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Spine surgeons’ requirements for imaging 
at the time of referral: a survey of Canadian 
spine surgeons

Background: Routine imaging of patients with spine-related complaints referred for
surgical assessment may represent an inefficient use of technological resources. Our
objective was to explore Canadian spine surgeons’ requirements with respect to im -
aging studies accompanying spine-related referrals.

Methods: We administered an 8-item survey to all 100 actively practising surgeon
members of the Canadian Spine Society that inquired about demographic variables
and imaging requirements for patients referred with spine-related complaints.

Results: Fifty-five spine surgeons completed our survey, for a response rate of 55%.
Most respondents (43; 78%) required imaging studies to accompany all spine-related
referrals. The type of imaging required was highly variable, with respondents endors-
ing 7 different combinations. Half (47%) required magnetic resonance imaging and
38% required plain radiographs either alone or in combination with other forms of
imaging. Half of the respondents refused to see 20% or more of all patients referred
for spine-related complaints.

Conclusion: Most Canadian spine surgeons require imaging studies to accompany
spine-related referrals; however, the type and combination of studies is highly variable,
and many patients who are referred are never seen (for a consultation). Standardiza-
tion and optimization of imaging practices for patients with spine-related complaints
referred for surgical assessment may be an important area for cost savings.

Contexte : Le recours systématique aux épreuves d’imagerie chez les patients qui se
plaignent de maux de dos et qui sont référés pour consultation en chirurgie pourrait
constituer une utilisation inefficace des ressources technologiques. Notre objectif était
d’analyser les épreuves d’imagerie demandées par les chirurgiens canadiens spécia -
listes de la colonne vertébrale, suite aux demandes de consultation qui leur sont
adressées pour des patients qui ont des problèmes de colonne vertébrale.

Méthodes : Nous avons administré un sondage en 8 questions aux 100 chirurgiens
en pratique active qui forment la Canadian Spine Society; le questionnaire portait sur
des variables démographiques et sur les demandes d’épreuves d’imagerie pour les
patients qui leur sont référés pour des maux de dos. 

Résultats : Cinquante-cinq chirurgiens de la colonne ont répondu à notre sondage,
pour un taux de réponse de 55 %. La plupart des répondants (43; 78 %) ont dit
demander des épreuves d’imagerie pour toutes les références qui leur sont adressées
pour des problèmes de colonne vertébrale. Les types d’épreuves d’imagerie demandés
variaient considérablement et les répondants ont mentionné 7 combinaisons
d’épreuves différentes. La moitié d’entre eux (47 %) demandaient une imagerie par
résonnance magnétique et 38 % demandaient des radiographies ordinaires, seules ou
combinées à d’autres modalités d’imagerie. La moitié des répondants ont dit refuser
de voir 20 % ou plus de tous les patients qui leur étaient référés pour des maux de dos. 

Conclusion : La plupart des chirurgiens spécialistes de la colonne vertébrale au
Canada demandent des épreuves d’imagerie pour tous les patients qui leur sont référés
pour des problèmes de colonne vertébrale; toutefois, les types d’épreuves et leurs
combinaisons sont très variables et de nombreux patients qui sont référés en consulta-
tion ne réussissent jamais à voir les spécialistes. La standardisation et l’optimisation
des pratiques au chapitre de l’imagerie pour les patients qui souffrent de maux de dos
et qui sont référés à un chirurgien représentent un poste budgétaire important où des
économies pourraient être réalisées.
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S pine-related complaints are common among
adults,1 and patients whose symptoms fail to
resolve in a timely manner or who present with

neurologic involvement are often referred for surgical
assessment. Anecdotally, surgeons often require imaging
studies to accompany requests for consultation, but the
extent and nature of this practice are unknown. Canada
currently spends 10% of total outpatient expenditure on
diagnostic imaging,2 and the actual costs are higher if
one also considers the capital costs of equipment and the
costs of downstream tests and interventions owing to
imaging results.

Given fiscal pressures facing the Canadian govern-
ment, there is a pressing need to find efficiencies in the
use of diagnostic imaging technology.3 It is widely
acknowledged that normal variants of the spine are com-
mon and that many of the changes that occur with aging
are relatively benign, so clinical correlation is essential
before assigning significance to lesions revealed by im -
aging.4 It has also been established that many spine-
related referrals to surgeons in Canada are inappropriate5

and that the majority of patients seen in surgical consulta-
tion do not require surgery.6 As such, routine imaging of
patients with spine-related complaints referred for sur -
gical assessment may represent an inefficient use of re -
sources. The aim of the present study was to survey
Canadian spine surgeons about their requirements for
imaging studies when receiving new referrals for patients
with spine-related complaints.

METHODS

Questionnaire development

With the assistance of clinical epidemiologists and content
experts we developed an 8-item, English language question-
naire to examine Canadian spinal surgeons’ use of spine-
related imaging as part of the referral process. The final
questionnaire framed response options with closed-ended
questions, as a previous report has shown that this format
results in fewer incomplete questionnaires than open-ended
response options (see the Appendix, available at canjsurg
.ca).7 We also included an option for surgeons to provide
written comments regarding any other thoughts they may
have on imaging for spine-related referrals. We pretested
the final questionnaire on a group of 3 spine surgeons who
also commented on its clarity and comprehensiveness and
on the time required to complete it. No modifications were
suggested by pretest participants.

Questionnaire administration

We used SurveyMonkey (www.surveymonkey.com/) to
facilitate online completion of our questionnaire. We
obtained permission from the Canadian Spine Society

(CSS), an organization composed almost entirely of
spine surgeons (www.spinecanada.ca/), to distribute our
questionnaire to their members. Participants who logged
on to the link were provided with a disclosure letter
detailing the intent of the survey and explicit instructions
that, should they choose not to complete the survey, they
could convey their decision to us by email or fax. At 3
and 6 weeks after the initial email distribution, a CSS
representative sent an email to all nonresponders who
had not indicated that they did not wish to participate,
requesting that they complete the questionnaire. The
Canadian Memorial Chiropractic College Research
Ethics Board approved our study.

Data analysis

We generated frequencies for all collected data. We
acquired information on surgical training of respondents
from a previous survey of the same population.6 One of us
(J.W.B.) reviewed written comments in order to establish
common themes.

We hypothesized a priori that surgeons would be more
likely to refuse spine-related referrals if they required
imaging to accompany all referrals, if they were older and
if they spent a greater portion of their practices perform-
ing elective spine surgery. The dependent continuous
variable was the proportion of spine-related referrals that
were declined, as reported by spine surgeons. We planned
to enter these variables into a linear regression model on
the condition that we had sufficient data to ensure reli -
ability of our model. We calculated that we would require
at least 30 completed surveys to ensure reliability of our
linear regression model (10 respondents for each in -
depend ent variable considered).8

We planned, but did not conduct, an analysis to
explore the association between surgeons’ age and the
proportion of their practices dedicated to elective spine
surgery with requiring imaging to accompany spine-
related referrals as our threshold for ensuring a reliable
model was not met: 20 completed surveys in which sur-
geons reported they did or did not require imaging for
spine-related referrals (whichever was the least com-
mon response).

All comparisons were 2-tailed, and we considered a
variable to be significant if it had a p < 0.05 in the final
multivariable model. For our linear regression model, we
report the unstandardized regression coefficient and 95%
confidence interval (CI) for each significant variable in the
analysis. The value of the unstandardized regression coef-
ficient represents the change in response score on the
dependent variable, which was measured as a continuous
variable on a 6-point Likert scale (< 10%, 10%–20%, 21%–
30%, 31%–50%, 51%–75% and > 75%). We plotted resid-
uals from the linear regression analysis to ensure that their
distributions were reasonably normal, and multicollinearity
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was deemed concerning if the variance inflation factor for
any independent variable was greater than 5.9 We per-
formed all analyses using PASW Statistics 18 statistical
software (SPSS Inc.).

RESULTS

Characteristics of respondents

From August to September 2012, a representative from
the CSS sent a link to our online survey to all 101 of
their surgeon members. Fifty-six surgeons provided a
completed survey, with 1 surgeon advising he main-
tained a nonsurgical practice, for an eligible response
rate of 55% (55 of 100). Most respondents were men
(98.2%), and approximately half (45.5%) had been in
practice for more than 20 years (Table 1). Most re -
spond ents (65.4%) dedicated more than half their prac-
tices to elective spine surgery. The majority of respond -

ents (43 of 55, 78.2%) required imaging studies to
accompany all spine-related referrals; the types of
imaging studies required were highly variable, with
respondents endorsing 7 different types of imaging or
imaging combinations (Fig. 1). Of the 11 surgeons who
did not require imaging to accompany spine-related
referrals, 4 indicated a preference for magnetic res -
onance imaging (MRI) scans with referrals.

Half of surgeons (27 of 55, 49.0%) either required
(n = 13) or preferred (n = 14) MRI, alone or in com -
bination with other forms of imaging studies, in order
to consider a spine-related referral. Twenty-one sur-
geons (38%) required plain radiographs alone or in
combination with other forms of imaging studies.
None of our respondents reported that they acquired
post operative MRIs as part of routine practice after
performing spine surgery.

Factors associated with refusing spine-related
surgical referrals

Half of our respondents refused at least 20% of all
spine-related referrals (without a consultation). In our
adjusted model, only requiring imaging with spine-
related referrals and surgical practices with greater
dedi cation to elective spine surgery were associated
with refusing spine-related referrals (Table 2). The
unstandardized regression coefficients presented in
Table 2 represent the impact of each baseline character-
istic toward increasing the proportion of patients in a
surgeon’s practice who are referred but not scheduled
for consultation. For example, in our adjusted analysis
surgeons who required imaging studies for all spine-
related referrals demonstrated an average increase of
1.27 points on the 6-point scale associated with the
question, “What is your estimate of the proportion of
spine-related referrals you receive that do not result in
a consultation?” (see the Appendix). Standardized
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Fig. 1. Combinations of imaging required for accepting a spine-
related referral among respondents who indicated that they
require imaging to accompany a new referral, n = 43. CT = com-
puted tomography; MRI = magnetic resonance imaging.

Table 1. Demographic characteristics of survey 
respondents, n = 55 

Characteristic No. (%)* 

 3.11 ± 2.05 ry DS ± naem ,egA

Sex   

Male 54  (98.2) 

Female 1  (1.8) 

Type of surgeon   

 54 noegrus cidepohtrO  (81.8) 

Neurosurgeon 10  (18.2) 

Years in practice   

< 5 yr 7  (12.7) 

5–10 yr 15  (27.3) 

11–20 yr 8  (14.5) 

> 20 yr 25  (45.5) 

Patient population   

Pediatric 5  (9.1) 

Adult and pediatric 5  (9.1) 

Adult 45  (81.8) 

Proportion of practice spent on elective 
spine surgery 

  

< 25% 7  (12.7) 

25%–50% 12  (21.8) 

51%–75% 19  (34.5) 

> 75% 17  (30.9) 

Proportion of patients with spine-related 
complaints referred, but not accepted 

  

< 10% 15  (27.3) 

10%–20% 12  (21.8) 

21%–30% 13  (23.6) 

31%–50% 5  (9.1) 

51%–75% 7  (12.7) 

> 75% 3  (5.5) 

Require imaging studies to accompany all 
spine-related referrals 

43  (78.2) 

SD = standard deviation. 
*Unless otherwise indicated. 
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 residual plots showed no violation of model assump-
tions. The variance inflation factor was less than 2 for
each independent variable, suggesting no issues with
multicollinearity. Our model explained approximately
13% of the variation (adjusted R2 = 0.13) in the propor-
tion of patients referred with spine-related complaints
who our respondents refused to see.

Written comments

Written comments were provided by 23 respondents,
and the most common themes were contradictory: im -
aging is an essential part of spine-related referrals, better
triaging of referrals can reduce unnecessary imaging, and
most spine-related referrals do not require imaging. For
example, we received the following comments:
MRI is the gold-standard for imaging of the spine. We went through
this same debate for [computed tomography] scans about 15 years ago.
It is useless to resist. Patients want them. Referring physicians want
them. Spine surgeons want them. It is only a matter of time before MRI
will become the key to spine referrals anywhere it already hasn’t. Regu-
lating or restricting it only makes the system less efficient.

We have a triage clinic now which doesn’t require an MRI. Patients get
a phone call from a spine nurse, and if potentially surgical, get an
MRI… We phoned about 700 patients last year, and less than 10% were
surgical.

The vast majority of investigations are not indicated, or if indicated do
not change management, resulting in inordinately long waiting times to
obtain scan in those where they are indicated for management.

DISCUSSION

Summary of findings

Our survey found that the majority of Canadian spine
surgeons require imaging studies to accompany all spine-
related referrals; however, the type of imaging varies
considerably and approximately 1 in 5 referrals are not
scheduled for consultation. Requiring imaging as a con-
dition of referral and spending a greater proportion of
practice on elective spine surgery were associated with a
higher rate of refusing referrals.

Strengths and limitations

The strengths of our study include a comprehensive sam-
pling of Canadian spine surgeons from both academic
and community practices, survey design and conduct con-
sistent with best practices,10 and a high survey response
rate for health care professionals (55% provided com-
pleted surveys) that is comparable with the mean phys -
ician response rate of 54% reported by Asch and col-
leagues11 in a systematic review of postal surveys. 

Our study does have limitations. We did not explore
the patient composition of surgeons’ practices, and it may
be that some surgeons predominantly see the kinds of
patients for whom most experts/guidelines suggest that
imaging is appropriate at the time of referral; however,
the wide variation in imaging types required, common
use of multiple forms of imaging and the finding that 1 in
5 spine surgeons do not require imaging to consider
spine-related referrals suggests that inefficiencies exist.
Our results may have limited generalizability to non-
Canadian spine surgeons. Our model exploring factors
associated with spine surgeons’ refusal of spine-related
referrals explained only 13% of the variation among
respondents, suggesting that other variables that we did
not assess are important in influencing this decision.
Some potentially important factors that should be ex -
plored in future studies are surgeons’ referral volumes,
surgeons’ operative wait times, the number of previous
surgical consultations, factors suggesting that the patients
are not surgical candidates (e.g., back-dominant pain with
diffuse multilevel degenerative disc disease, established
chronic pain syndrome in the absence of significant neuro -
logic involvement)12 and ongoing litigation.13

Relevant literature

Increases in use of diagnostic imaging in Canada have far
exceeded population growth; between 1993/94 and
2003/04 there was a 300% increase in the number of
computed tomography (CT) scans and a 600% increase
in the number of MRI scans — more rapid growth than
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Table 2. Variables associated with a greater proportion of spine-related referrals to spine 
surgeons that do not result in a consultation, n = 55 

Univariable  Multivariable 

Variable 

Unstandardized 
regression coef!cient 

(95% CI) p value 

Unstandardized 
regression coef!cient 

(95% CI) p value 

Surgeon age for each 10 year increment 0.11 (–0.26 to 0.49) 0.55 0.22 (–0.14 to 0.58) 0.22 

Greater proportion of practice dedicated 
to elective lumbar spine surgery 

0.36 (–0.05 to 0.76) 0.09 0.41 (0.02 to 0.80) 0.041 

Require imaging studies for all lumbar 
spine referrals 

1.06 (0.08 to 2.04) 0.034 1.27 (0.30 to 2.24) 0.011 

CI = con!dence interval. 
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almost any other type of Canadian health service.14 Im -
aging of the lumbar spine accounts for approximately
one-third of all MRIs in some provinces, such as Alberta
where 25 000 lumbar spine MRIs were ordered in the fis-
cal year 2009/10 (Dr. Mauro Chies, Alberta Health Ser-
vices, Edmonton, Alta.: personal communication, 2011). A
recent study of Ontario patients with degenerative spine
disease referred for surgical consultation found that
100% of CT scans and 60% of MRIs were unnecessary,
resulting in an additional cost estimated at $24 million
per year.15 Another recent study found that more than half
of lumbar spine MRIs ordered in Edmonton and Ottawa
were either inappropriate or of uncertain value.16

Reasons for high rates of inappropriate spine-related
imaging are not clear; however, it appears to be a com bin -
ation of patient demand owing to the persistent and often
recurrent nature of degenerative spinal disorders17–21 as
well as the limited confidence that many primary care
physicians have in assessing and managing patients with
chronic musculoskeletal complaints.22–24 This may drive
referrals for both imaging and surgical consultation
owing to concerns over further management needs or
missing important findings. Spine surgeons faced with
large numbers of (often nonsurgical) referrals may
require imaging for consultation in an attempt to refuse
clearly nonsurgical candidates and reduce wait times for
patients who are likely to benefit from surgery.18 A
potential solution to this problem may be an alternate
mechanism for early standardized and skilled assessment
during primary care of patients being considered for
referral to a spine surgeon.

In their written comments, a number of respondents
advocated the use of triaging systems to prescreen spine-
related referrals, which reportedly reduced the propor-
tion of unnecessary imaging. There has been very little
formal research exploring the role of nonsurgeon clin -
icians for screening patients referred for surgical consul-
tation secondary to spine-related complaints, but prelim -
inary findings are promising.25–28 We have also found that
the majority of Canadian spine surgeons would partici-
pate in this model of care.6 One of us (Y.R.R.) is currently
leading a pilot study sponsored by the Ontario Ministry
of Health and Long-Term Care to explore the feasibility
and impact on health care utilization of an interprofes-
sional shared-care model (primary care, allied health and
specialist) that involves chiropractors and physical thera-
pists assessing and educating patients with low-back pain
or low back–related leg pain with persistent or recurrent
symptoms beyond the acute phase (www.isaec.org/).

CONCLUSION

It is likely that requiring imaging to accompany all
spine-related referrals for surgical consultation does not
represent optimal use of technology or resources, and

further research is required to better understand why
most Canadian spine surgeons have adopted this
approach. Clinical trials to formally evaluate models of
care for patients with spine-related complaints that
incorporate skilled nonsurgeons to provide advanced
patient education and management, including appropri-
ateness criteria for imaging and specialist referral in
Canada, are urgently needed.

Acknowledgments: We thank Dr. Hamilton Hall and the Canadian
Spine Society (CSS) Executive for allowing our survey to be sent to the
CSS membership, and Ms. Jennifer Edwards, Assistant to the Director,
CSS, for sending the link for our survey to CSS members.

Competing interests: None declared.

Funding: This study was funded by a grant from the Canadian Insti-
tutes of Health Research (CIHR). J. Busse is funded by a New Investiga-
tor Award from CIHR and the Canadian Chiropractic Research Foun-
dation. J. Riva is funded by a training award from the NCMIC
Foundation. J. You is funded by a Hamilton Health Sciences Research
Early Career Award.

Contributors: All authors designed the study. J. Busse and J. Riva
acquired the data, which all authors analyzed. All authors wrote and
reviewed the article and approved the final version for publication.

References

1. Hoy D, Bain C, Williams G, et al. A systematic review of the global
prevalence of low back pain. Arthritis Rheum 2012;64:2028-37.

2. You JJ, Alter DA, Iron K, et al. Diagnostic services in ontario: descrip-
tive analysis and jurisdictional review. ICES investigative report.
Toronto: Institute for Clinical Evaluative Sciences; 2007.

3. A 10-year plan to strengthen health care. In: Health Care System [Web
site of Health Canada]. Available:  www .hc-sc.gc.ca/hcs-sss/delivery
-prestation/fptcollab/2004-fmm-rpm/index-eng.php (accessed 2014
Feb. 28).

4. Jensen MC, Brant-Zawadzki MN, Obuchowski N, et al. Magnetic
resonance imaging of the lumbar spine in people without back pain.
N Engl J Med 1994;331:69-73.

5. Deis N, Findlay JM. Appropriateness of lumbar spine referrals to a
neurosurgical service. Can J Neurol Sci 2010;37:843-8.

6. Busse JW, Riva JJ, Nash JV, et al. Surgeon attitudes towards non-
physician screening of low back or low back-related leg pain patients
referred for surgical assessment: a survey of Canadian spine surgeons.
Spine (Phila Pa 1976) 2013; 38: E402-E408.

7. Griffith LE, Cook DJ, Guyatt GH, et al. Comparison of open and
closed questionnaire formats in obtaining demographic information
from Canadian general internists. J Clin Epidemiol 1999;52:997-1005.

8. Harrell FE. Multivariate modeling strategies. In: Harrell FE, ed.
Regression modeling strategies with applications to linear models, logistic
regression and survival analysis. New York (NY): Springer; 2001. p. 53-85.

9. Belsley DA, Kuh E, Welsch RE. Regression diagnostics: identifying influ-
ential data and sources of collinearity. New York (NY): John Wiley &
Sons; 1980.

10. Burns KE, Duffett M, Kho ME, et al. A guide for the design and con-
duct of self-administered surveys of clinicians. CMAJ 2008;179:245-52.

11. Asch DA, Jedrzwieski MK, Christakis NA. Response rates to mail sur-
veys published in medical journals. J Clin Epidemiol 1997;50:1129-36.

12. Cheng F, You J, Rampersaud YR. Relationship between spinal magnetic
resonance imaging findings and candidacy for spinal surgery. Can
Fam Physician 2010;56:e323-30.

13. Harris I, Mulford J, Solomon M, et al. Association between compen-
sation status and outcome after surgery: a meta-analysis. JAMA 2005;
293:1644-52.

                                                                                                                                                               Can J Surg, Vol. 57, No. 2, April 2014        E29



RECHERCHE

14. Tu JV, Pinfold SP, McColgan P, et al., eds. Access to health services in
Ontario. ICES atlas. 2nd ed. Toronto (ON): Institute for Clinical
Evaluative Sciences; 2006.

15. Kim JSM, Dong JZ, Brener S, et al. Cost-effectiveness analysis of a
reduction in diagnostic imaging in degenerative spinal disorders.
Healthc Policy 2011;7:e105.

16. Emery D, Shojania K, Forster A, et al. Overuse of MRI Scanning.
JAMA Intern Med 2013;25:1-3.

17. Rampersaud YR, Alleyene J, Harvey B, et al. Understanding primary
care physicians’ challenges, barriers and priorities in caring for
patients with low back pain [abstract; Canadian Spine Society]. Can J
Surg 2011;54(3 Suppl): S4.

18. You JJ, Bederman SS, Symons S, et al. Patterns of care after magnetic
resonance imaging of the spine in primary care. Spine (Phila Pa 1976)
2013; 38: 51-9.

19. Scott NA, Moga C, Harstall C. Managing low back pain in the pri-
mary care setting: the know-do gap. Pain Res Manag 2010;15:392-400.

20. Itz CJ, Geurts JW, van Kleef M, et al. Clinical course of non-specific
low back pain: a systematic review of prospective cohort studies set in
primary care. Eur J Pain 2013;17:5-15.

21. Srinivas SV, Deyo RA, Berger ZD. Application of “less is more” to

low back pain. Arch Intern Med 2012;172:1016-20.
22. Matzkin E, Smith EL, Freccero D, et al. Adequacy of education in

musculoskeletal medicine. J Bone Joint Surg Am 2005;87:310-4.
23. Haywood BL, Porter SL, Grana WA. Assessment of musculoskeletal

knowledge in primary care residents. Am J Orthop 2006;35:273-5.
24. Matheny JM, Brinker MR, Elliott MN, et al. Confidence of graduat-

ing family practice residents in their management of musculoskeletal
conditions. Am J Orthop 2000;29:945-52.

25. Dunlop B, McLaughlin L, Goldsmith C. Non-physician triage in
patients with back pain, sciatica and spinal stenosis [abstract]. Canadian
Spine Society 10th annual scientific conference; 2010 Mar. 10-13; Lake
Louise, Alta.

26. Bishop P, Brunarski D, Fisher C. The multidisciplinary inter-exam-
iner reliability of patient screening assessments in a hospital based
spine program: a pilot study [abstract]. Canadian Spine Society 10th
annual scientific conference; 2010 Mar. 10-13; Lake Louise, Alta.

27. Sarro A, Rampersaud YR, Lewis S. Nurse practitioner-led surgical
spine consultation clinic. J Adv Nurs 2010;66:2671-6.

28. Fourney DR, Dettori JR, Hall H, et al. A systematic review of clinical
pathways for lower back pain and introduction of the Saskatchewan
Spine Pathway. Spine (Phila Pa 1976) 2011;36:S164-71.

E30        J can chir, Vol. 57, No 2, avril 2014                                                                                                                 


