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Abstract
Objective To identify family physicians’ learning needs related to osteoporosis care; determine family physicians’ 
preferred modes of learning; and identify barriers to using electronic medical records (EMRs) to implement 
osteoporosis guidelines in practice.

Design Web-based survey. 

Setting Ontario.

Participants Family physicians.

Main outcome measures Quantitative and qualitative data about learning needs related to osteoporosis diagnosis 
and management; preferred mode of learning about guidelines; and barriers to using EMRs to implement guidelines.

Results Of the 12 332 family physicians invited to participate 
in the survey, 8.5% and 7.0% provided partial or fully completed 
surveys, respectively. More than 80% of respondents agreed 
that the priority areas for education were as follows: selecting 
laboratory tests for secondary osteoporosis and interpreting the 
test results; interpreting bone mineral density results; determining 
appropriate circumstances for ordering anterior-posterior 
lumbar spine x-ray scans; and understanding duration, types, 
and adverse effects of pharmacotherapy. Qualitative analysis 
revealed that managing moderate-risk patients was a learning 
need. Continuing medical education was the preferred mode 
of learning. Approximately 80% of respondents agreed that the 
scarcity of EMR tools to aid in guideline implementation was a 
barrier to using guidelines, and 50% of respondents agreed that if 
EMR-embedded tools were available, time would limit their ability 
to use them.

Conclusion This survey identified key diagnostic- and treatment-
related topics in osteoporosis care that should be the focus of 
future continuing professional development for family physicians. 
Developers of EMR tools, physicians, and researchers aiming 
to implement guidelines to improve osteoporosis care should 
consider the potential barriers indicated in this study.

EDITOR’S KEY POINTS
 • Understanding family physicians’ learning 
needs and identifying topics that are clinically 
relevant are important steps in narrowing the 
osteoporosis care gap in Canada. This study 
identified diagnosis- and treatment-related 
learning needs for family physicians related to 
the 2010 osteoporosis guidelines.

 • Continuing medical education remains the 
preferred means of learning about guidelines. 
Many participants expressed confusion about 
how to manage patients at moderate risk of 
fractures; more complex clinical cases should be 
presented during continuing medical education 
sessions, and guidelines should include more 
practical guidance for moderate-risk patients.

 • Most participants expressed interest in using a 
tool embedded in the electronic medical record 
to facilitate osteoporosis guideline use; however, 
there are several potential barriers to using such 
tools, including tool complexity, a lack of time 
to learn and apply the tool during patient visits, 
and a lack of financial incentives to use the tool.

This article has been peer reviewed. 
Can Fam Physician 2016;62:e326-33
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Résumé
Objectif Cerner les besoins d’apprentissage des médecins de famille concernant le traitement se l’ostéoporose; déterminer 
les modes d’apprentissage privilégiés par les médecins de famille; et identifier les obstacles à l’utilisation des dossiers 
médicaux électroniques (DME) pour mettre en application les lignes directrices sur l’ostéoporose dans la pratique.  

Conception Sondage sur le web. 

Contexte Ontario.

Participants Des médecins de famille.

Principaux paramètres à l’étude Les données quantitatives et qualitatives 
à propos des besoins d’apprentissage liés au diagnostic et à la prise en 
charge de l’ostéoporose; le mode d’apprentissage préféré quant aux lignes 
directrices; et les obstacles à l’utilisation des DME pour mettre les lignes 
directrices en application.  

Résultats Parmi les 12 332 médecins de famille invités à participer au sondage, 
8,5 % et 7,0 % ont fourni des questionnaires partiellement ou complètement 
remplis, respectivement. Plus de 80 % des répondants conviennent que les 
sujets prioritaires dans la formation sont les suivants : le choix des analyses de 
laboratoire pour l’ostéoporose secondaire et l’interprétation de leurs résultats; 
l’interprétation des résultats de la densité minérale osseuse; la détermination 
des circonstances appropriées pour prescrire un balayage antérieur et 
postérieur aux rayons X de la colonne lombaire; et la compréhension de 
la durée, des types et des effets indésirables de la pharmacothérapie. Une 
analyse qualitative a révélé que la prise en charge des patients à risque modéré 
constituait un besoin d’apprentissage. La formation médicale continue était le 
mode privilégié d’apprentissage. Environ 80 % des répondants ont reconnu que 
la rareté des outils dans les DME pour aider à la mise en application des lignes 
directrices constituait un obstacle à leur mise en œuvre, et 50 % des répondants 
ont convenu que si des outils intégrés dans les DME étaient disponibles, les 
contraintes de temps limiteraient leur capacité de les utiliser.  

Conclusion Ce sondage a cerné des sujets importants entourant le 
diagnostic et le traitement de l’ostéoporose sur lesquels il faudrait insister 
à l’avenir dans le développement professionnel continu des médecins de 
famille. Les concepteurs d’outils pour les DME, les médecins et les chercheurs 
qui souhaitent la mise en application de lignes directrices pour améliorer le 
traitement de l’ostéoporose devraient tenir compte des obstacles potentiels 
mentionnés dans cette étude.  

Application des lignes directrices sur 
l’ostéoporose en médecine familiale à l’aide des 
dossiers médicaux électroniques  
Sondage sur les besoins d’apprentissage et les obstacles  
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Exclusivement sur le web

POINTS DE REPèRE  
Du RéDacTEuR
 • Pour combler les lacunes entourant le 
traitement de l’ostéoporose au Canada, il 
est important de comprendre les besoins 
d’apprentissage des médecins de famille et de 
cerner les sujets cliniquement pertinents. Cette 
étude fait ressortir les besoins d’apprentissage 
des médecins de famille concernant le diagnostic 
et les traitements en relation avec les lignes 
directrices de 2010 sur l’ostéoporose. 

 • La formation médicale continue demeure 
le moyen privilégié pour l’apprentissage des 
lignes directrices. De nombreux participants ont 
exprimé leur confusion concernant la façon de 
prendre en charge les patients à risque modéré 
de fractures; les cas cliniques plus complexes 
devraient être présentés lors des séances de 
formation médicale continue et les lignes 
directrices devraient offrir des conseils plus 
pratiques pour les patients à risque modéré. 

 • La plupart des participants se sont dits 
intéressés à utiliser un outil intégré dans le 
dossier médical électronique pour faciliter 
l’application des lignes directrices sur 
l’ostéoporose; par ailleurs, il existe divers 
obstacles à l’utilisation de tels outils, notamment 
la complexité de l’outil, le manque de temps 
pour apprendre à s’en servir et l’utiliser durant 
les visites des patients, de même qu’un manque 
d’incitatifs financiers à utiliser cet outil.  

Cet article a fait l’objet d’une révision par des pairs.  
Can Fam Physician 2016;62:e326-33
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Osteoporotic fractures afflict 1 in 3 women and 1 in 
5 men in their lifetime.1 Fractures are associated 
with reduced quality of life and increased risk of 

death,2,3 and cost the Canadian health care system more 
than $3 billion annually.4 One way to reduce the bur-
den of osteoporosis in Canada is to tackle the diagno-
sis and treatment care gaps to ensure that appropriate 
patients receive bone mineral density (BMD) tests and 
treatment.5 The care gap exists in part because osteo-
porosis guidelines, like many other clinical practice 
guidelines, are not used by physicians,6 perpetuating a 
disconnect between evidence-based recommendations 
for diagnosis and treatment and the care received by 
patients. Family physicians play an integral role in the 
diagnosis and management of osteoporosis.7 However, 
only 50% to 60% of family physicians report that they 
are familiar with and use clinical practice guidelines for 
osteoporosis8 when making diagnosis and treatment 
decisions.9 Reasons for less-than-optimal use of osteo-
porosis guidelines include their perceived complexity 
and the scarcity of practical tools available to assist with 
their use.10

Since the publication of clinical practice guidelines 
for osteoporosis in 2002,8 the landscape of osteoporosis 
care by family physicians has evolved. The 2010 osteo-
porosis guidelines11 emphasize the use of fracture risk 
assessment tools (eg, CAROC [Canadian Association of 
Radiologists and Osteoporosis Canada],12 FRAX [World 
Health Organization Fracture Risk Assessment]13), and 
more family physicians are using electronic medical 
records (EMRs)14—and there is even more EMR use 
expected in the future.15 Given these changes, there is 
a need to understand family physicians’ learning needs 
about osteoporosis care and how EMRs can be used to 
support implementation of guidelines. Therefore, the 
primary objective of this study was to identify family 
physicians’ learning needs related to osteoporosis care; 
the secondary objectives were to determine family phy-
sicians’ preferred learning modes, and identify barri-
ers to using EMRs to implement the 2010 osteoporosis 
guidelines in practice.

METhODS

Survey design
An interdisciplinary group—comprising family physi-
cians, non–family physician osteoporosis specialists, 
epidemiologists, and researchers—with quantitative and 
qualitative expertise designed the survey. The questions 
were pilot-tested by family physicians (U.M., L.N., J.K.) 
for question clarity and appropriateness of the answers 
in close-ended questions. The survey consisted of 17 
close-ended and 2 open-ended questions.11 A 7-point 
Likert scale was used for the close-ended questions16 

to determine the importance of (7 = extremely impor-
tant, 6 = very important, 5 = important, 4 = moderately 
important, 3 = somewhat important, 2 = slightly impor-
tant, 1 = not important) and agreement with (7 = strongly 
agree, 6 = agree, 5 = somewhat agree, 4 = undecided, 
3 = somewhat disagree, 2 = disagree, 1 = strongly disagree) 
various statements. Where indicated, the scales were 
collapsed for ease of interpretation. The open-ended 
questions asked participants to describe learning needs 
and barriers to using EMRs to implement guidelines. For 
descriptive purposes, physicians’ sex, graduation year, 
practice setting, and compensation model as classified 
in accordance with the Ontario Ministry of Health and 
Long-Term Care family practice compensation mod-
els17 were collected. To understand physicians’ preferred 
learning modes, the professional interventions taxon-
omy designed by the Cochrane Effective Practice and 
Organization of Care group was used.18 It was not man-
datory for physicians to provide an answer for each 
question; therefore, the number of responses for each 
question varies. A copy of the full questionnaire is avail-
able from the corresponding author upon request.

Data collection
From December 2013 to January 2014, the online sur-
vey was posted on a Web-based server (FluidSurveys.
com, Ottawa, Ont) and links to the site were provided 
to all family physicians practising in Ontario. Invitations 
were sent via e-mail by the Ontario College of Family 
Physicians to all listed members (N = 12 332) with no 
exclusion criteria used. Two reminder e-mails were sent 
out to members to increase the response rate.19 Once 
the survey closed, participants’ names were entered into 
a draw for a tablet computer. The Hamilton Integrated 
Research Ethics Board approved this study, and partici-
pants provided informed consent to participate in the 
study by submitting their responses.

Analysis
The mean (SD) and frequency (percent) were com-
puted for continuous and categorical data, respectively. 
Quantitative analyses were performed with SPSS ver-
sion 20 (IBM Corporation). A qualitative researcher 
(L.L.) conducted a thematic-framework analysis for the 
responses to the open-ended questions. Themes and 
subthemes were identified using both deductive and induc-
tive reasoning. Two analysts (L.L., S.K.) independently 
coded responses and discussed differences in coding 
to reach consensus on themes. The sample size was 
estimated using the sampling frame of 12 332 mem-
bers of the Ontario College of Family Physicians. If 50% 
of all participants in the sampling frame responded to 
the survey and agreed (ie, somewhat agreed, agreed, or 
strongly agreed) that one of the most important learn-
ing needs is the duration of pharmacotherapy, and if the 
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survey was repeated for 1054 individuals, then 95% of 
the time, the survey would find that between 47% and 
53% of the participants in the sample would believe this 
learning need is important.

RESuLTS

Of the 12 332 family physicians invited to participate in 
the survey, 1054 (8.5%) partially completed the ques-
tionnaire and 864 (7.0%) fully completed the question-
naire. Table 1 presents the descriptive characteristics of  
respondents. The mean (SD) number of years since grad-
uation from medical school was 17.8 (13.6) years. Most 
physicians were compensated according to the blended 
capitation model (362 of 830 [34.3% of all respon-
dents]). The most popular EMR vendor used was PS Suite  
(305 of 1054 [28.9%]). Most participants (875 of 1054 [83.0%]) 
were familiar with the 2010 osteoporosis guidelines.

Learning needs
Most physicians preferred to learn about the 2010 osteo-
porosis guidelines through continuing medical educa-
tion (CME) sessions (Figure 1). Physicians were asked 
about their level of agreement with the need for more 
education on various topics related to the diagnosis 
and treatment of osteoporosis (Table 2). Ratings on the 
Likert scale were collapsed for ease of interpretation; 
respondents who agreed with a statement indicating 
the need for education had originally answered “some-
what agree,” “agree,” or “strongly agree.” More than 80% 
of respondents agreed that education is needed on the 
types of laboratory tests to order to rule out second-
ary osteoporosis and how to interpret such test results, 
interpreting BMD results, and when to order anterior-
posterior lumbar spine x-ray scans (Table 2). Almost 
all respondents indicated there was a need for educa-
tion on the duration and adverse effects of pharma-
cotherapy (Table 2). The results from the open-ended 
questions about learning needs echo the quantitative 
findings (Table 3).

Barriers
Ratings on the Likert scale were collapsed for ease of 
interpretation; respondents who agreed with a state-
ment indicating barriers originally answered “somewhat 
agree,” “agree,” or “strongly agree.” 

Barriers to using the osteoporosis guidelines. One 
of the main barriers to using the 2010 osteoporosis 
guidelines was the lack of EMR-embedded tools to 
help clinicians, as noted by 76.9% (732 of 952) of par-
ticipants (Figure 2). Only 29.6% (275 of 928) of partici-
pants indicated that a lack of financial incentives was 
a barrier (Figure 2).

Table 1. Descriptive characteristics of study 
participants: N = 1054.
CHARACTERISTICS N (%)

Family practice model

• Blended capitation (eg, family health 
networks, family health organizations)

362 (34.3)

• Fee-for-service (eg, comprehensive care 
model, family health groups)

234 (22.2)

• Blended salary (eg, community-sponsored 
family health teams)

169 (16.0)

• Salaried model (eg, community health 
centres)

   43 (4.1)

• Complement-based base remuneration plus 
bonuses and incentives (rural northern 
physician group agreement)

   10 (0.9)

• Resident    12 (1.1)

• No answer given 224 (21.3)

Practice setting

• Private office 608 (57.7)

• Academic institution 133 (12.6)

• Both private office and academic institution    88 (8.3)

• No answer given 225 (21.3)

Current EMR vendor

• PS Suite EMR (Telus) 305 (28.9)

• OSCAR EMR 128 (12.1)

• Nightingale  100 (9.5)

• Accuro EMR    65 (6.2)

• Other 279 (26.5)

• Not currently using EMRs 177 (16.8) 

EMR—electronic medical record.

Figure 1. Family physicians’ preferred ways to learn 
about the 2010 osteoporosis guidelines: N = 1019.

CME—continuing medical education, EMR—electronic medical record, 
PBSG—problem-based small group learning.
*Other comprises paper-based handouts, online webinar, or audit and feedback.
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Barriers to using EMR-embedded tools to facilitate 
guideline use. Approximately half of respondents (433 
of 874 [49.5%]) agreed that time would limit their abil-
ity to use an EMR tool (Figure 3), a finding that was 
echoed in the qualitative analysis (Table 3). Most par-
ticipants were optimistic about the potential effects of an 
EMR tool on patient outcomes, as most participants (532 
of 849 [62.7%]) disagreed with the statement that the tool 
would not have an effect on patient outcomes (Figure 3). 
Additional barriers identified in the qualitative analysis 
are displayed in Table 3. When physicians were asked 
about their willingness to use an EMR tool, most phy-
sicians (773 of 887 [87.1%]) agreed that they would 
attempt to use it in practice.

DIScuSSION

We examined family physicians’ learning needs related 
to the 2010 osteoporosis guidelines and barriers to 
using EMR-embedded tools to implement the guide-
lines. Priority areas for education for family physicians 

were as follows: selecting and interpreting laboratory 
tests for secondary osteoporosis; interpreting BMD 
reports; understanding how frequently BMD tests should 
be ordered; determining appropriate circumstances for 
ordering spine x-ray scans; and understanding types, 
doses, and duration of pharmacotherapies, adverse 
effects of treatments, and how to manage moderate-risk 
patients. The chief barrier to using guidelines in prac-
tice was identified to be a lack of tools embedded within 
EMRs to assist with the implementation of guidelines. 
Physicians agreed that if there were EMR-embedded 
tools available, a lack of time, a lack of financial incen-
tives, tool complexity, and difficulty introducing a tool 
into some EMR programs would be potential barriers to 
use. Regardless, most physicians were interested in hav-
ing an EMR tool available and believed that EMR tools 
might have a positive effect on patient outcomes.

Understanding the learning needs of and identify-
ing topics clinically important to family physicians is an 
important step in narrowing the osteoporosis care gap 
in Canada.20 Regarding learning needs, many of our find-
ings are in agreement with previously reported learn-
ing needs of family physicians in Ontario. Similar to our 
finding that 83.2% of physicians agreed that more educa-
tion was needed on interpreting BMD reports, Jaglal and 
colleagues found that 66.8% of physicians were inter-
ested in learning more about interpreting T-scores from 
BMD reports.9 A rise in interest in this area might be due 
to the migration away from the more simplified diag-
nostic rules (ie, T-score ≤ -2.5),21 to more complex frac-
ture risk assessment. Also, similar to Jaglal’s findings, 
our study revealed that family physicians are still highly 
interested in learning about how long patients should be 
prescribed pharmacotherapy, the side effects, and appro-
priate dosages.9 A qualitative study conducted on the 
management of osteoporosis by family physicians indi-
cated that, like in our study, physicians expressed con-
fusion about how to manage patients who were in the 
moderate-risk category for fracture.10 Therefore, more 
complex clinical cases should be presented to physi-
cians during CME sessions, or guidelines should include 
more practical guidance for moderate-risk patients.

While the evidence on the effectiveness of CME for 
increasing knowledge, changing physicians’ behaviour, and 
improving patient outcomes is mixed,22 our study showed 
that CME remains the preferred means of education about 
guidelines. Although most physicians in our study preferred 
CME for learning about the clinical practice guidelines, vari-
ous reviews suggest that multifaceted interventions are 
optimal, combining CME with patient and physician remind-
ers and prompts, seminars with local opinion leaders, and 
other interventions in the Cochrane Effective Practice and 
Organization of Care group taxonomy.23,24

Whether physicians use clinical practice guidelines 
is dependent on a number of intrinsic and extrinsic  

Table 2. Rank-ordered list of osteoporosis diagnosis 
and treatment topics for which further education 
would be useful
TOPICS n/N (%)*

Diagnosis related

• Interpreting laboratory test results 
for secondary osteoporosis

756/882 (85.7)

• What laboratory tests to order to 
rule out secondary osteoporosis

755/883 (85.5)

• Interpreting BMD results 743/893 (83.2)

• When to order lateral AP lumbar 
spine x-ray scan

734/884 (83.0)

• When to order BMD testing 704/886 (79.5)

• Interpreting lateral AP lumbar 
spine x-ray scan

679/872 (77.9)

• Clinical examination for vertebral 
fracture

646/885 (73.0)

Treatment related

• Duration of pharmacotherapy 839/886 (94.7)

• Adverse effects of 
pharmacotherapy

780/890 (87.6)

• Types of pharmacotherapy 760/886 (85.8)

• Dose of pharmacotherapy 705/887 (79.5)

• Calcium dose 650/882 (73.7)

• Vitamin D dose 622/869 (71.6) 

AP—anterior-posterior, BMD—bone mineral density.
*Percentages are based on the proportion of respondents who some-
what agreed, agreed, or strongly agreed with a statement regarding the 
need for education on a specific osteoporosis-related topic.
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factors.25 The strategies employed to implement the 
guidelines must be tailored to the learner’s needs and 
setting, and should involve multiple types of interven-
tions.23,24,26 Most participants in our study expressed 
interest in using an EMR-embedded tool to facilitate 
osteoporosis guideline use. One study has evaluated 
whether EMR-based reminders influence osteoporo-
sis screening and treatment rates.27 Compared with 
usual care, the number of patients who received a BMD 
test or osteoporosis treatment was 8-fold higher in the 
intervention group with reminders.27 Reviews on the 
effectiveness of computerized clinical decision sup-
port systems, including EMR tools, have suggested that 
these tools can have a positive effect on processes of 
care28 and treatment monitoring.29 However, potential 
barriers to using EMR tools to improve guideline use 
are tool complexity, a lack of time to learn and apply 
the tool during patient visits, and a lack of financial 
incentives to use the tool. These barriers are similar to 
general barriers around using EMRs.30

Limitations
Study limitations include our low response rate (7.0% to 
8.5%), which is lower than reported for the National 
Physician Survey31 and other surveys involving family physi-
cians in Ontario.9 One reason for this might be that surveys 
were sent out to physicians during December and January, 
a busy time of the year for clinicians. We recommend cau-
tion applying our findings to all family physicians in Ontario 
and the rest of Canada. However, a rigorously designed, 
administered, and analyzed cross-sectional survey on this 
important topic might pave the way for further discussion, 
research, and modifications of osteoporosis guidelines.

Conclusion
This survey identified diagnosis- and treatment-related 
learning needs for family physicians related to the 2010 
osteoporosis guidelines. To assist physicians with clini-
cal practice guideline implementation, EMR tool developers 
should be aware of the potential barriers to use, including 
tool complexity and lack of time and financial reimbursement 

Table 3. Learning needs related to osteoporosis care and barriers to guideline implementation using EMR tools that 
were identified with open-ended questions
OPEN-ENDED QUESTION EXAMPLE QUOTATIONS

What do you have a great deal of difficulty with 
regarding osteoporosis diagnosis and screening?

Learning needs related to diagnosis and screening

• Interpreting BMD reports, particularly for patients 
receiving treatment

“Radiologists have started saying, ‘Cannot provide risk because patient is on 
therapy for osteoporosis.’ So, what do I do with this report?”

• When to order a BMD test “I am currently not ordering BMD on a male patient over 65 years without 
any risk factors, as I don’t know what to do with the results if they have 
osteoporosis”

• When to repeat BMD tests “Never quite sure when and how often to order repeat BMDs, especially for 
low-risk patients or those on bisphosphonates!”

Learning needs related to treatment

• Managing patients who are in the moderate-risk 
category

“The high-risk and low-risk patients are easy … it’s those darn moderate-
risk patients and trying to determine who require[s] treatment”

• Prescribing pharmacotherapy for osteoporosis

 -Types of treatment and first-line therapies “Unbelievably confusing about who to treat with what and for how long!”

 -Duration of treatments and drug holidays “Duration of bisphosphonate therapy appears to be the Wild, Wild West of 
osteoporosis treatment … no one seems to know the optimal duration of 
bisphosphonate therapy”

What do you feel are barriers to implementing 
guidelines using EMR tools?

Too time consuming to learn how to use the tools “The biggest barrier is the first use. If someone showed me how to use my 
EMR to assess risk and evaluate if BMD is necessary, I think it would 
become part of my routine”

Difficulty introducing new tools into EMR software “PS [Suite EMR] software is problematic with the introduction of new 
stamps and templates”

Difficulty revising the tool when guidelines are revised 
and software is updated

“EMR tools are great … but how do we keep these up to date as the 
guidelines change?” 

BMD—bone mineral density, EMR—electronic medical record.
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for using the tool. These study findings will aid EMR tool 
developers, researchers, and physicians aiming to imple-
ment guidelines to improve care for those with fractures 
and for those at risk of fractures in Ontario. 

Figure 2. Physician agreement with current barriers to 
guideline use

EMR—electronic medical record.
*Agreement includes physicians who originally answered “strongly agree,” “agree,” 
or “somewhat agree.”
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Figure 3. Physician agreement regarding barriers to 
implementing osteoporosis guidelines using an EMR tool
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