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A B S T R A C T
Objectives: The primary aim of this project is to evaluate the impact and level of use of Electronic Medical Records (EMRs) by family 
physicians (FPs) specifically with respect to heart failure (HF) management. This study provides pilot work towards successful imple-
mentation of HF clinical caremaps in EMRs to support decision making for FPs. 
Methods: A survey questionnaire was sent to 207 FPs from which 42 (20%) replies were received. The survey included questions on 
demographic information of the FP’s practice, specifics about HF patients and their management, EMR use and whether they have 
improved management in HF patients.  
Results: Among the 42 FPs who responded, 39 (93%) practice in the urban area of Hamilton and each have over 10 confirmed HF pa-
tients at their family practices, supporting the need for proper management of HF at the primary care level. FPs expressed concerns 
about difficulty in treating HF preserved versus systolic HF, in managing HF patients with renal insufficiency and difficulty in the use of 
beta-blockers. There was no consensus on whether EMRs have helped in improving the management of HF patients. 
Conclusions: There is a perceived need for management tools that can be integrated into EMRs to provide decision-making support for 
FPs in managing HF.  Tools such as caremaps may help provide optimal care in managing HF patients as per the Canadian Cardiovascular 
Society guidelines.

INTRODUCTION
 It is estimated that heart failure (HF) affects over 
500,000 Canadians, and 50,000 new patients are diagnosed each 
year, contributing to significant mortality and health-care costs 
[1-4].  Most community-dwelling HF patients in Canada are under 

the care of family physicians (FPs) [5].  Current evidence-based 
treatments for HF management are often not fully implemented 
in clinical practice [6-9]. The Congestive Heart Failure Assess-
ment and Management in Primary Care (CHAMP-C) study was 
conducted to assess the effectiveness of HF clinical caremaps (a 
treatment algorithm based on evidence based guidelines - see 
Figure 1) designed to optimize the use of angiotensin converting 

R É S U M É

Objectifs: L’objectif principal de ce projet consiste à évaluer l’utilisation des dossiers médicaux électroniques (DME) par les médecins 
de famille et ses répercussions sur leur pratique, tout particulièrement dans la prise en charge des cas d’insuffisance cardiaque (IC). 
L’étude est un projet pilote visant la mise en œuvre réussie de cartes de soins cliniques pour l’IC dans les DME afin d’appuyer la prise 
de décisions des médecins de famille.
Méthode: Un sondage a été envoyé à 207 médecins de famille, dont 42 (20 %) ont répondu. Le sondage comprenait des questions sur 
les données démographiques relatives à la pratique du médecin de famille, sur les données particulières relatives aux patients souffrant 
d’IC et leur prise en charge, et sur l’utilisation des DME. Le sondage demandait également si l’utilisation des DME améliorait la prise 
en charge des patients souffrant d’IC.
Résultats: Des 42 médecins de famille qui ont répondu au sondage, 39 (93 %) pratiquent dans la région urbaine de Hamilton et chacun 
a 10 patients atteints d’IC confirmés, ce qui appuie le besoin d’une prise en charge adéquate de l’IC dans les services de santé primaires. 
Les médecins de famille ont exprimé des préoccupations relativement aux difficultés rencontrées pour soigner les personnes atteintes 
d’insuffisance cardiaque, à la prise en charge de l’IC à fonction systolique préservée par opposition à l’IC systolique, à la prise en charge 
des patients qui ont une IC  s’accompagnant d’insuffisance rénale et qui ont de la difficulté à prendre des bêtabloquants. Il n’y avait pas 
de consensus si les DME avaient aidé à améliorer la prise en charge des patients atteints d’IC.
Conclusions: Un besoin est perçu pour des outils de prise en charge qui pourraient être intégrés aux DME afin d’appuyer la prise de 
décisions des médecins de famille dans la gestion des cas d’IC. Des outils tels que des cartes de soins pourraient aider à fournir des 
soins optimaux dans le cadre de la prise en charge des patients atteints d’IC selon les lignes directrices de la Société canadienne de 
cardiologie.
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practice/primary care



P a g e  4 1  |  U O J M  V o l u m e  4  I s s u e  2 |  N o v  2 0 1 4

Re v i e w  &  C l i n i ca l  P ra c t i c e

enzyme inhibitors (ACE-I), angiotensin receptor blockers (ARB) 
and beta-blockers in primary care [10]. This study was a cluster-
randomized control trial where 53 FPs were randomized to in-
tervention or control group (n = 176 HF patients, mean age: 78, 
standard deviation: 7). This was a six-month intervention where 
FPs implemented clinical caremaps based on Canadian Cardio-
vascular Society (CCS) HF guidelines with the support of a spe-
cialized HF nurse [11].
 One important finding of the study was that clinical 
caremaps are most effectively used if primary care practitioners 
are receiving regular prompts by a HF specialized nurse clini-
cian. Hence, a method is required to improve the prescription 
of HF therapy in a larger number of family practices using ongo-
ing and timely prompts. This led to the consideration of trans-
forming these paper-based caremaps into an electronic format 
and implementing them into an electronic medical record (EMR) 
platform which FPs commonly use. Before implementing these 
caremaps into EMRs, it is critical to obtain objective evidence for 
the use of EMRs by FPs for the management of HF.  
 EMRs provide many advantages over paper based 
health records including auto population of patient data forms, 
decreased need for space for physical paper records, automation 
of many procedures with reduction in errors, e-prescribing and 
clinical documentation capabilities which may lead to enhanced 
patient workflow and increased productivity.
 Most outpatient electronic modules available to FPs 
have been developed for the management of other chronic con-
ditions such as diabetes mellitus and hypertension [12-15]. The 
“Smart” HF Sheet was developed as an EMR based clinical de-
cision-making tool to assist physicians in the outpatient setting, 
and it provides alerts based on class Ia recommendations of the 
American Heart Association [16]. However, there is little data on 
its use and impact on the adoption of HF guidelines in the com-
munity. The current tools available to FPs for HF management 
are quite limited and primarily involve stand-alone paper based/
pdf methods. These include the Canadian Cardiovascular Soci-
ety guidelines [3], and American Heart Association Heart Fail-
ure Pathways/Algorithms [17]. The National Institute for Health 
and Care Excellence (NICE) chronic heart failure pathways [18] 
offer interactive online modules that can help guide physicians 
through various steps of the management process but are stand-
alone and cannot be incorporated as part of an EMR.   
 This project provides necessary pilot work towards suc-
cessful implementation of HF caremaps in EMRs. However, the 
primary aim of this project and the first step to this successful 
implementation was to evaluate the level of use and impact of 
EMRs in the Family Medicine Association of Hamilton (FMAH), 
Ontario. This project assessed the current level of EMR use, po-

tential future use of EMR, and the advantages/disadvantages of 
EMRs particularly with respect to managing HF. In addition, it 
provided information on potential difficulties FPs face on a daily 
basis in managing HF patients.

METHODS
 A survey was sent to 207 FPs within the FMAH. Out of 
these, 42 (20%) FPs replied. The FPs were reached through an 
anonymous e-mail list provided by the FMAH. The survey (see 
Appendix: FP Survey [online at uojm.ca]) was designed specifi-
cally for the purposes of this study and has not been validated 
or pilot tested before. The survey was sent via e-mail as a fillable 
PDF form and could be returned via e-mail, or printed and faxed. 
The survey was sent twice during the months of October and 
November, 2010 to increase response rate. The information re-
ceived was removed of any identifiers during data retrieval. The 
McMaster University Faculty of Health Sciences Research Ethics 
Board approved this project.
 The survey included questions regarding demographic 
characteristics of FP practices including method of payment, 
whether it is a group practice, and estimated number of total 
patients per FP. There were more HF specific questions including 
estimated number of HF patients, use of CCS guidelines, and the 
most common problems FPs face in manage in HF patients. The 
subsequent questions were related to EMR use and whether the 
use of EMRs has improved management of HF patients.  

RESULTS
 Results are summarized in Tables 1 to 3. Table 1 shows 
that the large majority of FPs (n=39, 93%) practice in an urban 
area. 96% (n=40) of FPs have over 1000 enrolled patients and 
79% (n= 33) FPs manage over 10 confirmed HF patients in their 
practice. Table 2 shows that the majority of FPs expressed some 
difficulty in treating HF preserved versus systolic (n=27, 64%); 
difficulty in use of beta-blockers (n=22, 52%), and difficulty in 
treating HF with renal insufficiency (n=26, 52%). 64% (n=27) of 
the FPs were aware of the CCS guidelines but 74% (n=31) did not 
utilize these guidelines in their daily practice.  In terms of EMR 
use (see Table 3), the large majority of FPs (n=30, 71%) in our 
study were using EMRs in their clinical practice. Out of the FPs 
surveyed who did not currently use an EMR, four were planning 
to adopt EMRs within the next year. 57% (n= 17) of the FPs had 
been using EMRs for 5 years or less. The most common barriers 
to adopting EMR were time commitment towards learning to 
use EMRs (n=6, 50%), followed by technical barriers (n=3, 25%) 
and lack of interest (n=3, 25%). There was no consensus in our 
study on whether EMRs currently have helped in improving the 
management of HF patients, with only 43% (n= 13) of responses 
stating that they have helped.
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Table 1: Demographic Characteristics for Family Physician (N=42)

n %

Large Urban Area >300,000 population 39 93

No fee for service 35 83

Capitated Billing Method 20 48

Family Health Group 11 26

Other 4 9

Group Practice 2 FP or more 30 71

1000 - 1500 patients/practice 17 41

>1500 patients/practice 23 55

10-40 HF patients/practice 26 62

>40 HF patients/practice 7 17

>5 HF patients in long-term care facility 8 19
HF: Heart Failure; FP: Family Physician

Table 2: Heart Failure Management (N=42)

n %

Difficulty in treating HF preserved vs. systolic 
HF 27 64

Difficulty in treating HF with renal 
insufficiency 26 62

Difficulty in use of beta-blockers 22 52

Difficulty in uptitration of beta-blockers 16 38

Difficulty in titrating/adjusting diuretics 20 48

Aware of the CCS guidelines 27 64

Have not read the latest 2009 or 2010 CCS 
updates 28 67

Do not use the CCS guidelines in their daily 
family practice 31 74

Do not use MOHLTC HF management incen-
tive? 34 81

MOHLTC HF management incentive has af-
fected management of HF patients? 8 19

HF: Heart Failure; CCS: Canadian Cardiovascular Society; MOHLTC: Ministry of 
Health and Long-Term Care

Table 3: Electronic Medical Records (N = 42)

n %

Clinical practice uses EMR 30 71

EMR used - Practice Solutions 18 60

EMR used - OSCAR 5 17

EMR used - P & P 3 10

Used EMR < 5 years 17 57*

Used EMR 5-10 years 8 27*

Used EMR > 10 years 5 17*

Use of EMR has improved management of HF 
patients 13 43

EMR: Electronic Medical Records; OSCAR: Open Source Clinical Application and 
Resource; P & P: P & P Data Systems
*The combined percentage is greater than 100% due to round

DISCUSSION
 Our results show that many HF patients are managed 
at the primary care level by the FP. This is in accordance with 
the previous data presented by Boom et al [8]. This study was 
conducted in Ontario, Canada and includes 7,634 newly hospital-
ized HF patients of which 64% were managed by generalist alone, 
20% by cardiologist alone, and 16% received consultative care. 
Ahmed et al. performed a study in Alabama, USA which showed 
that of 1075 patients, 55% received care from generalist alone, 
13% from cardiologist alone and 32% received consultative care 
[7]. 
 Our results demonstrate that there is a need for tools to 
help manage complex HF patients at the primary care level. More 
than half the family physicians surveyed expressed difficulty in 
treating HF preserved versus systolic HF, difficulty in treating HF 
with renal insufficiency, and difficulty in the use of beta-block-
ers. Although EMR is not used by all FPs, it is already adopted by 
the majority (n=30, 71%), and this number is expected to rise in 
the coming years. The effectiveness of EMR, particularly in the 
management of HF patients, may be improved by incorporating 
clinical decision support tools that provide regular and timely 
prompts such as electronic caremaps (see Figure 1). 
 Previous web-based/electronic medical record (EMR) 
initiatives, including modules for the management of diabetes 
mellitus and hypertension, show that clinical decision support 
that is incorporated as part of a multicomponent quality im-
provement initiative can lead to improvements in clinical out-
comes [12-15]. To our knowledge, there have been three previ-
ous studies concerning HF management through EMR support. 
Leslie et al. in two studies discuss the benefits, development, and 
evaluation of clinical decision support software to support physi-
cians in treating patients with HF [19-20]. These studies highlight 
the complexity of HF guidelines and the idea that knowledge and 
expert advice, in addition to guidelines, are required to optimally 
treat patients. They also mention the need for improving com-
puter skills and integrating clinical decision support software into 
referral pathways and requests for investigation. They found that 
general practitioners had lower computer literacy scores than ju-
nior doctors and students (both p<0.01). In addition, it was felt 
by most (70%) that the clinical decision support software was 
more useful than written guidelines. A study performed by Toth-
Pal et al. used a guideline-based computerized decision support 
system to assess FP confidence about diagnosis and treatment of 
patients with HF [21]. It was found that the FPs’ confidence in the 
diagnosis with the use of the computerized system changed in 
25% of the cases, with equal numbers of increases and decreases 
in confidence. The FPs also considered further investigations in 
31% of the cases and medication changes in 19%.  Thus, based 
on previous studies, electronic caremaps incorporated into EMR 
may be successful in improving care and outcomes for HF pa-
tients. 
 According to a systematic review by Go et al., HF pa-
tients in the United States who are followed by cardiologists as 
opposed to FP are more likely to receive evidence based care and 
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likely to have better outcomes [6].  It is also shown by Boom et 
al. and Ahmed et al. that cardiologist involvement in consulta-
tion with FPs in managing HF patients leads to better HF care 
outcomes [7-8]. Patients are more likely to undergo diagnostic 
procedures, such as echocardiography, have higher rates of utiliz-
ing evidence-based pharmacologic therapy, such as beta-blockers 
or ACE-I, and have lower odds of 90-day readmission. In addition, 
Tsuyuki et al. previously demonstrated that passive approaches 
to the dissemination of CCS guidelines for HF have had little im-
pact on the use of ACE-I in HF patients, and further efforts to de-
liver guidelines are needed [9]. This is where HF caremaps inte-
grated into EMRs to provide support specific to a patient, based 
on pre-defined evidence-based algorithms, may help FPs to make 
better decisions or to serve as reminders to update required pa-
tient medications. 
 In terms of EMR use, the large majority of FPs (n=30, 
71%) in our study were using EMRs in their clinical practice. A 
comparison between the results of the 2007 and the 2010 Na-
tional Physician Survey (NPS) shows that exclusive use of EMRs by 
physicians across Canada has increased from 10% to 16% and the 
combined use of EMRs and paper charts by physicians increased 
from 26% to 34% over 3 years [22].  In addition, the number of 
FPs using EMRs to manage chronic conditions in the 2010 NPS 
survey was reported to be 27% [23]. According to Schoen et al., 
the use of EMRs by FPs in Canada increased from 37% in 2009 to 

56% in 2012 [24].
 There was no consensus in our study on whether EMRs 
currently have helped in improving the management of HF pa-
tients with only 43% (n=13) of responses stating that they have 
helped. The impact of EMR on HF management may be lower 
than expected due to lack of implemented electronic modules 
available. In addition, it is a chronic disease and does not have 
implementation into EMRs of many associated financial incen-
tives such as Ministry of Health and Long Term Care Heart Failure 
Management Initiative that still remain paper based. This is a crit-
ical aspect that shows great potential for improvement through 
functionalities, such as clinical decision support in HF manage-
ment for FPs through their respective EMRs. 
 A limitation of our study is the small sample size, which 
restricts the generalizability of the results. The low response rate 
may lend itself to bias by offering more skewed results as a con-
sequence of any outliers in data. Non-response bias may also be 
a factor as the surveys may more likely be completed by FPs with 
existing EMRs, hoping for further improvement. In addition, the 
survey performed was exploratory and not previously formally 
validated. All the FPs involved in this study were located within 
the Greater Hamilton Area, which is primarily an urban location. 
The survey response rate was low at approximately 20%, whereas 
the generally accepted response rate for surveys is around 30%.

CONCLUSION
 In conclusion, we found that a relatively large number 
of FPs currently employs EMRs, and this number is expected to 
rise in the coming years. Many HF patients are managed at the 
primary care level by the FP. Many of the FPs surveyed expressed 
some difficulty in managing certain HF patients and medications. 
As such, there is a definite need for management tools that can 
be integrated into EMRs to provide decision-making support for 
FPs in managing HF. 
 This project provides necessary pilot work towards suc-
cessful implementation of HF caremaps in EMRs. Many of the 
multimodal approaches for managing HF can be complex to im-
plement, and tools such as caremaps can help provide optimal 
care as per the Canadian Cardiovascular Society (CCS) guidelines 
[2]. The great need for optimally managing HF at primary care 
level also calls for further investigations with larger sample sizes. 
There is still large potential for improving EMRs for the manage-
ment of HF patients. Future directions involve performing a sur-
vey to gauge interest in electronic caremaps. Alternatively, we 
may look to implement electronic caremaps in some of the most 
used EMRs such as Practice Solutions® or OSCAR®, and perform 
post-implementation surveys. 

APPENDIX
FP Survey can be accessed online at uojm.ca.

REFERENCES 
1. Ross H, Howlett J, Arnold JM, et al. Treating the right patient at the right 

time: access to heart failure care. Can J Cardiol 2006;22:749-54.
2. Howlett JG, McKelvie RS, Costigan J, et al. The 2010 Canadian Cardiovas-Figure 1: HF Caremap 



P a g e  4 4  |  U O J M  V o l u m e  4  I s s u e  2 |  N o v  2 0 1 4

Re v i e w  &  C l i n i ca l  P ra c t i c e

cular Society guidelines for the diagnosis and management of heart fail-
ure update: Heart failure in ethnic minority populations, heart failure and 
pregnancy, disease management, and quality improvement/assurance pro-
grams. Can J Cardiol 2010;26:185-202.

3. Arnold JM, Liu P, Demers C, et al. Canadian Cardiovascular Society consen-
sus conference recommendations on heart failure 2006: diagnosis and man-
agement. Can J Cardiol 2006;22:23-45.

4. Public Health Agency of Canada. Tracking Heart Disesase and Stroke in Can-
ada. 2009; 79-83

5. Chambers, L. W., Kaczorowski, J., Dolovich, L., Karwalajtys, T., Hall, H. L., Mc-
Donough, B. et al. (2005). A community-based program for cardiovascular 
health awareness. Can.J.Public Health, 96, 294-298.

6. Go AS, Rao RK, Dauterman KW, Massie BM. A systematic review of the 
effects of physician specialty on the treatment of coronary disease and 
heart failure in the united states. The American Journal of Medicine. 
2000;108(3):216-226.

7. Ahmed A, Allman RM, Kiefe CI, et al. Association of consultation between 
generalists and cardiologists with quality and outcomes of heart failure 
care. Am Heart J 2003;145:1086-93.

8. Boom NK, Lee DS, Tu JV. Comparison of processes of care and clinical out-
comes for patients newly hospitalized for heart failure attended by different 
physician specialists. Am Heart J 2012;163:252-9.

9. Tsuyuki RT, Ackman ML, Montague TJ. Effects of the 1994 Canadian Cardio-
vascular Society clinical practice guidelines for congestive heart failure. Can 
J Cardiol 2002;18:147-52.

10. Demers C, Kaczorowski J, McKelvie R, et al. Congestive heart failure assess-
ment and management in primary care (CHAMP-C). Canadian Journal of 
Cardiology, 2007; 23(SC):298c (abstract)

11. Howlett, J. G., McKelvie, R. S., Costigan, J., Ducharme, A., Estrella-Holder, 
E., Ezekowitz, J. A. et al. (2010). The 2010 Canadian Cardiovascular Soci-
ety guidelines for the diagnosis and management of heart failure update: 
Heart failure in ethnic minority populations, heart failure and pregnancy, 
disease management, and quality improvement/assurance programs. 
Can.J.Cardiol., 26, 185-202.

12. Holbrook A, Thabane L, Keshavjee K, et al. Individualized electronic decision 
support and reminders to improve diabetes care in the com¬munity: COM-
PETE II randomized trial. CMAJ 2009;181(1-2):37-44.

13. Shelley D, Tseng TY, Matthews AG, et al. Technology-driven intervention to 
improve hypertension outcomes in community health centers. Am J Manag 
Care 2011;17:SP103-SP110.

14. Mishra NK, Son RY, Arnzen JJ. Towards Automatic Diabetes Case Detection 
and ABCS Protocol Compliance Assessment. Clin Med Res 2012.

15. Ali MK, Shah S, Tandon N. Review of electronic decision-support tools for 
diabetes care: a viable option for low- and middle-income countries? J Dia-
betes Sci Technol 2011;5:553-70.

16. Battaglia L, Aronson MD, Neeman N, Chang JD. A “smart” heart failure 
sheet: Using electronic medical records to guide clinical decision making. 
Am J Med. 2011 Feb;124(2):118-20.

17. Yancy CW, Jessup M, Bozkurt B, et al. 2013 ACCF/AHA Guideline for the 
Management of Heart Failure: Executive Summary: A Report of the Ameri-
can College of Cardiology Foundation/American Heart Association Task 
Force on Practice Guidelines. J Am Coll Cardiol. 2013;62(16):1495-1539. 
doi:10.1016/j.jacc.2013.05.020

18. National Collaborating Centre for Acute and Chronic Conditions. Chronic 
heart failure: management of chronic heart failure in adults in primary and 
secondary care (NICE clinical guideline 108). Available at: http://www.nice.
org.uk/nicemedia/live/13099/50517/50517.pdf. Accessed August 14, 2014.

19. Leslie SJ, Denvir MA. Clinical decision support software for chronic heart 
failure. Crit Pathw Cardiol. 2007 Sep;6(3):121-6.

20. Leslie SJ, Hartswood M, Meurig C, McKee SP, Slack R, Procter R, et al. Clinical 
decision support software for management of chronic heart failure: Devel-
opment and evaluation. Comput Biol Med. 2006 May;36(5):495-506.

21. Toth-Pal E, Wardh I, Strender LE, Nilsson G. A guideline-based computerised 
decision support system (CDSS) to influence general practitioners manage-
ment of chronic heart failure. Inform Prim Care. 2008;16(1):29-39.

22. Biro SC, Barber DT, Kotecha JA. Trends in the use of electronic medical re-
cords. Can Fam Physician 2012;58:e21. 

23. 2010 National Physician Survey. The College of Family Physicians of Canada, 
Canadian Medical Association, The Royal College of Physicians and Sur-
geons of Canada.

24. Schoen C, Osborn R, Squires D, Doty M, Rasmussen P, Pierson R, et al. A 
survey of primary care doctors in ten countries shows progress in use of 
health information technology, less in other areas. Health Aff (Millwood). 
2012 Dec;31(12):2805-16.


