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Objective: To evaluate costs and consequences of a new 
back pain service provided by chiropractors integrated 
into a Community Health Centre in Cambridge, Ontario. 
The study sample included 95 consecutive patients 
presenting between January 2014 to January 2016 with 
a mixture of sub-acute and chronic back pain. 
 Methods: A secondary cost-utility analysis was 
performed and conducted from the perspective of the 
healthcare institution. Cost-utility was calculated as cost 
per quality-adjusted life year (QALY) gained over a time 
horizon of 90 days. 
 Results: According to the EuroQol 5 Domain 
questionnaire, nearly 70% of patients improved. The 

Objectif : Évaluer les coûts et les conséquences d’un 
nouveau service pour soulager les maux de dos offert 
par des chiropraticiens intégrés à un centre de santé 
communautaire à Cambridge, en Ontario. L’échantillon 
de l’étude comprenait 95 patients qui se sont présentés 
consécutivement entre janvier 2014 et janvier 2016 
et qui étaient atteints de diverses douleurs dorsales 
subaiguës et chroniques. 
 Méthodes : Une analyse coût-utilité secondaire a été 
effectuée du point de vue de l’établissement de santé. Le 
coût-utilité a été calculé en tant que coût par année de 
vie ajustée en fonction de la qualité (AVAQ) obtenu sur 
une période de 90 jours. 
 Résultats : Selon les résultats du questionnaire 
EuroQol 5 Domain, près de 70 % des patients ont 
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mean number of treatment sessions was 8.4, and an 
average of 0.21 QALYs were gained at an average cost 
per QALY of $1,042. Seventy-seven percent of patients 
did not visit their primary care provider over the 90-
day period, representing potential cost savings to the 
institution of between $2,022.23 and $6,135.82. 
 Conclusion: Adding chiropractic care to usual 
medical care was associated with improved outcomes at 
a reasonable cost in a sample of complex patients with 
sub-acute and chronic back pain. Future comparative 
cost-effectiveness studies are needed. 
 
 
 
 
 
(JCCA. 2019;63(2):64-79) 
 
k e y  w o r d s : health services research, cost analysis, 
community health centres, chiropractic

observé une amélioration de leurs symptômes. Le 
nombre moyen de séances de traitement était de 8,4 
et une moyenne de 0,21 AVAQ a été obtenue à un coût 
moyen par AVAQ de 1 042 $. Soixante-dix-sept pour 
cent des patients n’ont pas consulté leur fournisseur de 
soins primaires au cours de la période de 90 jours, ce 
qui représente des économies potentielles de l’ordre de 
2 022,23 $ à 6 135,82 $ pour l’établissement. 
 Conclusion : L’ajout de soins chiropratiques aux soins 
médicaux habituels a entraîné une amélioration des 
résultats à un coût raisonnable pour un échantillon de 
patients ayant des besoins complexes et présentant des 
douleurs dorsales subaiguës et chroniques. De futures 
études comparatives coût-efficacité sont nécessaires. 
 
(JACC. 2019;63(2):64-79) 
 
m o t s  c l é s  : recherche sur les services de santé, 
analyse des coûts, centres de santé communautaire, 
chiropratique.

Introduction
The efficacy for chiropractic care including manipulative 
therapy in treating patients with spine-related pain has 
been established.1-3 Moreover, clinical trials have shown 
greater efficacy when chiropractic treatment is added to 
usual medical care in managing patients with these con-
ditions.4,5 Chiropractic care also has the potential to be 
cost-effective, as chiropractors typically use a conserva-
tive (i.e. non-pharmacological, non-surgical) approach. In 
fact, studies have shown that when managed by a chiro-
practor, even when controlling for confounding factors, 
patients tend to have fewer advanced medical procedures 
including opioids and referrals for diagnostic imaging, in-
jections, or spinal surgery.6-8

 Although chiropractic care has been suggested as a 
cost-effective alternative to the medical management of 
spine-related pain disorders9, the evidence for econom-
ic evaluations of chiropractic treatment compared with, 
or added to, medical care is inconclusive10. Regardless, 
back and neck pain remain prevalent and costly in society. 
The socioeconomic burden of these disorders, in terms 
of health resource utilization and economic costs (e.g. 
lost productivity), is particularly high among vulnerable 

populations.9,11 In Canada, such populations commonly 
receive health care services at the primary care level with-
in Community Health Centres (CHCs).12

 CHCs are non-profit, publicly funded and commun-
ity-governed organizations that promote health, illness 
prevention, and community development.12 These centres 
employ multidisciplinary teams of health professionals 
that traditionally include medical doctors, nurse practi-
tioners, registered nurses, dieticians, social workers, and 
community health workers. CHCs are distinct from other 
primary care centres in that they serve the needs of com-
plex patient populations, typically including younger in-
dividuals, the socioeconomically disadvantaged, people 
with severe mental health or addiction issues (e.g. opioid 
over-use), and those with various other co-morbidities.12,13 
Musculoskeletal disorders including chronic back pain 
are also prevalent among these groups.9,14,15 To improve 
the management of these patients, particularly in the clin-
ical area of low back pain, a growing number of Ontario 
CHCs have been adding chiropractic care to their existing 
medical services. Some of these programs have been vol-
untary16 and some have been funded as pilot projects by 
the Ontario Ministry of Health and Long-Term Care14,17.
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 In line with such integration, the examination of costs 
and cost-effectiveness of chiropractic care has become 
one of the top research priorities for the chiropractic pro-
fession in Canada.18 In 2017, a pilot project was conducted 
to evaluate a new integrated chiropractic back pain pro-
gram at the Langs CHC in Cambridge, Ontario.16,19 The 
main findings included patient-reported improvements in 
back pain intensity, disability and health-related quality 
of life, high levels of satisfaction, and reduced primary 
care provider visits and analgesic use with this service.16 
Although such findings suggest potential for health cost 
savings, a formal economic evaluation of this project was 
not undertaken. Others have found similar outcomes14,15,17 
yet few studies have examined the costs associated with 
chiropractic integration into primary healthcare settings, 
including within CHCs. Moreover, no studies have ex-
plored whether the implementation of these programs 
is cost-effective from the institutional point of view. As 
such, the purpose of the current study was to conduct 
a secondary analysis of the aforementioned program16 
using an economic evaluation design completed from the 
perspective of the Langs CHC19. Resource utilization and 
costs at the CHC from the health system perspective will 
be measured in a future study.

Research Question
In adult patients with back pain presenting within a CHC 
setting, is the addition of chiropractic care to usual med-
ical care cost-effective from the perspective of the health-
care institution?

Methods

Study Design
This was a secondary cost-utility analysis20 of a pro-
spective, single-cohort observational study of a new back 
pain service provided by chiropractors integrated into 
a primary care CHC setting. The service was evaluated 
using patient-reported outcome measures, and data were 
collected prospectively on consecutive patients through-
out the first two years of the program between January 
2014 and January 2016.16 For the current study, cost-util-
ity was calculated as cost per quality-adjusted life year 
(QALY) gained. All costs are presented in 2019 Canadian 
dollars, and the perspective of the analysis was the Langs 
CHC (i.e. healthcare institution). The time horizon was 90 

days (i.e. the length of time used for a care episode of low 
back pain in the previous study16). With a time horizon of 
less than one year, discounting of costs and effects was 
not performed.

Chiropractic Care
The chiropractic service provided at the CHC has been 
described previously.16 Briefly, treatment sessions were 
evidence-based21 and included high-velocity, low-ampli-
tude spinal manipulation, soft-tissue therapy, education, 
reassurance, and home advice (e.g. icing, spinal stretch-
ing, and core strengthening exercises). Initial visits were 
typically 60 minutes in length and follow-up visits were 
15 minutes. The service was provided on a rotating basis 
by four chiropractors (PCE, ALB, DFC, AFP), and was 
accessible on Tuesdays and Thursdays at the CHC from 
12pm to 2pm, for a total of four hours per week.

Usual Medical Care
At the time of referral for chiropractic treatment all pa-
tients had already been under the management of their 
primary care provider for a back pain-related complaint. 
This was termed as ‘usual medical care’ and defined as 
any and all medical care received by patients with back 
pain at the Langs CHC, including but not limited to: pri-
mary care provider consultation visits (approximately 30 
minutes in length), prescription medications (i.e. muscle 
relaxants, anti-inflammatories, analgesics), referrals for 
specialty care (e.g. spine surgical consultation), and refer-
rals for diagnostic testing (e.g. lab work, imaging).

Patients
To be eligible, participants were: rostered patients at the 
Langs CHC, 18 years of age or older, seen and referred by 
their primary care provider (i.e. medical doctor or nurse 
practitioner) for a back pain-related complaint, unable to 
privately pay for chiropractic care, and suitable for manu-
al therapy (i.e. absence of “red flags” 21). Patients were 
screened by their primary care provider for eligibility and 
referred for chiropractic treatment. Referred patients in-
cluded both naïve chiropractic patients and those with pri-
or experience with chiropractic care. Patients completed 
an initial questionnaire before their first appointment, and 
then again at or before 90-day follow-up.
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Baseline and Follow-up Instruments
Outcome measures included the Bournemouth (BQ)22 and 
Bothersomeness23 questionnaires, the Patient Global Im-
pression of Change (PGIC),24 and the EuroQol 5 Domain 
(EQ-5D).25 The EQ-5D (3L version) is a widely used gen-
eric measure of health status commonly used in economic 
evaluations such as cost-utility analyses.26 It assesses pa-
tient health in five dimensions (mobility, self-care, usual 
activities, pain/discomfort, and anxiety/depression). Each 
of these dimensions has three levels of response: no prob-
lems, some problems, and extreme problems. The EQ-5D 
also includes a visual analogue scale (VAS), on which the 
patient rates their perceived health from 0 (worst health 
imaginable) to 100 (best health imaginable). Responses 
from the five EQ-5D domains were used in the current 
study to generate a descriptive profile and a single index 
value of health status (i.e. utility) for each patient.26 The 
pre-treatment and follow-up questionnaires also inquired 
about patient satisfaction, work status, details of medica-
tion usage, and other health care utilization. All instru-
ments were administered at baseline and at (or before) 
90-day follow-up.

Data Analysis
Descriptive statistics were used to summarize the demo-
graphic and clinical characteristic data from the pre-treat-
ment questionnaires. For follow-up data, comparisons 
were made between responders and non-responders using 
the chi-squared test (or Fisher’s exact test when appro-
priate) and independent t-test for categorical and con-
tinuous variables, respectively. The distributions for cost 
and effect data were analyzed for normality by examining 
data histograms, probability plots, and quantile-quantile 
plots, and then confirmed with the Kolmogorov-Smirnov 
test. For normal distributions, average values were cal-
culated as the mean with 95% confidence intervals (CIs). 
For non-normal distributions, non-parametric bootstrap-
ping (using 10,000 samples taken with replacement) was 
used to estimate 95% CIs. Because cost data are typically 
skewed20, average values were also presented as the mean 
(standard deviation) and median (inter-quartile range) for 
comparison. Statistical significance was set at p < 0.05, 
and SAS® (SAS Institute Inc., Cary, North Carolina), Ver-
sion 9.4, was used for analysis.
 Analyses of the BQ, Bothersomeness, and PGIC out-
come scores for the study have been described elsewhere.16 

For the EQ-5D, each patient’s index (or utility) score was 
calculated using the EuroQol societal preference weights 
for Canada.27 In general these scores range from less than 
0 (where 0 is a health state equivalent to death, and nega-
tive values are valued as worse than death) to 1 (perfect 
health), with higher scores indicating higher health util-
ity.26 These were then used to calculate QALYs, as the 
change in EQ-5D index scores from baseline to follow-up 
multiplied by the estimated length of effect.28,29 These 
values were then adjusted to a 90-day time horizon (by 
dividing each by four) for the current study. In addition, 
individual EQ-5D domain change scores were calculated 
and presented as recommended by EuroQol.25,26

 A Paretian method26,30 was also used to compare pa-
tients’ EQ-5D health states pre- and post-chiropractic 
treatment. With this method, patients were categorized 
into one of four categories: worse (i.e. worse in at least 
one dimension and no better in any other), same (i.e. no 
change in pre-post health state profiles), mixed (i.e. better 
on one dimension, but worse on another), and improved 
(i.e. better on at least one dimension and no worse in any 
other).
 For the cost analysis, cost estimates were obtained dir-
ectly from the Langs institution. CHCs including Langs 
are unique in that they, unlike most Canadian primary 
care centres, which use fee-for-service reimbursement 
from provincial health plans for physician services, em-
ploy health professionals on a salaried basis.13 For the 
purposes of this study, despite chiropractic services only 
being partially subsidized at the Langs CHC16 we exam-
ined cost-utility of the program in a fully funded scenario. 
In addition, resource use for the program was determined 
by combining hourly wages and overhead expenses with 
the total number of hours of clinic operation over a 90-
day period. For example, if the chiropractic low back pain 
program operated four hours per week this would result 
in a total of 52 hours over a 90-day period. Cost per pa-
tient was then calculated as the number of treatment visits 
(converted into total hours of use) multiplied by the unit 
costs of the program. For example, if a patient came to the 
clinic for a total of nine chiropractic treatment visits (one 
60-minute initial visit and eight 15-minute follow-up vis-
its) this would equal a total of three hours of chiropractic 
service use. If the total hourly cost of the chiropractic low 
back pain program (including hourly chiropractor salary, 
shared reception, and overhead expenses) was $95.04 then 
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the total program cost for that patient would be $285.12. 
Resource use items and unit costs from the perspective of 
the healthcare institution are provided in Table 1.
 Cost-utility of the chiropractic program was calculated 
as the average cost per QALY gained per patient during 
the 90-day period and plotted graphically on a cost-ef-
fectiveness plane (Figure 1). We performed a one-way 
sensitivity analysis20 comparing mean and median cost 
per QALY gained values to investigate the impact of any 
differences between these values on study results. We also 
tested for potential cost savings of the program in a scen-
ario20 sensitivity analysis (see below).

Ethical Considerations
This study was approved by the AECC University Col-
lege Policy and Procedures on Research Ethics.16 All pa-
tients were also informed in writing at their first visit that 
the information given in the questionnaires would be used 
anonymously. Informed consent to chiropractic treatment 
was performed by the attending clinician.

Table 1. 
Unit costing (hourly rate) of resource items for the low 

back pain program at the healthcare institution.
Resource Item Unit Cost ($/hr)

Medical services a 
 General physician 
 Nurse practitioner

 
120.20 
 52.63

Chiropractic services b  81.00

Reception services c  20.96

Examination room (rent) d 
  Common charges 

(e.g. utilities, taxes, insurance, maintenance) 
Shared business services expense 
(e.g. phone, internet, cleaning)

 
  2.54 

 
  1.02 

a  These values are the current hourly wages paid to the respective medical 
providers at the healthcare institution.

b  This value is based on the current hourly rate paid by the Ontario Ministry 
of Health and Long-Term Care for chiropractic services in the Waterloo 
Region.

c  This value is the average hourly wage paid to reception staff at the 
healthcare institution.

d  These values are based on current rental figures for a 140 sq ft 
examination room at the healthcare institution (operating 54 hours per 
week,19 52 weeks per year).

Higher Cost
IV + I

— 0 +

III — II

Greater Effect

Intervention less effective 
and more costly

Intervention less effective 
and less costly

Intervention more effective 
and more costly

Intervention more effective 
and less costly

Figure 1. 
The cost-effectiveness plane. The horizontal axis represents the difference in effect between the intervention of interest 
(e.g. chiropractic care) and the relevant alternative (e.g. the status quo or a competing program).20 The vertical axis 
represents the difference in cost. If the cost-utility ratio of the intervention of interest lies in the south-east quadrant 

(II) it is both more effective and less costly than the alternative (i.e. it dominates the alternative), making it an obvious 
choice for program adoption. The opposite is true in quadrant IV. The most common scenario is when the intervention 
of interest lies within the north-east quadrant (I) indicating that the program is more effective but also more costly. In 
quadrant III the program is less costly but also less effective. In the latter two cases a value judgement is used (within 

the context of scarce resources and opportunity cost20) in deciding whether or not to adopt the new program.
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Results

Patient Characteristics
In total, 95 consecutive patients reporting a back pain-re-
lated complaint were included in the service evaluation. 
The mean age of the cohort was 49 (±16) years and 
two-thirds (66%) were unemployed. Of those in paid 
employment, most (88%) were on sick leave because of 
their back pain. Eighty percent of patients had sub-acute 
(24%) or chronic (56%) back pain, with most describing 
it as constant (68%) and disabling (90%). Only a min-
ority (19%) of patients had had a pain-free month in the 
past six months, and nearly four out of every 10 (37%) 
rated themselves in poor general health. Despite being a 
mostly chronic back pain population, the large majority 
(84%) expected to improve with treatment. In general, 
patients were also high users of health care services with 
two-thirds (65%) taking daily prescription analgesics 
and a similar proportion (67%) utilizing other health care 
providers in addition to their primary care physician for 
pain management. Baseline demographic and clinical 
characteristics of the study sample are summarized in 
Table 2.

Follow-Up
There were a substantial number of patients who after 
completing the baseline assessment dropped out or were 
lost to follow-up. Out of 95 patients, 45 completed both 
the initial and follow-up assessments (47.4% response 
rate). Baseline data between responders and non-respond-
ers were analyzed for bias but no differences in age, sex, 
and severity of their condition (as measured by baseline 
total BQ scores) were found between the two groups.16 
Baseline EQ-5D scores were nearly all identical as well, 
with the exception that fewer responders reported ex-
treme problems with anxiety and depression compared to 
non-responders (Appendix 1). No information was avail-
able regarding loss to follow-up of patients under usual 
medical care.

Patient-Reported Outcome Measures
Health outcomes for the BQ, Bothersomeness, PGIC, 
and patient satisfaction measures have been reported 
elsewhere.16 EQ-5D scores as categorized using the Par-
etian method indicated that two-thirds (67%) of patients 
at follow-up improved and fewer than one in 10 (8.9%) 

Table 2. 
Baseline demographic and clinical characteristics 

of patients (n = 95).

Variable Valuea Missing 
Data

Age, mean (SD) 48.7  (16.1)  1

Sex (female)   52  (54.7)  0

Smoker   38  (40.4)  1

In paid employment   32  (34)  1

If employed, time off work for current 
back pain episode: 
 1-2 days 
 3-7 days 
 1-3 weeks 
 > 3 weeks

 
 
   5  (20) b 
   7  (28) b 
   1  (4) b 
   9  (36) b

 
 7 
 
 
 

Same or similar condition in the past   73  (78.5)  2

Pain-free for a whole month in the past 
six months   18  (19)  0

Duration of current back pain episode: 
 < 1 week 
 1-4 weeks 
 1-3 months 
 > 3 months

 
   5  (5.4) 
  14  (15.1) 
  22  (23.7) 
  52  (55.9)

 2 
 
 
 

Constant pain   65  (68.4)  0

Limited usual activities > one day   83  (90.2)  3

Medication on a daily basis for back pain   60  (65.2)  3

Other practitioner use   62  (66.7)  2

Expectation of recovery/improvement   75  (84.3)  6

Physically active in comparison to others   47  (51.1)  3

In good general health   59  (62.8)  1

EQ-5D VAS, mean (SD) 54.1  (57.9) 14

EQ-5D Index c, mean (SD)  0.50 (0.24)  3
SD = standard deviation, VAS = visual analogue scale.
a  Values are expressed as the number (%) unless otherwise noted.
b  Percentage values are calculated from the total number employed in the 

sample with complete data (i.e. 25).
c  Single imputation methods (i.e. mean values) were used for missing EQ-

5D data.
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had worsened (Figure 2). The remainder stayed about the 
same (20%) or had mixed improvement (4.4%). These 
results were similar to those obtained in the study sam-
ple using the BQ, Bothersomeness, and PGIC measures 
reported previously.16 An analysis of the five EQ-5D 
domains revealed that the highest reported changes for 
improvement (in decreasing order) were in self-care, anx-
iety/depression, usual activities, and mobility, whereas 
the lowest changes in improvement reported by patients 
were in pain/discomfort (Table 3).

Cost Analysis
The mean time between completing the pre-treatment and 
follow-up questionnaires over the 90-day period was 10 
± 8.3 weeks (range, 1-47 weeks). The mean number of 
chiropractic treatment sessions that patients received dur-
ing this time was 8.4 ± 3.8 (range, 2-16 visits). Among 
this group, nearly half (46%) of those who were on sick 
leave for their back-pain complaint returned to work 
post-chiropractic treatment. With regards to other health 
care utilization, more than three-quarters (77%) had not 
sought help from any other practitioner for their back pain 
during the follow-up period, and more than eight out of 

Table 3. 
Numbers and proportions of patients reporting levels within each of the EQ-5D dimensions: 

pre- and post-chiropractic care for back pain.

Mobility Self-Care Usual Activities Pain / Discomfort Anxiety / Depression

Pre Post Pre Post Pre Post Pre Post Pre Post

Level 1 10 (22.2%) 23 (51.1%) 30 (66.7%) 37 (82.2%)  5 (11.1%) 21 (46.7%)  2 (4.4%) 11 (24.4%) 15 (33.3%) 28 (62.2%)

Level 2 33 (73.3%) 22 (48.9%) 14 (31.1%)  8 (17.8%) 36 (80%) 23 (51.1%) 25 (55.6%) 32 (71.1%) 27 (60.0%) 16 (35.6%)

Level 3  2 (4.4%)  0 (0%)  1 (2.2%)  0 (0%)  4 (8.9%)  1 (2.2%) 18 (40%)  2 (4.4%)  3 (6.7%)  1 (2.2%)

Total a 45 (100%) 45 (100%) 45 (100%) 45 (100%) 45 (100%) 45 (100%) 45 (100%) 45 (100%) 45 (100%) 45 (100%)

Reporting some 
problems b 35 (77.8%) 22 (48.9%) 15 (33.3%)  8 (17.8%) 40 (88.9%) 24 (53.3%) 43 (95.6%) 34 (75.6%) 30 (66.7%) 17 (37.8%)

Change in numbers 
reporting problems –13 –7 –16 –9 –13

% change reporting 
problems –37% –47% –40% –21% –43%

Rank of dimensions 
in terms of 
% changes

4 1 3 5 2

a  Results are for those who responded to both the pre- and post-treatment questionnaires. Forty-seven percent of respondents to the pre-treatment EQ-5D also 
responded to the post-treatment EQ-5D.

b  Some problems = levels 2 + 3.
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10 (82%) were either not taking any medication or had 
managed to significantly reduce their medication usage 
for their pain.
 An analysis of the cost of care during the 90-day fol-
low-up period is shown in Table 4. The mean total cost 
of direct care was approximately $263 (95% CI, $237 to 
$289) per patient, while the overhead cost for use of an 
examination room was only around $10 (95% CI, $9 to 
$11) per patient, leading to a total mean cost of care of 
about $273 (95% CI, $246 to $300). Chiropractic consul-
tation visits, fully subsidized by the Langs institution at 

a rate of $81 per hour, would have contributed to 85% of 
total costs. Other costs including shared reception servi-
ces and overhead expenses would constitute around 11% 
and 4%, respectively.
 The costs to the healthcare institution per QALY 
gained with chiropractic care are summarized in Table 
5. Over the 90-day period an average of 0.21 (95% CI, 
0.14 to 0.29) QALYs were gained at an average cost per 
QALY (including overhead expenses) of $1,042 (95% CI, 
$768 to $1,340). This represents a trade-off between high-
er costs and improved outcomes for patients treated with 

Table 4. 
Summary of healthcare institution costs ($) of chiropractic care per back care episodea.

Cost $, Mean (SD) $, Median (IQR) % Total Costs

Direct costs b 
  Chiropractic consultations 
  Reception services c

 
232.65 (77.19) 
30.10 (9.99)

 

    243 (101.25) 
31.44 (13.1)

 
 85.2 
 11.0

Overhead cost b 
  Examination room

 
10.23 (3.39)

 
10.68 (4.45)

 
  3.8

Total costs b,d 272.98 (90.56) 285.12 (118.8) 100.0

IQR = inter-quartile range, SD = standard deviation.
a  Equivalent to 90 days.
b  Kolmogorov-Smirnov test was not significant (p > 0.15), confirming the approximation to a normal 

distribution.
c  This service was valued as a shared cost between the medical and chiropractic services (i.e. half of 

the $20.96 hourly wage).
d  Results are for patients who responded to both the pre- and post-treatment questionnaires (n = 45).

Table 5. 
Average healthcare institution costs per QALY gained with chiropractic care (per back care episode a).

EQ-5D Scores Cost of Care ($)b

Pre Post Change QALY Gainedb Direct Overhead Cost/QALY ($)c

Mean (SD)d 0.55 (0.24) 0.76 (0.16) 0.21 (0.25) 0.21 (0.25) 263 (87) 10.2 (3.4) 1,042 (947)

Median (IQR)d 0.59 (0.32) 0.77 (0.14) 0.16 (0.36) 0.16 (0.36)  274 (114) 10.7 (4.5)   905 (733)

IQR = inter-quartile range, QALY = quality-adjusted life years, SD = standard deviation.
a  Equivalent to 90 days.
b  Kolmogorov-Smirnov test was not significant (p > 0.15), confirming the approximation to a normal distribution.
c  Kolmogorov-Smirnov test was significant (p < 0.01) with quantile-quantile plot indicating long tails at both ends of the data 

distribution.
d  Results are for patients who responded to both the pre- and post-treatment questionnaires (n = 45).
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chiropractic care (compared with no chiropractic care).20 
This trade-off is illustrated in Figure 3 as the distribution 
of cost versus QALYs gained during chiropractic care. 
The average cost per QALY gained would fall within the 
north-east quadrant of the cost-effectiveness plane. When 
median cost per QALY gained was used, the value re-
duced (i.e. $905 vs. $1,042) and remained in a trade-off 
position yet would fall at a more south-easterly position 
(not shown in Figure 3).

Cost Savings
Studies from the literature have reported the mean num-
ber of annual visits to a primary care physician for the 
management of chronic back pain to be between 5.4 and 
16.4 per patient.31,32 Assuming similar rates of utilization, 

if 77% of patients in the current study did not visit their pri-
mary care provider during the 90-day period while under 
chiropractic care this would result in cost savings for the 
institution. For instance, if primary care visits at the Langs 
CHC were 30 minutes in length and if an average wage 
of $86.42 for medical services was used (see Table 1), the 
reduced total number of hours of primary care visits in 
this cohort of patients over a 90-day period would have 
ranged between 23.4 and 71 hours, representing a poten-
tial cost savings from this program of between $2,022.23 
and $6,135.82. (This was assuming a linear relationship 
between cost reduction and time in extrapolating these 
figures from 10 weeks [i.e. the average number of weeks 
patients were under this service] to three months.) Taking 
these cost savings into account, in a worst-case scenar-
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Figure 3. 

Quality-adjusted life years gained and associated cost for individual patients during chiropractic care (pre- to post-
treatment). QALY = quality-adjusted life years.
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io the average cost per QALY gained during chiropractic 
care would have remained in a trade-off position between 
higher costs and improved outcomes, but at a lower cost 
per QALY gained (i.e. $517 [95% CI, $466 to $568] vs. 
$1,042 [95% CI, $768 to $1,340]). However, in a best-
case scenario there would have been an average cost sav-
ings of $212 (95% CI, $193 to $231) per QALY gained 
per patient, moving the cost-utility ratio into the south-
east quadrant of the cost-effectiveness plane (Appendix 
2). Median cost per QALY gained values were slightly 
lower in each scenario (i.e. $431 and –$177, respective-
ly) but did not change the qualitative conclusions of the 
results.

Discussion
This study aimed to evaluate the potential cost-utility of 
chiropractic services integrated within a Canadian pri-
mary care CHC setting from the perspective of the health-
care institution. Nearly 70% of patients who were referred 
into this service pathway and followed through to dis-
charge reported improvement with chiropractic care. This 
finding is consistent with those of other studies involving 
the integration of chiropractic services in the management 
of patients with low back pain and other musculoskeletal 
disorders.14-17,33 On average, patients also reported a gain 
of 0.21 QALYs over a 90-day period. In other words, each 
patient gained an average of 0.21 years (i.e. greater than 
two and a half months) in full health during this time as a 
result of receiving chiropractic treatment. This is an im-
portant finding as the majority of patients in this study re-
ported persistent back pain symptoms at baseline despite 
being under usual medical care.
 Without taking potential cost savings of the current 
program into consideration, the average cost per QALY 
gained per patient over the 90-day treatment period was 
$1,042. When compared to a threshold of $20,000 per 
QALY recommended in Canada as a cut-off for accepting 
health care programs as being cost-effective34, this pro-
gram appears to represent very good value-for-money. In 
essence, needed resources that would be displaced from 
other treatments or programs at the healthcare institution 
in order to fund the chiropractic program (i.e. the oppor-
tunity cost20) would be comparatively low. Although this 
threshold is arbitrary and has been challenged in the lit-
erature35 many healthcare programs including pharma-
ceutical and surgical interventions with equivocal long-

term outcomes to chiropractic treatment36-38 have been 
universally adopted in healthcare systems at much higher 
cost-utility ratios than the current program39.
 The findings of the current study suggest there may 
also be potential for cost savings to the healthcare insti-
tution when chiropractic care is added to usual medical 
care in the management of complex patient populations 
such as those who present within CHCs. For instance, 
over three-quarters of patients in this study did not vis-
it their primary care provider while under chiropractic 
care. Similar reductions in physician visits in association 
with chiropractic integration have also been reported else-
where.15,40 When taken in to account this translates into an 
estimated average cost reduction (in terms of hourly ser-
vices in primary care provider visits) of between greater 
than $2,000 and $6,000 over the course of three months. 
(Exact values calculated were $2,022.23 and $6,135.82, 
respectively.) In a fully funded scenario, if the chiro-
practic program were to cost the healthcare institution 
$4,942.08 over three months, the opportunity cost (i.e. 
resources that would need to be displaced from other pro-
grams to fund the chiropractic program) over this time 
period would range from a high of around $3,000 to a low 
of nearly –$1,200. In other words, in the first case, and 
in the context of scarce resources, a choice would need 
to be made by the healthcare institution in order to de-
cide if the value of what is being added is greater than the 
value of what is being given up.20 For instance, would it 
be worth taking resources from other institution programs 
(e.g. youth and teen, diabetes education, midwifery19) to 
fund low back pain services? Alternatively, the institution 
could generate the required resources through, for ex-
ample, additional fundraising and/or government grants. 
In the second case, however, the potential cost savings 
alone would more than subsidize the chiropractic service. 
Although we did not consider the costs to the institution 
for patients who were lost to follow-up, we also did not 
consider the cost savings these patients may have created 
for the institution by not visiting their primary care pro-
vider while under chiropractic care. For instance, these 
patients had an average of 3.6 ± 2.8 (range, 1-11) visits 
at the institution at the point they were lost to follow-up. 
Although this group would have generated less in terms 
of potential cost savings to the institution, they also would 
have created less costs as they attended for fewer visits 
than the group of patients not lost to follow-up (i.e. aver-
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age of 3.6 vs. 8.4 visits). Notwithstanding, the estimated 
reductions in primary care provider visits for this study 
were based on rates of physician utilization by chronic 
back pain patients observed in other research31,32, as ac-
tual rates were not tracked in the current study. Until such 
measures are conducted, caution is warranted in applying 
these estimates to the current context.
 In addition to reduced primary care provider visits, the 
majority of patients in this service pathway at follow-up 
reported reductions in the use of analgesic medications. 
Reductions in pain medication usage with access to chiro-
practic services have also been reported in other stud-
ies.5,6,8,17,33,40 In light of the current opioid crisis, further 
investigation regarding the impact of chiropractic integra-
tion on opioid use among chronic back pain patients in the 
healthcare system is warranted.
 In this study almost half of respondents who were em-
ployed but on sick leave at baseline returned to work af-
ter the 90-day treatment period. As unemployment rates 
and disability are characteristically high among CHC pa-
tient populations13-16, this is also a potentially important 
finding. The return-to-work of even a small number of 
such cases has indirect cost savings implications from the 
societal perspective. From the health system perspective 
there may have been other reductions in health service 
utilization, such as emergency department visits, orders 
for advanced diagnostic imaging, referrals for injections, 
and/or referrals for spinal surgery, that were not measured 
in the current study. Spine-related pain is often disabling 
and recurrent41, particularly in complex patients and those 
of low socioeconomic status9,11,13-16,41. Such patients also 
tend to be high users of healthcare services.11,13 By adding 
chiropractic care to usual medical care within the CHC 
setting, the findings of the current study and others14-16,33,40 
suggest there may be potential for cost savings outside 
of those obtainable through the healthcare institution. As 
such, the effect of chiropractic integration on these and 
other direct and indirect health system and societal costs 
and consequences should be measured in future investi-
gations. Future studies should include a comparator group 
so as to properly evaluate these programs within the eco-
nomic context.20

Limitations
This study had several important limitations. First, this 
was a single-cohort study conducted on a relatively small 

patient sample. A complete economic evaluation would 
have included a comparison between at least two health 
care programs or alternatives.20 Although the current 
study design allowed for the evaluation of the addition 
of a new program to the existing back care services pro-
vided at the CHC (i.e. chiropractic care plus usual med-
ical care) data were not collected on a control group of 
patients not receiving chiropractic treatment. As such, 
incremental cost-utility (i.e. the added cost per addition-
al QALY gained with the new program compared to the 
existing one) could not be calculated. At best, cost-utility 
could only be examined from a ‘with’ versus ‘without’ 
chiropractic care scenario as part of a partial economic 
evaluation.20

 Second, there was a high loss to follow-up. In all prag-
matic studies, which, by their nature, are not conducted in 
a highly controlled research environment, there is likely 
to be a relatively high number of dropouts, as was the 
case here. However, we are not aware of any systematic 
differences between those patients who did and did not 
complete follow-up questionnaires as baseline character-
istics were similar between the two groups. Nevertheless, 
caution is warranted in extrapolating the findings to other 
CHC populations.
 Third, QALYs were measured for this study using a 
time trade-off approach.26 In brief, with this method 243 
potential individual health states from the EQ-5D (3L) 
were transformed into single indexes. The difference 
between the pre- and post-treatment indexes were then 
multiplied by the estimated length of effect (and then 
adjusted to a 90-day time horizon) to obtain the QALYs 
gained for each patient from chiropractic treatment.28 Al-
though a complete set of these indexes has been obtained 
from a representative sample of the Canadian general 
population,27 and this value set was used in calculating 
QALYs for the current study, these measures were based 
on societal preferences and not that of the individual pa-
tient. For this and other reasons (such as the restrictive 
assumptions that underlie utility theory20) QALYs have 
been criticized in the literature42 and measures such as 
healthy-years equivalents (HYEs) and willingness-to-pay 
methods have been suggested as superior alternatives.42,43 
Although this value set was obtained from a Canadian 
population27 there may have also been systematic differ-
ences in terms of socio-demographics between this group 
and the current study sample. For instance, when con-
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trasted with the current study cohort participants in the 
aforementioned sample27 were, on average, older, more 
well-educated, and of a higher socioeconomic class (i.e. 
higher income levels). As such, these preference weights 
may not have been completely generalizable to the cur-
rent study group.
 Fourth, we used methods similar to those proposed 
by Newell et al.44 to estimate the length of effect for the 
benefits of chiropractic care in the current study. How-
ever, the cited rate of reoccurrence44 was based on a study 
involving patients with acute back pain symptoms.29 
Moreover, there are limitations to assuming that the bene-
fit from chiropractic care will be the same for every pa-
tient. The majority of CHC patients in the current study 
presented with chronic back pain symptoms, which may 
have resulted in an over-estimation of the length of effect 
of chiropractic care for these patients. Furthermore, it was 
assumed that individual patients’ baseline QALYs would 
not have changed without chiropractic treatment. The fol-
low-up period was also less than ideal as a follow-up of 
one to two years is more commonly recommended for 
spine pain patients.45 Although the majority of patients in 
the current study at baseline presented with chronic and 
persistent back pain, those with acute pain may have been 
more likely to recover regardless of treatment,29,44 thereby 
also contributing to an inflated benefit of the chiropractic 
service.
 Finally, for this study we estimated primary care pro-
vider visit utilization from the literature as these rates 
were not measured in the original study.16 Although these 
utilization rates were not directly measured for the current 
study they may still have been an accurate proxy as they 
were obtained from chronic back pain patient populations 
who were similar in many respects to the current study 
sample. Nevertheless, other health care utilization meas-
ured previously16 was also conducted using patient-re-
ported questionnaires. The non-utilization of primary 
care services reported by 77% of patients from that study 
was not validated (e.g. with data from electronic medical 
charts) and therefore could have been subject to measure-
ment bias.

Conclusion
This study evaluated the cost-utility of chiropractic inte-
gration for low back pain services within a primary care 
CHC setting from the perspective of the healthcare in-

stitution. Among the subjects followed in this study, the 
addition of chiropractic care to usual medical care was 
associated with improved outcomes at a reasonable cost. 
These outcomes, along with the potential cost savings of 
such integration, may have important implications for 
healthcare institutions and their patients, as well as for 
policy decision-makers and other health stakeholders. 
Future comparative cost and effectiveness studies with 
control of confounding are nevertheless needed to evalu-
ate the impact of chiropractic care with or without usual 
medical care in these settings.
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Appendix 1. 
Comparison of reported levels within baseline EQ-5D dimensions 

of responders (n = 45) and non-responders (n = 50).

Mobility Self-Care Usual Activities Pain / Discomfort Anxiety / Depression

R NR p a R NR p a R NR p a R NR p a R NR p a

Level 1 10 
(22.2)

14 
(28)

0.52 30 
(66.7)

30 
(60)

0.50 5 
(11.1)

6 
(12)

0.89 2 
(4.4)

0 
(0)

0.22b 15 
(33.3)

10 
(20)

0.14 

Level 2 33 
(73.3)

34 
(68)

0.57 14 
(31.1)

19 
(38)

0.48 36 
(80)

35 
(70)

0.26 25 
(55.6)

23 
(46)

0.35 27 
(60)

28 
(56)

0.69 

Level 3 2 
(4.4)

2 
(4)

0.38b 1 
(2.2)

1 
(2)

0.50b 4 
(8.9)

9 
(18)

0.20 18 
(40)

27 
(54)

0.17 3 
(6.7)

12 
(24)

*0.02 

Total 45 
(100)

50 
(100)

45 
(100)

50 
(100)

45 
(100)

50 
(100)

45 
(100)

50 
(100)

45 
(100)

50 
(100)

Reporting some 
problems c 

35 
(77.8)

36 
(72)

 
0.52

15 
(33.3)

20 
(40)

 
0.50

40 
(88.9)

44 
(88)

 
0.89

43 
(95.6)

50 
(100)

 
0.22b

30 
(66.7)

40 
(80)

 
0.14

NR = non-responder, p = p-value, R = responder.
Values for responders and non-responders are expressed as the number (%).
a  All p-values were calculated using the chi-squared test unless otherwise noted.
b  Calculated using Fisher’s exact test.
c  Some problems = levels 2 + 3.

* Statistically significant.
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Appendix 2. 
Quality-adjusted life years gained and associated potential cost savings to the healthcare institution 

per individual patient with chiropractic care. (A) Worst case scenario. (B) Best case scenario. 
QALY = quality-adjusted life year
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Cost-Effectiveness Plane for Chiropractic Care (A)

Average cost per patient = $161
Average QALY gained = 0.21
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Cost-Effectiveness Plane for Chiropractic Care (B)

Average cost savings per patient = $66
Average QALY gained = 0.21




