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This report covers a broad collection of recent 
literature and evidence around the electronic 
health record (EHR).  
 
Evidence summarized from systematic 
reviews is highlighted in blue boxes, like this 
one. Systematic review evidence is generally 
favoured over other study designs, because it 
incorporates evidence from multiple primary 
studies, instead of reporting evidence from just 
one study. 
 
All papers summarized in this document are 
available by request to skhangura@ohri.ca.  
 
Many sections conclude with a “Bottom line” 
subsection that provides a statement 
summarizing the studies highlighted in this 
document; these statements are not meant to 
address all of the evidence in existence on the 
subject, rather, that which is featured in this 
document.  
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Background 
 
• In 1991, the Institute of Medicine released a 

landmark report recommending that electronic 
health records (EHRs) be implemented in health 
systems within 10 years1; 

• Almost 20 years later, only a small proportion of 
health providers have implemented EHRs.2 3 

• A meta-analysis of diffusion rates of EHRs in the 
U.S. shows that uptake has slowed in recent 
years. The study concludes: “EHRs are the future, 
and resistance is futile; however, current 
exigencies and uncertainties are slowing, not 
accelerating adoption.”4 

• The very definition of what comprises an EHR 
remains in flux e.g. Web-based patient self-entry 
systems to fully integrated and interoperable 
systems linking multiple providers.5 6 

• Empirical evidence on the benefits of EHRs is 
scarce;7 8 

• Much of the published evidence on EHRs is 
conflicting; a broad variety of research disciplines 
representing widely varying approaches and 
perspectives contribute to this body of literature 
and this has been indicated as partly to blame for 
these discrepancies.9 

 
Benefits and Barriers to Uptake of EHRs 
 
Benefits  
• Multiple benefits to implementing EHRs have 

been posited, though few have been proven: 
 

Systematic Review Evidence 
• A 2008 large, NHS systemic overview of the 

literature on EHRs finds that: “empirically 
demonstrated benefits relating to 
introduction of EHRs are currently limited to 
improved legibility, time savings for some 
professionals (nurses), and the facilitation 
of higher order functions such as audit, 
secondary analysis of routine data and 
performance management.”7  
(emphasis added) 



• Other proposed benefits of EHRs 4 10 11 12 
o Efficiency of health services delivery; 
o Time savings for all health professionals and 

patients generally; 
o Cost savings; 
o Fewer clinical and medical errors associated 

with inadequate or incomplete information; 
o Improved patient safety; 
o Improved quality of care; 
o Improvements in public health. 

 
Barriers to Uptake 13 14 15 16 17 18 19 20 21 22 23 
• Physician and nurse reticence due to: 

o Demonstrated high cost of implementation; 
o Fear of crippling interruption to practice 

workflows; 
o Time required for training staff; 
o Concerns about interoperability; 
o Anticipation of a limited ROI; 
o Fear of losing professional autonomy; 
o Contradictory discourse in the literature; 
o Concern about rigid inflexibility of 

documenting with EHRs; 
o Comfort-level, skill and experience with 

paper-based records. 
• Variable nomenclature and syntax between EHR 

systems reduces the potential for interoperability 
between care providers; 

• Wide recognition that smaller health practices 
will encounter greater difficulty in implementing 
EHRs. 

 
Bottom Line 
There is yet little empirical evidence 
demonstrating benefits of EHRs; many 
proposed, and likely, benefits are often touted as 
certainties. Barriers to EHRs stem primarily 
from the uncertainty of would-be end users. 

 
Will EHRs improve the quality of care? 
 

Systematic Review Evidence 
• A 2009 systematic review of 7 countries’ 

experience implementing health information 
systems (including EHRs) concludes that there 
was neither benefit nor harm between systems 
implementation and quality of care.24 

 
• A 2008 systematic review on the benefits and 

costs of Electronic Patient Records (EPRs) 
concludes that “…concerning the influence of 
EPRs on quality of care, the studies do not 
provide a clear answer to the question of 
benefits…”25 

• A 2004 systematic review of 26 studies 
evaluated several outcomes related to the 
quality of patient-physician encounters and 
generally found an increase in provision of 
preventive care, prescriptions that follow 
clinical recommendations and adherence to 
guidelines. 26 

 
• A 2006 systematic review of health 

information technologies (including EHRs) 
and their effect on quality, efficiency and costs 
finds: “Three major benefits on quality were 
demonstrated: increased adherence to 
guideline-based care, enhanced surveillance 
and monitoring, and decreased medication 
errors. The primary domain of improvement 
was preventive health...” 27 

 
• A yet-unpublished overview of systematic 

reviews of reminders for physicians (a 
common feature of EHRs) finds a modest 
association between reminders and improved 
quality of care.28 

 
• A 2007 before-after study examining data from 

four community-based practices found a modest 
improvement in physician adherence to 
guidelines after implementation of EHR.29 

• A 2007 study of data from six Community Health 
Centres over the course of a year found that while 
EHR-related costs had not been recovered, 
quality of care indices saw significant 
improvements.30 

 
Bottom Line 
Earlier systematic reviews and some primary 
studies indicate that EHRs have a positive effect 
on quality of care; however, later systematic 
reviews seem to show a neutral effect; evidence 
is yet conflicting regarding EHRs and quality of 
care. 

 
Will EHRs improve patient health outcomes? 
 

Systematic Review Evidence 
• A 2004 systematic review analyzed 3 studies 

that addressed patient outcomes; no benefit 
was reported.26 

 
• A 2008 analysis of several large U.S. patient 

datasets found little to no association between the 
use of EHRs and improvement of patient 
outcomes.31 

 



Bottom Line 
There is a paucity of evidence associating EHRs 
with patient outcomes; that which exists shows 
no effect. 

 
Will EHRs improve patient safety and/or reduce 
clinical errors? 
 
• An NIH-funded study of two U.S. Veteran’s 

Affairs hospitals examined whether data was 
consistently entered into the EMR (electronic 
medical record) for abnormal CT scans of 
abdominal aortic aneurisms; it found that 29% of 
abnormal scans went undocumented leading 
authors to conclude that patient safety was not 
improved by the EMR.32 

 
Systematic Review Evidence 
• A 2006 systematic review of health 

information technologies (including EHRs) 
and their effect on quality, efficiency and costs 
identified “…decreased medication errors.” As 
a major benefit.27 

 
• A 2006 systematic review of two studies 

examined the impact of handheld EHRs and 
concluded that, while more documentation 
took place, there was more incorrect 
documentation combined with an increase in 
time taken for documentation.33  

 
• A 2009 systematic review of 7 countries’ 

experience implementing health information 
systems (including EHRs) concludes that there 
was neither benefit nor harm between systems 
implementation and patient safety.24 

 
• Researchers examined clinicians’ failure to 

inform patients of abnormal lab results in both 
community- and academic center-based settings; 
practices with and without EHRs showed no 
significant difference in the rates of failure to 
inform patients of abnormal lab results, leading 
authors to conclude that the EHR did not 
positively impact clinical errors of this kind.34 

 
Bottom Line 
There is yet insufficient evidence to draw 
concrete conclusions about the impact of EHRs 
on patient safety and reduction of clinical errors. 

Will EHRs be cost effective? 
 
• An oft-cited 2005 RAND cost-benefit estimate 

proposes estimates of cost-savings to health 
systems associated with EHRs; while these are 
impressive e.g. $81 billion USD saved/year35, 
they are based on yet-unproven projections.36 

 
Systematic Review Evidence 
• A 2008 systematic review on the benefits and 

costs of Electronic Patient Records (EPRs) 
concludes that “… there is considerable 
evidence for a reduction of costs by the use of 
an EPR, but little sign of an improvement in 
treatment quality.”25 

 
• The 2008 update of a systematic review of 

health information technologies found that 
overall data indicate modest cost benefits; 
however these tend to be long-term and highly 
variable across different practice settings.37 

 
• A 2008 report from the US Congressional Budget 

Office summarizing evidence supporting the 
adoption of health information technologies 
(including EHRs) describes the evidence on cost-
benefit as based on projections and ultimately as 
“limited and conflicting” 38. 

• A 2010 assessment of the cost and quality of care 
resulting from hospital computerization (n=4000) 
concludes that “As currently implemented, 
hospital computing might modestly improve 
process measures of quality but does not reduce 
administrative or overall costs.”39 

• A 2007 literature review of informatics systems 
designed to improve care for chronic disease 
found that both cost effectiveness and guideline 
adherence were significantly improved.40 

• A 2006 literature review and commentary points 
out that while EHRs have been copiously touted 
as cost-savers, many reports in the literature 
indicate otherwise.16  

• A 2003 cost-benefit analysis of EHRs in 
ambulatory primary care settings concludes that 
EHRs can result in positive return on investment, 
but that this is dependent on multiple factors.41  

 
Bottom Line 
Many articles cite modest cost-benefits 
associated with EHRs, however, these are often 
based on results from small trials or projections 
based on modeling; empirical evidence 
supporting the cost effectiveness of EHRs 
remains limited and conflicting. 



Will EHRs save time and/or improve the 
efficiency of health services delivery? 
 

Systematic Review Evidence 
• A 2008 systematic review analyzed 6 studies 

that addressed EHRs with respect to 
consultation times – 3 studies found an 
increase in consultation time, 1 found a 
decrease in consultation time and another 
found no difference.26 

 
• A 2006 systematic review of quality measures 

around the use of EHRs indicates that 
decreased use of health services has been 
demonstrated, but authors note that this 
outcome is limited to larger health service 
providers and unlikely to translate to smaller 
practice settings 27. 

 
• A 2009 systematic review of whether critical 

care information systems save time on 
charting found conflicting results such that a 
conclusion about benefits or lack thereof could 
not be stated.42 

 
• A 2009 systematic review examined the 

impacts of Regional Health Information 
Systems (RHISs) and found that, while studies 
were of variable scope and quality, RHISs 
“improved the clinical data access, timely 
information, and clinical data exchange and 
improvement in communication and 
coordination within a region between 
professionals.”43 

 
• A 2008 report from the US Congressional Budget 

Office summarizing evidence supporting the 
adoption of health information technologies 
(including EHRs) describes the evidence around 
efficiency as conflicting.38  

• A 2009 Kaiser Permanente Hawaii retrospective 
before-after analysis shows that office visits were 
significantly reduced after the introduction of 
EHR.44 

 
Bottom Line 
While there is some evidence supporting an 
association between EHRs and efficiency, there 
is also evidence which does not support this 
conclusion; additional evidence will be required 
to draw firm conclusions. 

Will EHRs improve physician and/or patient 
satisfaction? 
 

Systematic Review Evidence 
• A 2009 systematic review of 7 U.S.-based 

studies examined patient satisfaction with 
EHRs and found that: 1/7 studies reported a 
positive effect on patient satisfaction, 5/7 
studies reported a neutral effect and 1/7 
reported a negative effect; authors conclude 
further research is needed.45 

 
• A 2004 systematic review found that results 

were mixed with both patients and physicians 
expressing enthusiasm for EHRs while also 
expressing significant concerns about the 
impact of their use on a variety of outcomes 
e.g. patient confidentiality.26 

 
Bottom Line 
Evidence on patient and physician satisfaction is 
yet scarce. 

 
Challenges and Proposed Solutions to EHR 
Implementation 
 
Challenges 
• A 2007 analysis of trends in EHR research states 

“…we can safely say that in their current form 
EPR and EHR-systems have proven to be rarely 
sustainable for various reasons. Inhibitors and 
enablers of sustainability include clinical, 
technical, sociotechnical, as well as political & 
business factors.”46 

• In a 2008 commentary a physician notes that 
“…adopting EHR… is not an easy task: our 
colleagues resist their use; they are costly; the 
case for a return on investment for an ambulatory 
practice has not been well established; incentives 
to use are misaligned; implementations may be 
difficult; and often such systems disrupt or inhibit 
workflow.”47 

 
Key challenges identified by health practitioners 
who have implemented EHRs 
• One small practice that implemented an EHR 

system outlines the following major challenges:  
o cost of implementation was not offset by 

efficiencies of the EHR; 
o technical support needs are considerable and 

difficult to meet; 
o interruption to workflows were considerable; 
o stress on staff and the practice in general was 

significant. 



• Authors conclude that: “…substantial investments 
will be needed to shepherd small offices through 
what is an arduous process. We believe that many 
practices will examine the current environment 
and defer a decision to adopt an electronic health 
record, and given our experience, it would be 
hard to disagree with them.”48 

• Another small practice describes a much 
smoother transition to using EHR. A small, rural 
practice credits their success to: 

o an existing relationship with the software 
vendor; 

o changes in the roles of staff members; 
o physicians exercising patience and practice 

with coding; 
o a staged approach to implementation.23 

 
Proposed Solutions 

Systematic Review Evidence 
• A 2009 systematic review of 7 countries’ 

experience implementing health information 
systems (including EHRs) in primary care 
identified the following factors that impact 
implementation: 

o Quality of the graphical user interface and 
feature functionality; 

o Quality of the implementation project’s 
management; 

o Users’ previous experience with 
information technology systems. 

• Proposed solutions include: 
o Strong leadership i.e. a physician who 

champions the project; 
o Use of strategic project management 

techniques; 
o Establishment of standardized 

nomenclature and processes; 
o Comprehensive training for staff.24 
 
• A 2009 Cochrane review of 10 studies 

examining strategies to improve uptake of 
information technologies among health 
professionals acknowledges that some 
strategies i.e. use of electronic databases and 
digital libraries show modest positive effects; 
authors conclude that more study is needed.49 

 
• A 2008 synthesis of 3 qualitative studies 

identifies essential components of successful 
EHR implementation as: 

o a project champion;  
o realistic expectations of the challenges of 

implementing an EHR;   
o addressing existing staff attitudes toward IT; 
o providing adequate training to staff.50 

• A 2010 review article challenges conventional 
assumptions that physicians are to blame for low 
uptake of EHRs: “Electronic medical records vary 
greatly in capability, quality, and cost. Some are 
well liked and heavily used; others are disliked 
and resisted. Doctors will become enthusiastic 
users if the electronic medical records are helpful 
in the care of their patients.”51 

• A 2007 review article recommends strong 
physician leadership and a staged-approach to 
successful implementation.52 

• System interoperability has been highlighted as a 
necessity to successful implementation of EHR.17 

 
Bottom Line 
There are significant challenges associated with 
implementing EHRs; smaller health care 
practices are disproportionately saddled with 
these challenges; proposed solutions require 
significant investments of time, funds and effort. 

 
EHRs: More Research? 
 
• Most insist that more EHR research is necessary; 

however rigorous study of EHRs presents 
particular methodological challenges that will be 
difficult to overcome and must be addressed to 
produce evidence that is sound and reliable. 26 53  

• Some have argued that traditional research 
methods should give way to a more contextual, 
qualitative evaluation that is carried out while a 
complex intervention like EHR is rolled-out, 
informing the process as it unfolds.54 

• A group of U.S. researchers have proposed a 
series of steps designed to improve development 
and implementation of EHRs, including: 
“…setting EHR implementation in the context of 
healthcare process improvement, building safety 
into the specification and design of EHRs, safety 
testing and reporting, and rapid communication of 
EHR-related safety flaws and incidents.”55 

 
Bottom Line 
• There is conflicting evidence around the 

benefits and drawbacks of EHRs due to a 
multitude of complex factors associated with 
their adoption and implementation. 

 
• Variability in the quality and usability of EHR 

systems has been indicated as a significant 
problem; research may be best focused on 
what it is about successful EHRs that benefit 
patients, their health practitioners and the 
health systems within which they operate.



 
                                                 
1 Institute of Medicine. The computer-based patient record: an essential technology for health care. Dick RS, Steen EB, eds. Washington DC: National Academy Press, 1991. 

2 Erstad TL. Analyzing Computer Based Patient Records: A Review of the Literature. J Healthcare Inf Management 2003; 17(4): 51-57. 

3 Kotecha JA, Birtwhistle RV. Use of electronic medical records: Reminders and decision aids for chronic disease management. Can Fam Phys 2009; 55: 899. 

4 Ford EW, Menachemi N, Peterson LT, Huerta TR. Resistance Is Futile: But It Is Slowing the Pace of EHR Adoption Nonetheless. J Am Med Inform Assoc 2009; 16: 274 –

281. DOI 10.1197/jamia.M3042. 

5 Tang PC, Ash JS, Bates DW, Overhage JM, Sands DZ. Personal Health Records: Definition, Benefits, and Strategies for Overcoming Barriers to Adoption. J Am Med Inform 

Assoc 2006 Mar-Apr;13(2):121– 6. 

6 Hayrinen K, Saranto K, Nykanen P. Definition, structure, content, use and impacts of electronic health records: A review of the research literature. Int J Med Inf 2008; 77: 

291-304. 

7Car, J., A. Black, C. Anandan, K. Cresswell, C. Pagliari, B. McKinstry, R. Procter, A. Majeed, and A. Sheikh. 2008. The Impact of eHealth on the Quality & Safety of 

Healthcare: A Systemic Overview & Synthesis of the Literature. Birmingham: NHS Connecting for Health Evaluation Programme. Accessed February 16, 2010 at 

http://www.haps.bham.ac.uk/publichealth/cfhep/documents/NHS_CFHEP_001_Final_Report. pdf) 

8 Kaelber DC, Jha AK, Johnston D, Middleton B, Bates DW. A Research Agenda for Personal Health Records (PHRs). J Am Med Inform Assoc. 2008; 15:729 –736. DOI 

10.1197/jamia.M2547. 

9 Greenhalgh T, Potts HWW, Wong G, Bark P, Swinglehurst D. Tensions and Paradoxes in Electronic Patient Record Research: A Systematic Literature Review Using the 

Meta-narrative Method. Milbank Q 2009; 87(4): 729–788. 

10 Malloch K. The electronic health record: An essential tool for advancing patient safety. Nurs Outlook 2007; 55(3): 159-161. 

11 Kukafka R, Ancker JS, Chan C, Chelico J, Khan S, Mortoti S, Natarajan K, Presley K, Stephens K. Redesigning electronic health record systems to support public health. J 

Biomed Inf 2007; 40: 398–409. 

12 Platt R. Opportunity Knocks: The Electronic (Public Health) Medical Record. Epidemiology 2009; 20(5): 662-663. 

13 Nissman SA. Electronic Health Records. Ophthalmology 2009; 116(5): 1018. 

14 Sassen EJ. Love, Hate, or Indifference: How Nurses Really Feel About the Electronic Health Record System. Comp Inf Nurs 2009; 27(5): 281–287. 

15 Simon SR, McCarthy ML, Kaushal R, Jenter CA, Volk LA, Poon EG, Yee KC, Orav EJ, Williams DH, Bates DW. Electronic health records: which practices have them, and 

how are clinicians using them? J Eval Clin Pract 2008; 14: 43-47. 

16 Sidorov J. It Ain’t necessarily so: The electronic health Record and the unlikely prospect of reducing health care costs. Health Aff 2006;25(4):1079. 

17 Morris M, Evans D. States should focus on EHR interoperability. Behav Healthc 2008 Jul;28(7):23–5. 

18 Walter Z, Succi-Lopez M. Physician acceptance of information technologies: Role of perceived threat to professional autonomy. Decis Support Syst 2008. 

19 vanWinkle J. Letters to the Editor: Efficacy of Electronic Health Records. Assoc Periop Reg Nurs 2009; 90(4): 501-504. 

20 Quan SF. The Electronic Health Record: The Train is Coming. J Clin Sleep Med 2009; 5(2): 101. 

21 Saleem JJ, Russa AL,Justice CF, Hagga H, Ebright PR, Woodbridge PA, Doebbeling BN. Exploring the persistence of paper with the electronic health record. Int J Med Inf 

2009; 78: 618-628. 

22 Kush RD, Helton E, Rockhold FW, Hardison CD. Electronic Health Records, Medical Research, and the Tower of Babel. N Engl J Med 2008; 358(16): 1738-1740. 

23 O’Neill L, Klepack W. Electronic Medical Records for a Rural Family Practice: A Case Study In Systems Development. J Med Syst (2007) 31:25–33. DOI 10.1007/s10916-

006-9040-1. 

24 Ludwick DA, Doucett J. Adopting electronic medical records in primary care: Lessons learned from health information systems implementation experience in seven 

countries. Int J Med Inf 2009; 78: 22-31. 

25 Uslu AM, Strausberg J. Value of the electronic patient record: An analysis of the literature. J Biomed Inf 2008; 41: 675-682. 

26 Delpierre C, Cuzin L, Fillaux J, Alvarez M, Massip P, Lang T. A systematic review of computer-based patient record systems and quality of care: more randomized clinical 

trials or a broader approach? Int J Qual Health Care 2004; 16(5): 407–416. 

27 Chaudhry B, Wang J, Wu S, Maglione M, Mojica W, Roth E, Morton SC, Shekelle PG. Systematic Review: Impact of Health Information Technology on Quality, 

Efficiency, and Costs of Medical Care. Ann Intern Med. 2006; 144: E-12-E-22. 

28 Cheung A, Mayhew A, Weir M, Grimshaw J. Overview of the Effectiveness of Reminders in Improving Professional Behaviour. Unpublished manuscript obtained by 

personal communication, January 13, 2010. 

29 Welch WP, Bazarko D, Ritten K, Burgess Y, Harmon R, Sandy LG. Electronic Health Records in Four Community Physician Practices: Impact on Quality and Cost of Care. 

J Am Med Inform Assoc 2007; 14: 320 –328. DOI 10.1197/jamia.M2125. 

30 Miller RH, West CE. The Value Of Electronic Health Records In Community Health Centers: Policy Implications. Health Aff 2007; 26(1): 206–214. 

DOI:10.1377/hlthaff.26.1.206. 

31 Keyhani S, Hebert PL, Ross JS, Federman A, Zhu CW, Siu AL. Electronic Health Record Components and the Quality of Care. Med Care 2008; 46: 1267–1272. 

32 Gordon JR, Wahls T, Carlos RC, Pipinos II, Rosenthal GE, Cram P. Failure to recognize newly identified aortic dilations in a health care system with an advanced electronic 

medical record. Ann Intern Med. 2009;151:21-27. 

33 Wu RC, Straus SE. Evidence for handheld electronic medical records in improving care: a systematic review. BMC Med Inf Decis Making 2006; 6(26). doi:10.1186/1472-

6947-6-26. 



                                                                                                                                                                       
34 Casalino LP, Dunham D, Chin MH, Bielang R, Kistner EO, Karrison TG, Ong MK, Sarkar U, McLaughlin MA, Metzer DO.  Frequency of failure to inform patients of 

clinically significant outpatient test results. Arch Intern Med. 2009;169:1123-1129. 

35 Hillestad R, Bigelow J, Bower A, et al. Can electronic medical record systems transform health care? Potential health benefits, savings, and costs. Health Aff 2005; 24(5): 

1103–1117. 

36 Himmelstein DU, Woolhandler S. Hope And Hype: Predicting The Impact Of Electronic Medical Records. Health Aff 2005; 24(5): 1121-1123. 

37 Shekelle PG, Goldzweig CL. Costs and Benefits of Health Information Technology: An Updated Systematic Review. London: Health Foundation for Southern California 

Evidence-Based Practice Center,RAND Corporation, 2009. 

38 Orszag P. Evidence on the Costs and Benefits of Health Information Technology. Congressional Budget Office Report May 2008. Accessed January 2010 at 

www.cbo.gov/ftpdocs/91xx/doc9168/05-20-HealthIT.pdf. 

39 Himmelstein DU, Wright A, Woolhandler S. Hospital Computing and the Costs and Quality of Care: A National Study. Am J Med 2010; 123: 40-46. 

40 Dorr D, Bonner LM, Cohen AN, Shoai RS, Perrin R, Chaney E, Young AS. Informatics Systems to Promote Improved Care for Chronic Illness: A Literature Review. J Am 

Med Inform Assoc 2007; 14: 156 –163. DOI 10.1197/jamia.M2255. 

41 Wang SJ, Middleton B, Prosser LA, Bardon CG, Spurr CD, Carchidi PF, Kittler AF, Goldszer RC, Fairchild DG, Sussman AJ, Kuperman GJ, Bates DW. A Cost-Benefit 

Analysis of Electronic Medical Records in Primary Care. Am J Med 2003; 114: 397-403. doi:10.1016/S0002-9343(03)00057-3 

42 Mador RL, Shaw NT. The impact of a Critical Care Information System (CCIS) on time spent charting and in direct patient care by staff in the ICU: A review of the 

literature. Int J Med Info 2009; 78: 435-445. 

43 Mäenpää T,Suominena T, Asikainenb P, Maassb M, Rostilac I. The outcomes of regional healthcare information systems in health care: A review of the research literature. 

Int J Med Inf 2009; 78: 757-771. 

44 Chen C, Garrido T, Chock D, Okawa G, Liang L. The Kaiser Permanente Electronic Health Record: Transforming And Streamlining Modalities Of Care. Health Aff 2009; 

28(2): 323–333. DOI:10.1377/hlthaff.28.2.323. 

45 Irani JS, Middleton JL, Marfatia R, Omana ET, D’Amico F. The Use of Electronic Health Records in the Exam Room and Patient Satisfaction: A Systematic Review. J Am 

Board Fam Med 2009;22:553–562. 

46 Knaup p, Bott O, Kohl C, Lovis C, Garde S. Electronic Patient Records: Moving from Islands and Bridges towards Electronic Health Records for Continuity of Care. 

Methods Inf Med 2007; 46 Suppl 1: 34-46. 

47 Cusack C. Electronic Health Records and Electronic Prescribing: Promise and Pitfalls. Obstet Gynecol Clin N Am 2008; 35: 63–79. 

48 Baron RJ, Fabens EL, Schiffman M, Wolf E. Electronic Health Records: Just Around the Comer? Or Over the Cliff? Ann Int Med 2005; 143(3): 222-226. 

49 Gagnon MP, Légaré F, Labrecque M, Frémont P, Pluye P, Gagnon J, Car J, Pagliari C, Desmartis M, Turcot L, Gravel K. Interventions for promoting information and 

communication technologies adoption in healthcare professionals. Cochrane Database of Systematic Reviews 2009, Issue 1. Art. No.: CD006093. DOI: 

10.1002/14651858.CD006093.pub2. 

50 Terry AL, Thorpe CF, Giles G, Belle Brown J, Harris SB, Reid GJ, Thind A, Stewart M. Implementing electronic health records: Key factors in primary care. Can Fam 

Physician 2008; 54: 730-6. 

51 Bleich HL, Slack WV. Reflections on electronic medical records: When doctors will use them and when they will not. Int J Med Info 2010; 79: 1-4. 

doi:10.1016/j.ijmedinf.2009.10.002. 

52 Stead W. Rethinking Electronic Health Records to Better Achieve Quality and Safety Goals. Annu Rev Med 2007; 58: 35–47. doi: 10.1146/annurev.med.58.061705.144942. 

53 Lobach DF, Detmer DE. Research Challenges for Electronic Health Records. Am J Prev Med 2007;32(5S):S104–S111. 

54 Crump B. Should we use large scale healthcare interventions without clear evidence that benefits outweigh costs and harms? Yes. BMJ 7 June 2008; 336: 1276-1277. 

55 Walker JM, Carayon P, Leveson N, Paulus RA, Tooker J, Chin H, Bothe Al, Stewart WF. EHR Safety: The Way Forward to Safe and Effective Systems. J Am Med Inform 

Assoc 2008; 15: 272–277. DOI 10.1197/jamia.M2618. 
 
List of References Consulted (not featured in the above summary – available on request) 
• Baron RJ. Quality Improvement with an Electronic Health Record: Achievable, but Not Automatic. Ann Intern Med. 2007;147:549-552. 

• Bennett JW, Glasziou PP. Computerised reminders and feedback in medication management: a systematic review of randomised controlled trials. MJA 2003; 178: 217-222. 

• Civelek AC. Patient safety and privacy in the electronic health information era: Medical and beyond. Clin Biochem 2009; 42: 298-299. 

• Dean BB, Lam J, Natoli JL, Butler Q, Aguilar D, Nordyke RJ. Review: Use of Electronic Medical Records for Health Outcomes Research: A Literature Review. Med Care 

Res Rev 2009; 66; 611. DOI: 10.1177/1077558709332440. 

• Deutscher D, Hart DL, Dickstein R, Horn SD, Gutvirtz M. Implementing an Integrated Electronic Outcomes and Electronic Health Record Process to Create a Foundation for 

Clinical Practice Improvement. Phys Therapy 2008; 88(2): 270-285. 

• Fraser HSF, Allen C, Bailey C, Douglas G, Shin S, Blaya J. Information Systems for Patient Follow-Up and Chronic Management of 

• HIV and Tuberculosis: A Life-Saving Technology in Resource-Poor Areas. J Med Internet Res 2007; 9(4): e29. doi:  10.2196/jmir.9.4.e29. 

• Gagnon MP, Légaré F, Labrecque M, Frémont P, Pluye P, Gagnon J, Car J, Pagliari C, Desmartis M, Turcot L, Gravel K. Interventions for promoting information and 

communication technologies adoption in healthcare professionals. Cochrane Database of Systematic Reviews 2009, Issue 1. Art. No.: CD006093. DOI: 

10.1002/14651858.CD006093.pub2. 

• Greene J. Obama’s $19 Billion Boon to Health Care IT: Mammoth Investment Fasttracks Electronic Health Records. Ann Emerg Med 2009; 53(5): 24A-27A. 



                                                                                                                                                                       
• Grieger DL, Cohen SH, Krusch DA. A Pilot Study to Document the Return on Investment for Implementing an Ambulatory Electronic Health Record at an Academic 

Medical Center. J Am Coll Surg 2007; 205: 89–96. doi:10.1016/j.jamcollsurg.2007.02.074. 

• Halamka JD, Mandl KD, Tang PC. Early Experiences with Personal Health Records. J Am Med Inform Assoc. 2008;15:1–7. DOI:10.1197/jamia.M2562. 

• Hertzum M, Simonsen J. Positive effects of electronic patient records on three clinical activities. Int J Med Inf 2008; 77: 809-817. 

• Jerant AF, Hill DB. Does the Use of Electronic Medical Records Improve Surrogate Patient Outcomes in Outpatient Settings? J Fam Pract 2000; 49(4): 349-357. 

• Jha AK, Bates DW, Jenter C, Orav EJ, Zheng J, Cleary P, Simon SR. Electronic health records: Use, barriers and satisfaction 

• among physicians who care for black and Hispanic patients. J Eval Clin Pract 2009; 15: 158–163. 

• McVeigh FL. Time to get serious about electronic health records. Optometry JAOA 2008; 79(1): 50-54. 

• Mintz M, Narvarte HJ, O’Brien KE, Papp KK, Thomas M, Durning SJ. Use of Electronic Medical Records by Physicians and Students in Academic Internal Medicine 

Settings. Acad Med 2009; 84:1698–1704. 

• Pagliari C, Detmer D, Singleton P. Potential of electronic personal health records. BMJ 18 August 2007; 335: 330-333. 

• Patil M, Puri L, Gonzalez CM. Productivity and Cost Implications of Implementing Electronic Medical Records Into an Ambulatory Surgical Subspecialty Clinic. Urology 

2008; 71: 173–177. doi:10.1016/j.urology.2007.09.024. 

• Pentecost M. Electronic Medical Records: Chapter One, The Promise. J Am Coll Radiol 2006; 3(2):85-7. DOI 10.1016/j.jacr.2005.11.006. 

• Pentecost MJ. Electronic medical records, chapter 2: the obstacles. J Am Coll Radiol 2006; 3(3):167-8. DOI 10.1016/j.jacr.2005.12.009. 

• Poissant L, Pereira J Tamblyn R, Kawasumi Y. The Impact of Electronic Health Records on Time Efficiency of Physicians and Nurses: A Systematic Review. J Am Med 

Inform Assoc 2005; 12: 505–516. DOI 10.1197/jamia.M1700. 

• Ross J. Electronic Medical Records: The Promises and Challenges. J PeriAnesthesia Nurs 2009; 24(5): 327-329. 

• van der Linden H, Kalrab D, Hasman A, Talmon J. Inter-organizational future proof EHR systems: A review of the security and privacy related issues. Int J Med Inf 2009; 

78: 141-160. 

• Wen HC, Ho YS, Jian WS, Li HC, Hsu YHE. Scientific production of electronic health record research, 1991–2005. Comp Methods Prog Biomed 2007; 86: 191-196. 

doi:10.1016/j.cmpb.2007.02.002.  

• Zhou L, Soran CS, Jenter SA, Volk LA, Orav EJ, Bates DW, Simon SR. The Relationship between Electronic Health Record Use and Quality of Care over Time. J Am Med 

Inform Assoc. 2009;16:457– 464. DOI 10.1197/jamia.M3128. 


