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Abstract
Background  Radiography is commonly used in the assessment of spinal disorders, despite a lack of high-quality 
evidence demonstrating improved clinical outcomes or additional benefit to the patient. There is disagreement 
amongst chiropractors regarding the appropriate use of radiography for clinical management. This study aims to 
qualitatively explore chiropractors’ perceptions on the use of spinal radiographs in clinical practice with respect to 
how they determine when to order radiographs; and how they use radiographs to inform clinical management.

Methods  Online qualitative semi-structured interviews were conducted with 17 Australian chiropractors who 
currently manage patients with spinal disorders. Convienence, snowball, and purposive sampling strategies were 
used to ensure an appropriate breadth and depth of participant characterisitcs and beliefs. Interview data were 
recorded, transcribed and analysed using framework analysis.

Results  Three themes were developed to describe how chiropractors determined when to order radiographs. These 
themes included specific findings from the clinical encounter that may inform clinical management, their perceptions 
of radiation risk, and the influence of clinical experience/intuition. Three themes and four subthemes were developed 
for how chiropractors use radiographs to inform their management. These themes explored the use of radiography 
for the application of chiropractic technique, as well as the role of radiographs in predicting patient prognosis, and as 
an educational tool to provide reassurance.

Conclusion  Australian chiropractors’ decision-making around spinal radiography is diverse and can be influenced 
by a number of clinical and external factors. Previously unexplored uses of spinal radiography in clinical practice 
were highlighted. Some chiropractors reported potential benefits of radiography that are currently not supported 
by research evidence. Future research should address how radiographic findings are reported to patients with spinal 
disorders and how this could be optimised to improve patient outcomes.
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Background
Diagnostic imaging modalities such as radiography are 
commonly used in the assessment of spinal pain [1]. 
Approximately one in four people with a new episode 
of low back pain (LBP) are referred for imaging [2]. 
However, one third of diagnostic imaging for LBP may 
not be clinically indicated as per current primary care 
Clinical Practice Guidelines (CPGs) [3, 4]. Reasons for 
imaging referral that are CPG concordant include: the 
suspicion of serious pathology (fracture, cauda equina, 
cervical myelopathy, malignancy, inflammatory arthri-
tis, and infection); non-response to a trial of conserva-
tive management; surgical candidates; and suspicion of 
a clinically significant scoliosis [5–7]. The use of imag-
ing in scenarios where there is unclear clinical benefit 
is a significant burden to the healthcare systems via 
wasted resources [8], and may cause harm to patients 
[9]. In 2019, diagnostic imaging cost the Australian 
public healthcare system $272  million [10]. Poten-
tial harm to patients can include unnecessary radia-
tion exposure [9], increased downstream costs to the 
patient [11], increased/unnecessary healthcare utili-
sation [8, 12], and potential over-diagnosis due to the 
unclear relationships between imaging findings and 
clinical symptoms [13–15].

Different health care practitioners can refer for spi-
nal radiographs, including chiropractors. In a global 
workforce review of the profession, including Austra-
lia, chiropractors are permitted to own radiographic 
equipment and refer for spinal radiographs in 43/90 
(47.8%) of countries where chiropractors practice [16]. 
The proportion of patients referred for imaging ranges 
widely, from 8 to 84% [9]. The wide range in reported 
usage may reflect differences in opinion between chi-
ropractors regarding the appropriate use of radio-
graphs in clinical practice. While some chiropractors 
primarily use radiographs to rule out serious pathology 
and trauma, which is in line with CPGs [9, 17], others 
consider such recommendations to be too restrictive. 
Some chiropractors suggest that radiographs are addi-
tionally necessary in the assessment of structural mis-
alignment, to determine/guide appropriate treatment, 
and to identify clinically unsuspected contraindica-
tions to management [18, 19]. For example, a survey 
of United States (US) chiropractors reported that 87% 
of chiropractors thought obtaining radiographs for 
biomechanical analysis has significant value, and 72% 
of chiropractors reported using radiographs to deter-
mine where and how to perform spinal manipulation 
(SM) [19]. Similarly, in Australia, approximately one-
third of chiropractors mentioned that they would refer 
for radiographs to perform biomechanical analyses, 
and approximately two-thirds stated that they would 
use radiographs to assess patients for less serious 

conditions (e.g., spinal curve changes, spondylolis-
thesis, or degeneration) [20]. Given the common use 
of SM by chiropractors, and potential risk of adverse 
events associated with the use of SM in patients with 
underlying pathology (e.g., fracture in osteoporotic 
patients), some chiropractors argue that alternative/
revised radiographic guidelines are needed [21, 22].

Despite disagreement amongst chiropractors about 
the clinical use of radiography, no high-quality evi-
dence currently exists demonstrating improved clini-
cal outcomes or additional benefit to the patient when 
imaging is used by chiropractors in ways that fall out-
side of current CPG recommendations [9, 17, 23, 24]. 
Previous literature has explored barriers and facilita-
tors around chiropractor’s adherence to radiographic 
guidelines [25–27]. However, there is a paucity of lit-
erature regarding how chiropractors use spinal radiog-
raphy after they have referred for it, and whether they 
perceive that radiography makes a difference in their 
clinical management of spinal disorders.

This study aims to qualitatively explore chiropractors’ 
perceptions on the use of spinal radiographs in clinical 
practice with respect to:

1.	 How they determine when to order radiographs; and
2.	 How they use radiographs to inform clinical 

management

Methods
Study design
Semi-structured interviews were used to explore chi-
ropractors’ perceptions of the use of spinal radiographs 
in clinical practice. Ethical approval was provided by 
Macquarie University Human Research Ethics Commit-
tee (Approval No.: 520,221,146,637,793). This study was 
reported in accordance with the Consolidated Criteria 
for Reporting Qualitative Research (COREQ) checklist 
[28].

Participants
Recruitment
Any currently registered Australian chiropractors 
who reported managing spinal disorders were eligible 
for inclusion in the study. Participants were recruited 
through social media advertisements (Facebook, includ-
ing Australian chiropractic Facebook groups), conve-
nience sampling of the research teams’ professional 
networks, and via snowball sampling. Chiropractors who 
responded to calls for recruitment were asked to pro-
vide consent and complete a short questionnaire to col-
lect demographic data: sex; years in practice; practice 
setting (rural/urban); state/territory of practice; chiro-
practic techniques used in practice, frequency of use of 
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radiographs; place of radiography referral; and beliefs 
around the use of radiographs. Purposive sampling, to 
ensure a broad spread of chiropractor demographic char-
acteristics, was then carried out based on the respon-
dents’ answers, and participants were invited via email 
to take part in an interview. Participant recruitment was 
conducted concurrently with data collection and analysis 
in order to achieve appropriate breadth and depth of par-
ticipant data [29].

Interviews
Semi-structured interviews were conducted between 
June and August 2022 by IS. All interviews were con-
ducted via Microsoft Teams and were audio recorded. A 
pilot interview was conducted by IS with a chiropractor 
not involved in the study to test the screening question-
naire and interview process prior to the official data col-
lection period. IS is a male registered chiropractor, and 
Master of Research student with no prior experience in 
qualitative research. He received mentoring on qualita-
tive research methodology from HJ and BB. The inter-
view questions (Additional file 1) were developed by 
the research team to specifically explore the study aims 
with consideration of previous qualitative studies within 
the field [20, 30]. Each question included a selection of 
probing questions that could be used if the interviewer 
believed that a participant’s response required further 
exploration or elaboration. IS personally knew 2 study 
participants as they were colleagues in the Department of 
Chiropractic, Macquarie University. No prior discussion 
of the research questions or topic was had with these par-
ticipants prior to the interviews. No other participants 
were personally known to IS prior to the commencement 
of the interviews.

The interviewer did not explicitly state his personal 
opinion about the research question with participants. 
Participants were offered the opportunity to review their 
interview transcripts if they wished. No participants 
dropped out or refused to complete the interview. No 
other individuals were present during the interviews. 
No repeat interviews were performed. All participants 
received a $50 digital gift card as compensation for their 
time upon completion of the interview.

Data analysis
Interview data were analysed in NVivo (Version 12) using 
framework analysis [31], through an interpretivist lens 
[32]. This involved a five-step process: (1) familiarisation 
with the data; (2) indexing (assigning codes to sections 
of the data); (3) gathering similar codes into preliminary 
themes; (4) charting data into a thematic framework; and 
(5) synthesis and interpretation. Two transcripts were 
initially indexed by IS, HJ and BB individually then com-
pared and discussed to develop an initial framework. 

Once in agreement, IS indexed the remaining transcripts. 
This process was performed concurrently with partici-
pant recruitment. There were no codes/themes that were 
generated a priori.

Trustworthiness
Methodological rigour and trustworthiness of the data 
was addressed throughout the study process [33]. Cod-
ing and subsequent development of themes was an 
iterative and reflective process performed initially by 
IS and discussed with HJ and BB during regular meet-
ings. Reflexivity was addressed by openly discussing our 
own perceptions, experiences and biases and how these 
may influence the development of themes throughout 
data collection and analysis. To provide dependability 
and confirmability of the data, IS created dated, hand-
written memos for specific codes/themes during inter-
pretation to create an audit trail of the meaning that 
was derived at that time. This allowed for future critical 
review when further analysis had been completed and 
new perspectives had emerged based on exposure to the 
data. Transferability of our data was addressed by ensur-
ing we produced a thick description of the participants 
responses, within their individual contexts by highlight-
ing relevant clinical and demographic characteristics.

We determined that data saturation was reached at 17 
interviews. At this point the research team were satisfied 
there was a sufficient breadth and depth of the data and 
further interviews were not identifying new data.

Results
Participant characteristics
Seventeen chiropractors were interviewed. Participant 
characteristics are outlined in Table  1. Interview dura-
tion ranged from 11 to 49 min, with an average of 18 min. 
Most participants were male (n = 11/17, 64%) and the 
majority practiced in New South Wales (n = 13/17, 76%). 
Years in practice ranged from one to 38, with nine par-
ticipants practicing for greater than 20 years (9/17, 53%).

Themes
Descriptive themes were developed with respect to each 
aim of the study. Aim 1 explored how chiropractors 
determine when to order radiographs, for which three 
themes were developed. Aim 2 explored how chiroprac-
tors use radiographs to inform their clinical manage-
ment, for which three themes and four subthemes were 
developed.

Aim 1: How chiropractors determine when to order 
radiographs
Chiropractors’ decisions of when to refer for spinal radio-
graphs were influenced by the perceived impact that 
imaging findings might have on clinical management, the 
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chiropractors’ perception of radiation risk, and the chiro-
practors’ clinical experience. Figure 1 illustrates the three 
themes that were developed.

Theme 1: A piece of the clinical puzzle
The overarching question that participants appeared to 
ask themselves to inform their decision to order radio-
graphs was - “Will information from the images change 
my management of this patient?”. However, the degree 
to which radiographic findings were perceived to change 
management existed on a spectrum. Most participants 
emphasised the importance of identifying potentially 
serious pathology that would require referral for medi-
cal care, explaining the role of appropriate history taking, 
differential diagnosis, and physical examination to deter-
mine the necessity for radiographs:

“If I’ve got a 65-year-old who’s decided to jump on 
the trampoline with the grandkids and felt some-
thing go in her thoracic spine, and with instant 
pain… I’m taking an X-ray and I’m looking for 
a compression fracture and I’m not touching it” 
(Participant 11 (P11), Male (M), 30 years in prac-
tice, 21–50% radiography referral).

Participants were also cognizant of the role of trial-
ling conservative care prior to ordering a radiograph, 
and the ability to deviate from the initial care plan 
when necessary. The duration of a trial of care differed 
between participants, from a few visits to four to six 
weeks. Many reported they would do a trial of care as 
recommended by CPGs, and only order imaging if the 
patient did not respond favourably:

“… my clinical practice is more so guided by guide-
lines I would say. So, things that align to that… 
either someone who’s not responded to treatment 
after a trial of care for about 6 weeks or gotten worse 
obviously” (P12, Female (F), 4 years in practice, 
< 10% radiography referral).

Other participants described their rationale for using 
radiographs in the assessment of more benign spinal 
presentations, where specific information from the 
radiograph would potentially direct the most appropri-
ate treatment for the patient:

“… if you think the spine is imbalanced… then the 
only way to determine the most appropriate treat-
ment protocol is to take an X-ray. Because you know, 
just in the simple case of forward head posture, you 
know, forward head posture can be driven from the 
thoracic spine, or it can be primarily a neck prob-
lem… so measuring the thoracic spine is essential in 

Table 1  Participant characteristics
Characteristic N (%)
Sex
Male
Female

11 (65)
6 (35)

State/Territory of practice
New South Wales
Queensland
Victoria
South Australia
Australian Capital Territory

13 (76)
1 (6)
1 (6)
1 (6)
1 (6)

Location of practice
Urban
Rural

15 (88)
2 (12)

Years in practice
<10
11–20
>20

3 (18)
5 (29)
9 (53)

Institution of study
Macquarie University
Central Queensland University
Royal Melbourne Institute of Technology
Life University
Durban Institute of Technology
Palmer Davenport

11(65)
1 (6)
2 (12)
1 (6)
1 (6)
1 (6)

Techniques used in practice*
Diversified
Gonstead
Instrument adjusting
Drop-piece adjusting
Flexion distraction
Activator methods
Thompson technique
Sacro-occipital technique (SOT)
Chiropractic BioPhysics (CBP)
Scoliosis specific rehabilitation
Atlas Orthogonal

13 (76)
2 (12)
11 (65)
12 (71)
3 (18)
4 (24)
3 (18)
4 (24)
5 (29)
2 (12)
1 (6)

Reasons likely to refer for radiography*
Clinical suspicion of serious pathology (e.g., cancer, infection, 
inflammatory arthritis)
Clinical suspicion of fracture
Screening for contraindications for spinal manipulation, with-
out clinical suspicion
Clinical suspicion of benign spinal pathology (e.g., degenera-
tion, spondylolisthesis)
Biomechanical analysis (e.g., spinal listings, spinal curve 
assessment)
At a patient’s request or for patient reassurance

15 (88)
12 (71)
4 (24)
13 (76)
11 (65)
4 (24)

Proportion of patients typically referred for radiography
<10%
10–20%
21–50%
51–80%
>80%

2 (12)
3 (18)
4 (24)
3 (18)
5 (29)

Location radiographs obtained
In-house facilities
Medical radiology practice

5 (29)
12 (71)

*Participants could choose multiples responses
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determining how to address a forward head posture” 
(P10, M, 17 years in practice, > 80% radiography 
referral).

This quote also demonstrates the perception that some 
participants held around a need to visualise the struc-
ture of the spine and extremities, which appeared to drive 
their rationale for ordering radiographs. Participants 
referred to the importance of assessing and measur-
ing structural abnormalities, with the view that certain 
abnormalities such as scoliosis could increase the risk 
of harm or adverse events and could alter management 
decisions:

“… it’s impossible to understand the intricacies of the 
condition [scoliosis], the severity, without an X-ray… 
also your treatment protocol which can be a life 
changing treatment protocol, is based on specifics 
that are [only] seen on the X-ray” (P8, M, 22 years in 
practice, 21–50% radiography referral).

Theme 2: Radiation risk
Conflicting perceptions were described by participants 
regarding the potential risk of ionising radiation from 
spinal radiographs. Some participants perceived that the 
benefits of spinal radiographs would generally outweigh 
the potential risk from radiation exposure, citing small 
dosages of radiation that would be unlikely to create 
harm:

“I think it [radiography] definitely improves health 
outcomes, especially considering how small the dos-
age is… I think it’s very justified” (P6, M, 11 years in 
practice, 21–50% radiography referral).

Whereas other participants described their concern 
about potential radiation risk and would trial conserva-
tive care to determine how a patient would respond, 
before ordering a radiograph:

“… if I’m erring on the side of caution and that is the 
caution not to expose them to radiation, you can go 
a couple of visits… if there’s improvement in range of 
motion without an X-ray, you don’t need it” (P17, M, 
25 years in practice, 51–80% radiography referral).

Theme 3: Experience and intuition
Participants alluded to previous clinical experience, both 
personal and inter-personal, as potentially influencing 
their decision to order spinal radiographs. For example, 
if obtaining a radiograph had appeared to inform care or 
provide value in the past, the chiropractor would be more 
likely to adopt this strategy in the future:

“I think there is too often times where I will receive 
an X-ray back and think I’m really glad I’ve got an 
X-ray of this patient. Which then drives me to… err 
on the side of anything that concerns me or anything, 
that I’m sort of getting an X-ray” (P9, F, 26 years in 
practice, > 80% radiography referral).

In contrast, another participant shared their perspective, 
where radiography did not seem to play such a pivotal 
role in their management, despite having many years of 
clinical experience:

I’ve never given a treatment then afterwards thought 
damn, if only I had that X-ray first” (P14, F, 19 years 
in practice, < 10% radiography referral).

Fig. 1  Aim 1 themes
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More clinical experience also helped some participants 
be more certain in their clinical decision making and 
deciding when to refer for radiographs. One partici-
pant reflected on how their utilisation of radiography 
has decreased over time, compared to when they were a 
new graduate, as they feel more confident in their clini-
cal skills for determining when radiographs will impact 
management:

“I feel much more settled as to when to choose to get 
an X-ray and not. I find [that’s] just that clinical 
experience. So, when I was a newer grad, I think I 
wanted to X-ray everybody because I felt like I didn’t 
know… you’re just kind of grasping, aren’t you?” 
(P16, F, 30 years in practice, 10–20% radiography 
referral).

Participants also referred to the role of intuition, or a 
“gut feel” to guide their decisions as to when radiographs 
would be appropriate, even when specific clinical indica-
tions were not apparent:

“… it’s just you’ve been around long enough to smell 
something, you know? You’ve been around long 
enough because it’s not a magical thing. It just… 
seems intuitive. Because it’s embedded into your 
psyche through experience and you’ll go, you know, 
I think I will X-ray this person, you know, and then 
you find something! So yeah, I think what that is [is] 
just collective wisdom and knowledge” (P17, M, 25 
years in practice, 51–80% radiography referral).

Although clinical intuition may be heavily influenced by 
previous experience, this does not seem to be the only 
factor that influences the use of intuition in the clinical 
decision-making process. For example, one chiroprac-
tor, with only 1-year clinical experience, described using 
intuition when discussing uncertainty around what phys-
ical exam findings may indicate the need for radiographs:

“That’s something that is a gut feel” (P1, F, 1 year in 
practice, 10–20% radiography referral).

Aim 2: How radiographs inform chiropractors’ clinical 
management
The first theme describes alterations, or lack thereof, in 
their specific application of a technique or a treatment 
approach. The second theme relates to when obtaining 
radiographs gives chiropractors more confidence in their 
management plan by informing patient prognosis and 
setting expectations. The third theme describes using 
radiographs as an educational tool, which is used to con-
vey meaning to patients and explain findings in a way 
that is perceived to reassure the patient. Figure  2 illus-
trates the three themes and four subthemes.

Theme 1: X [-ray] marks the spot: identifying where and 
how treatment should be applied
Just as chiropractors’ rationale for ordering radiographs 
exists on a spectrum, so too does their use of radio-
graphs to guide the application of chiropractic technique. 
Some participants appeared to extract substantial detail 
from radiographs which they used to inform treatment 
application, whereas others felt that radiographs did not 

Fig. 2  Aim 2 themes and subthemes
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inform their application of treatment at all. For some, 
radiographic findings changed where treatment was to be 
applied (spinal region), or what type of treatment was to 
be given (e.g. exercise or the use of an orthosis). However, 
most participants referred to using radiographs to deter-
mine the appropriateness of applying physical forces to 
the spine, and to identify contraindications or indications 
for referral. Two subthemes were developed.

Subtheme 1: Informing the specific application of 
chiropractic technique
Some participants reported assessing spinal radio-
graphs to determine how to apply a specific technique, 
which they perceived to enhance clinical outcomes. This 
included reference to ‘named’ technique systems that are 
used by some chiropractors. Some technique systems use 
a pre-determined protocol for the chiropractor to follow, 
which may use information from radiographs to guide 
treatment, specifically the application of SM, or a ‘chiro-
practic adjustment’:

“… in the case of Atlas Orthogonal, it [radiography] 
does tell you what angle and which direction, so it 
provides a vectored adjustment which, we pretty 
much put up there as a hallmark of why we get 
results with so little force. Is that because we only use 
a very tiny 14 newtons to adjust, hand adjustments 
are about 400 [newtons]… We believe that’s because 
of the specificity, offered by the X-ray analysis” (P17, 
M, 25 years in practice, 51–80% radiography refer-
ral).

Participants who specifically manage patients with 
abnormal spinal curvatures emphasised the importance 
of radiographic information to guide the application of 
treatment. This included the need for specific details to 
build orthoses for patients with scoliosis:

“The accuracy of our implementation of treatment 
modality is based on the X-ray… when a device is 
being built to help control this scoliosis, you need 
accurate information. You can’t build on postural 
features, so it’s [radiography] absolutely 100% 
important” (P8, M, 22 years in practice, 21–50% 
radiography referral).

As well as how and where to apply a manual traction 
technique designed to restore normal spinal curvature 
such as cervical lordosis:

“… you’ll change the forces that you use in the trac-
tion, the position that you use where you put the 
harnesses, all that based on what you see on the 

X-ray” (P3, M, 21 years in practice, > 80% radiogra-
phy referral).

In contrast, other participants did not consider that the 
use of radiographs was necessary to inform the applica-
tion of chiropractic techniques. These participants placed 
little value on assessing for or correcting the specific ori-
entation of individual spinal segments:

“… but not really in the exact manner of oh, because 
I can see that their L3 is rotated by two degrees, I’m 
going to be trying to put two degrees of rotation. 
I’m not into that at all, and I don’t think it makes 
a difference personally” (P6, M, 11 years in practice, 
21–50% radiography referral).

Subtheme 2: Informing the safe application of force
Identifying specific spinal abnormalities on radiographs 
was considered very important by some participants. 
These participants felt that specific radiographic findings 
helped them modulate the level of force applied during 
chiropractic techniques. Findings such as osteoporosis, 
spondylolisthesis, degeneration, or transitional segments 
were stated as examples where a practitioner might mod-
ify how or where they applied manual forces:

“… if someone was quite osteoporotic, I’d be a lot 
more gentle and careful, and acknowledge that they 
[the patient] were a potential risk” (P6, M, 11 years 
in practice, 21–50% radiography referral).

Participants also described how radiographic findings 
changed the region of the spine that they were treating or 
intending to treat. This was often accompanied by a per-
ceived inconsistency between the radiographic findings 
and their physical exam findings:

“… a lot of the time like there’s only so much like I 
can find like with when I assess… I had a patient the 
other day, [she] gets migraines, has for her whole life. 
Tenderness, palpation, everything showed C7. On 
the X-ray… I found that [it] was a C4 issue. Didn’t 
pick it up with the palpation” (P15, M, 1 year in 
practice, > 80% radiography referral).

Theme 2: Confidence to predict prognosis and set patient 
expectations
Many participants described how structural findings 
or biomechanical abnormalities on radiographs can 
be useful in predicting the patients’ prognosis. This 
was commonly in reference to benign findings such as 
degeneration:
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“… if I’ve got some level of osteoarthritis or degenera-
tion there [on the radiograph], it will indicate to me 
that it’s going to be a slower healing period” (P14, F, 
19 years in practice, < 10% radiography referral).

Some participants also referred to the presence of abnor-
mal spinal curvatures as having predictive value for 
symptom recurrence. These participants stated that a 
patient’s risk could be reduced by changing the patient’s 
curves through treatment:

“… if someone has a reduced lumbar curve, hypol-
ordosis, the probability is, that that’s not normal 
based on the morphology. I know the probability of 
them having reoccurring problems in the future is 
higher than if I can restore the spinal curves towards 
normal or to normal” (P7, M, 38 years in practice, 
51–80% radiography referral).

Viewing their patient’s prognosis through a structural/
biomechanical lens based on radiographic findings, also 
allowed for participants to decrease potentially unre-
alistic patient goals or expectations. One participant 
described how he used radiographic findings to show 
a patient with post-Scheuermann’s disease that there 
were structural changes that were responsible for their 
increased thoracic kyphosis, and that the idea of chang-
ing their curve was unrealistic:

“… I can also take some pressure off myself that the 
patient’s putting on me to make their spine straight, 
and then they’re going to be blaming me when 
they’re spine isn’t straight… I suppose if I’m really 
honest, there might be some part in me that [will use 
the radiograph] because I want to give the patient a 
realistic view of their prognosis” (P2, M, 23 years in 
practice, 21–50% radiography referral).

Theme 3: Radiography as an educational tool
Theme 3 explores how participants used radiographs 
during their clinical encounters with patients to provide 
education in a way that they believe would give confi-
dence and reassurance to the patient. Two subthemes 
were developed. Subtheme 1 describes how radiographic 
findings are used to explain the diagnosis or symptoms to 
patients in a way that resonates with them. Subtheme 2 
describes the important role of communication, and how 
explaining radiographic findings is perceived as being 
reassuring for some patients.

Subtheme 1: Making it real for the patient
Radiographic findings are not inherently meaning-
ful until they are interpreted and communicated to the 

patient. Providing education about the patient’s spine 
using radiographs, explaining their symptoms, and con-
textualising their experience, was considered important 
for many participants. For some, radiography was part of 
the bigger clinical picture, where they used radiographic 
findings to help give patients a better understanding of 
their condition:

“… any information that the patient presents with, 
if they present with a bunch of scans and X-rays or 
I’ve ordered something … After I’ve heard their story, 
I try to synthesize it all back together and tell their 
story back to them in a way that helps them under-
stand what’s going on with them better” (P2, M, 23 
years in practice, 21–50% radiography referral).
“… and you might always have to bring them back 
to it, you say, ‘remember why you’re having the tin-
gling in the hand? Let me show you that disk’. So, you 
can settle them down pretty quickly when they’ve got 
spinal degeneration or a reason that you can point 
to [on] the X-ray” (P17, M, 25 years in practice, 
51–80% radiography referral).

Other participants described how having a diagnosis or 
being able to show a structural finding on radiographs 
can help make the condition real for the patient. They 
perceived that the condition was something tangible, that 
the patient could see and that this could help improve 
patient compliance with treatment:

“… if you point that out that, you know your poor old 
neck is in such a horrendous forward head carriage, 
and no one’s ever pointed that out, that structural 
effect. Yeah, you’ll get big ‘aha’ moments where the 
patient will go: ‘well, I’m glad I came to you’” (P17, 
M, 25 years in practice, 51–80% radiography refer-
ral).
“… then it’s [the radiograph] helping with that com-
pliance from an aspect of saying, hey, this is this is 
what you’re feeling when you tell me that your pos-
tures like this, this is what’s going on the under the 
surface and this is the reason why these things [are] 
going to be necessary for you to do at home” (P5, M, 
12 years in practice, > 80% radiography referral).

Subtheme 2: Choose your words carefully
Many chiropractors were cognizant of the potential neg-
ative effects or connotations that certain radiographic 
findings may have on patients. Moreover, participants 
believed that these negative effects could be minimised 
by communicating with patients in a way that doesn’t 
create excessive fear or worry about their condition. 
Some chiropractors described the reassuring value that 
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reporting radiographic findings, or lack thereof, can have 
on patients. Especially those that are anxious about the 
potential cause of their pain:

“… some patients are very anxious anyway, and 
often they’re the ones that actually will want to be 
X-rayed because they’re anxious that there’s some-
thing else going on there. When they see an X-ray 
and there’s nothing on it, suddenly miraculously, 
they’re 50% better… The healing X-ray” (P16, F, 30 
years in practice, 10–20% radiography referral).

One participant reflected on how they communicate 
radiographic findings to their patients, and described 
intentionally modifying their communication due to con-
cern for the potential harm it could create:

“… I think I’m very aware of speaking to patients 
in ways that doesn’t create another injury to their 
mind, in the way that I report findings on their 
X-rays” (P2, M, 23 years in practice, 21–50% radiog-
raphy referral).

The same participant also explained how different 
patients may respond differently to the reporting of an 
absence of significant radiographic findings, specifically 
for people with chronic spinal pain:

“… for them [patients with chronic spinal pain] see-
ing normal X-rays can go either way… it can rein-
force the idea that they’re mad and that nobody 
believes in them because they’ve got normal X-rays. 
And so, they’re very suspicious that I’m [the chiro-
practor] going to be thinking, yep, you are a nutter. 
You’ve just got imaginary pain or something. Or it 
can be like reassuring to them” (P2, M, 23 years in 
practice, 21–50% radiography referral).

Discussion
Comparison to other literature
This study, as the first to explore the perceptions of 
Australian chiropractors on the use of radiography 
in chiropractic practice, had several important novel 
findings, as well as sharing similarities with previous 
research. Consistent with previous qualitative research 
[25, 26], this study identified the potential influence 
of external factors, such as prior clinical experience, 
and how these may impact a chiropractor’s decision to 
order spinal radiographs. In particular, clinical expe-
rience appeared to be inherently intertwined with 
future clinical decisions. In the context of this study, 
prior experience may influence a chiropractor’s ability 
to accurately consider risk, if, their perception of risk 

has been skewed by previous experience. For example, 
making a serendipitous discovery on imaging of an 
epidemiologically rare and serious condition may lead 
to a higher perception of risk of missing such condi-
tions if imaging is not ordered in the future.

Although the reasoning for ordering radiographs, 
and how they were used to inform management varied 
among participants in this study, overall, most reported 
that they only use radiography in situations where they 
believed it would be of benefit to the patient. Many 
emphasised their adherence to evidence-based CPGs, 
which has been highlighted in previous qualitative 
research [26]. However, some of the potential benefits 
or ways of using radiographs discussed by participants 
are not well supported by current evidence [9, 17]. An 
important finding in this study is the role that chiro-
practors perceived radiographs to have in determining 
patient prognosis and using that to set patient expecta-
tions about the likelihood of recovery and recurrence 
of symptoms. Prognostic recommendations described 
were often based on the presence of degenerative find-
ings or abnormal spinal curvatures, which may be 
inconsistent with current evidence, given the unclear 
relationship between diagnostic imaging findings and 
future lower back [14] and neck pain [15] Prognosis 
has been reported as a reason for ordering diagnostic 
imaging by chiropractors in two previous surveys. De 
Zoete et al. [35] and Assendelft et al. [34] found 54% 
and 92% of respondents reported diagnostic imaging is 
‘often or always’ indicated for prognosis, respectively. 
However, no detail about how prognosis is determined 
was provided in these surveys.

Perceptions on how participants use radiographs 
to inform the application of chiropractic technique 
existed on a spectrum in our study. Bussières et al [25]. 
demonstrated that some chiropractors believe that a 
proposed treatment should change in scenarios where 
benign spinal abnormalities (e.g., transitional seg-
ments) are found on imaging. However, what exactly 
the chiropractor changes about their treatment was 
not explored. Participants in our study shared in sig-
nificant detail how they used minute changes in force 
and vectors when using manual therapy techniques 
such as SM, as well as where specifically they choose 
to apply these techniques. Conversely, many partici-
pants in our study, as in previous studies [25, 26] did 
not consider imaging important to inform how they 
applied chiropractic technique, beyond the presence of 
serious pathology.

Some participants in this study perceived value in 
using spinal radiographs for patient education. They 
felt that providing a specific structural diagnosis or 
finding on the radiograph helped to make the condi-
tion real for the patient and provide reassurance that a 
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serious cause is not evident. This finding is consistent 
with previous literature exploring clinicians’ beliefs 
about diagnostic imaging for LBP in other profes-
sions [36]. However, as one participant in the current 
study reflected upon, the patient may not share this 
belief, and the way radiographic findings are reported 
to patients may have potentially negative effects. This 
belief is shared by Italian osteopaths who emphasised 
the potential nocebic impact spinal imaging can have 
on LBP patients [37].

Varied responses to imaging have been highlighted by 
Carlin et al. [38] who explored primary care patients’ 
perceptions of viewing their own diagnostic images, 
with some participants reporting increased anxiety as 
opposed to reassurance when viewing imaging findings. 
Terms that are commonly provided in diagnostic imaging 
reports such as ‘disc degeneration’ are poorly understood 
by the general population [39], may increase patients per-
ceived need for imaging [40], and may not, therefore, be 
inherently reassuring. Strategies have been investigated 
to try and reduce unintended harm associated with the 
reporting of radiographic findings [41].

Strengths and limitations
Multiple sampling strategies, including purposive sam-
pling were used with the intent of capturing a wide 
variety of chiropractors’ views and perceptions. The 
majority of included participants were male and prac-
ticing in urban locations, which is consistent with Aus-
tralian national workforce statistics [42]. No significant 
response variation was noted between participants with 
these different characteristics. Sufficient breadth of par-
ticipant characteristics likely to impact the research 
question (e.g., clinical experience, imaging use, institu-
tion of study) were captured, ensuring transferability 
of our results [43]. Having a prior collegial relationship 
with two participants may have introduced potential 
bias, however this was mitigated by not discussing the 
research questions or topic prior to the interviews. A 
methodological limitation of this study was not seeking 
revision of transcripts or results from interview partici-
pants (member checking). This practice aims to verify 
that the results adequately reflect the meaning the par-
ticipant intended. Additionally, we did not perform peer 
debriefing with researchers outside of our team. Address-
ing these aspects of trustworthiness would have strength-
ened the credibility of our results [44].

An area that was not addressed in the questionnaire or 
during interviews was reimbursement for radiographic 
services, or the influence of having in-house X-ray facili-
ties. It is possible that financial incentives are a potential 
driver for ordering spinal radiographs for some chiro-
practors [25].

This qualitative research study was designed to explore 
the breadth of opinions and perceptions of the partici-
pating chiropractors, rather than produce accurate esti-
mates regarding sample or population characteristics of 
Australian chiropractors. It is therefore important to note 
that the participant opinions in this study do not neces-
sarily reflect those of all chiropractors, including those 
who share similar characteristics. For example, there are 
a variety of techniques used by chiropractors, and not all 
technique systems used by chiropractors have been rep-
resented in this study. Furthermore, in scenarios where a 
technique was mentioned explicitly, it cannot be assumed 
that the practitioner using that particular chiropractic 
technique was adhering faithfully to the protocols set out 
by the technique creators.

Implications and future research
This study highlights and explores the variation in Aus-
tralian chiropractors’ perceptions regarding the use of 
spinal radiography in clinical practice and is the first 
study to explore how radiographs inform the clinical 
management of patients with spinal disorders. Given the 
implementation of public health initiatives to encour-
age the appropriate use of diagnostic imaging, such as 
choosing wisely [45], and specific commentary within 
the chiropractic profession [9], it is important to under-
stand what influences and drives individuals to make 
clinical decisions, especially for situations that are not 
currently supported by research evidence. Specifically, 
findings from this study relating to the use of radiography 
to inform the application of chiropractic technique, it’s 
role in predicting prognosis, and its use as an educational 
tool are areas that warrant further research. It is unclear 
to what extent these uses of spinal radiography affect 
patients with spinal disorders. Participants in this study 
emphasised the importance of how radiography findings 
are reported to patients, therefore future research should 
explore what information is provided, as well as how it 
is delivered. By improving what information is provided 
to patients about their imaging finding, and how it is 
reported, potential harms may be reduced or avoided, 
and clinical benefits may be enhanced.

Conclusion
Australian chiropractors’ decision-making around spinal 
radiography is diverse and can be influenced by a number 
of personal, clinical, and other external factors. Reasoning 
for ordering radiographs revolved around the chiroprac-
tor’s perception of how their clinical management might 
be influenced by radiographic findings. The frequency or 
intention to order radiographs was influenced by their 
perception of radiation risk, as well as clinical experience 
and intuition. Radiography was perceived to inform the 
application of chiropractic treatment to varying degrees. 
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Chiropractors perceived radiography to be useful for 
other aspects of clinical management beyond technique 
selection and application, such as predicting prognosis, 
and as an educational tool. Previously unexplored uses of 
spinal radiography in clinical practice were highlighted. 
Some chiropractors reported benefits of radiography that 
are currently not supported by research evidence. Future 
research should address how radiographic findings are 
reported to patients with spinal disorders and how this 
could be optimised to improve patient outcomes.
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