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Appendix 1. Search Strategy

The search strategy was designed to capture terms relating to (1) surgery, (2) quality improvement, and (3) methodology.

BOX A 
Deming.ti,ab, 6 sigma.mp. , (Six adj1 sigma).mp Lean adj1 sigma).mp. , Measurement for 
improvement.ti,ab, (quality adj2 improv$).ti,ab., (quality adj1 management).ti,ab., (improv$ adj2 
science).ti,ab., (process adj2 improv$).ti,ab, (Plan and do and study).ti,ab., PDCA.ti,ab, pdsa.ti,ab., plan do 
check.ti,ab, (method adj2 improv$).ti,ab, health.mp. and behavioural economics.ti,ab, operations 
research.ti,ab, decision science.ti,ab, Shewhart.ti,ab., Pareto chart.ti,Ab, Statistical process control.mp., 
Statistical quality control.mp, Toyota.mp., Paretochart$.mp, Control chart.mp.

BOX B 
preoperative.mp., Per-operative.mp., surg$.ti,ab, exp General Surgery/, exp Surgical Procedures, 
Operative/, Operative Time/ , Peri-operative.ti,ab., Perioperative.ti,ab., Pre-operative.ti,ab, Operative.ti,ab. 
Cancer$.mp., enhanced recovery.ti,ab., eras.ti,ab., rapid recovery.ti,ab., fast.mp. and track.ti,ab., Operating 
theatre.mp, Operating room.mp, Operating room$.mp, Anesthe$.mp, Anaesthe$.mp, Trauma.mp.

Combine box A and box B using AND

Combine using AND to either BOX C or BOX D

BOX C: Quantitative terms
Radnomized.ti,ab, Randomi?ed controlled trial.pt., Randomized controlled trial.pt, controlled clinical 
trial.pt., Randomized controlled trials.sh., random allocation.sh., double blind method.sh., single-blind 
method.sh., Single?blind method.sh, clinical trial.pt., exp clinical trial/, (clinic$ adj25 trial$).ti,ab., ((singl$ or 
doubl$ or trebl$ or tripl$) adj25 (blind$ or mask$)).ti,ab., placebos.sh., placebo$.ti,ab., comparative 
study.sh., exp evaluation studies/, prospective studies.sh., (control$ or prospective$ or volunteer$ or 
retrospective$).ti,ab., interrupted time?series, Time-series.ti,ab, Repeated measure$ .mp. , Cohort.mp., 
“Case?control”.mp., “case control”.mp. , (assess$ adj3 process quality).mp, (evaluat$ adj3 process 
quality).mp., compliance.ti,ab., quality control.mp, Process control.ti,ab, Control chart*.ti,ab, Adherence 
OR adherance.ti,ab, group adj3 compar*.mp, Control.ti,ab, Before adj2 after.mp., eval.$.ti,ab, Variability OR 
variation OR variable.mp., Checklist$.mp.

BOX D: Qualitative terms
Qualitative.ti,ab. , Focus Groups.mp. or exp Focus Groups/ , exp Interview/ or interview.mp. , Interviews as 
Topic.mp. or exp Interviews as Topic/ , ethnograph$.mp. , content analysis.mp. , grounded theory.mp,
grounded approach.mp. , exp Qualitative Research/ or qualitative.mp. , Phenomenolog$.mp. , discourse 
analysis.mp. , constant comparison.mp., observational method.mp , theoretical sampl$.mp. , thematic 
analys?s.mp. , improvement report$.mp. 
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Appendix 2. Study Design and Country of Publication Frequency for the 

100 Perioperative Quality Improvement Articles

Study Design No. of Articles 
Uncontrolled before and after (including 

statistical process control studies)
Nonrandomized controlled interventional study
Cluster randomized trial 
Randomized controlled trial 
Case series 
Time series or segmented time series
Cohort 

85 

4 
4
2
2
2
1

Country of Publication No. of Articles
United States
Netherlands 
United Kingdom
Germany
Australia
Norway
Finland
Taiwan
Iran
Africa
Turkey 
Colombia 
China
India
Switzerland
France
Italy

67
7
5
4
3
3
1
1
1
1
1
1
1
1
1
1
1
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Appendix 3. The 100 Perioperative Quality Improvement Articles,  

Classified According to Targeted Clinical Issue*

Intended Clinical Outcome No. of Articles 
Reduce postoperative complications—VTE 1

Improve postoperative process—organizational (e.g., discharge process, complication 
reporting)

3

Improve self-management/patient and family satisfaction 3

Reduce postoperative error  (e.g., medication errors, unnecessary tests) 4

Reduce postoperative complications—pain and sedation 5

Improve preoperative process (e.g., fasting, admissions documentation) 9

Improve intraoperative process—organizational (e.g., start time, waiting time between cases) 12

Reduce postoperative complications—general (e.g., hyponatremia, leak rate, lengthy 
intubation)

15

Improve intraoperative process—clinical (e.g., operative technique, never event) 18

Reduce postoperative complications—infection 30
VTE, venous thromboembolism.

* Each article was assigned to the category that represents the targeted clinical issue; some articles may also have addressed one or more 
of the other listed issues.
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Appendix 5. Example of Fully Complete Template for Intervention Description and Replication (TIDieR)  

Checklist Items*

1 2 3 4 5 6

Brief Name WHY: Rationale WHAT: Materials WHAT: Procedures

WHO: Staff Group, 
Level of Training  

& Expertise
HOW: Mode of 

Delivery
“multifaceted 
systems intervention” 
(p. 2014).

To determine whether 
a multifaceted 
systems intervention 
would eliminate 
catheter-related 
bloodstream 
infections

Web-based training 
module (http://www 
.hopkins-medicine 
.org.heic/), a 
standardized checklist 
to be used during 
central venous 
catheter insertion, 
a daily goals form, 
a central catheter 
insertion cart with  
four drawers and 
partitions to organize 
the contents, which 
can be rolled to the 
patient's room

Five interventions, 
including “empower-
ing nurses to stop 
the procedure if 
guidelines were not 
followed” (p. 2016). 
An example of 
reporting item 4 
(procedure) for this 
intervention is: “we 
discussed with both 
residents and nurses 
that the nurse should 
page the SICU 
attending physician 
if the resident, after 
the nurse identifies 
a violation, fails to 
corrrect the violation” 
(p. 2016).

“An interdisciplinary 
team including the 
SICU codirectors,  
ICU physicians, 
nurses, and infection 
control practitioners”  
(p. 2015). Additional 
information about how 
the QI team worked 
together included: 
“The SICU leadership 
met with both groups 
of providers and 
emphasized our focus 
on patient safety and 
teamwork” (p. 2018).

“All physicians or 
physician extenders 
who insert central 
catheters were 
required to complete 
a Web-based 
training module and 
successfully complete 
a ten-question test 
before they were 
allowed to insert 
a central venous 
catheter” (p. 2016).

7 8 9 10 11

WHERE: Setting + 
Infrastructure

WHEN & HOW 
MUCH:  

Dose/Duration Modifications
HOW WELL: 

(Planned)
HOW WELL:  

(Actual)
The surgical ICU is a  
16-bed unit for adult 
patients undergoing 
general, orthopedic, 
transplant, trauma, 
and vascular surgery. 
Extra features of 
the setting relevant 
to the intervention 
included “Hospital 
Epidemiology and 
Infection Control 
(HEIC) required 
leaders from hopsital 
administration to . . .  
provide the SICU 
with the additional 
resources required” 
(p. 2018).

From January 1, 
1998, through 
December 31, 2002, 
ALL those who insert 
central catheters 
were required to 
complete a Web-
based training module 
(URL provided) and 
successfully complete 
a 10-question test. 
The checklist was 
implemented in 
two phases, which 
inlcluded a 2-week 
observation period. 

The management 
of central venous 
catheters once they 
are inserted did not 
change during the 
study period, with 
the exception of 
the change in daily 
patient visits in the 
study SICU to ask 
whether catheters 
could be removed. 
Following a pilot test, 
the checklist was 
modified based on 
feedback received.

Residents were 
informed that a 
checklist was being 
used. This strategy 
allowed nurses to 
feel more comfortable 
intervening if they 
observed a violation, 
because they felt 
that an expectation 
had been set and as 
a result, they were 
less likely to have 
an uncomfortable 
encounter with 
a physician and 
they could stop the 
procedure if they 
saw a violation of 
evidence-based 
practice.

An example of 
actual compliance 
with one of the five 
interventions: “During 
the first month, 
nursing completed 
the checklist for 38 
procedures: eight 
(24%) for new central 
venous access, 30 
(79%) for catheter 
exchanges over a 
wire, and three (8%) 
were emergent. A 
nursing intervention 
was required in 32% 
(12/38) of central 
venous catheter 
insertions” (p. 2017).

SICU, surgical ICU; QI, quality improvement. 

* Adapted from Berenholtz SM, et al. Eliminating catheter-related bloodstream infections in the intensive care unit. Crit Care Med. 2004;32:2014–2020  
(reference 60, page 206).


