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ABSTRACT:

Background: The use of information

technology (IT) and electronic med-

ical records (EMRs) in medical of -

fices can improve health care deliv-

ery. In 2006 funding was approved

to support the implementation of

EMR systems in BC through the

Physician Information Technology

Office (PITO). In order to answer

questions about current EMR use

and physician readiness for adop-

tion, a study was proposed to update

the status of IT use by BC physicians

and provide a detailed profile of early

adopter EMR users.

Methods: Eligible BC physicians

were contacted in late 2007 and

asked to participate in a survey

designed to assess general IT use,

to identify users of a fully functional

EMR system, and to evaluate users’

EMR implementation experience.

Survey questions were developed

after considering current IT policies

in BC and Canada, conducting a sys-

tematic literature review, and con-

sulting with experts. Criteria were

also established for a fully function-

al EMR system. Data were collected

using online and paper forms and

analyzed using SPSS software.

Results: 928 members of the BC 

College of Physicians and Surgeons

completed the survey. Survey find-

ings indicated that 33.3% of respon-

dents accessed information from an

EMR during a patient visit and iden-

tified some key barriers and incen-

tives for IT and EMR adoption. Sur-

vey findings also indicated that 35%

of eligible BC doctors planned to reg-

ister with PITO for EMR implemen-

tation funding and support in 2008.

Important factors found to advance

EMR functionality were physician

user type, whether paper charts

were retrieved, and overall satisfac-

tion with the EMR used.

Conclusions: The use of fully func-

tional EMR systems for daily patient

care in outpatient settings remains

low in BC. However, study results

suggest that physicians are now

ready for widespread EMR adoption

through PITO. Successful EMR ad -

option will require comprehensive

implementation assistance, ongoing

funding, respect for the autonomy of

physicians as independent medical

practitioners, and incentives to in -

crease their level of EMR compe -

tency. The effectiveness of IT and

EMRs can ultimately be expected to

achieve evidence-based quality of

care improvements.

Background
The integration of information tech-
nology (IT) in general and electronic
medical records (EMRs) in particular
has been identified as an essential
component of health care reform in
Canada.1,2 EMRs have been shown to
improve quality of care by:
• Increasing patient safety through

reducing medication errors.3

• Increasing the efficiency of care
through reducing duplicate testing.4

• Improving the effectiveness of care
by assisting physicians using clinical
decision support systems (CDSS).5,6

• Improving the timeliness of care
through faster access to clinical
information at the point of care.7

• Improving health delivery analysis
through more efficient outcome
assessment, research, and audit to
inform decision making both at the
individual practice level and across
the health system.8

With increasing recognition that
all levels of government must work

A study of information technology
use and implementation of
electronic medical record
systems in BC medical practices
Although computers are widely used in medical offices throughout
the province, few physicians use an EMR to record and view infor-
mation during a patient encounter.

Dr Lai is a clinical associate professor in the
Department of Family Practice at the Uni-
versity of British Columbia. Dr Lau is an
associate professor at the School of Health
Information Science, University of Victoria.
Dr Shaw is research chair, Health Informat-
ics, at the University of Alberta.

James K. Lai, MD, CCFP, FCFP, Francis Lau, PhD, Nicola Shaw, FBCS, CITP



VOL. 51 NO. 3, APRIL 2009 BC MEDICAL JOURNAL 115

collaboratively to set standards, lever-
age regional capabilities, and build
cap acity to enable IT in health care 
delivery, Canada Health Infoway was
established in 2001. The stated goal 
of this independent, nonprofit organi-
zation, whose members are Canada’s
federal, provincial, and territorial 
dep uty ministers of health, is to facil-
itate the development of the IT infra -
structure required for the creation 
of a pan-Canadian patient electronic
health record.9

Physician organizations, includ-
ing the Canadian Medical Association
and the British Columbia Medical
Association, have developed policy
statements and recommendations that
address how the physician communi-
ty should contribute to the shaping of
the IT agenda in this country, as fed-
eral, provincial, territorial govern-
ments, and associated agencies move
forward with their investments.10,11

Electronic or computer-based medical
records were identified as a key com-
ponent of the IT strategies outlined by
these physician organizations.

In the negotiated agreement be -
tween the BCMA and the provincial
government ratified in May 2006,
funding for the expansion of informa-
tion technology was established to
assist physicians in the setup and
ongoing maintenance of office-based
electronic medical record systems.
The Physician Information Tech -
nology Office (PITO) was formed to
administer this funding and to assist
with EMR implementation.12 PITO
program offerings have been open to
eligible physicians since March 2008.

Several Canadian surveys of phy -
sician IT and EMR use have been con-
ducted since 2003. Studies conducted
in 2004 and 2007 by the National
Physician Survey contained several
questions on technology use in prac-
tice.13,14 The 2003 BCMA IT survey
and 2005 CMA/Infoway survey were

specifically IT focused, but were not
designed to obtain any detailed data
on existing EMR users.15,16 The primary
objective of the survey described in
this article was to update our under-
standing of the status of IT use in BC,
with a specific focus on EMR use
among practitioners. We sought to 
do this by addressing the following
questions:
• What is the current level of IT use at

the point of care?
• What are the current barriers and

incentives for adopting an EMR 
system?

• How ready are physicians for EMR
adoption?

• How are EMRs in current outpatient
offices being used in practice?

• What was the implementation expe-
rience for clinics with existing
EMRs?

A more detailed analysis and 
discussion of the results summarized
here can be ac cessed at http://web
.his.uvic.ca/Research/HTG/library/
JournalPublications.php.

Methods
Survey development
The survey was developed after inves-
tigators reviewed current IT policy
directions of the federal and provin-
cial governments, paying special
attention to the BC scene. Other simi-
lar survey reports were reviewed,
including the 2003 BCMA IT survey.
Reference articles that presented con-
ceptual frameworks for understand-
ing barriers and incentives for infor-
mation technology adoption17,18 were
used to compile a list for the relevant
section of the survey. A systematic lit-
erature review was undertaken with
other participants in a health infor-
matics training program19 to identify
EMR implementation success factors
in primary health care. Factors assoc -
iated with success in EMR imple -
mentations were identified. A meta

frame work that organized these fac-
tors temporally and according to com-
plex social and technical interactions
during an EMR implementation was
formulated and used to develop the
questions in the implementation best
practices section of the survey.20 Local
and national experts in medical infor-
matics, organizational management,
and health policy analysis helped
finalize the content of the survey.

One of the objectives of the survey
was to determine the current level of
physician outpatient EMR use. Be -
cause there is no accepted standard for
what constitutes a fully functional
EMR system, a minimum but practi-
cal set of qualifying EMR functions
was developed from a review of the
common features in currently avail-
able software products, definitions in
the literature, criteria from PITO’s
early adopter program, and consulta-
tion with experts in the field. A fully
functional EMR system was defined
as a hardware and software system
capable of providing a medical prac-
tice with the following:
• Appointment scheduling.
• Electronic billing.
• A system to receive, view, and

record patient data electronically.
• A system to convert and integrate

paper documents.
• A system that allows for communi-

cation between physicians and of -
fice staff.

• At least one built-in clinical/practice
tool.

Survey administration
All 8884 members of the College of
Physicians and Surgeons of BC as of
September 2007 were invited by fax
or e-mail to voluntarily and anony-
mously complete the survey, either on
paper or by logging on to a web sur-
vey page. The survey was available
from 2 October 2007 to 14 December
2007. Respondents were first asked to
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indicate whether a full EMR system
using the criteria developed for the
survey was available at their main
practice setting, then directed to either
an EMR “user” or “nonuser” survey.
Both surveys contained common
questions on demographics, IT use,
adoption barriers/incentives, privacy,
and readiness for participation in
PITO. The user survey asked addi-
tional questions on the EMR system
used and implementation processes.

Statistical analysis
Data collected from online and paper
forms were compiled in SPSS v16.0
for further analysis. Chi-square tests
were used to compare EMR users’
characteristics with those of nonusers,
determine the significance of differ-
ences between user profiles and EMR
functions, and compare survey demo-
graphic data with external references
that included the current membership
database from the BC results of the
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2007 National Physician Survey14

and physician geographic distribution 
statistics from the BC Ministry of
Health.21 Logistic regression analysis
was used for testing any significant
relationships between each IT tool
(dependent variable) and respondent
characteristics (independent variables).
The Mann-Whitney U test was used
for comparing ranking of barriers and
incentives among different user
groups if there were two subgroups;
otherwise, the Kruskal-Wallis test was
used.

Results
From invitations sent to 8884 BC
physicians, a total of 928 surveys were
completed, yielding a response rate of
10.45%; 418 respondents completed
the EMR user survey and 510 com-
pleted the nonuser survey. EMR users
were further grouped  according to
five user types including “occasional
users” and “super users” ( ).
There were no significant differences
in the characteristics of the total
respondent pool (user vs nonuser)
when compared with corresponding
external reference demographic data.
However, significantly more user
respondents had been in practice 11 to
20 years in mainly outpatient settings.

Although general IT use at the
main practice setting was common
( ), only 33.3% of survey res -
pondents indicated that they accessed
information from an EMR during a
patient visit. EMR users were more
likely than nonusers to rely on gener-
al IT tools (73% vs 62%), and respons-
es suggested that 35% of eligible BC
doctors (approximately 2500) could
be expected to register with PITO for
EMR implementation funding and
support in 2008.

The top three barriers to EMR
adoption identified by respondents
were cost, time and effort to change,
and the lack of a suitable EMR solu-

Figure 1

Table 1

Table 1. EMR user types.

User type Description
Percentage of respondents

(N = 366)

Nonuser Did not use EMR 3%

Occasional user < 50% clinical work done with EMR 12%

Nonexpert user
> 50% clinical work done with EMR but not
using it to full capacity

24%

Expert user
> 50% clinical work done with EMR and
using it to enhance patient care and pro-
fessional satisfaction 

25%

Super user
Doing all clinical work like the expert user
and considered a resource for other users

36%

Internet 93%
82%

86%
74%

81%
72%

81%
69%

62%
55%

50%
53%

32%
21%

29%
14%

Desktop
applications

E-mail exchange
with colleagues

Online medical
reference

Online CME

PDA

E-mail exchange
with patients

Practice
web site

EMR user (n=388)
nonuser (n=510)

0% 25% 50% 75% 100%

Figure 1. Level of general IT use.
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tion. The top three incentives identified
were improved patient information
access, improved quality of patient
care, and increased savings from 
practice efficiency gains. The main
concerns about privacy and security
involved the possibility of patient
information being accessed by unau-
thorized users and unauthorized use
of data by third parties.

Irrespective of current EMR use,
34% of survey respondents did not
agree with and 23% were unsure about
the development and implementation
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Table 2. EMR functions used by 370 survey respondents.

62
45

34

100%

75%

50%

25%

0%
Basic encounter Patient

management I
Patient

management II

Grouped EMR functions

N=370

Figure 2. Overall usage rates (P < 0.001). 
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Patient
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(P < .001)
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N = 355

Expert user
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Figure 3. Usage rates by user type.

of a pan-Canadian interoperable elec-
tronic health record. Major concerns
were privacy and security, the prohib-
itive cost, the technical challenge, and
jurisdictional political issues.

The majority of EMR users (86%)
were found to have used their EMR
system for more than 1 year, with 47%
for more than 3 years. The EMR func-
tions used ( ) included a group
of “basic encounter” functions, such
as accessing patient information and
entering notes, and two levels of
“patient management” functions, such

Table 2

as completing forms (level I) and
searching a database (level II).

When average physician usage
rates for each group of EMR functions
were compared, there was a statisti-
cally significant decline in overall use
from basic encounter (62%) to patient
management level I (45%) to patient
management level II (34%) ( ).
This pattern was also observed within
each group of EMR functions when
usage rates were compared for differ-
ent types of EMR users ( ), the
role of paper charts in the practice

Figure 3

Figure 2

EMR function Physician Staff

Workflow

Intraoffice messaging 63% 62%

Scheduling 37% 84%

Billing 45% 74%

Document processing 20% 62%

Download lab results 40% 55%

Electronic fax 22% 39%

Download reports 22% 32%

Maintain call schedule 22% 37%

Basic encounter

Access patient info 74%

Enter encounter notes 58%

Prescription writing/printing 53%

Generate a referral or consult letter 63%

Patient management, level I

Patient reminders (e.g., Pap) 43% 27%

Generate and maintain patient summary 25% 51%

Completion of forms (prenatal, WorkSafeBC,
Special Authority)

24% 45%

Patient management, level II

Database query searches 41% 34%

Use of integrated clinical decision support tools
(drug interaction alerts, practice guidelines)

39% 11%

Create and maintain chronic disease 
management flowsheets

38% 17%

CDM patient registries 35% 16%

Research 24% 7%
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a patient encounter, a fact consistent
with findings from international and
Canadian surveys done in the last 4
years.13,14,16,22,23 This minority of early
adopter EMR users is distributed
across all regions of the province. The
typical early adopter in BC is a physi-
cian leader and super user who was
able, either independently or in col-
laboration with several like-minded
colleagues in a group setting, to devel-
op a clear vision for an EMR-enabled
practice and to find a reliable vendor
who provided suitable software,
implementation assistance, and disas-
ter recovery support. The implemen-
tation period was by necessity short,
taking less than 3 months because time
was likely at a premium for physicians
who were also engaged in busy clini-
cal practice.

Closer analysis of EMR functions
used by early adopters in patient care
showed that the level of use was low.
Therefore, although the majority of
users described a successful EMR
implementation, optimal use of EMR
functions that would be expected to
produce evidence-based benefits and
practice quality improvement24 were
not seen in this study. There was no
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correlation of increasing optimal
EMR use with the length of time since
implementation. However, important
factors that advanced the level of
EMR functionality were user type, the
extent to which paper charts were no
longer retrieved, and overall satisfac-
tion with EMRs.

Implementation requirements
EMR implementation requires not
only a large up-front financial invest-
ment, but also the introduction of new
technology and management of the
associated workflow changes for
physicians and office staff. Consistent
with the findings in this study, sig -
nificant barriers to widespread adop -
tion have been identified in the liter -
ature.25-27 These barriers include the
lack of external funding for high 
start-up and maintenance costs, EMR
vendor volatility, initial practice 
disruption, lack of short-term return 
on investment with benefits instead
accruing to insurers or payers, con-
cerns regarding privacy and security,
and the medical community’s collec-
tive culture that often views EMRs as
a threat to professional autonomy.
Experience in other countries, such as

( ), and overall user satisfac-
tion ( ). However, there were
no statistically significant differences
in the average usage rates for each
group of EMR functions based on the
time since an EMR system was imple-
mented ( ).

The majority of users (70%) indi-
cated that even though implementing
an EMR had a negative impact on
practice revenue and expenses, it had
an overall positive impact on patient
care quality, practice workflows
(logistics of patient scheduling, office
visits, referrals, follow-up, etc.), and
business processes (billing, staffing,
and administrative procedures). The
most important factors for imple -
mentation success, identified by more
than 70% of respondents, were the
presence of a physician champion, a
clearly developed vision, vendor
assistance, and an established disaster
recovery plan.

Discussion
The results of this study show that in
BC there is widespread use of IT at the
point of care. However, only a minor-
ity of GPs and specialists use an EMR
to record and view information during

Figure 4

Figure 5

Figure 6
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Figure 4. Usage rates by role of paper charts.
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Figure 5. Usage rates by overall satisfaction with EMRs.
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module, chronic disease manage -
ment functions (flow sheet, registry, 
chronic disease management toolkit
integration), guideline-based clinical
decision support, and integration with
other information systems. As BC
physicians begin to participate indi-
vidually or in communities of practice
in the PITO program, additional sup-
port and in centives will be needed to
promote post implementation training
for both physicians and staff that
increase the level of EMR competen-
cy and ad vance user level. High-level
EMR functionality is an important
enabler of incentive-driven practice
change, as seen in the BC primary care
Practice Support Program.29 Long-
term funding to promote and support
advanced use of installed EMR sys-
tems is currently not part of the PITO
program.

Study limitations
A recognized limitation of this study,
consistent with all survey methodolo-
gies, is an upward bias on the results.
Physicians already using EMRs or
very interested in EMRs were more
likely to respond to the survey than
nonusers. Over 50% of survey respon-

dents were, in fact, EMR users, an
unusually high number when respon-
dents were compared with the general
physician population. However, a
recent retrospective analysis of a large
IT survey of physicians failed to detect
significant response bias and suggest-
ed that similar surveys of physicians,
even with a lower than expected
response rate, may still be valid.30

Despite this study’s explicit attempt to
define a fully functional EMR system,
respondents with a system that did not
meet the criteria may have qualified
themselves and proceeded with the
EMR user survey. Both biases would
have played a part in over-inflating
the determination of the overall EMR
usage rate in this study.

The limitations of survey method-
ology also make it difficult to accu-
rately assess complex processes such
as EMR implementation or tease out
nuances of EMR use in practice. Early
adopters who personally invested in
their own EMR systems were poten-
tially more likely to respond positive-
ly to questions relating to success 
factors in EMR implementation and
overestimate their use of EMR func-
tions. As there are no accepted standard
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the UK, Scandinavia (Denmark, Swe-
den, Norway), Australia, and New
Zealand,28 shows that a funding and
support program aimed at the average
physician EMR adopter increases the
likelihood of successful implementa-
tion. In BC, this kind of program is
now available through PITO, which
aims to promote widespread use of
EMRs by:
• Validating the leadership role that

physicians play in any EMR imple-
mentation.

• Providing strong preimplementa-
tion support with emphasis on prac-
tice and workflow assessment, soft-
ware and hardware selection, and
assistance in privacy impact assess-
ment.

• Identifying EMR vendors with com-
prehensive implementation support
services.

An EMR implementation is actu-
ally an ongoing process that doesn’t
stop after the “go-live” date. Adoption
of high-level EMR functions is criti-
cal to ensure that the recognized
patient care quality improvements
cited in the literature are realized.
These functions include a prescription
writer and drug interaction alert 

As BC physicians begin to participate
individually or in communities of

practice in the PITO program,
additional support and in centives 

will be needed to promote post -
implementation training for both

physicians and staff that increase 
the level of EMR competency 

and ad vance user level.
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(P = .866)

Patient
management II

(P = .493)

Grouped EMR functions
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Figure 6. Usage rates by time since EMR system implemented.
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definitions of various EMR func-
tions, survey questions—which by
necessity can only briefly describe a
particular EMR function—may be
interpreted differently by different
respondents, depending on the par -
ticular software product used. More
than 50% of respondents implement-
ed their EMR system 3 or more years
ago and may not have accurately
recalled de tails of their implementa-
tion experience.

As the number of provincial IT
support programs increase and more
physicians decide to incorporate EMRs
in their practices, there will be greater
opportunity to conduct more compre-
hensive studies. Richer data can be
obtained from field studies and imme-
diate postimplementation reviews. A
standardized and accepted set of crite-
ria for a fully functional EMR system
will be critical for facilitating com-
parisons between studies. Prospective
studies designed to monitor the level
of EMR use following adoption will
also help determine whether the cur-
rent evidence-based benefits for
improved quality of care can be fur-
ther substantiated.
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