sealed. Following the completion of the ques-
tionnaire, the PI assessed each subject via the UHDRS and 
recorded their scores. All data for each subject were gath-
ered during one session lasting approximately one hour.
	 An independent research assistant scored both paper 
outcomes, and documented the UHDRS scores. The as-
sistent then used a second computer-generated random 
numbers table to reassign subject numbers and provided 
the PI with the total scores for each of the three outcome 
measures for data analysis. The second random number 
served to further ensure anonymity for participants.
	 The PI was blinded to the participants’ survey responses 
as described above. Compliance was assessed by record-
ing the number of eligible subjects who participated, the 
number who provided demographic information and the 
number not willing to participate.

Strategy II
Strategy II was introduced to increase the number of eli-
gible participants and allow for the recruitment of sub-
jects across Canada. All data (including demographic in-
formation) were collected online. Identical subject inclu-
sion and exclusion criteria applied in both strategies. All 
subjects consenting to participate were provided survey 
questions as described above from the demographic ques-
tionnaire, the ICI and the HADS. The same randomized 
coding procedure as described in Strategy I was under-
taken by an independent research assistant. All data were 
returned to the PI for analysis.

Sample size estimation
The sample size, based on Cohen’s ƒ for an ANOVA40 
and calculated via the R-Project software (R Project, ver-
sion 2.10.0)41, was 15 per group for a total of 60 subjects. 
Standard deviations (SD) obtained from previously cited 
studies5,42 suggested a great degree of variability. There-
fore, the pooled SD (13.52) from the Smith et al. study42 
was used to calculate the sample size based upon meth-
odological similarity to our study. This calculation was 
based on an effect size (ƒ) of 0.49, accounting for a 10% 
change that was arbitrarily deemed as clinically relevant. 
To compensate for non-compliance and errors in complet-
ing the outcome measures, an additional 20% was added 
to each group, for a total sample size of 18 per group and 
a total study size of 72.

Data analysis
In order to assess for any differences in responses be-
tween the subjects who completed Strategy I (in-person), 
and those who completed online assessment (Strategy 
II) of the ICI and HADS, analysis of variance was per-
formed. The ICI scores for each group were descriptive-
ly analyzed to provide means, standard deviations, min-
imum and maximum values. To address the primary aim 
of this study, a one-way ANOVA with Bonferroni correc-
tion was used to assess mean differences in the ICI scores. 
All calculations were based on a Type I error of 0.05 and 
a Type II error of 0.2. To address the secondary aim of 
this study, the scores for the HADS were analyzed using a 
Kruskal-Wallis test, as the data violated the assumptions 
for ANOVA use (assessed by the Bartlett test).
	 We calculated Spearman’s correlation test to assess the 
relationships between the outcome measures. Specifically, 
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we assessed the relationship between HADS-anxiety and 
HADS-depression scores, ICI score and length of time in 
years from HD clinical diagnosis, ICI score and length of 
time in years from HD genetic result, and depression and 
length of time in years from genetic result, and the length 
of time in years from the clinical diagnosis. All data were 
analyzed with STATA (STATA, version 10.0) and SPSS 
(IBM SPSS Statistics for Windows, Version 26.0) statis-
tical software.

Results
Thirty-four subjects completed all the questionnaires, 
while 16 completed the UHDRS assessment (Strategy 1). 
Subjects were similarly distributed across each of the four 
groups. They ranged in age from 25 to 45, with greater 
proportion being female; however, this finding is con-
sistent with other HD studies (Table 1).38 There were no 
significant differences in ICI and HADS scores of sub-
jects recruited in-office and on-line. Therefore, the data 
sets were merged and all scores used in the analysis.
	 The grouped ICI scores are summarized in Table 2. All 
groups demonstrated mean scores above the scale mid-
point of 84, indicating increased levels of internal LOC.4 
Post-hoc Bonferroni-corrected contrasts demonstrated a 
significant difference between the at-risk and early symp-
tomatic groups (p < 0.01), and the early and pre-symp-
tomatic groups (p < 0.02) (Table 3).
	 Results from the Kruskall-Wallis test of the HADS-D 
indicated a significant difference between groups (Ad-
justed H = 12.2, df=3, p < 0.01). Table 4 provides the 
means and standard deviations of these scores. Subjects in 
the at-risk category had the lowest scores (fewest depres-

Table 2. 
Descriptive statistics of ICI scores by group.

Group Mean SD Minimum Maximum

Negative 104.4 12.8 80 124

At-risk 109.3 5.5 101 118

Pre-symptomatic 107.0 9.4 92 117

Early symptomatic  90.6 12.0 74 107

Table 3. 
ICI scores contrasted between groups 

as calculated by Bonferroni-corrected comparison.

Group Negative At-risk Early 
symptomatic

At-risk     4.9

Pre-symptomatic     2.6   –2.3 16.4 (p<0.02)

Early symptomatic –13.8 –18.7 (p<0.01)

Table 4. 
Median scores and ranges for HADS-D. 

Adjusted H = 12.2, p<0.0

Group Score

Negative 2.0 (0-10)

At-risk 0.5 (0-3)

Pre-symptomatic 3.0 (0-9)

Early symptomatic 6.0 (1-10)

Table 1. 
Demographic characteristics of subjects.

Negative At-risk Pre-symptomatic Early Symptomatic

Total number 8 10 9 7

Average age (yrs) 30.0 (3.8) 29.0 (5.2) 35.4 (7.2) 38.7 (6.1)

Female subjects (%) 87.5 70 66.7 42.9

Subjects from Strategy 1 (%) 50.0 60.0 44.4 57.1

Avg years from genetic result (sd) 2.0 (2.3) N/A 8.1 (6.5) 7.6 (5.1)

Avg years from clinical diagnosis (sd) N/A N/A N/A 3.6 (2.9)
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sive symptoms), while the early symptomatic subjects 
averaged the highest scores. There were no significant 
differences between groups (Adjusted H = 6.8, df=3, p = 
0.08). Descriptive results by group are provided in Table 
5.
	 Secondary analysis demonstrated HADS-D was sig-
nificantly related to HADS-A, rs = 0.63, 95% Bias Cor-
rected accelerated (BCa) Confidence Interval (CI) [0.42, 
0.74], p < 0.01. The ICI scores were not significantly 
related to the length of time (in years) from the time of 
genetic testing, rs = -0.59, 95%BCa CI [-0.43, 0.31], p = 
0.78. The ICI scores were significantly related to length 
of time (in years) of clinical diagnosis rs = 0.89, 95%BCa 
CI [0.16, 1.00], p < 0.01. The HADS-D scores were not 
significantly related to the length of time (in years) from 
the time of genetic testing, rs = 0.02, 95%BCa CI [-0.41, 
0.44], p = 0.93, nor were the HADS-D scores significant-
ly related to the length of time (in years) from the time of 
clinical diagnosis, rs = 0.22, 95%BCa CI [-0.50, 0.73], p = 
0.63.

Discussion
Our data suggests differences in LOC may exist between 
groups of subjects affected by HD, such that those in the 
early symptomatic group had greater internal LOC than 
the at-risk and pre-symptomatic groups. Additionally, we 
observed a significant difference in depression scores be-
tween the at-risk and early symptomatic groups. We ob-
served a trend of increasing anxiety from the at-risk to 
the pre-symptomatic groups, which appeared to decrease 
in the early symptomatic groups. We also observed in-
creased anxiety levels in the negative group compared to 
those at-risk.

Locus of control
Our results suggest that differences in LOC may exist 
within groups of subjects affected by HD. Specifically; 
the at-risk group had a significantly lower LOC score than 
the early symptomatic group. Although we did not evalu-
ate changes in LOC as the disease progresses within an 
individual with HD, one may hypothesize that because 
those in the at-risk group have not yet received the genetic 
test results, they may perceive a lack of ability to control 
their future. Alternatively, those in the early symptomatic 
group may recognize the disease process has begun and 
may adopt active coping behaviours, as demonstrated in 
those with greater internal LOC.2-4,6,31-33

	 Helder et al. identified a similar trend in their cross-sec-
tional study.34 They found that a sample of patients with 
clinically diagnosed HD scored significantly higher on 
the “acceptance” subscale of the COPE inventory com-
pared to a convenience sample of healthy adults.34 Inter-
estingly, these patients scored significantly lower on other 
subscales such as “suppression of competing activities” 
and “mental disengagement”.34 This may suggest a differ-
ence in coping strategies related more to personality traits 
(such as LOC) rather than the cognitive decline associat-
ed with HD.8,34

	 Furthermore, our secondary analysis demonstrated a 
relationship between higher ICI scores and time from first 
clinical diagnosis of HD in the early symptomatic group. 
Again, this is consistent with the findings of Helder et al., 
where their subjects had a meantime elapsed of 5.1 years 
from first diagnosis.34 Although we had a small group (n 
= 7) in our study, a future longitudinal study is warranted 
to confirm this trend.
	 The early symptomatic group also had a significant-
ly higher internal LOC than the pre-symptomatic group. 
Again, it is possible that those in the pre-symptomatic 
stage of HD experience a sense of uncertainty in wait-
ing for the onset of their disease and thus are more likely 
to feel that future health outcomes are related to luck or 
fate.2,4,6 McAllister et al. reported that anxiety is common-
ly experienced in patients affected by genetic conditions; 
however, it often becomes more intense during times of 
disease change, such as a new diagnosis or genetic test-
ing.45 With respect to those specifically affected by HD, 
they commonly experience greater levels of distress fol-
lowing a genetic diagnosis in anticipation of the onset of 
HD, due to previous experiences of observing the effects 

Table 5. 
Median scores and ranges for HADS-A. 

H = 6.8, p=0.08

Group Score

Negative 5.5 (3-9)

At-risk 5.0 (1-8)

Pre-symptomatic 6.0 (3-15)

Early symptomatic 8.0 (4-15))
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of HD and concern for how such effects will affect their 
own life.34,45

Depression
Since up to 63% of patients with HD demonstrate depres-
sive symptoms that may be related to passive coping and 
poorer health outcomes8,28, we also examined the scores of 
the HADS-D scale. Previous studies suggest that depres-
sive symptoms in patients with HD are associated with 
impaired function and decreased quality of life.28 Paulsen 
et al. found that those with an expanded CAG repeat upon 
genetic testing demonstrated greater levels of distress on 
psychiatric testing than those without the expansion.44 
We observed a significant difference in depression scores 
between the at-risk and early symptomatic groups. Our 
findings reinforce the presence of depressive symptoms in 
patients with early symptomatic HD, and encourage early 
evaluation and treatment.28

	 While our findings support the presence of depression 
in patients with HD, we cannot comment upon how it is 
affected by the progression of symptoms over time. We 
found a trend toward a negative correlation between the 
HADS-depression score and the elapsed time since re-
ceiving a genetic result. It is important to interpret these 
results with caution as this relationship was observed 
within a small and specific group. If confirmed in a larger 
study, these results may suggest that within the pre-symp-
tomatic stage of HD, individuals may become less affect-
ed by depressive symptoms the longer they have to accept 
the result. When dealing with patients with terminal ill-
nesses, Kubler-Ross described a dynamic cycle involv-
ing denial, anger, bargaining, depression and acceptance 
states of grief.45 In consideration of this process, it may 
be hypothesized that simply the confirmation of a gen-
etic diagnosis may evoke similar emotional responses 
and cause an individual to progress through the process of 
grief, eventually resulting in greater acceptance.

Anxiety
Anxiety is considered a common neuropsychiatric symp-
tom in patients with HD, and the evaluation of its presence 
is considered important in a comprehensive examination 
of a patient with the disease.21 Although we observed no 
significant differences between groups, our findings sug-
gested a trend of increasing anxiety from the at-risk to 
the pre-symptomatic, which then decreased in the early 

symptomatic groups. As hypothesized above, perhaps the 
distress associated with receiving a positive genetic test 
leads to greater anxiety than the actual development of the 
disease due to LOC and the belief that future health will 
be determined by fate.2,4,6,34

	 Increased anxiety levels were also observed in the 
negative group compared to the at-risk. In addition to the 
challenges that may present to all members of an affected 
family14-16, those who receive a negative genetic test result 
are commonly affected by “survivor’s guilt”45. This con-
cept speaks to the guilt associated with not inheriting the 
CAG expansion, while other family members may not yet 
know about their future, may have tested positive, and/
or may already demonstrate symptoms.45 Studies suggest 
those receiving negative genetic test results demonstrate 
this phenomenon, in addition to a period of emotional 
numbness and difficulties developing new perspectives 
for life.45,47-51 Future studies with a larger sample may elu-
cidate if this finding changes over time.
	 Finally, when examining the pooled data from all sub-
jects, a positive relationship was observed between de-
pression and anxiety, suggesting that these symptoms may 
be linked. This finding is supported by previous research 
that has identified a wide spectrum of neuropsychiatric 
symptoms and disorders in patients with HD.10,11,27,28

Limitations and future research
Our study included a small convenience sample that may 
not be representative of the general HD population. It is 
important, therefore, to interpret the results with caution. 
It is also possible that data collected online were complet-
ed by participants with assistance from a second party. In 
the future, a study involving multiple sites to recruit a lar-
ger sample may confirm the observed results of this study.
	 Recruitment was limited to individuals prior to the 
onset of moderate to severe symptoms in order to en-
sure that all subjects were competent to provide consent. 
While this limitation was intended to protect the rights of 
the research subjects and increase internal validity, it may 
have resulted in the recruitment of a younger population 
and limited the generalizability to the entire population 
affected by HD. In patients without neurodegenerative 
disease, internal LOC was associated with hippocampal 
volume in young and elderly subjects52 ; however, this 
relationship has not been examined in patients with HD 
or other neurodegenerative diseases. Future research may 
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attempt to measure this. It should also be noted that there 
was a high percentage of females who participated in this 
study. Given there is no relationship between inheritance 
and patient sex, the findings of this study must be inter-
preted with caution with respect to the generalizability to 
the entire population affected by HD.
	 It is important to consider that disease progression in 
patients with HD has historically been evaluated based 
on motor dysfunction; however, changes in behaviour 
and cognition may be observed as a patient approaches 
symptomatic diagnosis.53 Duff et al. have found a great-
er prevalence of apathy, disinhibition and executive dys-
function (“frontal behaviours”) in patients with the CAG 
expansion, and also noted that these behaviours are as-
sociated with motor and cognitive markers of HD pro-
gression.53 These findings reinforce the need for further 
research with a more robust population and may also sug-
gest that the group stratification could be modified given 
the association between the Frontal System Behavioral 
Scale scores and the probability of diagnosis within five 
years.52 It is possible that those in the pre-symptomatic 
category could perhaps be considered in the early stage 
using expanded diagnostic criteria. Future longitudinal 
research with a more robust population and diverse out-
come measures may provide further insight into the role 
of LOC as the disease progresses.
	 Despite numerous attempts using various forms of 
communication through both the PI and the HSC, sub-
ject recruitment was a significant challenge. The HSC has 
documented that many Canadians affected by HD prefer 
to remain independent from affiliations with the disease, 
avoid participation with volunteer or support groups, and 
decline to participate in research studies.4 Utilizing Dill-
man’s method as it is described may have resulted in a 
greater response rate; however, we felt our modified ap-
proach balanced the need for email communications and 
respecting the time and willingness of a charitable organ-
ization and its volunteers, donors and members to partici-
pate.35

	 Given the difficulties with recruitment, we recognize 
our study was underpowered based on our sample size esti-
mation. This may have impacted our results and increased 
the potential for type II error, thus our findings should be 
cautiously interpreted. Given the lack of current studies 
on LOC in patients with HD, we used the pooled SD of 
a study with similar methodology42, as well as arbitrarily 

assuming a 10% difference in scores would be clinically 
relevant. In the initial estimation of required number of 
subjects, it was decided to include an additional percent-
age (20%) to account for the possibility of non-compli-
ance and errors in completing the outcome measures. In 
retrospect this appeared to be a gross over-estimation of 
the actual number of incomplete returns, which was zero. 
Despite these comments, the authors acknowledge the 
failure to recruit the number of subjects recommended by 
the power calculation, and encourage care in interpreta-
tion of the results. Future studies should consider a multi-
site strategy in effort to facilitate subject recruitment.
	 Further, it is also important to recognize the potential 
for selection bias in the current study. It is possible that 
the participants in our study may have had greater lev-
els of internal LOC compared to the general population 
affected by HD. Those who demonstrate more active 
coping strategies (including those with greater levels of 
internal LOC) commonly seek out information regarding 
their disease process30, thus they may be more likely to 
participate in research. It may also be possible that those 
with fewer depressive symptoms and lower levels of anx-
iety would also be more likely to participate in research. 
However, it can be assumed that selection bias would af-
fect each group equally, and thus relationships observed 
between groups may be realistic.
	 Finally, our study was cross-sectional in design and did 
not allow for evaluation of change in LOC over time. It 
does provide the basis for hypothesis generation and fu-
ture longitudinal studies. In particular, this study aimed to 
inform future research that examines an individual’s LOC 
as it relates to coping ability and strategies, quality of life 
and/or functional abilities.

Conclusion
As patients with chronic pain and neurodegenerative 
diseases such as HD are likely to present for chiroprac-
tic care, it is important that chiropractors recognize the 
psychosocial factors that may affect patients’ clinical 
presentation and response to care. In addition to manu-
al care, chiropractors may consider evaluating LOC, 
screening for symptoms of anxiety and depression, and/
or identifying passive coping strategies, which may be 
associated with poorer outcomes in chronic health con-
ditions. Assisting patients with the development of active 
coping strategies (or referring for this when appropriate) 
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may benefit patients and their prognoses. Future research 
could have important implications in informing disease 
management programs and coping strategies for individ-
uals affected by HD.
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Objective: To present the clinical case of a patient with 
an upper extremity superficial venous thrombosis (SVT), 
and to highlight the importance for clinicians working 
in musculoskeletal care settings, to considered non-
musculoskeletal causes for their patients’ presentations. 
  Clinical Features: A 31-year-old male presented to an 
academic chiropractic clinic with progressive left sided 
tension over the medial arm, extending to the anterior 
aspect of his proximal forearm. 
  Intervention and Outcome: The patient was initially 
diagnosed with possible biceps/brachialis muscular 
strain and peripheral entrapment of the median nerve. 
A course of treatment involving soft tissue therapy 
was initiated. Unfortunately, the patient’s symptoms 
worsened, and on further evaluation, near full occlusion 
and phlebitis of the left cephalic vein was discovered. 
Symptoms dissipated over the next few days with 
conservative medicinal efforts. 
  Summary: Although not often viewed as a serious 

Objectif : Présenter le cas d’un patient ayant une 
thrombose veineuse superficielle (TVS) du membre 
supérieur et souligner l’importance pour le clinicien 
dans un établissement de traitement de troubles 
musculosquelettiques de prendre en compte les causes 
qui ne sont pas d’origine musculosquelettique dans 
l’étude du tableau clinique du patient. 
  Caractéristiques cliniques : Un homme de 31 ans 
s’est présenté à une clinique chiropratique universitaire 
en raison d’une tension progressive ressentie à partir 
de la partie médiane du bras gauche jusqu’à la face 
antérieure de l’avant-bras proximal. 
  Intervention et résultat : On a d’abord évoqué la 
possibilité d’une foulure du biceps ou du muscle 
brachial antérieur et d’un englobement périphérique 
du nerf médian. Une thérapie des tissus mous a été 
amorcée. Mais malheureusement, les symptômes du 
patient se sont aggravés et, après une évaluation plus 
approfondie, on a découvert une occlusion presque 
complète de la veine céphalique gauche et une phlébite. 
Les symptômes se sont dissipés au cours des jours qui 
ont suivi le début d’un traitement conservateur par des 
médicaments. 
  Résumé : La TVS n’est pas souvent considérée comme 
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condition, or factored in the differential diagnoses of 
musculoskeletal practitioners, to not consider SVT as a 
cause of a patient’s symptoms may lead to a protracted 
clinical course and increased discomfort for the patient, 
and in rare cases, more serious consequences. 
 
 
 
 
(JCCA. 2020;64(1):76-81) 
 
k e y  w o r d s :  chiropractic, diagnosis, management, 
superficial venous thrombosis, upper limb

une affection grave et n’est pas prise en compte dans 
les diagnostics différentiels posés par les praticiens 
de l’appareil locomoteur. En ne la considérant pas 
comme une possible cause des symptômes d’un patient, 
on risque de prolonger les interventions et d’aggraver 
la gêne du patient, et dans de rares cas, de causer des 
conséquences plus graves. 
 
(JCCA. 2020;64(1):76-81) 
 
m o t s  c l é s   :  chiropratique, diagnostic, prise en 
charge, thrombose veineuse superficielle, membre 
supérieur

Introduction
Superficial venous thrombosis (SVT) is a relatively 
common condition, yet many cases are not recognized 
or reported as it is generally considered to have a be-
nign and self-limiting course. That being said, SVT has 
been linked to more serious conditions such as deep vein 
thrombosis (DVT) and pulmonary embolism (PE).1-3 
Although the true incidence is uncertain, in the United 
States, the annual incidence of SVT has been roughly es-
timated to be over 123,000 cases.4,5 Patients often present 
with a painful “cord-like” mass along the course of the 
affected superficial vein, and clinical features may also 
include swelling, erythema, and/or warmth of the over-
lying skin.4,6,7

	 In the early stages, some patients with venous thrombo-
sis lack signs of acute inflammation and may present with 
non-discriminatory symptoms mirroring musculoskeletal 
or other biomechanical conditions.8,9 This may result in a 
delay in diagnosis or improper treatment options, which 
may lead to a progression of the disease process, poorer 
prognosis, and prolonged pain and discomfort for the pa-
tient. Therefore, it is important that SVTs are effectively 
identified by all primary care practitioners to allow for 
proper management and the mitigation of unfavourable 
outcomes. However, pathology associated with vascular 
diseases are not often considered as differential diag-
noses by musculoskeletal practitioners such as physical 
therapists and chiropractors.10 We present the case of a 
31-year-old male who presented to a chiropractic clinic 
with a chief complaint of anterior left arm tension, in-

itially attributed to a muscular strain/nerve entrapment, 
which was later identified as being the result of an SVT. 
An overview of the etiology, risk factors, diagnosis, and 
management of SVT as they pertain to this case will also 
be discussed.

Case presentation

History
A 31-year-old male presented to a chiropractic teaching 
clinic with a four-week history of progressive left sided 
arm tension which extended from the medial aspect of 
his arm to the anterior aspect of his proximal forearm. 
He indicated that he was generally healthy and had not 
changed any of his regular physical activity or exercise 
routines over the preceding year. He did not participate 
in any competitive training or repetitive overhead activ-
ities. He described his arm symptoms as tension along the 
medial aspect of the arm when full outstretched, and did 
not otherwise have any discomfort. The symptoms had 
been mildly progressive as they were becoming present 
with a reduced amount of extension to the elbow and they 
were not resolving with time. The patient indicated that 
the tension in the arm had begun to limit his ability to 
participate in physical activity and that he was becoming 
increasingly concerned and anxious. The patient denied 
any constitutional signs or symptoms, his medical history 
was unremarkable, and he was generally well. In addition, 
there were no red flags indicative of serious pathology 
identified during the assessment.
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Physical examination
The patient was 5’4” and weighed 120 pounds. There 
was no observable swelling, discolouration, or skin lesion 
visualized over the area of compliant. Ranges of motion 
of the elbow were full with a report of tension over the an-
terior aspect of the left elbow in full extension. His blood 
pressure in the left arm was 110/65 mmHg and his heart 
rate was 64 bpm. An upper limb neurological examina-
tion was unremarkable bilaterally. Orthopedic testing of 
the left elbow was negative. Examination of the cervical 
spine was unremarkable and did not reproduce any of the 
patient’s arm symptoms. On palpation, mild tenderness 
was elicited over the left biceps and brachialis muscula-
ture as well as over the cubital fossa. There was a thin 
rope-like structure that was tender to palpation along the 
anterior medial aspect of the forearm that coursed along 
the path of the median nerve. The differential diagnoses 
for the patient included biceps/brachialis muscular strain 
and peripheral entrapment of the median nerve.

Management
A treatment plan that included soft tissue therapy (spe-
cifically myofascial release techniques) over the area of 
complaint was initiated. Following a single session of 
manual therapy, the patient reported a gradual increase 
in tension in the anterior arm, and pain when performing 
full extension of the elbow. At this point, further manual 
therapies were discontinued and a trial of watchful rest 
was advised. After approximately one week of rest, the 
patient reported that the symptoms were progressively 
worsening and the patient was instructed to consult with 
his general physician who subsequently requisitioned a 
doppler ultrasound of the left elbow. The results of the 
ultrasound identified a near full occlusion and phlebitis of 
the mid-portion of the left cephalic vein, above the cubital 
fossa. The patient was then advised to avoid strenuous ac-
tivity and to apply heat to the area until his symptoms dis-
sipated. The patient began to experience relief to his arm 
within the five days that followed. On further questioning, 
it was discovered that approximately one month prior to 
the patient’s initial clinic visit, he had undergone routine 
venipuncture for serology testing, which may have been 
the inciting event to the patient’s condition.

Discussion
SVT characteristically involves a sequence of inflamma-

tion and thrombosis in the lumen of a superficial vein(s) 
as a consequence of one, or more, mechanical, chemical, 
biological, or rarely, infectious factors.1,11 The degree of 
thrombosis within a vein can vary, with more severe cases 
extending into the deep venous system.12 The etiology of 
SVT has often been attributed to the components of Vir-
chow’s triad, which describes three broad categories of 
contributory factors for the development of thrombosis: 
1) endothelial injury, 2) hemodynamic changes, such as 
venous stasis and turbulent flow, and 3) hypercoagulable 
states due to underlying conditions (i.e. factor V Leiden, 
prothrombin G mutation, protein C and protein S defi-
ciency, antithrombin II, etc.).13,14 Endothelial damage to 
the vessel wall can result from either external trauma, 
such as from blunt force injuries or compression of the 
vein, or internal trauma, due to intravenous injections or 
drawing blood, as depicted in the presented case.1

	 Varicose veins are thought to be a major predisposing 
factor for SVT and have been found to be associated in 
as high as 62% of cases due to their increased suscept-
ibility to local external injury, as well as their propensity 
for venous stasis and altered flow rates.1,14-16 Additional 
risk factors that have been identified for the development 
of SVT include prolonged immobilization, obesity, use 
of oral contraceptives or hormone replacement therapy, 
pregnancy, recent surgery, vein stripping, the use of cer-
tain drugs, a history of SVT or DVT, intravenous catheter 
use, and active malignancies.1,11,13 Autoimmune diseases 
may also increase susceptibility to the development of 
SVT, such as Behçet’s disease and Buerger’s disease.17,18

	 Although the epidemiology of SVT has not been well 
established, the prevalence of SVT in the lower extremity 
in the general population has been estimated to be around 
3% to 11%, with an increased prevalence in women and 
older adults.5,19 This is approximately two-times higher 
than both DVT and PE combined.20 SVT in the upper ex-
tremity is less common and typically involves the ceph-
alic and basilic veins.13,21

	 Clinical features of SVT can include the presence of 
erythema, warmth, and/or swelling over the affected vein. 
On palpation the vein is usually tender and may be hard 
along its distribution.6,22,23 In the absence of characteris-
tic signs and symptoms, recognizing potential instigating 
factors from the patient’s history, such as possible traumas 
or systemic conditions, becomes imperative for identify-
ing the correct diagnosis.
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	 Compared to the lower extremity, the risk of progres-
sion of upper extremity SVT to DVT or PE is believed 
to be less.13 Nevertheless, pulmonary emboli have been 
reported to be present in up to one-third of patients with 
upper extremity DVT.24 Additionally, although a rare oc-
currence, the development of PE arising from thrombosis 
of the superficial veins of the arm, such as the basilic vein, 
has been documented.25 The risk also seems to be great-
er when an SVT is in close proximity to a junction with 
the deep venous system, in particular, the saphenofemoral 
and the saphenopopliteal junctions.1,22 In fact, migration 
of an SVT to within three centimetres of the saphenofem-
oral junction, where the great saphenous vein joins the 
femoral vein, is considered to be as dangerous as a prox-
imal femoral DVT.4

	 In the present case, the patient’s chief complaint was 
that of tension over the anteromedial arm and forearm 
with no obvious signs of swelling or discolouration. His 
medical history was unremarkable. However, he did re-
call routine blood work being performed approximately 
one month prior to the onset of his left arm complaints 
that was conducted on the same side of his presenting 
symptoms. This key piece of information was initially not 
considered during the initial assessment, and only deemed 
relevant after an adverse response to soft tissue therapy 
was experienced by the patient. As stated above, SVTs 
occurring in the upper extremities are not as common as 
those in the lower extremities, but specific details of the 
patient’s history such as the use of intravenous catheters, 
intravenous injections or drug use, or venipuncture for 
blood work or donations, should increase the suspicion of 
an upper extremity SVT as these are believed to be chief 
causative factors.13,26 In addition to asking the patient 
about potential causes for vessel trauma, inquiring about 
other risk factors discussed above should be included in 
the patient’s initial evaluation (Table 1). In the absence 
of a local or obvious causative factor, the presence of an 
underlying occult condition should be considered and the 
patient may be required to undergo additional screening 
for coagulation abnormalities, particularly in cases where 
the thrombosis is extensive, migrant, or recurrent.22,27 
Likewise, the presence of fever or leucocytosis may indi-
cate that the patient is suffering from a systemic infec-
tion.13

	 In an otherwise healthy, young patient, where there is 
clinical suspicion of venous thrombosis in the upper ex-

tremity, consideration should also be given to a diagno-
sis of Effort Thrombosis, or Paget-Schroetter Syndrome. 
This is a relatively infrequent disorder, and refers to axil-
lary-subclavian vein thrombosis associated with strenuous 
and repetitive or sustained upper extremity movements, 
such as those involved in sporting activities.28,29 Swell-
ing and arm discomfort are the most frequent presenting 
problems associated with this condition, and unlike those 
suffering from upper extremity DVT secondary to cen-
tral venous catheters, patients with effort thrombosis are 
usually symptomatic.28

	 In most uncomplicated cases of SVT, a clinical diag-
nosis is established based on presenting signs and symp-
toms, however, due to the associated risk of DVT and 
PE, further evaluation may be necessary. Concomitant 
DVT has been reported in up to 44% of individuals with 
a diagnosis of SVT and is usually associated with exten-
sive limb swelling.22,27 Furthermore, up to 33% of DVT’s 
have been reported to have asymptomatic PE, and up to 
13% have symptomatic PE.27 In a systematic review and 
meta-analysis on the prevalence of DVT and PE in pa-
tients with SVT, roughly 18% and 7% of patients with 
SVT were found to have DVT and PE respectively.20 For 
this reason, asking patients who present with confirmed or 
suspected SVT about symptoms of PE, such as dyspnea, 
pleuritic chest pain, and fever is important. Given that a 
diagnosis of SVT on the basis of clinical features alone 
is not always straightforward, as well as taking into con-
sideration the supplemented risk of an associated DVT or 
PE, venous ultrasonography is now considered essential 
for both confirming the clinical diagnosis of SVT and for 

Table 1. 
Factors that should increase a practitioner’s suspicion 

of SVT.

• � Intravenous catheters
• � Intravenous injections 

or drug use
• � Venipuncture for blood 

work or donations
• � Prolonged 

immobilization
• � Recent surgery

• � Pregnancy
• � Use of oral contraceptives or 

hormone replacement therapy
• � Varicose veins or vein 

stripping
• � Inherited hypercoagulable 

condition
• � History of SVT or DVT
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ruling out concomitant DVT.4,23 Ultrasound may also be 
useful for excluding other differential diagnoses, such as 
cellulitis, panniculitis, erythema nodosum, insect bites, 
and lymphangitis.24

	 Treatment of an SVT will depend on a number of fac-
tors, including the location and the underlying cause of 
the SVT, as well as the presence of concomitant DVT, 
varicose veins, and hypercoagulability disorders.1,13 
The majority of patients are treated symptomatically 
with the goal of relieving pain, reducing erythema and 
swelling, and preventing potential complications or re-
occurrence.1,13 These treatments may include local heat, 
anti-inflammatory agents, and compression.1 In cases of 
upper extremity SVT secondary to an intravenous cath-
eter, the device is first removed followed by conservative 
measures. Anticoagulation is seldom indicated for SVT 
unless there is progression or involvement of the deep 
venous system30, inflammation is persistent in the affected 
area31, or venous reflux is demonstrated on duplex ultra-
sound at the saphenofemoral junction/ saphenopopliteal 
junction in association with varicose veins1. If a hyper-
coagulable disorder is identified, treatment with long term 
anticoagulation may be warranted.1

	 In this case, the patient underwent a course of soft tis-
sue therapy over his area of complaint due to an initial 
differential diagnosis of muscular strain and peripheral 
nerve entrapment. This treatment exacerbated the pa-
tient’s condition after a single session and prompted an-
cillary investigation. Local massage or manual therapy is 
generally contraindicated over an area of venous disease 
involvement (this may include phlebitis, thrombophleb-
itis, DVT and/or SVT) due to potential for worsening ac-
companying inflammation and pain.32 In the case of vari-
cose veins, the area with varicosities should be avoided 
if applying pressure is pain provoking or if the patient 
has risk factors of clot formation.32 Although this patient’s 
symptoms eventually resolved within five days once the 
appropriate diagnosis was made, unnecessary pain and 
discomfort could have been avoided.

Summary
This case demonstrates the importance for clinicians that 
work primarily in a musculoskeletal care setting to con-
sidered non-musculoskeletal causes for their patients’ 
presentations when formulating differential diagnoses. 
With respect to SVT, the initial signs, symptoms, and 

examination may not always point to a definitive diag-
nosis. Therefore, ensuring that key elements from the pa-
tient’s history are acknowledged, such as possible trauma 
or underlying medical conditions, becomes essential. 
Due to the associated risks of DVT and PE, ultrasound 
evaluation of a suspected SVT may need to be performed. 
As such, communication with the patient’s primary care 
physician, or other health care providers, may be neces-
sary to help facilitate further diagnostic procedures. In 
the case of a confirmed SVT contributing to a patient’s 
symptoms, it may be within the practitioner’s scope to 
provide symptomatic relief and/or coordinate with other 
practitioners to provide interventions that may fall out-
side their abilities or legal restrictions. For chiropractors 
and other manual therapists, the main goal should be to 
identify these conditions early, to prevent unnecessary 
and potentially harmful treatments, and to ensure that the 
appropriate work-up is carried out.
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Introduction: Clinical trial registries are used to help 
improve transparency in trial reporting. Our study aimed 
to identify potential publication bias in chiropractic and 
spinal manipulation research by assessing data drawn 
from published studies listed in clinincaltrials.gov. 
  Methods: We searched the clinicaltrials.gov registry 
database for completed trials tagged with the key 
indexing terms chiropractic or spinal manipulation. 
We assessed if the trial registry had been updated with 
data, then searched for publications corresponding to 
the registered trials. Finally, the frequency of positive or 
negative results was determined from published studies. 
  Results: For the term ‘chiropractic’, 63% of studies 
supported the intervention and 52% supported the 
intervention for the term ‘spinal manipulation’. 
  Discussion: Publication bias in chiropractic and 
spinal manipulation research listed in clinicaltrials.gov 

Introduction : Les registres des essais cliniques servent 
à accroître la transparence des rapports sur les essais. 
Notre étude visait à trouver les éventuels partis pris 
de publication dans les travaux de recherche sur la 
chiropratique et les manipulations vertébrales à l’aide 
de données tirées d’études publiées et répertoriées dans 
clinincaltrials.gov. 
  Méthodologie : Dans la base de données du 
registre clinicaltrials.gov, nous avons cherché des 
essais terminés marqués par les termes d’indexation 
« chiropratique » et « manipulation vertébrale ». Nous 
avons cherché à savoir si le registre des essais avait 
été mis à jour par l’ajout de données, puis nous avons 
recherché les publications correspondant aux essais 
répertoriés.  Enfin, nous avons établi la fréquence des 
résultats positifs et négatifs à l’aide des études publiées. 
  Résultats : Avec le terme « chiropratique », 63 % 
des études étaient en faveur des interventions; avec 
l’expression « manipulation vertébrale »,52 % des 
études étaient en faveur des interventions. 
  Discussion : Il semble y avoir un parti pris de 
publication dans les travaux de recherche sur la 
chiropratique et les manipulations vertébrales 
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appears to occur. Further work may help understand 
why this happens and what may be done to mitigate this 
moving forward. 
 
 
(JCCA. 2020;64(1):82-87) 
 
k e y  w o r d s : chiropractic, publication bias, scientific 
journals

répertoriés dans clinicaltrials.gov.  D’autres travaux 
pourraient aider à comprendre la cause de ce 
phénomène et à trouver des moyens de le réduire dans 
l’avenir. 
 
(JCCA. 2020;64(1):82-87) 
 
m o t s  c l é s  : chiropratique, biais de publication, 
revues scientifiques

Introduction
Publication bias is defined as “the tendency to publish re-
ports of research that appears to support a hypothesis and 
to refrain from publishing findings that do not, thereby 
creating opinions about the truth of the intervention that 
may be unduly optimistic”.1 This may result from fear of 
rejection, failure to submit findings with negative results, 
failure to accept such papers by journal editors, or fail-
ure to submit information by those with vested interest in 
the results. This is important because exclusion of studies 
at a review or study level may not provide an accurate 
representation of aggregate study results, which could 
impact recommendations drawn from systematic reviews 
and meta-analysis.2 Additionally, stakeholders need com-
plete information to make decisions about the effective-
ness of a given intervention.3

	 Clinical trials are essential for providing information 
on how treatments compare to one another for a given 
condition.4 Researchers in the United States who initi-
ated studies after September 2007 are required to register 
clinical trials onto registries such as the clinicaltrials.gov 
website.5 The International Committee of Medical Journal 
Editors also recommends this to all authors conducting 
clinical trials.6 Trials databases are specifically designed 
to prevent selective publication and selecting reporting of 
research outcomes. Trial registries also provide a venue 
where information from study results can be made public. 
They are, further, a source of information for non-pub-
lished, yet completed, clinical trials.7 However, doubts 
exist that trial registries are an effective method for re-
ducing publication bias.8 Approximately half of trials fail 
to report results in a clinical trial registry.9

	 To study publication bias, one can search an electron-
ic clinical trial registry to identify relevant studies for a 

given area of research. This type of search examines what 
is known as gray literature, which includes unpublished 
studies and studies never submitted to peer review.2 In 
one meta-analysis of 28 special education journals, less 
than half included gray literature and only 33% addressed 
publication bias.2 Researchers of this study concluded 
that not including the gray literature is associated with an 
increased risk of publication bas.2

	 Goldacre encourages others to explore publication 
bias for specific interventions to identify its prevalence.9 
We could locate no information about the prevalence of 
publication bias in chiropractic and spinal manipulation 
clinical trials. The primary objective of our study was to 
identify potential publication bias related to chiropractic 
and spinal manipulation trials.

Methods
We used a 4-step process to meet our primary objective. 
The first step determined the number of completed trials 
in clinicaltrials.gov listed under the key indexing terms 
chiropractic and spinal manipulation research. A second 
step determined if any results were posted on the clinic-
altrials.gov database. Third, we looked at the publication 
section on clinicaltrials.gov to determine if there were 
any publications associated with the studies. Finally, we 
determined the proportion of publications whose results 
favored the intervention.

Search strategy
Data collection took place from May 2018-August 2018 
for the term chiropractic and from February 2019-April 
2019 for the term spinal manipulation. To complete our 
first objective, identifying potential publication bias, 
we searched clinicaltrials.gov looking for studies with 
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the term chiropractic or spinal manipulation, using the 
advanced search category. In the ‘other terms’ box, we 
first searched the term chiropractic and then conducted 
a second search for the term spinal manipulation. In the 
study type and study results box, we choose all studies. 
In the targeted search box, for intervention/treatment, we 
searched chiropractic and then spinal manipulation. For 
locations, we selected studies in the USA. We searched 
all funder types, phases, ages, genders, and start dates. 
We included all studies that provided results using this 
search strategy. We restarted the search in clinicaltrials.
gov each time we began to search for articles to ensure all 
studies available were included by the end of data collec-
tion. Finally, the results of the spreadsheet and the article 
abstracts were compared between two reviewers.
	 Article eligibility criteria were based on criteria from a 
prevalence study of clinical trials on clinicaltrials.gov by 
Fleminger and Goldacre.7 We considered a clinical trial 
still in progress if it had one of the following statuses: 
‘Active, not recruiting,’ ‘Available,’ ‘Enrolling by invi-
tation,’ ‘Not yet recruiting,’ ‘Recruiting,’ or ‘Suspended.’ 
Articles in progress were excluded from the additional 
comparison search for published articles but were still 
tallied. Studies with a status of ‘Withdrawn,’ ‘Withheld,’ 
‘No longer available,’ and ‘Temporarily not available’ 
were also excluded.7 Trials were considered completed if 
they had a status of ‘Completed’ or ‘Terminated.’7

Updated results
To determine if results were posted on clinicaltrials.gov 
database, we looked under the results tab to see if it had 
results or if it said, ‘no results posted’. If there was any in-
formation in the results section, we considered it to have 
provided results.

Search for publications
To find publications linked to the studies posted in the 
database, we examined the publication section of clinical-
trials.gov. If there were any publications listed, we tallied 
the number on the spreadsheet. If the publication was a 
study protocol, we still counted it as a publication, but did 
not use it in our assessment of publication bias.

Assessment of potential publication bias
After completing the clinicaltrials.gov search for eligible 
articles, we determined if results from included trials were 

published. To do this, we analyzed all articles associated 
with those trials posted on the clinicaltrials.gov database. 
We developed a spreadsheet that noted if the trial had 
posted results, the number of published papers related 
to the trial, and whether or not the published paper fa-
vored the effectiveness of the experimental intervention. 
We also had a category called mixed results, for when the 
results of the study did not appear to favor or reject the 
intervention. Thus, the conclusions were classified as in 
favor of, against, or mixed results. This was determined 
by reading the abstract, results and conclusions of each 
study. Results were tallied and verified by 2 independent 
coders and placed on an Excel spreadsheet.

Results
For our primary objective, we found 65 studies under the 
key term chiropractic. Six studies had been terminated; 
59 were complete. Ten of those studies posted results on 
clinicaltrials.gov. There were 64 total published articles, 
eight of which were study protocols. As noted above, we 
did not include the study protocols in the analysis, leaving 
56 articles to analyze. Thirty-five studies supported the 
intervention, eight did not, and 13 had mixed results.
	 Searching spinal manipulation showed similar results. 
There were 76 total studies. Five studies had been termin-
ated, and 71 were complete. Thirteen of the 71 studies 
posted results on clinical trials.gov. There were 97 total 
publications from the 71 studies. Twenty-five of the stud-
ies were study protocols, and were not included, leaving 
72 total articles. Forty-nine of the studies supported the 
intervention, five did not and 18 had mixed results. Com-
plete search results are shown in Table 1.

Discussion
The existence of publication bias in chiropractic and spinal 
manipulation research cannot be ruled out. There are trials 
with results not yet posted on clinicaltrials.gov, as well as 
completed studies without published results. Additionally, 
results often skew in favor of the intervention. Our results 
harmonize with existing literature that also show publica-
tion bias exists in research for other professions.8 A study 
investigating the evidence of publication bias in oncology 
research found that it was more likely to report positive 
findings when the trial was registered in advance. Larger 
sample sizes, with non-stringent blinding, were more like-
ly to report that the drug had favorable results8
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	 Publication bias occurs across disciplines. It has been 
seen in anesthesiology10, gastroenterology11, dermatol-
ogy12, again in oncology13, and even organizational sci-
ences14. Hermann and colleagues examined publication 
bias in clinical oncology reviews. They examined sys-
tematic reviews published in the top five highest impact 
factor oncology journals, for the years 2007-2015. Out 
of 182 reviews, only 57 reported publication bias evalu-
ations. 15It is fair to say this is now both an endemic and 
epidemic problem.
	 In addition to publication bias present in research from 
other professions, it is also present in other countries. A 
retrospective study analyzing data in the European Clin-
ical Trials Register revealed that out of 7274 trials, only 
49.5% reported results. To comply with the European 
Commission, trials are required to post results within 12 
months of the completion date, but half of trials fail to 
do this. Large studies with a commercial sponsor were 
more likely to post positive results than those without a 
commercial sponsor.16 This correlates with another study 
stating that for-profit funded research is associated with 
publication bias as well as with non-publication of trial 
results.17

	 Possible reasons for failure to publish are that research-
ers need time to analyze and report their data. Studies that 
have not completed recruiting would not be expected to 
publish. Goldacre and Powell Smith argue that live, on-
going monitoring of trials and the imposition of negative 

consequences for withholding trial results may help de-
crease publication bias.9 A study exploring methods to 
reduce publication bias found that editors thought man-
datory publication would be the most effective method, 
while researchers thought a two-stage review would be 
more effective.2,18 As early as 1990, Kay Dickersin argued 
in JAMA that publication bias was a growing problem.19

	 The presence of publication bias is responsible for the 
growth of clinical trials registries.20 The continued report-
ing of trials with statistically significant results and not 
those without skews the results of a systematic review 
or meta-analysis.21,22 Some have argued that the presti-
gious Cochrane Collaboration- which is well aware of the 
many issues surrounding publication bias- may actually 
help amplify the effects of bias. Jefferson has argued that 
one can identify “subtle distortions, discrepancies and 
missing information” when reading a short synopsis of a 
huge data set, which Cochrane creates for each report.23 
However it may be, what is clear is that if nonsignificant 
or unfavorable findings are withheld from publication, re-
sults of any review or meta-analysis will skew in favor of 
the intervention under study.
	 The International Committee of Medical Journal 
Editors recommends that editors should be careful when 
assessing research to ensure the results are valid and there 
are no additional outcomes added. They also urge editors 
to avoid not publishing articles because of lack of sta-
tistical significance.24 Negative studies are every bit as 

Table 1. 
Results from searching chiropractic and spinal manipulation on clinicaltrials.gov.

Chiropractic Spinal Manipulation
Total studies 65 76
Completed 59 71
Terminated   6   5
Results posted 10 13
Studies that published 22 38
Total published articles from studies that published 64 97
Studies that only published study protocols   8   3
Total study protocols 19 25
Articles in favor of hypothesis 35 49
Articles against hypothesis   8   5
Mixed conclusions 13 18
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important as positive ones; publishing null findings can 
identify ineffective practices and inform and produce 
new theories and research. It also is a more accurate rep-
resentation of the current state of knowledge. Thus, being 
aware of null findings is crucial when examining the ef-
fectiveness and limitations of a given intervention. Auth-
ors and editors should publish their research, whether or 
not the results are statistically significant. Publishing null 
findings are important because they help shape the know-
ledge base and guide clinical practice.3

Limitations
We limited our assessment of publication bias in chiro-
practic and spinal manipulation to the sole US trials data-
base, clinicaltrials.gov.25 In the United States, it is a legal 
requirement to update a registry after completion within 
one year of completion of a trial. We studied abstracts of 
articles, rather than the full paper. We searched the terms 
chiropractic and spinal manipulation and did not exclude 
studies from other professions; thus, the results are not 
specific to just chiropractic. Additionally, only two re-
viewers analyzed the data; more reviewers might provide 
a more well-rounded picture of publication bias.

Conclusion
There is evidence of possible publication bias in chiro-
practic and spinal manipulation research. Action steps 
should be taken to reduce publication bias, including 
publishing completed research regardless of the outcome 
and timely posting of results to clinicaltrials.gov. Future 
research should focus on the reasons why this bias exists 
and what may be done to mitigate its presence in our lit-
erature.
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Objectives: To present a case of a tibialis anterior 
muscle herniation in a soccer player. 
  Clinical features: A 28-year-old male soccer player 
presented with a trauma-induced injury to his right 
anterior shin. After assessment and due to his clinical 
signs and symptoms, a high suspicion of tibialis anterior 
muscle herniation was suspected. 
  Intervention and outcomes: Diagnostic ultrasound 
confirmed this diagnosis, and a trial of conservative 
therapy was recommended. After eight weeks of 
treatment, he was able to return to sport. 
  Summary: A trial of conservative treatment for the 
tibialis anterior muscle hernia should be included as a 
part of general treatment strategy prior to any surgical 
interventions. 
 
(JCCA. 2020;64(1):88-91) 
 
k e y  w o r d s :  tibialis anterior herniation, muscle 
herniation, soft tissue herniation, chiropractic

Objectifs : Présenter un cas d’une hernie tibiale 
antérieure chez un joueur de soccer. 
  Caractéristiques cliniques : Joueur de soccer de 
28 ans présentant une blessure traumatique. Après 
examen et en raison de ses signes et symptômes 
cliniques, on a fortement suspecté une hernie tibiale 
antérieure. 
  Intervention et résultats : L’échographie a confirmé ce 
diagnostic et un essai de traitement conservateur a été 
recommandé. Après huit semaines de traitement, il a pu 
reprendre une activité sportive. 
  Résumé : Avant toute chirurgie, un essai de 
traitement conservateur de la hernie tibiale antérieure 
doit être inclus dans la stratégie générale de 
traitement. 
 
(JCCA. 2020;64(1):88-91) 
 
m o t s  c l é s   :  hernie tibiale antérieure, hernie 
musculaire, hernie des tissus mous, chiropratique.
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Introduction
Muscle herniation, also known as myofascial defect, is 
the protrusion of a muscle through the surrounding fascia. 
This type of herniation, which is a relatively atypical clin-
ical entity, has been rarely discussed in the dermatologic-
al and musculoskeletal literature.1 The clinician’s ability 
to differentially diagnose and treat this type of injury 
from other similar looking pathologies such as lipomas, 
hematomas and fibromas is of great importance.2 Correct 
diagnosis will prevent unnecessary skin biopsy and the 
potential psychological side effects for patients due to a 
mistakenly diagnosed serious pathology.
	 Tibialis anterior muscle herniation often presents as a 
distinct palpable swelling or nodule over the muscle espe-
cially with weight bearing and muscle contraction.1 The 
swelling tends to shrink in size with muscle inactivation 
or when the patient is non- weightbearing or supine.3-5 
Even though clinical signs and symptoms have been the 
gold standard for the diagnosis of this condition, the re-
cent use of dynamic ultrasound for the diagnosis of dif-
ferent muscle herniation has surged in popularity among 
healthcare professionals.2

	 The conservative management of tibialis anterior 
muscle herniation has not yet been discussed or researched 
in depth. The purpose of this case report is to highlight the 
successful conservative management of a tibialis anterior 
muscle herniation.

Case presentation
A 28-year-old male soccer player was referred by his 
family physician for his persistent localized swelling and 
pain over his right anterior shin of three months duration. 
His injury was the result of a direct trauma (slide tack-
ling) from the left side in a soccer match. He was unable 
to continue playing due to the severity of pain. The pain 
was described as a dull, localized pain with an intensity of 
7/10 on a Numerical Pain Rating Scale (NPRS). Weight 
bearing and intense physical training increased his symp-
toms. There was no numbness, tingling or weakness in the 
lower extremities. His medical and social histories were 
unremarkable.
	 Plain film imaging ordered by his family physician to 
rule out a potential fracture, and a complete neurovascular 
examination were within normal limits. There was palp-
able swelling over the belly of the tibialis anterior muscle, 
which would decrease in size when the patient was in a 

supine position. Fencer’s lunge position (Figure 1), which 
will increase the strain on the tibialis anterior muscle, in-
creased the localized swelling and pain. During gait an-
alysis, using a treadmill, a mild bilateral subtalar over-
pronation during mid-stance and a five degree decrease 
in the ankle dorsiflexion was noted. Other orthopedic and 
functional assessments of the lower extremity were un-
remarkable.
Due to the high positional variability of the lesion, pre-
senting history and the absence of red flags, muscle herni-
ation was highly suspected and a diagnostic ultrasound 
was ordered.
	 The diagnostic ultrasound confirmed a 1 cm hypoecho-
ic lesion of the tibialis anterior muscle in the transverse 
plane, showing a loss of continuity in the surrounding 
fascia. Conservative management of this condition was 
recommended to the patient with a possibility of a sur-
gical referral if there were no significant changes in his 
symptomology within a month.
	 Based on the available scientific literature, conserv-

 
Figure 1. 

An example of Fencer’s lunge position causing tibialis 
anterior herniation.



90	 J Can Chiropr Assoc 2020; 64(1)

Tibialis anterior herniation – a rare clinical entity: a case report and review of the literature

ative treatment was limited to load modifications and 
compression stockings. Due to the pathophysiology of 
this condition, supine isometric contraction of the tibi-
alis anterior was recommend for the first two weeks, with 
eventual progression to concentric and eccentric exercis-
es. Home stretches and mobility exercises targeting the 
ankle range of motion especially in dorsiflexion were 
prescribed. Custom made orthotics to alleviate the tensile 
load and contraction of the tibialis anterior during heel 
strike was also prescribed.
	 After eight weeks of conservative management, his re-
ported pain intensity was substantially reduced to 1/10 on 
the NPRS and he had a small reduction in the observed 
size of his muscle hernia. At this time, he was cleared to 
return to sport and to resume previous activities. A two-
month follow-up after his medical release was unremark-
able as he continued to enjoy playing soccer with a visible 
muscle hernia, pain free.

Discussion
Muscular hernia, which is the protrusion of the muscle 
through its surrounding fascia, is a rare clinical finding.2 
There have been about 200 cases of extremity muscle 
herniation reported in the literature with the majority 
occurring in the tibialis anterior muscle.1 The extensor 
digitorum muscle of the forearm is the other common re-
ported site of herniation.1

	 Due to its rare occurrence and the limited literature 
on the topic, this condition is routinely misdiagnosed as 
a serious pathology such as a lipoma, hematoma or fi-
broma.2 A lack of clinical and orthopedic red flags and 
the often traumatic nature of this condition should guide 
the clinician away from unnecessarily procedures such as 
skin biopsy.2

	 In the past, clinical findings such the appearance of 
a focal swelling with weight bearing and the disappear-
ance or the decrease in its size when supine was suffi-
cient criteria for the diagnosis of tibialis anterior muscle 
herniation. Currently the use of diagnostic ultrasound is 
the gold standard for such diagnosis.4 MRI is the imaging 
modality of choice if conservative treatments fail and 
surgical treatment is recommended.10 MRI allows better 
visualization of the musculofasical demarcation, deter-
mination of herniated muscle volume, and will assist with 
surgical planning by assessing the neighboring neuro-
musculoskeletal tissues.10

	 Muscle hernias can be classified into traumatic and 
constitutional in origin. In this case, a single slide tackle 
from the opposing player and the direct trauma to the an-
terior shin presumably disrupted the superficial and deep 
fascia membrane surrounding the tibialis anterior muscle, 
causing localized herniation. Constitutional muscle her-
nia origins can either be congenital or due to the increased 
intracompartmental pressure from excessive muscular 
exertion and exercise.1,6,7

	 Treatments for muscle herniation are controversial. 
Asymptomatic tibialis anterior herniation typically re-
quires no specific treatment except patient assurance and 
education.3 The only conservative management for pain-
ful hernias cited in the literature are rest, load modifica-
tion, and compression stockings.8

	 In this case, isometric contraction of the tibialis anter-
ior muscle, which will decrease pain and increase motor 
neural recruitment, was added for the first two weeks. 
Bement et al.11 demonstrated the analgesic effect of iso-
metric contraction as they suggested that the activation 
of high-threshold motor units is involved in exercise-in-
duced analgesia. These exercises were recommended in 
the supine position to minimize any potential intracom-
partmental pressure from weight bearing.
	 Concentric contraction in supine and in weight bearing 
were recommended to the patient for the following two 
weeks, followed by eccentric exercises to generate force 
at greater length and to stimulate maximal tissue adap-
tation to elastic force.12 The elastic energy stored during 
the lengthening phase of the eccentric contraction can be 
used during the shortening phase of muscular contraction 
to amplify force and power production during exercise.12 
In the last stage of rehabilitation, sports-specific plyo-
metric exercises were introduced to generate multidirec-
tional force and stability through neural adaptation which 
enhances proprioception and kinesthesia required when 
playing soccer.13

	 If conservative treatments fail, surgery is an option. 
Traditionally, the surgical technique was the direct clos-
ure of the fascia defect by tightening the area.3 However 
this procedure has lost its popularity due to a high mus-
cular herniation recurrence rate and increased intracom-
partmental pressure which predisposed the patient to 
compartment syndrome.9 Recent studies suggest a newer 
approach of longitudinal decompressive fasciotomy or 
repair with synthetic patches.3 Hegde recommended the 
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closure of the facial defect with an autologous tensor fa-
scia lata graft.5

	 In this case, conservative management had a very good 
outcome in eight weeks allowing full recovery and par-
ticipation in sport. These results, however, should be in-
terpreted with caution, as many important variables such 
as the natural history of this condition may have played 
a role in this case. Furthermore, there are no randomized 
control studies comparing different types of conservative 
management in tibialis anterior herniation.

Summary
Tibialis anterior muscle hernia is a rare clinical condition 
and can be a differential diagnosis of patients with local-
ized leg pain and focal swelling. Direct trauma, size vari-
ability of the lesion with and without weight bearing, and 
the absence of red flags in the history should assist the 
clinician with this diagnosis. Diagnostic ultrasound can 
confirm this diagnosis, which will prevent the unneces-
sary use of other imaging modalities such as MRI and 
CT scan. Conservative management including the use of 
therapeutic exercises, load modifications, and compres-
sion stockings alongside optimal functional movements 
in the lower extremity can be prescribed prior to potential 
surgical referral.
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