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Abstract
Background  Chiropractors use a variety of therapeutic interventions in clinical practice. How the selection of 
interventions differs across musculoskeletal regions or with different patient and provider characteristics is currently 
unclear. This study aimed to describe how frequently different interventions are used for patients presenting for 
chiropractic care, and patient and provider characteristics associated with intervention selection.

Methods  Data were obtained from the Chiropractic Observation and Analysis STudy (COAST) and Ontario (O-COAST) 
studies: practice-based, cross-sectional studies in Victoria, Australia (2010–2012) and Ontario, Canada (2014–2015). 
Chiropractors recorded data on patient diagnosis and intervention selection from up to 100 consecutive patient 
visits. The frequency of interventions selected overall and for each diagnostic category (e.g., different musculoskeletal 
regions) were descriptively analysed. Univariable multi-level logistic regression (provider and patient as grouping 
factors), stratified by diagnostic category, was used to assess the association between patient/provider variables and 
intervention selection.

Results  Ninety-four chiropractors, representative of chiropractors in Victoria and Ontario for age, sex, and years in 
practice, participated. Data were collected on 7,966 patient visits (6419 unique patients), including 10,731 individual 
diagnoses (mean age: 43.7 (SD: 20.7), 57.8% female). Differences in patient characteristics and intervention selection 
were observed between chiropractors practicing in Australia and Canada. Overall, manipulation was the most 
common intervention, selected in 63% (95%CI:62–63) of encounters. However, for musculoskeletal conditions 
presenting in the extremities only, soft tissue therapies were more commonly used (65%, 95%CI:62–68). Manipulation 
was less likely to be performed if the patient was female (OR:0.74, 95%CI:0.65–0.84), older (OR:0.79, 95%CI:0.77–0.82), 
presenting for an initial visit (OR:0.73, 95%CI:0.56–0.95) or new complaint (OR:0.82, 95%CI:0.71–0.95), had one or 

Patient and provider characteristics associated 
with therapeutic intervention selection 
in a chiropractic clinical encounter: a cross-
sectional analysis of the COAST and O-COAST 
study data
Hazel J Jenkins1* , Aron Downie1, Jessica J Wong2, James J Young3,4, Eric J Roseen5, Casper Glissmann Nim4,6,7, 
David McNaughton1, Cecilie K Øveras8, Jan Hartvigsen4,9, Silvano Mior2,10 and Simon D French1

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://orcid.org/0000-0002-0535-687X
http://crossmark.crossref.org/dialog/?doi=10.1186/s12998-023-00515-y&domain=pdf&date_stamp=2023-9-21


Page 2 of 12Jenkins et al. Chiropractic & Manual Therapies           (2023) 31:39 

Background
As defined by the World Health Organisation, chiro-
practic is a ‘health care profession concerned with the 
diagnosis, treatment and prevention of disorders of the 
neuromusculoskeletal system and the effects of these 
disorders on general health’ [1]. There are more than 
100,000 chiropractors worldwide, with representation 
in 90 countries [2]. Chiropractors provide management 
for a range of disorders that affect the musculoskeletal 
system, with back and neck pain or extremity condi-
tions being the most commonly reported reasons for 
attending chiropractic care [3]. Rarer reasons for attend-
ing chiropractic care are wellness/maintenance care and 
non-musculoskeletal conditions [3].

Chiropractors use a variety of therapeutic interven-
tions in the management of musculoskeletal disorders 
[1], including joint manipulation/mobilisation, soft tissue 
techniques, advice/education, exercise prescription, and 
other therapies (e.g., dry needling, laser, shockwave) [3, 
4]. Joint manipulation is the most common therapeutic 
intervention to be used by chiropractors, used in approx-
imately 80% of clinical encounters, while other interven-
tions are used in approximately 35% of encounters or less 
[3]. Why a chiropractor decides to use manipulation or 
a different intervention in a particular clinical encounter 
has yet to be explored in the literature.

The selection of therapeutic interventions for a par-
ticular patient should include consideration of current 
evidence, healthcare provider experience, and patient 
preference [5]. Clinical practice guidelines summarise 
current evidence; however, interventions are only 
endorsed in general terms (e.g., manipulation) for com-
mon conditions (e.g., low back pain) rather than provid-
ing advice specific to individual clinical encounters [6]. 
Healthcare provider knowledge, beliefs, and experiences 
impact the selection of interventions, and decisions may 
vary depending on different characteristics of the clinical 
encounter. Further, the type of presenting condition has 
been shown to impact intervention selection. For exam-
ple, chiropractors report being less likely to use spinal 
manipulation for cervical spine conditions with, rather 
than without, neurological involvement [7]. However, 

little is known about how patient characteristics (e.g., 
age, initial visit, work-related complaint) and provider 
characteristics (e.g., years in practice, average number of 
patient visits per week) are associated with the selection 
of specific therapeutic interventions.

The Chiropractic Observation and Analysis STudy 
(COAST) [8] and the Ontario Chiropractic Observation 
and Analysis STudy (O-COAST) [9] are cross-sectional 
studies that collected data from nearly 8,000 patient vis-
its. Data collected included patient and chiropractor 
characteristics, clinical diagnosis, and therapeutic inter-
vention selection. These data provide an opportunity to 
investigate the frequency of intervention use and asso-
ciations between clinical encounter characteristics and 
intervention selection. Therefore, using data from the 
COAST and O-COAST studies, the aims of this study 
were to:

1.	 Describe the frequency of use of different therapeutic 
interventions in patients presenting for chiropractic 
care in Victoria, Australia (COAST) and Ontario, 
Canada (O-COAST), across all encounters and 
stratified by diagnostic groupings; and.

2.	 Explore the association between patient and provider 
characteristics and the selection of therapeutic 
intervention, across all encounters and stratified by 
diagnostic groupings.

Methods
We conducted a cross-sectional study using data 
obtained from COAST [8] and O-COAST [9], which 
are practice-based, cross-sectional studies conducted 
in Victoria, Australia (2010–2012) and Ontario, Canada 
(2014–2015), respectively. Both COAST and O-COAST 
used similar methods for recruitment and data collec-
tion. Ethics approval for COAST was provided by the 
University of Melbourne Human Research Ethics Com-
mittee (HREC: 0931651) and for O-COAST by the Cana-
dian Memorial Chiropractic College (REB: 1404 × 03) 
and Queen’s University (REB: 6,012,853) ethics boards. 
This paper has been reported in accordance with the 
STrengthening the Reporting of OBservational studies in 
Epidemiology (STROBE) statement [10].

more comorbidities (OR:0.63, 95%CI:0.54–0.72), or was underweight (OR:0.47, 95%CI:0.35–0.63), or obese (OR:0.69, 
95%CI:0.58–0.81). Chiropractors with more than five years clinical experience were less likely to provide advice/
education (OR:0.37, 95%CI:0.16–0.87) and exercises (OR:0.17, 95%CI:0.06–0.44).

Conclusion  In more than 10,000 diagnostic encounters, manipulation was the most common therapeutic 
intervention for spine-related problems, whereas soft tissue therapies were more common for extremity problems. 
Different patient and provider characteristics were associated with intervention selection. These data may be used to 
support further research on appropriate selection of interventions for common musculoskeletal complaints.

Keywords  Chiropractic, Therapeutic intervention, Musculoskeletal disorders, Patient characteristics, Provider 
characteristics
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COAST and O-COAST data
Study design, chiropractor recruitment, data collec-
tion, and coding of free-text data for the COAST and 
O-COAST studies have been previously described [8, 9, 
11]. Similar study processes were used for COAST and 
O-COAST, except for minor changes from free-text to 
tick-box options for two items on the data collection 
form. Fifty-two chiropractors were recruited for COAST, 
including 14 females (27%), mean age of 42 years (SD 9.3), 
mean years in practice of 16 years (SD 8.5), mean patient 
visits per week of 86 visits (SD 48.2), and 8 involved in 
teaching (15%). Forty-two chiropractors were recruited 
for O-COAST, including 14 females (33%), mean age of 
44 years (SD 11.4), mean years in practice of 15 years (SD 
11.0), mean patient visits per week of 100 visits (SD 78.1), 
and 7 involved in teaching (17%). The 52 chiropractors 
participating in COAST and the 42 chiropractors partici-
pating in O-COAST were representative of chiropractors 
in Victoria [8] and Ontario [12] in terms of age, sex, and 
years in practice.

Participating chiropractors were asked to record 
anonymous patient encounter data from up to 100 con-
secutive patient visits across a 4-week period (this could 
include multiple visits from the same patient over the 
4-week period). All patient visits were eligible for inclu-
sion. For each patient visit, chiropractors used a form 
with free-text or tick-box options [8, 9] to record patient 
characteristics (e.g., age, sex, height, weight, co-morbid-
ities, new patient with the chiropractor) and up to three 
individual diagnoses that were addressed during that 
patient visit (each defined as a diagnostic encounter). For 
each diagnostic encounter, the chiropractor recorded the 
therapeutic interventions used, whether it was a new or 

old complaint, and whether the complaint was related to 
work. Chiropractors completed the data collection form 
during the consult with the patient, or immediately after-
wards. All patient encounters collected in COAST and 
O-COAST were included in this analysis.

Free-text data for diagnostic encounters and therapeu-
tic interventions were coded by trained coders using the 
International Classification of Primary Care, 2nd edition 
(ICPC-2), using the Australian ICPC-2 PLUS general 
practice terminology [13] and the ICPC-2 PLUS Chiro 
terminology [11].

Outcome: use of therapeutic intervention
The primary outcome was the use of different therapeutic 
interventions for each diagnostic encounter. Therapeutic 
interventions were categorised into 13 categories based 
on the type of intervention (e.g., manipulation, mobilisa-
tion, advice/education), as defined in Table  1. The out-
come of selecting each intervention (e.g., manipulation) 
for each diagnostic encounter was categorised as yes or 
no.

Diagnostic groupings
Outcomes were assessed across all diagnostic encounters 
and stratified by diagnostic groupings. Each diagnostic 
encounter was categorised into one of seven diagnostic 
groupings, based on the type and region of complaint: 
Musculoskeletal – Back (thoracic spine, lumbar spine, 
pelvis); Musculoskeletal – Neck (cervical spine); Mus-
culoskeletal – Head/Jaw (headache/migraine, temporo-
mandibular joint); Musculoskeletal – Extremity (upper or 
lower extremity); Musculoskeletal – Non region-specific 
(e.g., arthritis, nerve problem, musculoskeletal problem 

Table 1  Therapeutic intervention categorisation definitions and method of data collection in COAST and O-COAST
Therapeutic interven-
tion category

Definition Data collection 
method

Manipulation High-velocity low-amplitude (HVLA) force applied to a joint by hand, without additional instrument or 
table assistance. Maitland grade V

Tick-box

Mobilisation Force applied to a joint by hand, without a HVLA component. Maitland grade I-IV Tick-box
Drop-piece Force applied to a joint using a drop-piece table Tick-box
Instrument adjusting Force applied to a joint using a hand-held instrument (e.g., Activator, arthrostim, TRT) Tick-box
Flexion-distraction Force applied to a joint using a flexion-distraction table Tick-box
Blocks Positioning of blocks under the pelvis to create a passive positional change Tick-box
Chiropractic system Chiropractic systems of treatment defined by the chiropractor (e.g., Network, sacrooccipital technique, 

neuroemotional technique)
Free-text

Soft tissue techniques Treatment to decrease tension of lengthen soft tissue structures (e.g., massage, trigger point release, 
passive stretches)

Tick-box

Advice/Education Provision of advice or education to the patient Free-text
Exercise prescription Provision of exercises to the patient, either during the visit or to perform at home Free-text
Modalities Use of additional passive treatment modalities, not described above (e.g., heat/ice, ultrasound, laser, 

shockwave)
Free-text COAST; 
Tick-box O-COAST

Acupuncture Use of acupuncture or dry-needling Free-text COAST; 
Tick-box O-COAST

Supportive devices Provision of supportive devices (e.g., orthotics, braces, taping) Free-text
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without a defined location); Non-musculoskeletal (com-
plaints outside the musculoskeletal system e.g., vertigo, 
mental health); and Health maintenance/Preventative 
care (Additional Table 1, in Additional File 1).

Independent variables: patient and provider 
characteristics
Patient and provider characteristics available in the 
COAST and O-COAST datasets were discussed amongst 
the authors and selected for inclusion in the analysis if 
hypothesized to be associated with the selection of thera-
peutic interventions. Discussion among the author team 
was based upon their: (i) clinical experience as chiro-
practors; (ii) education experience in chiropractic teach-
ing institutions; and (iii) reference to current literature. 
Considerations discussed included: (i) patient and pro-
vider characteristics commonly described in the litera-
ture when describing chiropractic practice or the use of 
treatments (e.g., age, sex, work-related complaint, BMI) 
[3, 14]; (ii) the likelihood of a patient characteristic to 
change the level of benefit or risk of adverse events asso-
ciated with an intervention (e.g., older age or presence of 
comorbidities and increased risk of adverse events with 
manipulation) [15]; and (iii) the potential of a provider 
characteristic to be associated with provider experience 
or decision-making (e.g., years in practice, involvement 
in teaching) [16, 17]. We included the following patient 
characteristics: age (calculated as a continuous variable, 
per decade of age); sex (male/female); presence of at least 
one comorbidity (yes/no); body mass index (BMI), cat-
egorised as underweight (< 18.5), normal weight (18.5-
<25; reference category), overweight (25-<30), and obese 
(≥ 30) [18]; initial presentation of a patient to the pro-
vider (yes/no); new complaint for the patient (yes/no); 
and whether the patient presented with a work-related 
complaint (yes/no). Provider characteristics included: 
sex (male/female); >5 years in clinical practice (yes/no); 
average number of patient visits per week (calculated as 
a continuous variable, per 25 patient visits); involved in 
teaching (yes/no); and country of practice (Australia/
Canada). More than five years in clinical practice was 
selected as a cut-point to explore whether less clinical 
experience, and less time since entry-level clinical train-
ing, are associated with different treatment selections. 
Reducing the cut-point further (e.g., two or three years) 
reduced the number of patients in the lower clinical 
experience group, and would not allow for meaningful 
assessment. No imputation was performed for missing 
data.

Data analysis
Aim 1: frequency of use of therapeutic interventions
Counts of use of each therapeutic intervention were pre-
sented and proportions of use, with Wald 95% confidence 

intervals (95%CI), across all diagnostic encounters calcu-
lated. Results were presented with rounding to the near-
est whole number. Frequency of use was presented across 
all diagnostic encounters and stratified for each diagnos-
tic grouping.

Aim 2: patient and provider characteristics associated with 
therapeutic intervention selection
Generalised mixed models were used to perform univari-
able and multilevel logistic regression analyses to assess 
the association between each of the previously stated 
patient and provider characteristics as independent vari-
ables and use of the therapeutic intervention (yes/no) as 
the dependent variable. Multilevel models were used to 
account for clustering of diagnostic encounters (level 1) 
within individual patients (level 2) and providers (level 
3). Due to low counts in some intervention categories 
(used in less than 10% of the diagnostic encounters), 
therapeutic interventions were further categorised as 
‘Other chiropractic techniques’: techniques addressing 
joint movement using additional equipment/systems 
(drop-piece, instrument adjusting, flexion-distraction, 
blocks, or chiropractic systems); or ‘Ancillary therapies’: 
techniques addressing soft tissues using additional equip-
ment (modalities, acupuncture, or supportive devices). 
Separate models were created for each therapeutic inter-
vention category across all diagnostic encounters and 
stratified by four of the diagnostic groupings: musculo-
skeletal-back, musculoskeletal-neck, musculoskeletal-
extremity, and musculoskeletal-non region-specific. The 
remaining diagnostic groupings had less than 350 diag-
nostic encounters included in each, an insufficient sam-
ple size to perform the analysis. Estimates are presented 
as odds ratios (OR) with Wald 95%CI. All analyses were 
performed in IBM SPSS Statistics, Version 27.

Results
Sample characteristics
Data were collected on 6,419 unique patients attending 
7,966 patient visits (median 1 patient visit; range 1–10), 
which included 10,731 diagnostic encounters (median 
1 diagnostic encounter; range 1–3). Missing data var-
ied from 2.70% (patient sex) to 17.47% (work-related 
presentation); however, missingness did not appear to 
be random. Missing data were more common for some 
providers, often with missing data across multiple vari-
ables from the same encounter. Variables with the highest 
proportion of missing data (new patient, new complaint, 
work-related, all > 15%) were more likely to be left blank 
if a ‘no’ response was intended.

The characteristics of the patients and providers and 
the diagnostic groupings selected across all diagnos-
tic encounters are presented in Table 2. Across all diag-
nostic encounters, mean patient age was 43.7 years (SD: 
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20.7) and 58% of patients were female. Overall, only 6.5% 
of diagnostic encounters were patients who were pre-
senting for an initial visit with the provider, but 33.4% 
of diagnostic encounters were for a new complaint. 
Patients at 28.3% of the diagnostic encounters had at 
least one comorbidity, and more than half of the diag-
nostic encounters were for overweight (34.4%) or obese 
(23.7%) patients. Providers generally had more than 
five years clinical experience (87.2%) and were more 
likely to be male (69.4%). The most common diagnos-
tic grouping to present was Musculoskeletal – Back 
(58.6%). Very few diagnostic encounters were for non-
musculoskeletal complaints (Non-musculoskeletal, 2.9%; 
Health maintenance/Preventative care, 2.6%). Diagnostic 
encounter characteristics were largely similar between 
Australia and Canada, with a difference of 5% or less for 

most characteristics. Diagnostic encounters from Austra-
lia were more likely to be for new and work-related com-
plaints and less like to be for musculoskeletal complaints 
in the extremities. Australian providers were more likely 
than Canadian providers to have been in practice for five 
or more years but tended to see fewer patients per week 
on average.

Aim 1: frequency of use of therapeutic interventions
Across all diagnostic encounters, manipulation was 
the most common therapeutic intervention used (63%, 
95%CI: 62–63), followed by soft tissue techniques (58%, 
95%CI: 58–59) (Fig.  1 and Additional Table  2, in Addi-
tional File 1). Flexion distraction, chiropractic systems, 
acupuncture, and supportive devices were all used in 
less than 5% of diagnostic encounters. Similar use of 

Table 2  Characteristics of patients, providers, and diagnostic groupings across all diagnostic encounters*, overall and stratified by 
country of practice
Variables Overall (N = 10,731) Australia (N = 6123, 57%) Canada (N = 4608, 43%)
Patient variables
Age (Mean, SD) 43.7 (20.7) 42.9 (19.7) 44.8 (22.0)
Sex (Female; n/N, %) 6034/10,441 (57.8) 3411/5996 (56.9) 2623/4445 (59.0)
Comorbidity reported (n/N, %) 3036/10,731 (28.3) 1647/6123 (26.9) 1389/4608 (30.1)
BMI (n/N, %)

Underweight
(BMI < 18.5)

500/10,076 (5.0) 367/5861 (6.3) 133/4215 (3.2)

Normal weight
(BMI 18.5—< 25)

3717/10,076 (36.9) 2117/5861 (36.1) 1600/4215 (38.0)

Overweight
(BMI 25—< 30)

3470/10,076 (34.4) 1989/5861 (33.9) 1481/4215 (35.1)

Obese
(BMI ≥ 30)

2389/10,076 (23.7) 1388/5861 (23.7) 1001/4215 (23.7)

New patient (n/N, %) 583/8912 (6.5) 311/4628 (6.7) 272/4284 (6.3)
New complaint
(n/N, %)

3017/9039 (33.4) 1918/5108 (37.5) 1099/3931 (28.0)

Work related complaint (n/N, %) 1956/8856 (22.1) 1335/5068 (26.3) 621/3788 (16.4)
Chiropractor variables
Age (Mean, SD) 43.7 (10.2) 42.5 (9.3) 45.4 (11.1)
Years in practice
(n/N, %)

≤5 years 1376/10,731 (12.8) 601/6123 (9.8) 775/4608 (16.8)
>5 years 9355/10,731 (87.2) 5522/6123 (90.2) 3833/4608 (83.2)

Average patient visits per week (Mean, SD) 97.3 (62.0) 85.0 (43.1) 113.8 (77.5)
Sex (Female; n/N, %) 3282/10,731 (30.6) 1757/6123 (28.7) 1525/4608 (33.1)
Involved in teaching (n/N, %) 1506/10,532 (14.3) 828/6123 (13.5) 678/4409 (15.4)
Diagnostic grouping (n/N, %)
Musculoskeletal—Back 6285/10,731 (58.6) 3558/6123 (58.1) 2727/4608 (59.2)
Musculoskeletal—Neck 1391/10,731 (13.0) 682/6123 (11.1) 709/4608 (15.4)
Musculoskeletal—Head/Jaw 293/10,731 (2.7) 220/6123 (3.6) 73/4608 (1.6)
Musculoskeletal—Extremity 985/10,731 (9.2) 402/6123 (6.6) 583/4608 (12.7)
Musculoskeletal—Non Region-Specific 1187/10,731 (11.1) 783/6123 (12.8) 404/4608 (8.8)
Non-musculoskeletal problem 315/10,731 (2.9) 242/6123 (4.0) 73/4608 (1.6)
Health maintenance /Prevention 275/10,731 (2.6) 236/6123 (3.9) 39/4608 (0.8)
*The table is presented by diagnostic encounter not per patient/provider. Each patient may have had multiple visits with a chiropractor, and at each visit may have 
received up to three diagnoses. Patients may have received the same diagnosis at multiple visits
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therapeutic interventions were observed across the dif-
ferent diagnostic groupings except for Musculoskeletal 
– Extremity, where soft tissue techniques (65%, 95%CI: 
62–68), exercise prescription (40%, 95%CI: 37–43), and 
modalities (39%, 95%CI: 36–42) were the most common 
interventions used; and Musculoskeletal – Non region-
specific, where soft tissue techniques (69%, 95%CI: 
66–71) was the most common intervention used.

Therapeutic intervention selection across all diag-
nostic encounters showed differences between encoun-
ters conducted in Australia (COAST data) and Canada 
(O-COAST data) for all interventions except instrument 
adjusting, flexion distraction, and supportive devices 
(Fig.  2). Australian chiropractors were more likely to 
select manipulation, drop piece, blocks, soft tissue tech-
niques, and advice/education, and were less likely to 
select mobilisation, chiropractic systems, exercise pre-
scription, modalities, or acupuncture.

Aim 2: patient and provider characteristics associated with 
therapeutic intervention selection
Associations across all diagnostic encounters  Across 
all diagnostic encounters, the odds of patients receiving 
manipulation (versus not receiving manipulation) were 
lower if they were female (OR: 0.74, 95%CI: 0.65–0.84), 
older (per decade; OR: 0.79, 95%CI: 0.77–0.82), present-
ing for an initial visit to the provider (OR: 0.73, 95%CI: 
0.56–0.95), presenting with a new complaint (OR: 0.82, 
95%CI: 0.71–0.95), had one or more comorbidities (OR: 
0.63, 95%CI: 0.54–0.72), or were underweight (BMI < 18.5; 
OR: 0.47, 95%CI: 0.35–0.63) or obese (BMI > 30; OR: 0.69, 
95%CI: 0.58–0.81) (Figs. 3 and 4 and Additional Table 3, 
in Additional File 1). The odds of receiving manipulation 

were higher if the presentation was for a work-related 
complaint (OR: 1.62, 95%CI: 1.36–1.92). In contrast, older 
patients (per decade) had higher odds of receiving mobili-
sations (OR: 1.19, 95%CI: 1.14–1.24), other chiropractic 
techniques (OR: 1.14, 95%CI: 1.10–1.18), soft tissue tech-
niques (OR: 1.09, 95%CI: 1.06–1.13), and ancillary care 
(OR: 1.12, 95%CI: 1.08–1.17). Patients presenting for an 
initial visit to the provider had higher odds of receiving 
advice/education (OR: 1.50, 95%CI: 1.12–2.02), exercise 
prescription (OR: 1.51, 95%CI: 1.16–1.97), or ancillary 
therapies (OR: 1.99, 95%CI: 1.48–2.68), but lower odds 
of receiving soft tissue techniques (OR: 0.74, 95%CI: 
0.55–0.99), with similar associations for patients with a 
new complaint. Finally, patients with one or more comor-
bidities had higher odds of receiving mobilisation (OR: 
1.54, 95%CI: 1.29–1.84), other chiropractic techniques 
(OR: 1.53, 95%CI: 1.32–1.78), and advice/education (OR: 
1.39, 95%CI: 1.18–1.62), and had lower odds of receiving 
an exercise prescription (OR: 0.85, 95%CI: 0.74–0.98). 
Similar associations were observed for patients who were 
underweight or obese when compared with a normal BMI 
range, except that those who were underweight also had 
lower odds of receiving soft tissue techniques (OR: 0.43, 
95%CI: 0.31–0.59).

Different provider variables were also associated with 
therapeutic intervention selection. Female providers had 
higher odds of performing other chiropractic techniques 
(OR: 5.80, 95%CI: 1.71–19.68); providers in practice for 
more than five years had lower odds of providing advice/
education (OR: 0.46, 95%CI: 0.24–0.89) or exercise pre-
scription (OR: 0.17, 95%CI: 0.06–0.44); providers seeing 
a higher number of average patient visits (per 25 visits) 

Fig. 1  Frequency of therapeutic interventions selected across all diagnostic encounters and for each diagnostic grouping*. *Presented as percentage of 
diagnostic encounters where the therapeutic intervention was selected, with 95%CI
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had lower odds of using soft tissue techniques (OR: 0.76, 
95%CI: 0.62–0.94); chiropractors involved in teaching 
had higher odds of providing advice/education (OR: 3.06, 
95%CI: 1.29–7.29); and Canadian providers had lower 
odds of using manipulation (OR: 0.35, 95%CI: 0.16–0.78), 
other chiropractic techniques (OR: 0.29, 95%CI: 0.09–
0.93), or providing advice/education (OR: 0.46, 95%CI: 
0.24–0.89), but higher odds of using ancillary therapies 
(OR: 5.22, 95%CI: 2.10-12.94).

Associations for each diagnostic grouping  Similar pat-
terns in associations were generally observed across the 
individual diagnostic groupings (Additional Tables 4, 5, 6 
and 7, in Additional File 1) as seen across all diagnostic 
encounters. However, the fewer diagnostic encounters 
available in each diagnostic grouping resulted in wider 
confidence intervals. Differences in associations were 
observed in the Musculoskeletal – Neck diagnostic group-
ing, where older patients (per decade) had lower odds 
of receiving an exercise prescription (OR: 0.9, 95%CI: 
0.82–0.99). In the Musculoskeletal – Extremity grouping, 

patients with a new complaint and underweight patients 
had lower odds of receiving mobilisation (OR: 0.65, 
95%CI: 0.43–0.99; OR: 3.85, 95%CI: 1.25–11.82 respec-
tively) and obese patients had higher odds of receiving 
advice/education (OR: 2.44, 95%CI: 1.34–4.43). Finally, 
in the Musculoskeletal – Non region-specific diagnostic 
grouping, underweight patients had lower odds of receiv-
ing advice/education (OR: 0.27, 95%CI: 0.10–0.73). Pro-
viders involved in teaching had higher odds of performing 
mobilisations (OR: 3.76, 95%CI: 1.23–11.49) and provid-
ing an exercise prescription (OR: 3.46, 95%CI: 1.48–8.10), 
and Canadian providers had lower odds of performing 
soft tissue techniques (OR: 0.32, 95%CI: 0.13–0.82).

Discussion
Key findings
Across more than 10,000 diagnostic encounters in chiro-
practic practice in Australia and Canada, manipulation 
and soft tissue techniques were the most common ther-
apeutic interventions to be selected, used in more than 
half of the encounters. Similar frequencies in intervention 

Fig. 2  Frequency of therapeutic interventions selected across all diagnostic encounters, stratified by country of practice*. *Presented as percentage of 
diagnostic encounters where the therapeutic intervention was selected with 95%CI
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selection were observed across individual diagnostic 
groupings, except for extremity and non region-specific 
musculoskeletal conditions, where manipulation was 
used in less than half of diagnostic encounters.

Across all conditions, patients were less likely to 
receive manipulation if they were female, of older age, 
presenting to the chiropractor for the first time, had a 
new complaint, had one or more comorbidities, or were 
underweight or obese. Conversely, mobilisations, advice/
education, other chiropractic techniques, and ancillary 
care were more likely to be used for patients presenting 
with these characteristics. Chiropractors who had been 
in practice for more than five years were less likely to 
report using advice/education or prescribe exercises.

Comparison to previous literature
A 2017 scoping review [3] found 34 studies, including 
the COAST study [8], that assessed the types of thera-
peutic interventions selected by chiropractors. Similar to 
this study, joint manipulation and soft tissue techniques 
were the most frequent interventions provided in 79% 
and 35% of treatments respectively [3]. However, patient 
education and the use of supportive devices were more 
commonly reported in the scoping review compared to 

this study at 31% and 13% respectively [3]. Differences 
in reporting may be related to the method of data col-
lection, where advice/education and supportive devices 
were coded from free-text entries in the COAST and 
O-COAST studies and may not have been consis-
tently reported. However, use of exercise prescription, 
which was also coded from free-text in the COAST and 
O-COAST studies, was consistent with the 26% usage 
reported in 14 studies in the scoping review [3]. A sur-
vey of Australian chiropractors reported on therapeutic 
intervention selection for specific spinal conditions [7]. 
Similar to this study, they reported that manipulation and 
soft tissue techniques were the most commonly selected 
interventions overall and that drop-piece and flexion-dis-
traction were more commonly used in conditions in the 
back compared to those in the neck. However, the sur-
vey reported increased use of instrument adjusting in the 
neck compared to the back, which was not observed in 
this study [7]. In particular, the survey reported instru-
ment adjusting as the preferred therapeutic interven-
tion for neck conditions with nerve involvement [7]. In 
the current study, due to the broad diagnostic categories 
used, it was not possible to separate the neck conditions 
with nerve involvement from those without. Therefore, 

Fig. 3  Univariable association between patient and provider variables and the use of manipulation, mobilisation, or other chiropractic techniques across 
all diagnostic encounters*. *BMI reference category is normal weight
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it is unknown whether the presence or absence of nerve 
involvement was associated with intervention selection.

Strengths and limitations
Strengths of this study include the large data set, incorpo-
rating over 10,000 diagnostic encounters from Victoria, 
Australia and Ontario, Canada. The data were systemati-
cally collected using piloted data collection forms from 
up to 100 consecutive patient visits per participating 
chiropractor. Data were collected prospectively, with the 
chiropractor completing the data collection form during 
the consult with the patient. Data on use of therapeu-
tic interventions were collected using a systematic tick-
box approach for most interventions assessed; however, 
free-text data entry for other interventions (e.g., advice/
education, exercise prescription) may have introduced 
measurement error with possible under-reporting of use. 
Patient diagnosis was recorded using free-text due to 
the wide variety of potential diagnoses. However, poten-
tial variations in interpretation of free-text data entries 
between researchers categorising the data were limited 
by using an established coding system [13], with appro-
priate modifications for chiropractic-specific terminol-
ogy [11]. A cross-sectional study design was used, with 

the independent and outcome variables collected during 
the same patient visit. Cross-sectional study designs are 
typically limited in their ability to capture the temporal-
ity of an association, i.e., it is unknown whether the inde-
pendent variable preceded the outcome variable or not. 
However, in this study the outcome variable (choice of 
treatment) is related to a clinical decision made by the 
chiropractor, where they would already be aware of the 
collected independent variables (e.g., patient age, sex, 
work-related complaint). Therefore, it is likely that tem-
poral associations between the independent and outcome 
variables are present.

A random selection of chiropractors was approached 
to participate in the COAST and O-COAST studies; 
however, participant response rates of 33% [8] and 35% 
[9], respectively, may have introduced selection bias. 
Participating chiropractors were broadly representa-
tive of chiropractors in Victoria and Ontario in terms of 
age, sex, and years in practice [8, 12]. A higher percent-
age of chiropractors in COAST and O-COAST were 
involved in teaching compared to Australian registered 
chiropractors, where approximately 1% are involved in 
teaching [19]. Data collected in Australia and Canada 
were combined in this analysis to enable exploration of 

Fig. 4  Univariable association between patient and provider variables and the use of soft tissue techniques, advice/education, exercise prescription, or 
ancillary care across all diagnostic encounters*. *BMI reference category is normal weight
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differences between regions. While the study processes 
and data collection methods were similar, two thera-
peutic interventions (modalities, acupuncture) were col-
lected with free-text entry in COAST and tick-box entry 
in O-COAST, potentially explaining some of the differ-
ences in intervention use for modalities and acupuncture 
observed between the two cohorts.

Implications
This study summarises the therapeutic interventions 
selected for different diagnostic presentations by chi-
ropractors in Victoria, Australia and Ontario, Canada, 
and describes patient and provider characteristics that 
may be associated with intervention selection. Clinical 
practice guidelines for the treatment of musculoskeletal 
conditions commonly recommend the use of advice/
education, exercise prescription, and joint manipulation/
mobilisation [6, 20–22]. While joint manipulation/mobil-
isation were commonly used in this study, provision 
of advice/education and exercises were less frequently 
reported and may indicate inconsistencies with clini-
cal practice guideline recommendations that need to be 
further studied and addressed. Measurement of the use 
of advice/education and exercise prescription may have 
been affected by the data collection method (free-text 
entry). Future research in this area is warranted to under-
stand how frequently chiropractors use advice/educa-
tion and exercise prescription in clinical practice, assess 
alignment with current guideline recommendations, and 
understand why some chiropractors do not prescribe 
exercises or provide advice. Of note, the provision of 
advice/education and exercises was associated with the 
clinical experience of the provider, whereby those with 
less clinical experience were more likely to provide these 
interventions. The differences in intervention selection 
observed between more recent and more experienced cli-
nicians may reflect changing education content for newer 
graduates and potential need for further implementation 
strategies to promote the uptake of clinical guidelines 
with more experienced chiropractors. The COAST and 
O-COAST data were collected between 2010 and 2015 
and it is unknown whether greater alignment between 
guideline recommendations and intervention selec-
tion (such as exercise prescription and advice) may have 
occurred since then. However, challenges related to the 
delivery of high-quality education/advice in clinical prac-
tice and the need for the development of tools or training 
continue to be identified [23] and it is likely that imple-
mentation challenges still remain in this area.

This study identified differences in therapeutic inter-
vention selection between chiropractors in Australia and 
Canada. These differences may be related to regional 
differences in culture, education, healthcare systems, or 
the different time-periods of data collection. However, it 

is possible that there are differences in clinical practice 
behaviour between geographic regions which should be 
considered in recommendations for future research to 
inform clinical practice. Findings suggest that several 
patient and provider characteristics were associated with 
the selection of therapeutic interventions. In particular, 
a number of patient characteristics (e.g., older age, one 
or more comorbidities) were associated with lower odds 
of receiving joint manipulation. While the reasons for 
chiropractors being less likely to perform manipulation 
when these characteristics are present are unknown, they 
may represent situations with a higher perceived risk or 
lower perceived benefit of performing joint manipula-
tion. Further investigation into these patient character-
istics may be warranted to assess the effectiveness and 
safety of performing joint manipulation (versus other 
types of interventions) in these patient groups.

Conclusions
In a sample of more than 10,000 diagnostic encounters 
with chiropractors in Victoria, Australia and Ontario, 
Canada, joint manipulation was the most common thera-
peutic intervention for spine-related problems, whereas 
soft tissue therapies were more common for extremity 
problems. Several patient and provider characteristics 
were associated with therapeutic intervention selection. 
These data may be used to support further research on 
appropriate selection of therapeutic interventions for 
common musculoskeletal complaints.
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