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Introduction

Objectives:

1.Discuss the evaluation of the effect of intervention 

sequencing on inpatient BUN test overuse. 

2.Compare outcomes across person-focused, system-focused, 

and EMR-enabled strategies.

3.Explore the sustainability and planetary impact of reducing 

unnecessary laboratory testing 



Multicomponent LTOO Initiative:
(1) Intervention bundle [flagging of daily 

laboratory tests on a unit tracking 
document (Kardex), auto-substitution 
label (reduce laboratory-test requests 
from ‘daily’ to ‘daily times three’), 
educational poster (evidence-based list 
of appropriate clinical indications for 
BUN-test ordering), and a discharge 
label (discontinued all ordered 
laboratory tests)], 

(2) BUN-test justification label, 
(3) Educational presentation and display 

BUN poster, 
(4) Audit and feedback, 
(5) Paper-order form update,
(6) IT system order panel update, 
(7) Physician champion informally 

reminding staff . 

Physician QI Leadership Coalition

The Strategic Clinical Improvement Committee(SCIC)

Aim: To enhance and support physician QI 

leadership, capability and capacity(Mathura, et al., 2022)

Laboratory Test Ordering Overuse (LTOO) 

More is NOT Always Better

Image Reference: h ttps://patientsafety movement.org/wp-content/uploads/2016/02/Dollarphotoclub_73488967-1.jpg

Introduction

What is the Alberta Challenge 



Background

PROBLEM: Overuse of hospital laboratory testing has been 

identified as a priority for quality improvement (QI).

OUR STUDY GOAL: Demonstrate the impact of sequencing and 

combining interventions on medicine physician BUN-test 

ordering practice with the goal of reducing unnecessary BUN-

test orders on Medicine wards in hospitals across Alberta.



Methods

 An interrupted time series with segmented regression analysis was 

completed. The total monthly BUN count for six hospital Medicine 

programs located in three different health regions in Alberta for a period 

of 6 and 7 years were grouped into EMR hospitals (n=3) and non-EMR 

hospitals (n=3) post-QI initiative participation.

 A multifaceted approach was used by applying a system-focused (SF), 

person-focused (PF), or no intervention in isolation or combination.

• Person focused interventions included department education, 

physicians informally educating staff and residents, display of 

appropriate BUN ordering posters and formal audit feedback reports.

• System focused interventions included paper order form updates[1], 

BUN test justification labels, and implementation of EMR 

(ConnectCare) order sets which only include BUN investigations when 

appropriately indicated.



Participating Hospital Characteristics

Characteristic A B C D E F

Health Zone 1 1 1 1 2 3

Region Urban Urban Urban Urban Rural Rural

Beds 885 869 309 363 345 270

Academic Hospital ✓ ✓

Community Hospital ✓ ✓ ✓ ✓

Resident Training ✓ ✓ ✓ ✓

Years Participated 2017-19 2018-19 2018-19 2018-19 2019-22 2021-22

Medicine Units Involved 5 6 3 4 3 4

EMR Implementation
Nov 

2019
May 2022 NA NA Nov 2022 NA

Program Implementation NA NA March 2021 NA NA June 2022



Number of BUN Tests Ordered Pre- and Post-QI 

Initiative and Post-EMR Implementation
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Timeline
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Hospital A Success: 95% reduction in total BUN orders!!



A=LTOO Education, Person focused interventions

B=LTOO Paper order form, change-system focused intervention

C=No-intervention [Sustain phase]

D=EMR-system focused intervention



A=LTOO Education- Person and Form change- System 

focused interventions

B=No-intervention [Sustain phase]

C=Medicine Program-Education- Person focused 

intervention

E=LTOO Education, Person focused interventions



Summary of Results

 Our interventions led to cumulative reductions of BUN-tests ordered between 

51% to 95% depending on intervention and sequence

 The intervention sequence of PF then SF followed by EMR implementation 

resulted in a cumulative sustained reduction of 95%. Combining PF & SF, followed by 

PF resulted in 93% respectively

 EMR-implemented hospitals showed less data variability month after month than 

non-EMR hospitals

 Lower reductions in BUN-test orders were observed with PF only interventions 

with PF followed by PF interventions at 57%. The lowest reduction was observed 

with a single PF intervention without a follow-up intervention (51%).



Conclusions & Future Directions

 Reviewing total monthly BUN ordering over several years revealed that no 
intervention sequence or combination was similar 

 All hospitals had continued reductions implying that a standard approach 
which optimizes the sequence and combination of interventions and 
includes other influential factors are necessary for sustained behavioural 
change[3] 

 Spread the intervention to areas such as the emergency department and 
surgery



What about planetary impact?

Evaluate the climate benefits 

associated with this resource 

stewardship intervention



Methods
• Environmental impact was estimated using:

1. 1.CSMLS Lab Wisely Carbon Calculator, which converted BUN test 

% reductions into distance traveled by car [5]

2. 2.Carbon dioxide (CO₂) emissions avoided were calculated using 

an estimation of 32.1g per BUN test from Spoyalo et al [6]

3. 3.Tree equivalents were estimated using a conservative 

absorption rate of 21.77 kg CO₂ per fully-grown tree annually. 
a. Note that full-grown trees typically absorb around 21 kilograms of 

CO2 each year, while the average absorption ranges from 10 to 40 

kilograms per year [7]

16
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Results
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• The environmental impact, the reduction sum across all six hospitals 

can be estimated as:

➢ 5,101.92 kilometers driven per month saved total

➢ 169.39 kg of CO₂ emissions avoided per month total

➢ Equivalent to planting approximately 93 trees annually 

Summary of Results



Conclusions & Next Steps

19

➢ Integrating environmental metrics in QI initiatives targeting unnecessary diagnostic testing offer a 

strategic approach to promoting climate-conscious care 

➢ May further encourage and support sustainable healthcare

Limitations:

➢ Impact estimates depend on intervention design and context

➢ Carbon calculators use generalized assumptions

➢ Driving distance equivalence requires vehicle/emission assumptions

➢ Tree equivalence needs assumptions on species and CO₂ absorption

Next step:

➢ Multiple carbon calculators are emerging. Further research is warranted to examine the scope and 

practical application of these calculators within healthcare contexts.



Acknowledgements

University of Alberta -  Department of Medicine

• Dr. Narmin Kassam

Alberta Health Service- Medicine Program

• Yvonne Suranyi and Jennifer Woods

Co-authors:

• Mark Grasdal, Sandra Marini, Amy Shi, Mohua Podder and 
Narmin Kassam 



Thank You



References
1. Mathura P, Boettger C, Hagtvedt R, et al. Does admission order form design really matter? A reduction in urea blood 
test ordering. BMJ Open Qual. 2021;10:e001330. https://doi.org/10.1136/bmjoq-2020-00130   

2. Soong C, Shojania KG. Education as a low-value improvement intervention: often necessary but rarely sufficient. 
BMJ Qual Saf .2020;29(5):353–7. https://doi.org/10.1136/bmjqs-2019-010411

3. Mathura, P., Marini, S., Hagtvedt, R., Spalding, K., Duhn, L., Kassam, N., & Medves, J. (2023). Factors of a physician 
quality improvement leadership coalition that influence physician behaviour: a mixed methods study. BMJ Open 
Quality, 12(2). https://doi.org/10.1136/bmjoq-2022-002016

4. Mathura P, Grasdal M, Marini S, Podder M, Kassam N. Optimizing Intervention Sequences to Reduce Physician 
Blood Urea Nitrogen Test Overuse: A Multi-Hospital Analysis. J Gen Intern Med. 2025 Apr 24. doi: 10.1007/s11606-025-
09513-7. PMID: 40274738

5. https://labwisely.ca/apps/calculator/

6. Spoyalo K, Lalande A, Rizan C, et al. Patient, hospital and environmental costs of unnecessary bloodwork: capturing 
the triple bottom line of inappropriate care in general surgery patients. BMJ Open Quality. 2023;12(3):e002316-
e002316. doi:https://doi.org/10.1136/bmjoq-2023-002316 

7.Grier CL. How Many Trees To Cover Carbon Footprint. EcologicLife.com. Published July 11, 2025. Accessed September 
11, 2025. https://ecologiclife.com/how-many-trees-are-needed-to-offset-the-carbon.html 

https://doi.org/10.1136/bmjoq-2020-00130
https://doi.org/10.1136/bmjoq-2020-00130
https://doi.org/10.1136/bmjoq-2020-00130
https://doi.org/10.1136/bmjoq-2020-00130
https://doi.org/10.1136/bmjoq-2020-00130
https://doi.org/10.1136/bmjoq-2020-00130
https://doi.org/10.1136/bmjoq-2020-00130
https://doi.org/10.1136/bmjoq-2020-00130
https://doi.org/10.1136/bmjoq-2020-00130
https://doi.org/10.1136/bmjoq-2020-00130
https://doi.org/10.1136/bmjoq-2020-00130
https://doi.org/10.1136/bmjoq-2020-00130
https://doi.org/10.1136/bmjoq-2020-00130
https://doi.org/10.1136/bmjqs-2019-010411
https://doi.org/10.1136/bmjqs-2019-010411
https://doi.org/10.1136/bmjqs-2019-010411
https://doi.org/10.1136/bmjqs-2019-010411
https://doi.org/10.1136/bmjqs-2019-010411
https://doi.org/10.1136/bmjqs-2019-010411
https://doi.org/10.1136/bmjqs-2019-010411
https://doi.org/10.1136/bmjqs-2019-010411
https://doi.org/10.1136/bmjqs-2019-010411
https://doi.org/10.1136/bmjqs-2019-010411
https://doi.org/10.1136/bmjqs-2019-010411
https://doi.org/10.1136/bmjqs-2019-010411
https://doi.org/10.1136/bmjqs-2019-010411
https://doi.org/10.1136/bmjoq-2022-002016
https://doi.org/10.1136/bmjoq-2022-002016
https://doi.org/10.1136/bmjoq-2022-002016
https://doi.org/10.1136/bmjoq-2022-002016
https://doi.org/10.1136/bmjoq-2022-002016

	Slide 1: Optimizing Person and System-Focused Interventions to Reduce Inpatient Blood Urea Nitrogen (BUN) Test Ordering
	Slide 2
	Slide 3: Introduction
	Slide 4
	Slide 5: Background
	Slide 6: Methods
	Slide 7: Participating Hospital Characteristics
	Slide 8: Number of BUN Tests Ordered Pre- and Post-QI Initiative and Post-EMR Implementation
	Slide 10: Hospital A Success: 95% reduction in total BUN orders!!
	Slide 11
	Slide 12
	Slide 13: Summary of Results
	Slide 14: Conclusions & Future Directions
	Slide 15: What about planetary impact? 
	Slide 16: Methods
	Slide 17
	Slide 18: Summary of Results
	Slide 19: Conclusions & Next Steps
	Slide 20: Acknowledgements
	Slide 21: Thank You
	Slide 22: References

