SUPPLEMENTARY TABLES

Supplementary Table 1. Characteristics and quality of the included studies

	Study 
	Study Design
	Setting 
	Population/Sample size
	Intervention
	Adoption Rate
	Differences in patient populations that would bias outcomes 
	Other serious study limitations

	O'Connor et al., 

2009 (19)


	Before-after study
	Trillium Health Centre, Mississauga ON, Canada

	General medical patients admitted to hospital 
n(Control) = 113 
n(Intervention, period 1) = 291 
n(Intervention, period 2) = 283
	Paper-based: 

A general admission order set and six diagnosis-specific order sets


	Period 1: 32%

Period 2: 52%
	Patient illness more complex in intervention group (not in favour of order sets)
	None reported

	Thiel et al.,
2009 (22)
	Before-after study
	Barnes-Jewish Hospital, St. Louis MO, USA
	Bacteremic patients with severe sepsis
n(Control) = 200
n(Intervention) = 200
	Paper-based: 

Bacteremic severe sepsis order set

	Not reported 
	Patient illness more severe in control group (in favour of order sets)
	None reported

	Koplan et al.,

2008 (15)
	Before-after study
	Brigham and Women's Hospital, Boston MA, USA


	Any admitted patients
n(Control) = 17024

n(Intervention) = 17530


	CPOE-embedded: 

Smoking cessation order set for acute myocardial infarction, congestive heart failure and pneumonia
	42%
	Not assessed
	None reported

	Noschese et al., 

2008 (18)


	Controlled trial with concurrent controls at another hospital unit
	University of Pittsburgh Medical Center, Pittsburgh PA, USA 

	Patients with diabetes
n(Control) = 35
n(Intervention) = 35
	Paper-based: 

Diabetes order set
	Control unitc: 10%

Intervention unit: 71%*
	Not assessed
	Physician crossovera

	Theilen et al., 
2008 (21)
	Before-after study
	Barnes-Jewish Hospital, St Louis MO, USA
	Patients admitted to vascular surgery service with underlying diabetes
n(Control) = 26
n(Intervention) = 26
	Paper-based: 

Order set for glycemic control on a vascular surgery service
	Mandatory adoption
	Clinical characteristics not assessed
	None reported

	Garrelts et al., 
2007 (11)


	Before-after study
	Wesley Medical Center, Wichita KS, USA 
	Parients with orders for epoetin alfa
n(Control) = 45
n(Intervention) = 44
	Paper-based: 

Epoetin alfa preprinted order for erythropoiesis
	88%
	Clinical characteristics not assessed
	None reported

	Elsasser et al., 
2007 (10)
	Before-after study
	Creighton University Medical Centre, Omaha NE, USA
	All admitted, non-obstetric adult patients
n(Control) = 100
n(Intervention) = 180
	Paper-based: 

Risk assessment and prophylaxis order form
	23 %
	None apparent
	Did not compare control to overall intervention group

	Chisolm et al., 

2006 (7)
	Before-after study
	Columbus Children's Hospital, Columbus OH, USA 
	Pediatric asthma patients
n(Control)=261

n(Intervention)=529
	CPOE-embedded: 

Asthma order set
	88%
	Differences adjusted for in outcome measurements
	Did not compare control to overall intervention group

	Asaro et al., 
2006 (1)


	Before-after study
	Washington University, 

St Louis MO, USA 



	Patients with an ED diagnoses of unstable angina, acute coronary syndrome, or acute myocardial infarction
n(Phase 1) = 45pts
n(Phase 2) = 66pts
n(Phase 3) = 48pts
n(Phase 4) = 49pts
	Paper-based and CPOE-embedded: 

Acute coronary syndrome order set
	Phase 2: 15%

Phase 3: 40%

Phase 4: 55%
	Not assessed
	None reported

	California Acute Stroke Registry, 
2005 (4)
	Before-after study
	6 Hospitals in California, CA, USA
	All patients with suspected stroke or transient ischemic attack
n(Control) = 187
n(Intervention) = 226
	Paper-based: 

Ischemic stroke standard orders 
	Not reported
	None apparent
	None reported

	Treece et al., 
2004 (24)
	Before-after study
	Harborview Medical Center, Seattle WA, USA 
	Patients who died at trauma center
n(Control) = 41
n(Intervention) = 76
	Paper-based: 

Comfort care orders for withdrawal of life support 
	71%
	None apparent
	None reported

	Biviano et al.,
2003 (2)
	Before-after study
	New York Presbyterian Hospital, New York NY, USA
	Patients presented to the emergency department with chest pain
n(Control) = 60
n(Intervention) = 60
	Paper-based: 

Chest pain protocol order set 
	65%
	None apparent
	Did not compare control to overall intervention group

	Hughes et al.,
2001 (14)
	Before-after study
	Medical University Hospital Authority, Charleston SC, USA
	PICU patients receiving mechanical ventilation
n(Control) = 722
n(Intervention) = 775
	Paper-based: 

Standardized physician orders for PICU ventilator weaning practice
	Not reported
	None apparent
	None reported

	Debrix et al., 
2001 (9)
	Before-after study with controls from other hospitals
	Hopial Tenon. Paris, France 
	Patients who received colony stimulating factors as part of cancer treatment
n(Control) = 105
n(Intervention) = 82
n(Controls from other hospitals, before) = 51
n(Controls from other hospitals, after) = 55
	Paper-based: 

Hematopoietic colony stimulating factors order form for cancer treatment
	Mandatory adoption
	Not assessed
	None reported

	The CQIN Investigators,

1998 (8)
	Before-after study
	Nine Canadian tertiary and community hospitals, Canada
	Patients with a primary diagnosis of acute myocardial infarction
n(Control) = 2305

n(Intervention) = 2349
	Paper-based: 

Physician order form for Acute Myocardial Infarction
	Not reported
	Clinical characteristics not assessed
	None reported

	Webb et al.,

1992 (26) 

	Before-after study
	Kaiser Foundation Hospital, San Diego CA, USA


	Pediatric patients with a principal discharge diagnosis of status asthmaticus
n(Control) = 67

n(Intervention) = 59 
	Paper-based: 

Status asthmaticus protocol order form
	24%
	None apparent
	None reported

	Chapman et al., 

1992 (6)
	Before-after study
	SUNY Health Science Center, Syracuse NY, USA


	All adult patients receiving tube feeding
n(Control) = 56

n(Intervention) = 57
	Paper-based:

Continuous enteral nutrition order form and bolus enteral nutrition order form
	Not reported
	Statistical analysis not used for assessment
	None reported

	Miller et al.,

1990 (17)
	Before-after study
	Saint Patrick Hospital, Missoula MT, USA
	Patients receiving parenteral nutrition
n(Control) = 32

n(Intervention) = 34
	Paper-based:

Parenteral nutrition order form
	Not reported
	None apparent
	None reported


aDue to physician crossover, the order set was also used in some of the patients in the control group, resulting in serious study limitations
Supplementary Table 2. Summary of outcome measures of the included studies investigating paper order sets 

	Study
	Adherence to Guidelines
	Other Important Outcomes
	Undesirable Outcomes

	O'Connor et al., 2009 (19)

Before-after study
	None reported
	Processes of care

· Admitted patient receiving orders for deep vein thrombosis prophylaxis increased from 10.9% to 35.6 % (P<.001) to 44.0% (P<.001)

· Monthly DVT prophylaxis utilization in medical inpatients increased from 12.8% to 25.8% (P<.001)
	· Dating of orders decreased from 93.9% to 84% with order set use (P=.007)a
· The ordering of nighttime sedation increased from 1.0% to 45.7% (P<.001)a

	Thiel et al.,
2009 (22)

Before-after study
	· More patients received appropriate initial antibiotic treatment (65.5% vs. 53.0%, P=.01)
	Efficiency

· Patients in after group had a shorter time to appropriate antibiotic coverage (737min vs 995min, P=.04)
Processes of care

· Patients in the after group received more IV fluids in the first 12 hours after onset of hypotension (2054mL vs 1627mL, P=.04) 
· No significance in the number of patients with steroids given in 24 hours
Treatment outcome

· In-hospital mortality was decreased (39.5% vs 55.0%, P<.01)
· Length of stay decreased (22.4d vs 28.7d, P<.01)
· Reduction in occurrence of renal failure (36.0% vs 49.0%, P<.01) and cardiovascular failure (57.0% vs 70.5%, P<.01) 
	None reported

	Koplan et al.,

2008 (15)
Before-after study
	· Smoking cessation quality measure (proportion of smokers who received smoking advice, counseling or medication) increased from 86% to 95% (Significance unknown)
	Processes of care

· Orders for nicotine replacement therapy increased from 1.6% to 2.5% (P<.001); Orders for smoking consultations rose from 0.8% to 2.1% (P<.001)
	None reported

	Noschese et al., 2008 (18)

Controlled trial with contemporaneous controls at another hospital unit
	· No significant difference in proportion of orders that are appropriate
	Processes of care

· More orders for basal/bolus insulin therapy (P<.001)
· No significant difference for SSI monotherapy orders
· Basal/bolus insulin was more frequently prescribed  (P=.008)
Treatment outcome

· No significant difference in the number of patients with an episode of mild hypoglycemia, or severe hypoglycemia
	· More patients experienced hyperglycemia (60% vs 35%, P=.015)

	Theilen et al., 
2008 (21)

Before-after study
	 None reported
	Treatment outcome

· Mean blood glucose level was lower  (149.4mg/dL vs 165.2mg/dL, P<.005)
· Incidence of hypoglycemia decreased by 50% 
· More patients stayed within the target range of blood glucose level (75% vs 61%, P<.005)
	None reported

	Garrelts et al., 
2007 (11)

Before-after study
	· A significant increase in the guideline supported uses of epoetin (73% vs 44%, P=.009)

· No significant difference in patients receiving guideline-approved dosage
	Processes of care

· More patient's ferritin and transferrin saturation values were measured (39% vs 16%, P=.018)
Cost

· Epoetin alfa expenditures decreased by $151,042 or 36.6% annually (Significance unknown)
	None reported

	Elsasser et al., 
2007 (10)

Before-after study
	· Patients with prophylaxis provided according to the ACCP guidelines increased from 9% to 36% (P<.05)b 
	Processes of care

· More patients had some form of prophylaxis provided (83% vs 32%, P<.05)b
	None reported

	Chisolm et al., 

2006 (7)
Before-after study
	None reported
	Processes of care

· More uses of systematic corticosteroid (94.4% vs 75.1%, P<.001), metered-dose inhaler (55.6% vs 47.9%, P=.019), and pulse oximetry (90.8% vs 78.9%, P<.001)b
Treatment outcome

· No significant difference in length of stayb
Cost

· No significant difference in total or pharmacy chargesb
	None reported

	Asaro et al., 
2006 (1)

Before-after study
	· No overall improvement in compliance with guideline recommendations for beta-blockers, heparin or aspirin/clopidogrel across the phases of the study
	None reported
	None reported

	California Acute Stroke Registry, 
2005 (4)

Before-after study
	· Patients were more likely to receive optimal treatment (Mean score with 6=perfect: 5.5 vs 5.1, P<.001) 

· Rates of optimal treatment improved significantly for DVT prophylaxis (96% vs 85%, P=.001) , lipid-lowering medications at discharge (78% vs 64%, P=.002), and antithrombotic medications within 48hrs (98% vs 93%, P=.02) and at discharge (96% vs 89%, P=.01) 

· No improvement in rates of optimal treatment for thrombolysis or smoking cessation counseling 


	None reported


	None reported

	Treece et al., 
2004 (24)

Before-after study
	None reported
	Processes of care

· Increased use of narcotic  (18.5mg vs 8.6mg, P=.001)  and benzodiazepines (4.9mg vs 0.6mg, P<.001) 1 hours before death 
· Increased use of narcotics (7.6mg vs 3.36mg, P=.03)and benzodiazepines (1.5mg vs 0.1mg, P=.02) 1 hr before withdrawal of ventilator
· Increased use of narcotics (12.3mg vs 5.2mg, P=.03) and benzodiazepines (3.2mg vs 0.4mg, P=.02) 1 hr after withdrawal of ventilator
Treatment outcome

· No significant changes in quality of death scores or median time to death after ventilator withdrawal
	None reported

	Biviano et al.,
2003 (2)

Before-after study
	· Higher rates of adherence for statin therapy (88% vs 54%, P=.001), beta-blocker therapy (100% vs 85%, P=.02), aspirin therapy (100% vs 90%, P=.04)b
· No significance difference for rate of adherence  for ACE inhibitor therapyb 
	None reported
	None reported

	Hughes et al.,
2001 (14)

Before-after study
	None reported
	Processes of care

· 50% of patients were weaned off the ventilator in 48 hours in after group as compared to 60.5hr in before group (Significance unknown)
· Observed utilization of ventilators was significantly less than expected utilization (P=.03)
Cost

· An estimated reduction of $357,072 resulted from a decrease in ventilator hours 
	None reported

	Debrix et al., 
2001 (9)

Before-after study with controls from other hospitals
	· Significance increase in proportion of prescriptions in compliance with guideline (before: 39%, after: 61%, P=.003)

· Significant increase in compliance in secondary prophylactic administration (52% to 93%, P=.007)

· No significant changes in compliance with primary prophylactic administration, and therapeutic CSF administration
	None reported
	None reported

	The CQIN Investigators,

1998 (8)
Before-after study
	None reported
	Processes of care

· The use of three recommended medications, including Acetylsalicylic acid, nitrates and beta-blockers, increased significantly (89% to 92, P=.001; 88% to 90%, P=.002; 62% to 71%, P<.001)

· The use of potentially harmful therapy, calcuim channel blocker, decreased (35% to 27%, P<.001)

Treatment outcomes

· In-hospital mortality decreased from 12.3% to 11.3% (Not significant)
	None reported

	Webb et al.,

1992 (26)
Before-after study
	· More patients treated with the protocol, including head of bed set at 45 degrees (P=.02), nurse staffing ratio ordered (P=.02), oxygen therapy based on maintaining saturation > 94% (P=.001), peak expiratory flow rate ordered pre/post treatment for patient older than 5 years old (P=.02), dosage of Theophylline done by pharmacists (P<.001), and pulse oximetry monitored (P=.01)
	Processes of care

· Oxygen was administered to the intervention group in higher liter flows (4.3 vs 5.2 L/min, P=.027)

· Pulse oximetry was ordered in more patients (82% to 97%, P=.05)
	None reported

	Chapman et al., 1992 (6)
Before-after study
	None reported
	Treatment Outcomes

· The time for patients to meet caloric goals decreased from 6.8 to 3.7 days (P=.005)
	None reported

	Miller et al.,

1990 (17)
Before-after study
	None reported
	Processes of care

· Patients received less dextrose (9.6 to 5.7g/kg/day, P<.05) and more lipid (0.8 to 1.1g/kg/day, P<.05), resulting in fewer calories (2226 to 1845 kcal, P<.05)

· Patients received insulin less frequently (55% to 30%, P<.05), and in lesser quantity (35 to 13 insulin units/day, P<.05)

Treatment Outcomes

· Metabolic indicators did not differ significantly
	None reported


aComparison between intervention group with order set used, and intervention group with no order set used

bComparison between intervention group with order set used and historical controls

Supplementary Table 3. GRADE assessment of overall quality of the body of evidence 

	Outcome
	# of Studies (# of participants)
	Study Limitationsa
	Consistency
	Directness
	Precision
	Publication Bias
	Summary of findings
	Quality

	Guideline Adherence


	10 (36553)
	Serious limitations (-1)
	Minor inconsistenciesb
	Direct
	No important imprecision
	Unlikely
	Overall positive effect
	+, Very low

	Treatment Outcome
	8 (6262)
	Serious limitations (-1)
	Some inconsistenciesb
	Direct
	No important imprecision
	Unlikely
	Overall positive effect
	+, Very low

	Processes of care
	14 (43330)
	Serious limitations (-1)
	No important inconsistency
	Direct
	No important imprecision
	Unlikely
	Overall positive effect
	+, Very low

	Efficiency
	1 (400)
	Serious limitations (-1)
	No important inconsistency
	Direct
	No important imprecision
	Unlikely
	Positive effect

(Sparse data)
	+, Very low

	Cost
	3 (2376)
	Serious limitations (-1)
	Some inconsistenciesb
	Direct
	No important imprecision
	Unlikely
	Overall positive effect
	+, Very low


aIntervention adoption rate not reported, population characteristics of intervention and control group not compared, small sample size used

bSeveral studies reported no significant changes.
