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Abstract

Background: Tracking how clinicians treat patients provides an opportunity to explore how the clinical
management of common musculoskeletal disorders evolves over time. We present an uncontrolled before-after
study of a primary care physician’s management of low back pain and describe how his involvement in an
interprofessional collaborative practice was associated with a change in the management of patients with low back pain.

Method: Data from the electronic medical record of one primary care physician who participated in a study of a model
of chiropractic-medical collaboration were retrospectively collected. Records of a sample of consecutive patients prior to

the start (i.e. pre-study, n = 51) and at the end of the collaborative study (i.e. study, n = 49) were collected.

Results: Demographics were similar in both groups but median number of physician visits (2.5 and 1.0), average
prescriptions per patients (1.24 and 047), and total number of narcotic prescriptions (14 and 6) differed between
pre-study and study groups, respectively. Separate analysis of only the records of low back pain study patients revealed
that 61% were referred for chiropractic care during the study period. Patients who were not referred had more
neurological deficits and leg pain but back pain severity and average number of prescriptions was about the same.
Referred patients in the study group had about 25% fewer physician visits and imaging requests.

Conclusion: Based on this study of a single primary care physician, we hypothesize that doctors may change their
prescribing behaviours and consultation rate for patients with low back pain when engaged in interprofessional
collaborative care. Further research is required to test this observation in the population.
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Introduction

Chronic musculoskeletal conditions are a significant cause
of disability and health care utilization [1,2]. Coté et al.
reported that 31% of people with low back or neck pain
seek care from both physicians and chiropractors [3]. The
nature of this care varies greatly across health care special-
ities. For example, patients with chronic musculoskeletal
conditions who consult a physician and chiropractor take
more medication than those who only consult a
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chiropractor [4]. But it is unknown if there was any level
of interprofessional collaboration in the management of
patients attending both health care providers. However,
evidence suggests that communication between chiroprac-
tors and physicians is limited, which may foster fragmen-
tation of care and impact its continuity and quality [5,6].
Evidence also suggests that a multidisciplinary approach
to chronic conditions improves patient outcomes and
patient and provider satisfaction [7-9]. Empirically, such
improvement is founded on care being delivered by the
appropriate health care provider with the greatest expertise
for a given problem [10]. Health care providers working in
primary care settings promoting collaborative practice, as
in Family Health Teams (i.e. interprofessional collaborative
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health care teams delivering coordinated quality care by
various health care providers [11]), are well positioned
to deliver such multidisciplinary care [12]. For instance,
Kopansky-Giles et al. noted clinically important improve-
ments in patients with musculoskeletal complaints who
had access to chiropractic care in a hospital-based primary
care setting [9].

We present a study of a primary care physician’s man-
agement of low back pain and describe how his involve-
ment in an interprofessional collaborative practice was
associated with a change in his management of patients
with low back pain.

Method
Design
This uncontrolled before-after study was nested in a two-
year observational study designed to evaluate the imple-
mentation of an interprofessional collaborative model [13].
The main observational study had as its objective to
describe the implementation of a process-based model
upon the professional relationship of chiropractors and
primary care physicians, the continuity of patient care,
the level of satisfaction of providers and patients, and
the reimbursement of chiropractic services. The model
involved strategies that addressed four key attributes of
collaborative practice: communication (structured clinical
notes, educational sessions, newsletters); defined mus-
culoskeletal scope of practice; service delivery (no patient
pay, provider capitated payments, access to diagnostic
testing); and patient-centred care (patient choice, focus on
prevention/supportive care) [12,13]. Participants included
primary care physicians, their patients and chiropractors.

Patients

We formed two case series of consecutive patients with low
back pain who presented before and after the implementa-
tion of the observational study to one of the study primary
care physicians (physician) who belonged to a Family
Health Team (FHT) in rural Ontario, Canada. De-identified
patient data were collected at two different points in time
from the electronic medical record (EMR) of patients who
presented with a chief complaint of low back pain (LBP).
The first case series included patients who consulted the
primary care physician prior to the start of (i.e. pre-study
group) and the second included patients who were
enrolled in the collaborative study (i.e. study group).

Data collection and outcome measures

Information extracted from the EMR included the patients’
age, sex and patient-reported subjective rating of pain se-
verity (on scale of 0- to 5, where 0 equated to no pain and
5 was worse pain ever). Our outcome measures included
number of physician visits related to the presenting com-
plaint, number and category of medications prescribed and
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clinical symptoms (location, neurological deficits, presence
of co-morbidities).

All data were extracted using discrete patient identi-
fiers and stored on an excel spreadsheet. Data were then
entered into a statistical program (SPSS 14.0) and de-
scriptively analyzed. Ethics approval was obtained from
the Canadian Memorial Chiropractic College and the
University of Toronto.

Results

There were 51 and 49 available LBP patient records
extracted in the pre-study and study groups, respectively
(see Table 1). The age of the patients and severity of LBP
were similar in the two groups; however, there were more
females in the pre-study group. The average number of
physician visits during both time periods was about the
same but the median number of visits was fewer in the
study group compared to the pre-study group.

Table 2 summarizes the number and type of medications
prescribed by the physician to patients in each group.
There were twice as many patients in the pre-study group
who were prescribed medication compared to the study
group. Almost 33% of patients in the pre-study group
were concurrently prescribed a second, and 4% a third
medication, compared to 6% of patients in study group
who received only a second prescription. Despite the simi-
larity in recorded pain severity, there were about 2.6 times
more medications prescribed in the pre-study group com-
pared to those in the study group. There were more
patients in the pre-study group who received prescriptions
for either an NSAID or a Cox 2 inhibitor compared to the
study group. Of note, for those receiving a second medica-
tion, there was a greater percentage in the pre-study group
receiving a narcotic prescription. There were about twice
the number of narcotic prescriptions provided to patients
in the pre-study group as in the study group.

Table 3 shows that the physician referred 61% of patients
in the study group for chiropractic services compared to

Table 1 A descriptive summary of variables extracted
from the EMR comparing pre-study and study patients

EMR selected variable Pre-study Study
Number of cases 51 49
Number of females (%) 27 (53) 21 (43)
Mean patient age (sd) 59 (17.6) 59 (13.6)
Severity of presenting condition (median) 20of5 20of5
Number patients prescribed medication (%) 44 (86.3) 21 (43.9)
Total number of medications prescribed 63 24
Average number of prescriptions (sd) 124 (0.71) 047 (0.62)
Total number of patient visits 132 101
Average number of physician visits (sd) 26(13) 2.1 (1.6)
Median number of physician visits (range) 2.5 (5) 1.0 (6)
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Table 2 Summary of the categories and the number of medications prescribed to patients in both groups

Category Pre-study group (n=51) Study group (n=49)
Drug 1 Drug 2 Drug 3 Drug 1 Drug 2 Drug 3

NSAID n (%) 12 (235) 2(39) 0 8 (16.3) 10 0
Narcotic 7 (137) 6(11.8) 1(2.0) 5(98) 1(20) 0
Cox 2 12 (23.6) 1(20) 0 6(122) 1(20) 0
SSRI 7(137) 2 (39) 0 2(4) 0 0
Other 6(11.8) 6(11.8) 1(20) 0 0 0
Total 44 (86.3) 17 (33.3) 2(3.9) 21 (42.9) 3(6.1) 0
none in the pre-study group. The sex, age and severity of  Discussion

pain of the study patients who were referred were similar
to those who were not referred for chiropractic services. A
greater percentage of the study group patients who were
not referred for chiropractic care had more distal leg radia-
tions and neurological deficits than those who were re-
ferred. Study patients who were referred by the physician
to the chiropractors also had fewer co-morbidities but the
nature of the co-morbidities (e.g. diabetes, depression, car-
diovascular disease, rheumatoid arthritis) were about the
same as in the not-referred study patients. More patients in
the study group who were referred to a chiropractor were
prescribed medications but the overall average number of
prescription medications was about the same as in the
non-referred group. The majority of medications prescribed
were NSAIDs and Cox-2 inhibitors. Narcotics were pre-
scribed in about 14% of the patients who were referred for
chiropractic services and about 43% who were not referred.
Patients referred for chiropractic services had almost 24%
fewer physician visits. About 25% fewer patients in the
study group who were referred for chiropractic care had
imaging compared to the non-referred group.

We observed significant changes in the primary care
physician’s clinical management of patients with low back
pain following his involvement in an interprofessional
model of collaborative care. The physician prescribed
fewer medications to study patients compared to pre-
study patients, yet the patients had similar pain severity.
This difference may have been related to the physician’s
participation in the collaborative model of care that facili-
tated patient access and choice to an alternative treatment
modality, as well as to the educational sessions that high-
lighted evidence based care and LBP guidelines.

A study conducted by Bishop et al. provides some sup-
port for the use of a multi-modal guidelines-based plan in
treating low back pain [14]. They compared the outcomes
of multi-modal guidelines-based care, which included a
chiropractor delivering manipulative care, to that of pri-
mary care physician-directed usual care. Interestingly,
the use of narcotic analgesic medications was 78% in the
usual care group, compared to 0% in the multi-modal
group. Despite this difference in medication use, improve-
ment in bodily pain was comparable between the two

Table 3 Summary of variables from the EMR of study patients who attended for care during the study

EMR selected variable

Not referred Referred to chiropractor

Number of cases

Number of female cases (%)

Mean patient age (sd)

Severity of presenting condition (median)
Low back pain +/— buttock pain (%)
Low back pain + leg radiations (%)
Presence of neurological deficits
Presence of co-morbidities (%)
Medication was prescribed (%)
Average number of prescriptions (sd)
Average number of physician visits (sd)

Imaging was requisitioned (%)

19 30
9 (47) 12 (40)
60 (16.3) 58 (11.7)
2 of 5* 2 of 5*
5 (26) 24 (80)
9 (47) 507)
11 (58) 12 (40)
12 (63) 13 (43)
7(37) 14 (47)
042 (0.61) 0.50 (0.63)
26 (2.0) 1.8 (1.1)
14 (74) 15 (50)

(* Severity graded between 0 and 5, where 5 was most severe.).
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groups. However, they found the guideline-based multi-
modal treatment to be associated with significantly greater
improvement in condition-specific functioning. This appears
to support our results that patients seeing both a chiroprac-
tor and a primary care physician in an evidence based
collaborative-like setting use less medication.

The study group patients who were referred by the
physician for chiropractic care had fewer physician visits
than non-referred patients, the latter having the same
average number of visits as the pre-study group. However,
the non-referred study patients tended to have more radi-
ating pain and neurological deficits, suggesting a more
complicated condition that could possibly explain the
greater number of physician visits. It is possible that
the physician was pre-selecting patients for chiropractic
referral based on his experience participating in the
study or applying evidence based care.

Patients in the study group, who were referred, had
fewer subsequent primary care physician visits suggest-
ing a possible opportunity for primary care physicians to
see other patients, thus decreasing their wait lists. The
visits to the chiropractor were not tracked and hence
the overall impact of the referral on the health care
system was not considered.

Previous studies have suggested that socioeconomic
factors, such as employment, play a significant role in
the use of prescription medications and alternative treat-
ments [15,16]. Recently, opioid use among socioecono-
mically disadvantaged patients in Ontario has increased
substantially [17]. Similarly, patients using opioids were
more likely to be unemployed, implying economic disad-
vantage [18]. As well, higher socioeconomic status was
found to be related to decreased use of analgesics and
sedatives [16]. The authors suggested that a reason for
the difference in medication use was that such patients
could afford paying for alternative therapies. Participating
in a collaborative model of care with access to no cost
alternative therapy appeared to decrease the frequency of
prescribing regardless of whether the patient was referred.
This decrease could have been attributed to increased pri-
mary care physician choice to access alternative care, more
discriminating prescription use of medications by the
primary care physician, or simply primary care physician
involvement in the study, which allowed patient referral
without considering ability to pay for chiropractic services.

The decreased use of medications in patients referred
for chiropractic services has been reported previously
[19-21]. Rhee et al. conducted a retrospective study using
administrative claims data from a sample of 13,670 LBP
patients [20]. They reported patients seeing a chiropractor
were found to be less likely to use narcotic medications,
supporting a previous finding that chiropractic care could
be used as “a substitute treatment to pain medication and
other health care services in patients with LBP” [20: 2610].
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Finally, studies have reported that patients with chronic
musculoskeletal conditions tend to visit physicians and
chiropractors, and take more medications than patients
seeing only a chiropractor [3,4]. It may be that such visits
to both providers occurred with limited interprofessional
collaboration. The findings reported herein suggest that
patients with musculoskeletal conditions whose physician
participated in a collaborative model of care were pre-
scribed fewer medications, frequently referred to another
health care provider, and had fewer physician visits. Also,
fewer patients were prescribed two and three medications
for low back pain, thus decreasing potential drug-drug
interactions. This is important because approximately one
third of patients taking opioids for chronic low back pain
are at an increased risk of an adverse drug-drug inter-
action [22]. Furthermore, this enhanced level of inter-
professional collaboration led to greater communication
between providers and improved continuity of care, i.e.
care delivered in a coordinated and timely manner [23].
These findings raise interesting questions about how inter-
professional collaborative care can change provider behav-
iour and influence the overall utilization of health care
resources and quality of care.

Evidence suggests improving patient care depends partly
on the ability of health care providers to change their
behaviour [24]. The application of a particular behaviour
change theory may provide understanding of the array of
factors that influence such change. The theory of planned-
behaviour hypothesizes that an individuals’ perceived con-
trol over, and their intention to perform a behaviour are
determining factors to its engagement [25]. The strength
of this intention is influenced by the attitudes and beliefs
towards a particular behaviour, the normative beliefs, and
motivation to comply. The physician in our study was a
site champion, involved in planned site administrative and
education meetings, and had previous interprofessional
experience, variable factors that could influence intention
and behaviour change. Further work may help inform
how behavioural theory can influence interprofessional
collaboration and enhance the delivery of quality patient-
centred care.

There are significant limitations to an uncontrolled
before-after study. In our study, the data were extracted
from a consecutive sample of patients from the EMRs of
a single primary care physician who may have been biased
due to his involvement in the study. As such, the results
noted could also have been favourably confounded by the
Hawthorne effect [26], where the physician’s behaviour
was modified by their participation. Although this is a
fundamental concern with our selected study design, the
noted observed changes in the number of medication pre-
scriptions and the referral patterns of study patients sug-
gests that the implementation of the collaborative model
did have some influence upon the physician’s management
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of low back pain patients. In addition, coding bias or
recording errors of various aspects of the patients’ visit
and medication used may have occurred. However, the fre-
quency of medication prescription and trend to decreased
drug use are similar to previously reported larger studies.

Conclusion

This uncontrolled before-after study suggests that inter-
professional collaborative practice between primary care
physicians and chiropractors, where patients were provided
optional full access to chiropractic services, may influence
primary care physician’s management of and prescribing
pattern for patients with low back pain. Further research is
required to confirm such findings. If similar findings are
found in a more robust study design, they may have im-
portant health policy implications related to collaboration
in primary care, primary care physician workloads, and
accessible health care.
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