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RESEARCH QUESTIONS

1.  Whatis the clinical evidence to support the use of standardized hospital order sets in the
acute care setting?

2. What is the cost-effectiveness of the use of standardized hospital order sets in the acute
care setting?

3.  What are the evidence-based guidelines regarding the use of standardized hospital order
sets in the acute care setting?

KEY MESSAGE

One randomized controlled trial, ten non-randomized studies, and one evidence-based
guideline were identified regarding the use of standardized hospital order sets in the acute care
setting.

METHODS

A limited literature search was conducted on key resources including PubMed, The Cochrane
Library (2012, Issue 10), University of York Centre for Reviews and Dissemination (CRD)
databases, Canadian and major international health technology agencies, as well as a focused
Internet search. No filters were applied to limit the retrieval by study type. Where possible,
retrieval was limited to the human population. The search was also limited to English language
documents published between January 1, 2007 and November 2, 2012. Internet links were
provided, where available.

Disclaimer: The Rapid Response Service is an information service for those involved in planning and providing health care in
Canada. Rapid responses are based on a limited literature search and are not comprehensive, systematic reviews. The intent is to
provide a list of sources of the best evidence on the topic that CADTH could identify using all reasonable efforts within the time
allowed. Rapid responses should be considered along with other types of information and health care considerations. The
information included in this response is not intended to replace professional medical advice, nor should it be construed as a
recommendation for or against the use of a particular health technology. Readers are also cautioned that a lack of good quality
evidence does not necessarily mean a lack of effectiveness particularly in the case of new and emerging health technologies, for
which little information can be found, but which may in future prove to be effective. While CADTH has taken care in the preparation
of the report to ensure that its contents are accurate, complete and up to date, CADTH does not make any guarantee to that effect.
CADTH is not liable for any loss or damages resulting from use of the information in the report.

Copyright: This report contains CADTH copyright material and may contain material in which a third party owns copyright. This
report may be used for the purposes of research or private study only. It may not be copied, posted on a web site,
redistributed by email or stored on an electronic system without the prior written permission of CADTH or applicable copyright
owner.

Links: This report may contain links to other information available on the websites of third parties on the Internet. CADTH does not
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The summary of findings was prepared from the abstracts of the relevant information. Please
note that data contained in abstracts may not always be an accurate reflection of the data
contained within the full article.

RESULTS

Rapid Response reports are organized so that the higher quality evidence is presented first.
Therefore, health technology assessment reports, systematic reviews, and meta-analyses are
presented first. These are followed by randomized controlled trials, non-randomized studies,
economic evaluations, and evidence-based guidelines.

One randomized controlled trial, ten non-randomized studies, and one evidence-based
guideline were identified regarding the use of standardized hospital order sets in the acute care
setting. No relevant health technology assessments, systematic reviews, or meta-analyses were
identified. Additional references of potential interest are provided in the appendix.

OVERALL SUMMARY OF FINDINGS
The identified literature included information about a variety of uses of standardized order sets
in the hospital setting. Many were incorporated into existing computerized provider order entry

systems within the hospitals. No adverse findings were associated with the use of order sets.
Information from the included studies has been summarized in Table 1.

Table 1: Summary of Included Studies

Author and Year Condition and Type of Conclusions
Order Set
Randomized Controlled Trials
Schnipper et al." (2012) Hyperglycemia Use of a SOS within the CPOE resulted in
improved glycemic control and insulin
CPOE order sets ordering. There was not a significant

increase in hypoglycemia. The authors
suggested SOS should be considered as
part of a glycemic management system.

Non-Randomized Studies

Chane et al.” (2011) CPOE order sets Physician participants used each type of
User-centered order sets order set while completing simulated order
Pre-printed paper order sets set tasks. The user-centered design took

the least time to fill out and assistance was
only requested when using CPOE sets.
There were no significant differences in
errors between set types. Based on the
results, the authors encouraged the use of
the user-centered design approach.

Chen et al.’ (2011) Pediatric oncology As the availability of order sets increased in
the pediatric oncology unit, the use of SOS
CPOE order sets and specific protocols increased as well.

Medication-related safety events
decreased by 39% after implementation of
the CPOE system.

Haynes et al.” (2011) Prophylactic antibiotic use Use of the CPOE resulted in a significant
following surgery improvement in the number of patients who
were discontinued from antibacterials in the
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Table 1: Summary of Included Studies

Author and Year

Condition and Type of
Order Set

Conclusions

CPOE order sets

appropriate timeframe.

Munasinghe et al.” (2011)

General medical admission

CPOE order sets

The authors developed standardized order
sets for the most common diagnoses at
their institution and integrated them into the
general admission orders in their existing
EHR. Use of order sets increased by five
times after the integration.

Walker et al.” (2011)

End-of-life care

PCOS

The use of PCOS was compared with no
palliative care orders and comfort
measures only. The use of PCOS resulted
in the use of significantly more palliative
medication. Few patients in the other study
groups were offered these options.
Adherence by physicians to the PCOS was
improved.

Ballard et al.” (2010)

Heart failure order set

An internally developed heart failure order
set was implemented via the physician
intranet. The use of the order set was
associated with significantly increased core
measures compliance, reduced inpatient
mortality, and increased adherence to
treatment guidelines.

Fleming et al.® (2009)

Standardized adult pneumonia
order set

Patients who were treated using the order
set showed reductions in in-hospital
mortality and 30-day mortality. The order
sets were widely adopted by physicians.

O’Connor et al.” (2009)

Paper-based admission order
sets for DVT Prophylaxis

The SOSs were made available to
physicians for voluntary use with no
education or behavior change
interventions. Patients admitted using the
order sets were more likely to receive DVT
prophylaxis than those admitted with free-
text orders. Use of the admission order set
also improved many secondary outcomes.

Thiel et al.™ (2009)

Standardized order set for the
management of bacteremic
severe sepsis order set

Patients treated using the order set
received more intravenous fluids in the first
24 hours after onset of hypotension and
were more likely to receive appropriate
antibiotic therapy. There was a significant
decrease in in-hospital mortality in the
group treated using SOSs.

Ballard et al."™* (2008)

Evidence-based pneumonia
order set

Over the course of the study, use of SOSs
increased by 55%. There was a significant
improvement in in-hospital mortality and
core measures compliance. The authors
suggested that evidence-based pneumonia
order sets can improve delivery of care.

CPOE = computerized provider order entry; DVT = deep venous thrombosis; EHR = electronic health record; PCOS = palliative care
order sets; SOS = standardized order set
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The Ontario guideline'” recommends that lists of orders should be incorporated into
computerized provider order systems, should they exist in the institution. There was little
evidence to indicate that the implementation of standardized order sets improved:

rates of guideline adherence,
process of care,

treatment outcomes,
efficiency,

and cost.

Standardized Order Sets in Acute Care 4



CADTH RAPID RESPONSE SERVICE m

REFERENCES SUMMARIZED

Health Technology Assessments
No literature identified.

Systematic Reviews and Meta-analyses
No literature identified.

Randomized Controlled Trials

1.  Schnipper JL, Liang CL, Ndumele CD, Pendergrass ML. Effects of a computerized order
set on the inpatient management of hyperglycemia: a cluster-randomized controlled trial.
Endocr Pract. 2010 Mar;16(2):209-18.

PubMed: PM20061280

Non-Randomized Studies

2. Chan J, Shojania KG, Easty AC, Etchells EE. Does user-centred design affect the
efficiency, usability and safety of CPOE order sets? J Am Med Inform Assoc [Internet].
2011 May 1 [cited 2012 Nov 12];18(3):276-81. Available from:
http://www.nchi.nIm.nih.gov/pmc/articles/PMC3078654
PubMed: PM21486886

3. Chen AR, Lehmann CU. Computerized provider order entry in pediatric oncology: design,
implementation, and outcomes. J Oncol Pract [Internet]. 2011 Jul [cited 2012 Nov
12];7(4):218-22. Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3140441
PubMed: PM22043183

4, Haynes K, Linkin DR, Fishman NO, Bilker WB, Strom BL, Pifer EA, et al. Effectiveness of
an information technology intervention to improve prophylactic antibacterial use in the
postoperative period. J Am Med Inform Assoc [Internet]. 2011 Mar [cited 2012 Nov
12];18(2):164-8. Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3116254
PubMed: PM21262922

5. Munasinghe RL, Arsene C, Abraham TK, Zidan M, Siddique M. Improving the utilization of
admission order sets in a computerized physician order entry system by integrating
modular disease specific order subsets into a general medicine admission order set. J Am
Med Inform Assoc [Internet]. 2011 May 1 [cited 2012 Nov 12];18(3):322-6. Available from:
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3078659
PubMed: PM21422099

6.  Walker KA, Nachreiner D, Patel J, Mayo RL, Kearney CD. Impact of standardized
palliative care order set on end-of-life care in a community teaching hospital. J Palliat
Med. 2011 Mar;14(3):281-6.
PubMed: PM21361835

7. Ballard DJ, Ogola G, Fleming NS, Stauffer BD, Leonard BM, Khetan R, et al. Impact of a
standardized heart failure order set on mortality, readmission, and quality and costs of
care. Int J Qual Health Care. 2010 Dec;22(6):437-44.

PubMed: PM20935009

Standardized Order Sets in Acute Care 5


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=20061280&dopt=abstract
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3078654
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=21486886&dopt=abstract
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3140441
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=22043183&dopt=abstract
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3116254
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=21262922&dopt=abstract
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3078659
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=21422099&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=21361835&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=20935009&dopt=abstract

CADTH RAPID RESPONSE SERVICE m

8. Fleming NS, Ogola G, Ballard DJ. Implementing a standardized order set for community-
acquired pneumonia: impact on mortality and cost. Jt Comm J Qual Patient Saf. 2009
Aug;35(8):414-21.

PubMed: PM19719077

9. O'Connor C, Adhikari NK, DeCaire K, Friedrich JO. Medical admission order sets to
improve deep vein thrombosis prophylaxis rates and other outcomes. J Hosp Med. 2009
Feb;4(2):81-9.

PubMed: PM19219912

10. Thiel SW, Asghar MF, Micek ST, Reichley RM, Doherty JA, Kollef MH. Hospital-wide
impact of a standardized order set for the management of bacteremic severe sepsis. Crit
Care Med. 2009 Mar;37(3):819-24.
PubMed: PM19237883

11. Ballard DJ, Ogola G, Fleming NS, Heck D, Gunderson J, Mehta R, et al. The impact of
standardized order sets on quality and financial outcomes [Internet]. In: Henriksen K,
Battles JB, Keyes MA, et al., editors. Advances in patient safety: new directions and
alternative approaches (vol. 2: culture and redesign). Rockville (MD): Agency for
Healthcare Research and Quality (US); 2008 Aug [cited 2012 Nov 12]. Available from:
http://www.nchbi.nIm.nih.gov/books/NBK43723/

PubMed: PM21249907

Economic Evaluations
No literature identified.

Guidelines and Recommendations

12. Ontario Health Technology Advisory Committee. OHTAC recommendation: patient order
sets [Internet]. Toronto: Health Quality Ontario; 2010 Jan. [cited 2012 Nov 13]. Available
from:
http://www.health.gov.on.ca/english/providers/program/ohtac/tech/recommend/rec_draft p

0s.pdf

Prepared by:

Canadian Agency for Drugs and Technologies in Health
Tel: 1-866-898-8439

www.cadth.ca

Standardized Order Sets in Acute Care 6


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=19719077&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=19219912&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=19237883&dopt=abstract
http://www.ncbi.nlm.nih.gov/books/NBK43723/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=21249907&dopt=abstract
http://www.health.gov.on.ca/english/providers/program/ohtac/tech/recommend/rec_draft_pos.pdf
http://www.health.gov.on.ca/english/providers/program/ohtac/tech/recommend/rec_draft_pos.pdf
http://www.cadth.ca/

CADTH RAPID RESPONSE SERVICE m

APPENDIX — FURTHER INFORMATION:
Randomized Controlled Trials
13. Avansino J, Leu MG. Effects of CPOE on provider cognitive workload: a randomized

crossover trial. Pediatrics. 2012 Sep;130(3):e547-e552.
PubMed: PM22891236

Non-Randomized Studies

14. Doherty C, McDonnell C. Tenfold medication errors: 5 years' experience at a university-
affiliated pediatric hospital. Pediatrics. 2012 May;129(5):916-24.
PubMed: PM22473367

15. Knight AM, Kravet SJ, Kiyatkin D, Leff B. The effect of computerized provider order entry
on medical students' ability to write orders. Teach Learn Med. 2012 Jan;24(1):63-70.
PubMed: PM22250938

Qualitative (physician opinion)

16. Bekmezian A, Chung PJ, Yazdani S. Standardized admission order set improves
perceived quality of pediatric inpatient care. J Hosp Med. 2009 Feb;4(2):90-6.
PubMed: PM19219924

Usage and implementation of standardized order sets

17. Wright A, Feblowitz JC, Pang JE, Carpenter JD, Krall MA, Middleton B, et al. Use of order
sets in inpatient computerized provider order entry systems: A comparative analysis of
usage patterns at seven sites. Int J Med Inf [Internet]. 2012 Nov [cited 2012 Nov
12];81(11):733-45. Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3466359
PubMed: PM22819199

18. Rawn A, Wilson K. Standardized network order sets in rural Ontario: a follow-up report on
successes and sustainability. Healthc Q. 2011;14(2):95-100.
PubMed: PM21841401

19. Wright A, Sittig DF, Carpenter JD, Krall MA, Pang JE, Middleton B. Order sets in
computerized physician order entry systems: an analysis of seven sites. AMIA Annu Symp
Proc [Internet]. 2010 Nov 13 [cited 2012 Nov 12];892-6. Available from:
http://www.ncbi.nim.nih.gov/pmc/articles/PMC3041397
PubMed: PM21347107

20. Meleskie J, Eby D. Adaptation and implementation of standardized order sets in a network
of multi-hospital corporations in rural Ontario. Healthc Q [Internet]. 2009 [cited 2012 Nov
13];12(1):78-83. Available from: http://www.longwoods.com/content/20418
PubMed: PM19142067

21. Gerhardt WE, Schoettker PJ, Donovan EF, Kotagal UR, Muething SE. Putting evidence-
based clinical practice guidelines into practice: an academic pediatric center's experience.
Jt Comm J Qual Patient Saf. 2007 Apr;33(4):226-35.

Standardized Order Sets in Acute Care 7


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=22891236&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=22473367&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=22250938&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=19219924&dopt=abstract
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3466359
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=22819199&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=21841401&dopt=abstract
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3041397
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=21347107&dopt=abstract
http://www.longwoods.com/content/20418
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=19142067&dopt=abstract

CADTH RAPID RESPONSE SERVICE m

PubMed: PM17441561

Guidelines — methodology not specified

22. How to promote best practice and safety through the use of order sets [Internet]. Ottawa:
Canadian Society of Hospital Pharmacists; 2011 May. (CSHP 2015 toolkit: from paper to
practice: incorporating evidence into your pharmacy practice (objective 3.1)). [cited 2012
Nov 13]. Available from:
http://www.cshp.ca/programs/cshp2015/2015T oolkits/Toolkit3.1/docs/Toolkit3.1D HowtoP
romoteBestPracticeandSafetythroughUseofOrderSets. pdf

23. Institute for Safe Medication Practices. ISMP guidelines for standard order sets [Internet].
Horsham (PA): ISMP; 2010. [cited 2012 Nov 13]. Available from:
http://www.ismp.org/tools/quidelines/standardordersets.pdf

Review Articles

24. ECRI Institute. Electronic health records [Internet]. Plymouth Meeting (PA): ECRI Institute;
2011 Jan. (Healthcare Risk Control). Executive Summary: Medical Records 1.1. [cited
2012 Nov 13]. Available from: www.ecri.org Subscription required.

See: Integrate Quality and Safety Concerns, page 7

Additional References

25. Chang KC, Noormohammad SF, Snell AD, McCoy JM. "Bridge to CPOE" using
standardized electronic clinical order sets: a zanett white paper [Internet]. Burlington (MA):
Zanett Healthcare; 2011. [cited 2012 Nov 13]. Available from:
http://www.zanett.com/assets/pdf/wp datasheets/Bridge%20t0%20CPOE.pdf

26. Automation will accelerate development of standardized order sets: white paper [Internet].
Minneapolis (MN): Wolters Kluwer Health; 2012. ProVation® Order Sets powered by
UpToDate® Decision Support. [cited 2012 Nov 13]. Available from:
http://www.provationordersets.com/Common/PDF/AUTOCASE-WP-0111.pdf

27. Peitzman LR. Advancing the practice of evidence-based medicine with standardized order
sets. PSQH: Patient Saf Qual Healthc [Internet]. 2009 Dec [cited 2012 Nov 13]. Available
from: http://www.psgh.com/novemberdecember-2009/312-advancing-the-practice-of-
evidence-based-medicine-with-standardized-order-sets.html

28. Duffy B. The art and science of preprinted physician orders. J Healthc Qual. 2007
Nov;29(6):7-11.
PubMed: PM18232602

29. Bobb AM, Payne TH, Gross PA. Viewpoint: controversies surrounding use of order sets
for clinical decision support in computerized provider order entry. J Am Med Inform Assoc
[Internet]. 2007 Jan [cited 2012 Nov 13];14(1):41-7. Available from:
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2215063
PubMed: PM17068352

Standardized Order Sets in Acute Care 8


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=17441561&dopt=abstract
http://www.cshp.ca/programs/cshp2015/2015Toolkits/Toolkit3.1/docs/Toolkit3.1D_HowtoPromoteBestPracticeandSafetythroughUseofOrderSets.pdf
http://www.cshp.ca/programs/cshp2015/2015Toolkits/Toolkit3.1/docs/Toolkit3.1D_HowtoPromoteBestPracticeandSafetythroughUseofOrderSets.pdf
http://www.ismp.org/tools/guidelines/standardordersets.pdf
http://www.ecri.org/
http://www.zanett.com/assets/pdf/wp_datasheets/Bridge%20to%20CPOE.pdf
http://www.provationordersets.com/Common/PDF/AUTOCASE-WP-0111.pdf
http://www.psqh.com/novemberdecember-2009/312-advancing-the-practice-of-evidence-based-medicine-with-standardized-order-sets.html
http://www.psqh.com/novemberdecember-2009/312-advancing-the-practice-of-evidence-based-medicine-with-standardized-order-sets.html
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=18232602&dopt=abstract
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2215063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=17068352&dopt=abstract

