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Abstract

The treatment of chronic pain consumes a significant share of primary care. Community
and family health team pharmacists frequently see patients with chronic pain, thus have the
opportunity to improve their care. To assess the knowledge, perceptions, and attitudes of
Ontario pharmacists, we invited 5,324 Ontario pharmacists, to participate in an online sur-
vey we developed using Qualtrics. The 31-question survey gathered demographic informa-
tion, assessed pharmacists’ knowledge of three chronic pain conditions; chronic lower back
pain (CLBP, eight true/false statements); chronic headache disorder (CHD, eight true/false
statements) and painful diabetic neuropathy (PDN, seven true/false statements), and their
attitudes toward and perceptions of patients with these conditions, and knowledge, atti-
tudes, and perceptions of opioids in pain management. We received 688 responses
(12.9%) and 392 pharmacists completed the survey. The mean age of respondents was
48.5 years and 48.5% were male. More than 50% of respondents were in practice for more
than 20 years and 58.7% worked 25—40 hours per week. The mean knowledge scores were
4.5/8, 5.5/8, and 5.3/8 for CBLP, CHD, and PDN respectively. While 95% of respondents
were aware of the increasing death rates due to opioid use, only half were familiar with the
Canadian guideline for safe opioid prescribing for non-cancer use. Responses were com-
pared based on gender, time in practice and location of practice. Pharmacists with more
than ten years of experience scored significantly higher than those with less experience.
Fewer differences were found in comparisons of gender and location of practice. Safe and
effective care of chronic pain patients, particularly with opioids, will require additional phar-
macist education.
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Introduction

Chronic pain is a common condition affecting all age groups, ethnicities, and both sexes. It
has significant impact on the quality of life for the individual, and affects their family, their
employer, and society at large. Estimates of the prevalence of chronic pain vary considerably
across the world. While a Canadian study conducted in 2011 found that 15% to 19% of adults
20 years of age and older reported living with chronic pain [1], other studies have determined
that the prevalence of persistent pain in this demographic ranges from 5% to 55% [2-4].
Chronic pain places a significant economic burden on patients and society, with related
healthcare costs in Canada estimated at more than CDN $6 billion and losses attributable to
decreased work productivity and sick days estimated at CDN $37 billion per year [5,6]. For
many people, chronic pain reduces their day-to-day functioning and lowers their quality of life,
specifically with respect to sleep, cognitive function, mood, and mental health [2,7-9].

In primary care, an average of one out of every five persons report persistent pain [2]. In
Europe, 70% of patients reported that their pain was managed by their general practitioner,
27% by their orthopedic specialist and only 2% reported being treated by a pain management
specialist [8]. Canadian primary care physicians report a mean of 58 (range 5-300, proportion
not provided) patients presenting for the management of moderate to severe pain per month,
of which 85% were being treated for chronic non-cancer pain [10]. Effective pain management
often requires multiple modalities and typically, is best managed within a collaborative health
professional team [11,12]. Although medications are a key component of pain management,
pharmacotherapy can present challenges to patient care. Such treatment may be ineffective or
marginally effective [8], cause side effects leading to discontinuation [8], and be overly reliant
on chronic opioids including non-prescription codeine products [10,13].

The increase in prescription opioid abuse over the past decade is of particular concern
[14,15]. Rates of opioid misuse in patients with chronic pain have been estimated at 21% to
29% and rates of addiction from 8% to 12% [16]. The relationship between inadvertent over-
dose deaths and daily opioid doses over 200 mg morphine equivalents [17] or over 100 mg
morphine equivalents [18] has been established [17,18], adding to the complexity and urgency
of improving clinical management of chronic pain with opioids.

Given that pharmacists are medication experts, are among the most accessible healthcare
professionals, and have frequent contact with patients living with chronic pain [19], those that
practice in the community are in an ideal position to improve assessment, treatment, and man-
agement of chronic pain [20]. In a Canadian survey of 137 family physicians and 129 commu-
nity pharmacists in Quebec, the mean scores on a questionnaire designed to investigate the
knowledge, attitudes, and beliefs related to chronic non-cancer pain were 62.5% for pharma-
cists and 69.4% for physicians. Additionally, the questionnaire was designed to investigate ini-
tial pain assessments, implementation of treatment plans, management of longitudinal care,
and environmental issues with a limited number of questions addressing knowledge of chronic
non-cancer pain [21]. Such a study has not been conducted among community pharmacists in
Ontario.

Therefore, the overarching aim of this project was to investigate the knowledge, attitudes,
perceptions, and self-reported efficacy among pharmacists as related to the management of
chronic non-cancer pain, with the intent to subsequently develop a specialized training pro-
gram for community pharmacists to manage chronic pain more effectively while improving
the safety of opioid therapy. We defined chronic pain as pain lasting for more than three
months and we focused specifically on three highly prevalent pain conditions: chronic low
back pain (CLBP), chronic headache disorders (CHD), and painful diabetic neuropathy (PDN)
[22-24]. We report the development, administration, and evaluation of a survey to assess the
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knowledge, perceptions, and attitudes of primary care pharmacists in Ontario, Canada with
respect to these chronic pain conditions.

Methods
Study design and population

The study, approved by the Institutional Review Boards at the University of Waterloo and the
University of Toronto, is a cross-sectional survey of pharmacists providing primary care to
patients in Ontario, Canada at community pharmacies, community health centers, and family
health teams. The study population consisted of pharmacists registered in part A of the Regis-
ter of Pharmacists with the Ontario College of Pharmacists (OCP), the province’s regulatory
body. Part A pharmacists are those that provide active patient care, dispense, sell, and com-
pound medications, and supervise a pharmacy where medications are kept (OCP website,
Pharmacy Act). Of the 13,072 Part A pharmacists in Ontario, 5,324 expressed an interest in
participating in research during their initial registration with the OCP or when renewing their
annual license. The OCP provided a list of names and email addresses of these pharmacists to
the Ontario Pharmacy Research Collaboration, a multidisciplinary pharmacy practice research
program, of which the authors of this study are members.

All 5,324 pharmacists in OCP’s registry were invited to participate in an online survey by
email. The initial invitation and a description of the study’s objectives were sent on September
15, 2014. Two additional reminders were sent by email on September 29, 2014 and October 13,
2014. Pharmacists were given the opportunity complete the survey on paper and return it by
fax or mail, but none had used this option. The link to the survey was active for 6 weeks and
directed pharmacists to Qualtrics, an online survey administration tool (Qualtrics, Provo,

UT, September, 2014). Respondents were anonymous; i.e., responses could not be linked to
responder. At the end of the survey, respondents were provided another link to enter their
name and contact details in a draw for an iPad Air in appreciation for their time, along with an
opportunity to indicate interest in participating in future educational opportunities; however,
this information was not linked to survey respondents.

Survey instrument

Previously published literature examining knowledge, attitudes, and perceptions toward
chronic pain were reviewed [25-41], from which relevant survey questions were used, adapted,
or modified with permission to create a survey instrument that addressed the goals of this
study. The survey assessed pharmacists’ knowledge of CLBP, CHDs, and PDN, their attitudes
toward and perceptions of patients with these conditions, and knowledge, attitudes, and per-
ceptions of opioids in pain management. The survey instrument included questions on practice
patterns and self-efficacy.

The developed survey was pilot tested by five community and primary care pharmacists to
assess wording, structure, layout, and readability, and to provide an estimate for completion
time. The survey was modified based on their feedback. The instrument’s face and content
validity were determined through multiple separate reviews and discussions by the study’s
authors. It was estimated the survey would take 20 minutes to complete.

The final survey instrument consisted of 31 questions, several of which had sub-questions.
Of these questions, seven assessed pharmacists’ knowledge, five investigated attitudes and per-
ceptions, and seven captured demographic characteristics. An additional twelve questions
addressed pharmacy practice patterns, and pharmacists’ self-efficacy in managing chronic
pain, but these data are not presented in this paper.
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Within the knowledge-assessment questions, were eight statements on CLBP, eight on
CHDs and seven on PDN that responders were asked to indicate as true, false, or not sure. The
other four knowledge questions were on opioid use as follows: one yes/no question asking
respondents if they were familiar with the Canadian guideline for the safe and effective use of
opioids in chronic non-cancer pain, one question where respondents were asked to provide the
guideline’s recommended “watchful dose” of opioids per day in mg morphine equivalents, and
two true/false statements assessing knowledge about the rise of overdoses related to prescrip-
tion opioids in Ontario and the potential for patients with a legitimate pain problem to become
addicted to prescription opioids.

In two of the five questions addressing pharmacists’ attitudes and perceptions of chronic
pain, participants were asked to respond to questions on the importance of incorporating com-
plementary treatment and importance of opioids in the treatment of CLBP, CHDs, and PDN
on a five-point Likert scale (options as follows: always, very often, sometimes, rarely, never).
The remaining three attitudes and perceptions questions asked participants to indicate how
often under-dosing was the reason for ongoing pain for each condition on a five-point Likert
scale (options as follows: always, very often, sometimes, rarely, never), how much improvement
was expected during the course of illness for each condition on a five-point Likert scale
(options as follows: full improvement, major improvement, moderate improvement, little
improvement, no improvement), and how they felt when approached by patients with CLBP,
CHDs and PDN, each on a three-point Likert scale (options as follows: burdened, neutral,
comfortable). Respondents were permitted to answer as many questions as they desired and to
skip over questions.

Data analysis

Study data were recorded using Qualtrics (www.qualtrics.com; Qualtrics, Provo, UT, Septem-
ber 2014) and analyzed using the Statistical Package for Social Sciences (SPSS; IBM Corp,
Armonk, NY. Version 22; 2013). Descriptive statistics of survey respondents and survey results
were calculated. Chi-square tests were used to examine the relationship between demographic
variables (gender, years of practice, hours of practice, and population size) and pharmacists’
attitudes, knowledge, and perceptions toward treatment of chronic pain. Odds ratios and confi-
dence intervals were estimated for statistically significant variables.

A post-hoc calculation for sample size indicated a sample size of 385 was required to detect
significant differences for a margin of error of 0.05 and an assumed standard deviation of 0.5.

Results
Response rate

Of the 5,324 pharmacists asked to take the online survey, 52 participant email addresses were
undeliverable. A further 95 respondents indicated they did not practice in either a community
pharmacy or a family health team/community health center, thus were automatically excluded
from the survey. A total of 668 (12.9%) pharmacists responded to the survey, of whom 392
completed the survey.

Demographic characteristics

The mean age of responding pharmacists was 48.5 years (SD 11.5 years), 51.5% were female,
51.3% had been in practice for more than 20 years, and 80.6% worked at least 25 hours
aweek (Table 1). As summarized in Table 1, 12% of respondents had a rural practice
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Table 1. Demographic characteristics of respondents.

Variables n (%)

Gender Male 190 (48.5%)
Female 202 (51.5%)
Total 392

Education* BSc in pharmacy 370 (94.4%)
Entry-level PharmD 4 (1.0%)
PharmD 16 (4.1%)
MScPhm 16 (4.1%)
Residency trained 24 (6.1%)
Fellowship trained 0

Years of Practice <5 years 52 (13.3%)
5-10 years 55 (14.0%)
11-15 years 56 (14.3%)
16-20 years 28 (7.1%)
>20 years 201 (51.3%)
Total 392

Hours of practice <6 hours 15 (3.8%)
8-24 hours 61 (15.6%)
25-40 hours 230 (58.7%)
>41 hours 86 (21.9%)
Total 392

Population size Rural 47 (12.0%)
Small urban 95 (24.2%)
Medium urban 71 (18.1%)
Large urban 106 (27.0%)
Metropolitan 73 (18.6%)
Total 392

* Total does not add up to 392 as participants were invited to choose all that applied in terms of education
and training.

doi:10.1371/journal.pone.0157151.t001

(population <10,000), 24.2% small urban (10,000-100,000), 18.1% medium urban (100,001-
250,000), 27.0% large urban (250,001-750,000), and 18.6% metropolitan (>750,000).

Knowledge, perceptions and attitudes

Knowledge of CLBP, CHDs, and PDN. Pharmacists’ knowledge of the pathophysiology
and treatment of CLBP, CHDs and PDN was assessed by 23 true/false statements: eight on
CLBP, eight on CHDs, and seven on PDN (Table 2). The mean correct score for all questions
was 15.28/23 (66%; range from 0-96%). The mean correct scores for the CLBP, CHDs and
PDN components were 4.49/8 (55%), 5.49/8 (69%) and 5.34/7 (76%), respectively.

Of the questions assessing knowledge of CLBP, 89.5% of responding pharmacists provided
a correct answer to the true/false question on the relationship of CLBP to injury, 79.0% on
whether back pain gets worse before getting better, 59.1% on the role of bed rest, and 86.5% on
the effect of chronic ibuprofen use on blood pressure. Fewer than half of pharmacists provided
a correct answer to the true/false question on various descriptions of chronic pain (44.3%), the
appropriate dose of morphine for low back pain relief (35.4%), the role of non-prescription
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Table 2. Proportion of correct and incorrect answers to knowledge questions on Chronic Low Back Pain (CLBP), Chronic Headache Disorders
(CHDs) and Peripheral Diabetic neuropathy (PDN).

CLBP
knowledge

CHDs
knowledge

PDN
knowledge

Opioid
knowledge

Questions

CLBP is always related to injury

CLBP can be described as aching, burning, stabbing, tingling, dull, or sharp
Back pain usually gets worse before it gets better
Bed rest is helpful

Appropriate dose of morphine for pain is whatever dose relieves the pain as
completely as possible

Treatment with non-prescription analgesics should be first line
Patients should avoid all painful movements

Chronic ibuprofen use can worsen blood pressure

Mean score (SD), percent and range of questions answered correctly

Migraine is primarily a disease of the brain, with a well-established neurological basis

Muscular factors and stress contribute to chronic tension-type headaches

Migraine patients should be asked if headaches inhibit work, school, and household
tasks

Patients who suffer from severe migraines should try non-prescription medications
first, then try prescription medications

Headache suffers should guard against medication over-use
Prophylactic drug therapy is recommended for chronic headaches
Combination analgesics with codeine are reasonable first-line options

Triptans should be reserved for patients who have failed at least two other
prescription medications

Mean score (SD), percent and range of questions answered correctly
PDN is a result of damage to nerves in a hyperglycemic environment

PDN results from both peripheral and central sensitization mechanisms
All patients with diabetes will develop PDN

Optimal glycemic control is the cornerstone of treatment

Tramadol is a reasonable initial treatment option

Reasonable starting dose for gabapentin in a patient with severe renal failure is 600
mg thrice daily

Tricyclic antidepressants are effective
Mean score (SD), percent, and range of questions answered correctly

Mean score for all three sections, percent, and range of questions answered
correctly

Comparison of mean scores for CLBP, CHD, and PDN

The number of inadvertent overdoses related to prescription opioids has been
increasing in Ontario

Patients will not become addicted to their prescription opioid if they have a legitimate
pain problem

What is the guideline recommended “watchful dose” per day of opioids?

Are you familiar with the Canadian guideline for safe and effective opioid use in
chronic non-cancer pain?

doi:10.1371/journal.pone.0157151.t002

Number, percent
correct

351, 89.5%

174, 44.3%
310, 79.0%
232, 59.1%
139, 35.4%

149, 38.0%
51, 13.0%
339, 86.5%

4.49/8 (+ 1.24), 55%,
0-8
119, 30.3%

376, 95.9%
376, 95.9%

166, 42.3%

371, 94.6%
328, 83.7%
210, 53.5%
207, 52.8%

5.49/8 (+ 1.23), 69%,
0-8
354, 90.3%

256, 65.3%
353, 90.0%
328, 83.6%
192, 49.0%
304, 77.6%

308, 78.6%

5.34/7 (+ 1.21), 76%,
0-7

15.28/23 (+ 1.41),
66%, 0-23

P < 0.001
376, 95.5%

283, 72.1%

143, 51.8%
Familiar
190, 48.4%

Number, percent
incorrect

41,10.5%

218, 55.7%
82,21.0%

160, 39.1%
253, 64.6%

243, 62.0%
341, 87.0%
53, 13.5%

273, 69.7%

16, 4.1%
16, 4.1%

226, 57.7%

21,5.4%
64, 16.3%
182, 46.5%
185, 47.2%

38,9.7%

136, 34.6%
39, 10.0%
64, 16.4%
200, 51.0%
88, 22.4%

84, 21.4%

16, 4.1%
109, 27.9%

133, 48.2%
Not familiar
202, 51.6%
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analgesics as a first-line treatment option (38.0%), and whether patients should avoid painful
movement (13.0%) (Table 2).

Of the questions assessing knowledge of CHDs, 95.9% of responding pharmacists provided
a correct answer to the true/false question on factors and stress that contribute to chronic ten-
sion-type headaches, 95.9% on whether migraine patients should be asked if their headaches
restrict activities, 94.6% on whether headache sufferers should guard against medication over-
use, and 83.7% on whether the use of prophylactic drug therapy is recommended for chronic
headaches. Respondents scored less well on the true/false question on use of combination anal-
gesics and codeine as a first-line treatment (53.52% provided a correct answer) and appropriate
use of serotonin antagonists (i.e., triptans) for headaches (52.8% provided a correct answer).
Less than a third of respondents (30.3%) indicated correctly whether migraine is primarily a
disease of the brain with a well-established neurological basis, and less than half (42.8%) indi-
cated correctly whether a trial of non-prescription medications should be tried first before tak-
ing prescription medications among patients who suffer from severe migraine.

Of the questions assessing knowledge of PDN, 90.6% respondents provided a correct answer
to the true/false question whether PDN results from damage to nerves in a hypoglycemic envi-
ronment and 90.0% provided a correct answer to the question asking if all patients with diabe-
tes will develop PDN. However, about two-thirds (65.3%) provided a correct answer to the
question whether PDN results from both peripheral and central sensitization mechanisms.
Most (83.6%) correctly answered the question whether optimal glycemic control is the corner-
stone of treatment, but just less than half (49.0%) answered the question about tramadol being
a reasonable initial treatment option correctly. Slightly more than three-quarters of respon-
dents (77.6%) correctly answered the question whether a reasonable starting dose for gabapen-
tin in a patient with severe renal failure is 600 mg three times a day and 78.6% correctly
answered the question whether tricyclic antidepressants are effective (Table 1).

Knowledge of opioid management. Slightly less than half (48%) of respondents were
familiar with the Canadian guideline for safe and effective opioid use for chronic non-cancer
pain. Almost all pharmacists (96%) were aware that inadvertent overdoses related to prescrip-
tion opioids has been increasing in Ontario, and 72% correctly answered the question whether
patients can become addicted to prescription opioids if they have a legitimate pain problem.
Only 276 of 392 pharmacists who completed the survey provided responses to the request for
the guideline recommended “watchful dose” of opioids per day in mg morphine equivalents.
Of these respondents, 52% answered correctly that 200 mg morphine equivalents per day was
the recommended dose, and 48% indicated inaccurate doses, ranging from 0 to 2000 mg mor-
phine equivalents per day.

Perceptions and attitudes of pharmacists. Slightly greater than half (52%) of responding
pharmacists considered complementary therapies (physiotherapy, acupuncture, and exercise)
as “very important” to incorporate into treatment of patients with CLBP; however, only 21%
and 22% of respondents indicated these complementary therapies as being very important to
incorporate into treatment of patients with CHDs and PDN, respectively (p<0.001 across all
comparisons). Slightly more than half of respondents indicated that under-dosing with analge-
sics was moderately important as the reason for ongoing pain, with 52% indicating this for
CLBP, 53% for CHDs and 52% for PDN. Almost half of respondents (47%) indicated that opi-
oids were “very important” or “important” to treat CLBP, whereas 23% indicated that opioids
were “very important” or “important” to treat CHDs, and 24% indicated that opioids were
“very important” or “important” to treat PDN. Few pharmacists expected full improvement
from CLBP, CHDs, or PDN (3%, 3% and 1%, respectively); however, 24%, 39%, and 20%
expected major improvement and 38%, 48%, and 55% expected moderate improvement in
these disorders, respectively.

PLOS ONE | DOI:10.1371/journal.pone.0157151 June 7,2016 7/14



@’PLOS ‘ ONE

Pharmacist Knowledge of Chronic Pain

When asked how they feel when approached by patients with CLBP, CHDs, and PDN, most
pharmacists indicated they were comfortable (67%, 62%, and 58%, respectively). In contrast,
few pharmacists indicated they felt burdened (7%, 4%, and 4%, respectively).

Subgroup analyses

Differences in responses between male and female respondents. Female respondents
were significantly less likely than their male counterparts to answer the following question cor-
rectly, “Appropriate dose of morphine for pain is whatever dose relieves the pain as completely
as possible,” (56% males vs. 44% females, p<0.05) as related to CLBP (Table 3). Female respon-
dents were significantly more likely than their male counterparts to answer the following
question correctly, “Triptans should be reserved for patients who have failed at least two
other prescription medications,” (40% males vs. 60% females, OR = 2.0 (95% CI 1.37-3.07),
p<0.001). Other responses by gender were not significantly different.

Differences in responses based on years of practice. Of the 23 questions on knowledge of
different pain conditions, significantly more pharmacists with ten or more years of practice
experience answered eight questions correctly (Table 3). Among pharmacists with ten or more
years of practice experience, the odds ratios of correctly answering the questions, “Back pain
usually gets worse before it gets better,” “Chronic low back pain can be described as aching,
burning, stabbing, tingling, dull, or sharp,” “Appropriate dose of morphine for pain is whatever
dose relieves the pain as completely as possible,” were 2.56 (95% CI: 1.538-4.276, p<0.001),
2.116 (95% CI: 1.325-3.379, p<0.05), and 2.059 (95% CI: 1.241-3.417; p <0.05), respectively,
compared with those with fewer than ten years of experience. Pharmacists who had ten or
more years of experience were also more likely to correctly answer questions on factors that
contribute to headaches and medication overuse than those with less than ten years of experi-
ence (OR =3.597,95% CI: 1.305-6.917, p<0.05 and OR = 2.532, 95% CI: 1.043-6.148, p<0.05,
respectively). Similarly, pharmacists with ten or more years of experience correctly answered
questions related to central and peripheral sensitization in PDN (76% vs. 24%; p<0.05), impor-
tance of optimal glycemic control in PDN (76% vs. 24%; p<0.05) and effectiveness of tricyclic
antidepressants (69% vs. 31%; p<0.05) than did those with less than ten years of experience.

Differences based on population size. Seventy-five percent of pharmacists whose practice
location was in an urban area (population >100,000) correctly answered the question, “Appro-

» «

priate dose of morphine for pain is whatever dose relieves the pain as completely as possible,”
whereas among those who practiced in rural locations (population: <10,000-100,000) only
25% did (p<0.001). Other responses by size of city or town in which pharmacists practiced
were not significantly significant.

Gender, years of practice, population size of location of practice, and opioid manage-
ment. Differences in the proportions of pharmacists who answered questions correctly on
knowledge of opioid management based on gender, years of practice, or population size of
practice location were not significant

Discussion

Respondents had a good understanding of the pathophysiology and pharmacotherapy associ-
ated with CLBP, CHDs, and PDN, with an overall score of 66%. Nevertheless, there were statis-
tically significant differences in the overall scores obtained in PDN (76%) as compared to
CHDs (69%) and CLBP respectively (76% vs. 69% vs. 55%; p<0.001). The difference in the
scores may indicate a greater familiarity with both headache disorders and diabetic neuropathy
among pharmacists and a greater need to develop more educational content addressing

the pathophysiology and pharmacotherapy of CLBP. For instance, less than 50% of the
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Table 3. Proportion of correct responses to knowledge questions on CLBP, CHDs and PDN: Subgroup Analysis

Questions Gender

Male Female P <10
value

N=190 N =202 N =108

(%) (%) (%)

CLBP CLBP is always related 171 (49) 180 (51) >0.05 94 (27)
knowledge to injury

CLBP can be described 82 (47) 92 (53) >0.05 34 (20)
as aching, burning,

stabbing, tingling, dull or

sharp

Back pain usually gets 147 (47) 163 (53) >0.05 72 (23)
worse before it gets
better

Bed rest is helpful 111 (48) 121 (52) >0.05 68 (29)

Appropriate dose of 78 (56) 61 (44) <0.05 27 (19)
morphine for pain is

whatever dose relieves

the pain as completely

as possible

Treatment with non- 78 (52) 71(48) >0.05 34 (23)
prescription analgesics
should be first line

Patients should avoid all 26 (51) 25(49) >0.05 15 (29)
painful movements

Chronic ibuprofen use 158 (47) 181 (563) >0.05 94 (28)
can worsen blood
pressure
CHDs Migraine is primarilya 58 (49) 61 (51) >0.05 24 (20)
knowledge disease of the brain,
with a well-established
neurological basis

Muscular factors and 180 (48) 196 (52) >0.05 99 (26)
stress contribute to

chronic tension-type

headaches

Migraine patients should 182 (48) 194 (52) >0.05 101 (27)
be asked if headaches

inhibit work, school and

household tasks

Patients who suffer from 82 (49) 84 (51) >0.05 49 (30)
severe migraines should

try non-prescription

medications first, then

try prescription

medications

Headache suffers 181 (49) 190 (51) >0.05 98 (26)
should guard against
medication over-use

Prophylactic drug 156 (48) 172 (52) >0.05 96 (29)
therapy is

recommended for

chronic headaches

Years of Practice

>10

N =284
(%)

257 (73)

140 (81)

238 (77)

164 (71)
112 (81)

115 (77)

36 (71)

245 (72)

95 (80)

277 (74)

275 (73)

117 (70)

273 (74)

232 (71)

value

>0.05

<0.05

<0.001

>0.05
<0.05

>0.05

>0.05

>0.05

>0.05

<0.05

>0.05

>0.05

<0.05

>0.05

Hours of Practice/Week

<24

N=78
(%)

70 (20)

34 (20)

63 (20)

46 (20)
26 (19)

20 (13)

7 (14)

65 (19)

24 (20)

75 (20)

73 (19)

32 (19)

75 (20)

58 (18)

>24

N =314
(%)

281 (80)

140 (80)

247 (80)

186 (80)
113 (81)

129 (87)

44 (86)

274 (81)

95 (80)

301 (80)

303 (81)

134 (81)

296 (80)

270 (82)

value

>0.05

>0.05

>0.05

> 0.05
> 0.05

<0.05

> 0.05

> 0.05

> 0.05

> 0.05

>0.05

> 0.05

> 0.05

<0.05

Population Size of

Practice
Rural

N =141
(%)

128 (36)

64 (37)

115 (37)

98 (42)
35 (25)

50 (34)

17 (33)

127 (37)

35 (29)

135 (36)

134 (36)

64 (39)

130 (35)

115 (35)

Urban

N =251
(%)

223 (64)

110 (63)

195 (63)

134 (58)
104 (75)

99 (66)

34 (67)

212 (63)

84 (71)

241 (64)

242 (64)

102 (61)

241 (65)

213 (65)

P
value

>0.05

> 0.05

>0.05

>0.05
=0.001

>0.05

>0.05

>0.05

>0.05

>0.05

>0.05

>0.05

>0.05

>0.05

(Continued)
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Table 3. (Continued)

Questions

Combination analgesics
with codeine are
reasonable first-line
options

Triptans should be
reserved for patients
who have failed at least
two other prescription

medications
PDN PDN is a result of
knowledge damage to nerves in a
hyperglycemic

environment

PDN results from both
peripheral and central
sensitization
mechanisms

All patients with
diabetes will develop
PDN

Optimal glycemic control
is the cornerstone of
treatment

Tramadol is a
reasonable initial
treatment option

A reasonable starting
dose for gabapentin in a
patient with severe renal
failure is 600mg three
times a day

Tricyclic
antidepressants are
effective

doi:10.1371/journal.pone.0157151.1003

Gender Years of Practice Hours of Practice/Week Population Size of
Practice

Male Female P <10 >10 P <24 >24 P Rural Urban P
value value value value

N=190 N =202 N=108 N =284 N=78 N=314 N=141 N=251

(%) (%) (%) (%) (%) (%) (%) (%)

96 (46) 114 (54) >0.05 60(29) 150(71) >0.05 46(22) 164 (78) >0.05 84 (40) 126 (60) > 0.05

83 (40) 124 (60) <0.001 52 (25) 155(75) >0.05 41 (20) 166 (80) >0.05 80 (39) 127 (61) > 0.05

170 (48) 184 (52) >0.05 100 (28) 254 (72) >0.05 70 (20) 284 (80) >0.05 122 (34) 232 (66) > 0.05

126 (49) 130 (51) >0.05 61 (24) 195(76) <0.05 55(21) 201(79) >0.05 84 (33) 172(67) >0.05

169 (48) 184 (52) >0.05 98(28) 255(72) >0.05 66(19) 287 (81) >0.05 128 (36) 225 (64) >0.05

163 (50) 165 (50) >0.05 80 (24) 248 (76) <0.05 63 (19) 265(81) >0.05 117 (36) 211 (64) >0.05

93 (48)

99 (52) >0.05 57(30) 135(70) >0.05 34 (18) 158(82) >0.05 73(38) 119(62) >0.05

143 (47) 161 (53) >0.05 81(27) 223(73) >0.05 62 (20) 242(80) >0.05 116 (38) 188 (62) > 0.05

146 (47) 162 (53) >0.05 94 (31) 214(89) <0.05 57 (19) 251 (81) >0.05 113(37) 195(63) >0.05

respondents answered four of eight questions correctly. In the case of the question, “Patients
should avoid all painful movements”, only 13% answered correctly and only 38.0% answered
the question, “Treatment with non-prescription analgesics should be first line.”

Furthermore, deficiencies were also noted with respect to opioid management. Only about
half the respondents were familiar with the 2010 Canadian guideline for safe and effective
opioid use for chronic non-cancer pain. While 70% of the 392 who completed the survey
attempted to answer the question asking the recommended “watchful dose” per day of opioids
in mg morphine equivalents, only half were correct, and incorrect answers ranged widely from
0 to 2,000 mg of morphine equivalents per day. If one were to assume that the remaining 30%
did not have adequate confidence to answer this question, only 36% of the pharmacists were
aware of the recommended “watchful dose” per day of opioids. The concept of the watchful
dose presents a fundamental change in chronic pain treatment with opioids. Previously, it
was acceptable to not limit opioid dosing if patients reported continued pain. However, the
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Canadian guideline includes a recommendation for a watchful dose because “chronic non-can-
cer pain can be managed effectively in most patients with dosages at or below 200 mg/day of
morphine or equivalent” and that “consideration of a higher dosage requires careful reassess-
ment of the pain and of risk for misuse, and frequent monitoring with evidence of improved
patient outcomes” [42]. The need for this limit is reinforced by the evidence that the odds of
inadvertent overdose increases 3-fold with daily doses above 200 mg of morphine equivalents
[17]. It is critical this recommended change is incorporated into frontline practice.

This study’s findings are consistent with previous research indicating that clinicians are gen-
erally knowledgeable about opioids but are less adept at handling questions related to their use
[21,43-46]. This study’s findings are also consistent with previous research that acknowledges
a need for additional education on chronic pain and opioid use [21,47]. Moreover, it demon-
strates a need for guideline recommendations to be incorporated into practice. This is a core
theme in Canada’s national strategy called “First Do No Harm: Responding to Canada’s Pre-
scription Drug Crisis” [48]. Citing healthcare practitioner knowledge gaps in pain management
and addiction, the eight education-related recommendations in the national strategy all relate
to the need for increased training for healthcare practitioners.

More than half of the respondents had more than ten years of practice experience—experi-
ence that appears to be associated with greater knowledge of CLBP, CHDs and PDN. This find-
ing is consistent with the notion that experience has a substantial direct effect on knowledge in
higher complexity employment [49], but it differs from a finding that physicians with more
practice experience possessed less accurate factual knowledge [50]. It is possible, however, that
respondents in our study were a self-selecting sample who were more interested and engaged
in chronic pain care provision than the larger pharmacist population in Ontario.

About 95% of Canada is rural, but depending on the definition used, rural regions comprise
19% to 30% of the country’s population. Of the province-wide professional licensing database,
36% of respondents indicated that they practiced in regions with fewer than 100,000 people.
There was largely no difference in knowledge associated with CLBP, CHDs and PDN between
urban and rural practicing pharmacists, despite challenges associated with rural clinical prac-
tice, such as reduced access to educational opportunities and less peer support [51].

Pharmacists overall were positive about managing these chronic pain conditions, with
about two-thirds reporting an expectation of moderate to major improvement. Among the
three conditions, complementary therapy was noted to have the strongest role in treatment of
CLBP, similar to the proportion who indicated that opioids play a role in treatment. About half
of the respondents indicated that under-dosing is a moderately important cause of poor pain
control.

Strengths

This study provides insight into the state of practice of community-based pharmacists with
respect to chronic pain care provision in Ontario. Despite a modest response rate, to our
knowledge this is the largest survey of pharmacists’ knowledge, attitudes, and perceptions of
patients with chronic pain in primary care conducted in Canada. In comparison to Lalonde

et al, our study had a larger sample size (392 vs 110 completed surveys), higher male to female
ratio (0.6:1 vs. 0.9: 1) and a greater percentage of pharmacists with substantial practice experi-
ence (34% vs. 51%)[21].

Limitations

The low response rate and the possibility that participating clinicians in our study may have
been a self-selecting sample because of their experience or interest in chronic pain, may not be
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representative of Ontario’s pharmacists overall. Furthermore, there is no possibility of assessing
the nonresponse bias inherent in a voluntary participation survey. Our survey may have
included a higher proportion of pharmacists who manage chronic pain actively, inflating esti-
mates of knowledge scores. Even with pilot testing and question refinement, survey questions
may still be ambiguous, result in bias, and, as with all responses that require recall or estima-
tion, responses may have inaccurately reflected practice reality.

Conclusion

Community pharmacists and pharmacists who are part of family health teams frequently see
patients with chronic pain, thus have the opportunity to improve their care. However, this sur-
vey demonstrates that pharmacist contributions to the effective and safe treatment of these
patients, particularly with opioids, appears to require additional education. Appropriate educa-
tional initiatives and pharmacist training to develop skills and provide tools may improve the
care of chronic pain patients.

Supporting Information

S1 File. Data of chronic pain knowledge and attitude.
(XLSX)

S1 Table. Representativeness of population of pharmacists who responded to survey
(N = 392) to the Ontario pharmacist population at large.
(DOCX)

Author Contributions

Conceived and designed the experiments: TP FC LRW JJ AK BS. Performed the experiments:
TP FC LRW JJ AK BS. Analyzed the data: TP FC HTM LRW JJ AK BS. Contributed reagents/
materials/analysis tools: TP FC HTM LRW JJ AK BS. Wrote the paper: TP FC HTM LRW JJ
AK BS.

References

1. Reitsma ML, Tranmer JE, Buchanan DM, Vandenkerkhof EG. The prevalence of chronic pain and
pain-related interference in the Canadian population from 1994 to 2008. Chronic Dis Inj Can. 2011; 31
(4): 157—64. PMID: 21978639

2. Gureje O, Von Korff M, Simon GE, Gater R. Persistent pain and well-being: a World Health Organiza-
tion Study in Primary Care. JAMA. 1998; 280(2): 147-51. PMID: 9669787

3. Elliott AM, Smith BH, Penny KI, Smith WC, Chambers WA. The epidemiology of chronic pain in the
community. Lancet. 1999; 354(9186) 1248-52. PMID: 10520633

4. Andersson Hl, Ejlertsson G, Leden |, Rosenberg C. Chronic pain in a geographically defined general
population: studies of differences in age, gender, social class, and pain localization. Clin J Pain. 1993;
9(3): 174-82. PMID: 8219517

5. Phillips CJ, Schopflocher D. The economics of chronic pain. In: Rashiq S, Schopflocher D, Taenzer P,
Jonsson E, editors. Chronic Pain: A Health Policy Perspective. Wiley-Blackwell; 2008. pp. 41-50.

6. Schopflocher D, Taenzer P, Jovey R. The prevalence of chronic pain in Canada. Pain Res Manag.
2011; 16(6): 445-50. PMID: 22184555

7. Fine PG. Long-term consequences of chronic pain: mounting evidence for pain as a neurological dis-
ease and parallels with other chronic disease states. Pain Med. 2011; 12(7): 996—1004. doi: 10.1111/j.
1526-4637.2011.01187.x PMID: 21752179

8. Breivik H, Collett B, Ventafridda V, Cohen R, Gallacher D. Survey of chronic pain in Europe: preva-
lence, impact on daily life, and treatment. Eur J Pain. 2006; 10(4): 287-333. PMID: 16095934

9. Prefontaine K, Rochette A. A literature review on chronic pain: the daily overcoming of a complex prob-
lem. BrJ Occup Ther. 2013; 76(6): 280—6.

PLOS ONE | DOI:10.1371/journal.pone.0157151 June 7,2016 12/14


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0157151.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0157151.s002
http://www.ncbi.nlm.nih.gov/pubmed/21978639
http://www.ncbi.nlm.nih.gov/pubmed/9669787
http://www.ncbi.nlm.nih.gov/pubmed/10520633
http://www.ncbi.nlm.nih.gov/pubmed/8219517
http://www.ncbi.nlm.nih.gov/pubmed/22184555
http://dx.doi.org/10.1111/j.1526-4637.2011.01187.x
http://dx.doi.org/10.1111/j.1526-4637.2011.01187.x
http://www.ncbi.nlm.nih.gov/pubmed/21752179
http://www.ncbi.nlm.nih.gov/pubmed/16095934

@’PLOS ‘ ONE

Pharmacist Knowledge of Chronic Pain

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Boulanger A, Clark AJ, Squire P, Cui E, Horbay GLA. Chronic pain in Canada: have we improved our
management of chronic noncancer pain? Pain Res Manag. 2007; 12(1): 39—-47. PMID: 17372633

Gatchel RJ, McGeary DD, McGeary CA, Lippe B. Interdisciplinary chronic pain management: past,
present, and future. Am Psychol. 2014; 69(2): 119-30.

Dobscha SK, Corson K, Perrin NA, Hanson GC, Leibowitz RQ, Doak MN, et al. Collaborative care for
chronic pain in primary care: a cluster randomized trial. JAMA. 2009; 301(12): 1242-52. doi: 10.1001/
jama.2009.377 PMID: 19318652

Sproule BA, Busto UE, Somer G, Romach MK, Sellers EM. Characteristics of dependent and nonde-
pendent regular users of codeine. J Clin Psychopharmacol. 1999; 19(4): 367—-72. PMID: 10440466

Sproule B, Brands B, Li S, Catz-Biro L. Changing patterns in opioid addiction Characterizing users of
oxycodone and other opioids. Can Fam Physician. 2009; 55(1): 68-9, 69.e1-5. PMID: 19155373

Dart RC, Surratt HL, Cicero TJ, Parrino MW, Severtson SG, Bucher-Bartelson B, et al. Trends in opioid
analgesic abuse and mortality in the United States. N Engl J Med. 2015; 372(3): 241-8. doi: 10.1056/
NEJMsa1406143 PMID: 25587948

Vowles KE, McEntee ML, Julnes PS, Frohe T, Ney JP, van der Goes DN. Rates of opioid misuse,
abuse, and addiction in chronic pain: a systematic review and data synthesis. Pain. 2015; 156(4): 569—
76. doi: 10.1097/01.j.pain.0000460357.01998.f1 PMID: 25785523

Gomes T, Mamdani MM, Dhalla IA, Paterson JM, Juurlink DN. Opioid dose and drug-related mortality
in patients with nonmalignant pain. Arch Intern Med. 2011; 171(7): 686—91. doi: 10.1001/
archinternmed.2011.117 PMID: 21482846

Bohnert ASB, Valenstein M, Bair MJ, Ganoczy D, McCarthy JF, ligen MA, et al. Association between
opioid prescribing patterns and opioid overdose-related deaths. JAMA. 2011; 305(13): 1315-21. doi:
10.1001/jama.2011.370 PMID: 21467284

Jouini G, Choiniere M, Martin E, Perreault S, Berbiche D, Lussier D, et al. Pharmacotherapeutic man-
agement of chronic noncancer pain in primary care: lessons for pharmacists. J Pain Res. 2014; 7: 163—
73. doi: 10.2147/JPR.S56884 PMID: 24711711

Sproule BA. Decreasing the harms of prescription opioids: a case for pharmacists. Drug Alcohol Rev.
2011; 30(3): 327-9. doi: 10.1111/].1465-3362.2010.00270.x PMID: 21545565

Lalonde L, Leroux-Lapointe V, Choiniére M, Martin E, Lussier D, Berbiche D, et al. Knowledge, attitudes
and beliefs about chronic noncancer pain in primary care: a Canadian survey of physicians and phar-
macists. Pain Res Manag. 2014; 19(5): 241-50. PMID: 25299473

Kent PM, Keating JL. The epidemiology of low back pain in primary care. Chiropr Osteopat. 2005; 13:
13. PMID: 16045795

Jensen R, Stovner LJ. Epidemiology and comorbidity of headache. Lancet Neurol. 2008; 7(4): 354—61.
doi: 10.1016/51474-4422(08)70062-0 PMID: 18339350

Veves A, Backonja M, Malik RA. Painful diabetic neuropathy: epidemiology, natural history, early diag-
nosis, and treatment options. Pain Med. 2008; 9(6): 660—74. PMID: 18828198

Silcock J, Moffett JK, Edmondson H, Waddell G, Burton AK. Do community pharmacists have the atti-
tudes and knowledge to support evidence based self-management of low back pain? BMC Musculos-
kelet Disord. 2007; 8: 10. PMID: 17266748

Passmore C, Dobbie AE, Parchman M, Tysinger J. Guidelines for constructing a survey. Fam Med.
2002; 34(4): 281-6. PMID: 12017142

Labianca R, Sarzi-Puttini P, Zuccaro SM, Cherubino P, Vellucci R, Fornasari D. Adverse effects associ-
ated with non-opioid and opioid treatment in patients with chronic pain. Clin Drug Investig. 2012; 32
Suppl 1: 53-63.

Roth CS, Burgess DJ, Mahowald ML. Medical residents’ beliefs and concerns about using opioids to
treat chronic cancer and noncancer pain: a pilot study. J Rehabil Res Dev. 2007; 44(2): 263—70. PMID:
17551877

Wenghofer EF, Wilson L, Kahan M, Sheehan C, Srivastava A, Rubin A, et al. Survey of Ontario primary
care physicians’ experiences with opioid prescribing. Can Fam Physician. 2011; 57(3): 324-32. PMID:
21402971

Grahmann PH, Jackson KC, Lipman AG. Clinician beliefs about opioid use and barriers in chronic non-
malignant pain. J Pain Palliat Care Pharmacother. 2004; 18(2): 7-28. PMID: 15257972

lyer S, Tanenberg RJ. Pharmacologic management of diabetic peripheral neuropathic pain. Expert
Opin Pharmacother. 2013; 14(13): 1765-75. doi: 10.1517/14656566.2013.811490 PMID: 23800105

Lipton RB, Bigal ME, Rush SR, Yenkosky JP, Liberman JN, Bartleson JD, et al. Migraine practice pat-
terns among neurologists. Neurology. 2004; 62(11): 1926—31. PMID: 15184590

PLOS ONE | DOI:10.1371/journal.pone.0157151

June 7,2016 13/14


http://www.ncbi.nlm.nih.gov/pubmed/17372633
http://dx.doi.org/10.1001/jama.2009.377
http://dx.doi.org/10.1001/jama.2009.377
http://www.ncbi.nlm.nih.gov/pubmed/19318652
http://www.ncbi.nlm.nih.gov/pubmed/10440466
http://www.ncbi.nlm.nih.gov/pubmed/19155373
http://dx.doi.org/10.1056/NEJMsa1406143
http://dx.doi.org/10.1056/NEJMsa1406143
http://www.ncbi.nlm.nih.gov/pubmed/25587948
http://dx.doi.org/10.1097/01.j.pain.0000460357.01998.f1
http://www.ncbi.nlm.nih.gov/pubmed/25785523
http://dx.doi.org/10.1001/archinternmed.2011.117
http://dx.doi.org/10.1001/archinternmed.2011.117
http://www.ncbi.nlm.nih.gov/pubmed/21482846
http://dx.doi.org/10.1001/jama.2011.370
http://www.ncbi.nlm.nih.gov/pubmed/21467284
http://dx.doi.org/10.2147/JPR.S56884
http://www.ncbi.nlm.nih.gov/pubmed/24711711
http://dx.doi.org/10.1111/j.1465-3362.2010.00270.x
http://www.ncbi.nlm.nih.gov/pubmed/21545565
http://www.ncbi.nlm.nih.gov/pubmed/25299473
http://www.ncbi.nlm.nih.gov/pubmed/16045795
http://dx.doi.org/10.1016/S1474-4422(08)70062-0
http://www.ncbi.nlm.nih.gov/pubmed/18339350
http://www.ncbi.nlm.nih.gov/pubmed/18828198
http://www.ncbi.nlm.nih.gov/pubmed/17266748
http://www.ncbi.nlm.nih.gov/pubmed/12017142
http://www.ncbi.nlm.nih.gov/pubmed/17551877
http://www.ncbi.nlm.nih.gov/pubmed/21402971
http://www.ncbi.nlm.nih.gov/pubmed/15257972
http://dx.doi.org/10.1517/14656566.2013.811490
http://www.ncbi.nlm.nih.gov/pubmed/23800105
http://www.ncbi.nlm.nih.gov/pubmed/15184590

@’PLOS ‘ ONE

Pharmacist Knowledge of Chronic Pain

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

49.

50.

51.

Tousignant-Laflamme Y, Tousignant M, Lussier D, Lebel P, Savoie M, Lalonde L, et al. Educational
needs of health care providers working in long-term care facilities with regard to pain management.
Pain Res Manag. 2012; 17(5): 341-6. PMID: 23061085

Schrader SL, Nelson ML, Halbritter S, Eidsness L. South Dakota pain surveys: results from 2001.SD J
Med. 2005; 58(10): 423-31. PMID: 16425943

Wenzel RG, Neidich MR. Headache education in colleges of pharmacy. Ann Pharmacother. 2002; 36
(4): 612—6. PMID: 11918507

Wenzel RG, Lipton RB, Diamond ML, Cady R. Migraine therapy: a survey of pharmacists’ knowledge,
attitudes, and practice patterns. Headache. 2005; 45(1): 47-52. PMID: 15663613

Canadian Council for Accreditation of Pharmacy Programs (CCAPP). CCAPP—Pharmacy Technician
Program. Available: http://www.ccapp-accredit.ca/accredited%5Fprograms/technician/

The National Association of Pharmacy Regulatory Authorities (NAPRA). Model Standards of Practice
for Canadian Pharmacists March 2009. Available: http://napra.ca/Content_Files/Files/Model_
Standards_of_Prac_for_Cdn_Pharm_March09_Final_b.pdf

Duby JJ, Campbell RK, Setter SM, White JR, Rasmussen KA. Diabetic neuropathy: an intensive
review. Am J Heal Pharm. 2004; 61(2): 160-73.

Kahan M, Srivastava A, Wilson L, Mailis-Gagnon A, Midmer D. Opioids for managing chronic non-
malignant pain: safe and effective prescribing. Can Fam Physician. 2006; 52(9): 1091-6. PMID:
17279219

Martin BA, Chui MA, Thorpe JM, Mott DA, Kreling DH. Development of a scale to measure pharmacists’
self-efficacy in performing medication therapy management services. Res Social Adm Pharm. 2010; 6
(2): 155-61.

Furlan AD, Reardon R, Weppler C. Opioids for chronic noncancer pain: a new Canadian practice guide-
line. Can Med Assoc J. 2010; 182(9): 923-30.

Joranson DE, Gilson AM. Pharmacists’ knowledge of and attitudes toward opioid pain medications in
relation to federal and state policies. J Am Pharm Assoc. 2001; 41(2): 213-20.

Gilson AM. State medical board members’ attitudes about the legality of chronic prescribing to patients
with noncancer pain: the influence of knowledge and beliefs about pain management, addiction, and
opioid prescribing. J Pain Symptom Manage. 2010; 40(4): 599-612.

Greenwald BD, Narcessian EJ. Opioids for managing patients with chronic pain: community pharma-
cists’ perspectives and concerns. J Pain Symptom Manage. 1999; 17(5): 369-75. PMID: 10355216

Wolfert MZ, Gilson AM, Dahl JL, Cleary JF. Opioid analgesics for pain control: wisconsin physicians’
knowledge, beliefs, attitudes, and prescribing practices. Pain Med. 2010; 11(3): 425-34. doi: 10.1111/j.
1526-4637.2009.00761.x PMID: 20002590

Office of National Drug Control Policy | The White House. Prescription Drug Abuse Prevention Plan.
2011. Available: https://www.whitehouse.gov/ondcp

National Advisory Committee on Prescription Drug Misuse. First Do No Harm: Responding to Canada’s
Prescription Drug Crisis. 2013. Available: http://www.fgta.ca/docs/0-First_Do_No_Harm___
Responding_to_Canada%E2%80%99s_Prescription_Drug_Crisis_-_Canada-Strategy-Prescription-
Drug-Misuse-Report-en.pdf

Schmidt FL, Hunter JE, Outerbridge AN. Impact of job experience and ability on job knowledge, work
sample performance, and supervisory ratings of job performance. J Appl Psychol. 1986; 71(3):432.

Choudhry NK, Fletcher RH, Soumerai SB. Systematic review: the relationship between clinical experi-
ence and quality of health care. Ann Intern Med. 2005; 142(4): 260-73. PMID: 15710959

Laurent S. Rural Canada: Access to Health Canada Care. Government of Canada Publications
Prb0245E. 2002. Available: http://publications.gc.ca/Collection-R/LoPBdP/BP/prb0245-e.htm

PLOS ONE | DOI:10.1371/journal.pone.0157151

June 7,2016 14/14


http://www.ncbi.nlm.nih.gov/pubmed/23061085
http://www.ncbi.nlm.nih.gov/pubmed/16425943
http://www.ncbi.nlm.nih.gov/pubmed/11918507
http://www.ncbi.nlm.nih.gov/pubmed/15663613
http://www.ccapp-accredit.ca/accredited%5Fprograms/technician/
http://napra.ca/Content_Files/Files/Model_Standards_of_Prac_for_Cdn_Pharm_March09_Final_b.pdf
http://napra.ca/Content_Files/Files/Model_Standards_of_Prac_for_Cdn_Pharm_March09_Final_b.pdf
http://www.ncbi.nlm.nih.gov/pubmed/17279219
http://www.ncbi.nlm.nih.gov/pubmed/10355216
http://dx.doi.org/10.1111/j.1526-4637.2009.00761.x
http://dx.doi.org/10.1111/j.1526-4637.2009.00761.x
http://www.ncbi.nlm.nih.gov/pubmed/20002590
https://www.whitehouse.gov/ondcp
http://www.fgta.ca/docs/0-First_Do_No_Harm__Responding_to_Canada%E2%80%99s_Prescription_Drug_Crisis_-_Canada-Strategy-Prescription-Drug-Misuse-Report-en.pdf
http://www.fgta.ca/docs/0-First_Do_No_Harm__Responding_to_Canada%E2%80%99s_Prescription_Drug_Crisis_-_Canada-Strategy-Prescription-Drug-Misuse-Report-en.pdf
http://www.fgta.ca/docs/0-First_Do_No_Harm__Responding_to_Canada%E2%80%99s_Prescription_Drug_Crisis_-_Canada-Strategy-Prescription-Drug-Misuse-Report-en.pdf
http://www.ncbi.nlm.nih.gov/pubmed/15710959
http://publications.gc.ca/Collection-R/LoPBdP/BP/prb0245-e.htm

