Grading of Interventions
The interventions in our review were evaluated using the Grading of Recommendations, Assessment, Development, and Evaluations (GRADE) approach, following the guide for complex interventions (1, 2). We graded the evidence both by grouped intervention and outcomes (Table 1; grouping in Figure 1) and by individual outcome (Table 2).
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Figure 1: Visualisation of intervention and outcome grouping. CDSS = Clinical Decision Support System.



Table 1: Summary of GRADE results. Interventions grouped by structural interventions (change in funding, decision tools) and soft interventions (education, guidelines, feedback, reminder). Combined interventions reported separately. Outcomes grouped by volume reduction (test rates, expenditure) and improvement of care (appropriateness, pattern, coefficient of variation). All outcomes were considered to be of critical importance. For visualisation of grouping see Figure 1. 
	Certainty assessment
	Effect c
	Certainty
	References

	No. of interventions (studies) a
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	
	
	

	Structural interventions: 19 (19)
	

	Volume reduction
	

	1 (1)
	RCT
	Serious b
	Not serious
	Not serious
	Serious d
	None
	Positive direction. NS. RR 10%.
	⨁⨁◯◯
Low
	(3)

	16 (16)
	3 controlled studies,
13 uncontrolled studies
	Serious b
	Not serious
	Not serious
	Not serious
	None
	Positive direction in all 16 interventions. Significant difference in nine, six NR. RR >= 20% in 12 interventions (eight significant). RR range 2% - 81%
	⨁◯◯◯
Very Low
	(4–19)

	Improvement of care
	

	2 (2)
	2 cluster RCTs
	Not Serious
	Not serious
	Not serious
	Serious d
	None
	Positive direction and significant difference in both interventions. RR range 11% – 30%
	⨁⨁⨁⨁
Moderate
	(20, 21)

	4 (4)
	4 uncontrolled studies
	Not Serious
	Not serious
	Not serious
	Not serious
	None
	Positive direction in all four interventions. Significant difference in two, two NR. RR >= 20% in three interventions (two significant). RR range 8% - 93%.
	⨁◯◯◯
Very Low
	(15, 16, 11, 9)

	Combined interventions: 10 (10)
	

	Volume reduction
	

	8 (8)
	1 controlled study,
7 uncontrolled studies
	Serious b
	Not serious
	Not serious
	Not serious
	None
	Positive direction in all eight interventions. Significant difference in three, four NR. RR >= 20% in five interventions (two significant). RR range 12% - 96%.
	⨁◯◯◯
Very Low
	(22–29)

	Improvement of care
	

	1 (1)
	1 cluster RCT
	Not Serious
	Not serious
	Not serious
	Serious d
	None
	Positive direction. Significance NR. RR 26%.
	⨁⨁⨁◯
Moderate
	(20)

	6 (6)
	1 controlled study,
5 uncontrolled studies
	Serious b
	Not serious
	Not serious
	Not serious
	None
	Positive direction in all six interventions. Significant difference in three, three NR. RR >= 20% in three interventions (three significant). RR range 12% - 96%.
	⨁◯◯◯
Very Low
	(22, 26, 27, 30, 29, 28)

	Soft interventions: 25 (20)
	

	Volume reduction
	

	4 (2)
	2 cluster RCTs
	Serious b
	Not serious
	Not serious
	Not serious
	None
	Positive direction in all four interventions. Significant difference in two, one NR. RR range 10% - 18%
	⨁⨁⨁◯
Moderate
	(31, 32)

	19 (16)
	5 controlled study,
11 uncontrolled studies
	Serious b
	Not serious
	Not serious
	Not serious
	None
	Positive direction in 17 interventions. Significant difference in nine, nine NR. RR >= 20% in nine interventions (four significant). RR <= -20% in both negative direction interventions (significance NR). RR range -32% - 89%.
	⨁◯◯◯
Very Low
	(33–48)

	Improvement of care
	

	1 (1)
	1 cluster RCT
	Not Serious
	Not serious
	Not serious
	Serious d
	None
	Positive direction. NS. RR 18%.
	⨁⨁⨁◯
Moderate
	(20)

	10 (8)
	3 controlled study,
5 uncontrolled studies
	Serious b
	Not serious
	Not serious
	Not serious
	None
	Positive direction in all ten interventions. Significant difference in four, four NR. RR >= 20% in nine interventions (three significant). RR range 13% - 172%.
	⨁◯◯◯
Very Low
	(36, 33, 35, 41, 44, 48–50)



a Multiple distinct interventions per study in two- and three-armed studies.
b RCTs with potential selective outcome reporting bias. Observational studies with failure to adequately control confounding.(51)
c Summary of effects based on results in data extraction table (Table 4 in manuscript). Positive percentage equals effect in positive direction.
d Results based on single study or two studies, NS or significance NR.

[bookmark: __DdeLink__3214_479035489]Abbreviations: NS = Not significant, NR = Not Reported, RCT =  Randomised Control Trial, RR = Relative Reduction (absolute value in cases of increasing aim).




Table 2: Summary of GRADE results by outcome. For explanations and abbreviations see table 1. All outcomes were considered to be of critical importance.
	Certainty assessment
	Effect c
	Certainty
	References

	No. of interventions (studies) a
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	
	
	

	Improvement of care
	

	Appropriateness
	

	4 (2)
	cluster RCT
	Not serious
	Not serious
	Not serious
	Serious d
	None
	Positive direction in all four interventions. Significant difference in two, one NR. RR >= 20% in two interventions (one significant). RR range 11% - 30%.
	⨁⨁⨁◯
Moderate
	(21, 20)

	Volume reduction
	

	Expenditure
	

	1 (1)
	RCT
	Serious b
	Not serious
	Not serious
	Serious d
	None
	Positive direction. NS. RR 10%.
	⨁⨁◯◯
Low
	(3)

	Test numbers/rates
	

	4 (2)
	cluster RCT
	Serious b
	Not serious
	Not serious
	Not serious
	None
	Positive direction in all four interventions. Significant difference in two, one NR. RR range 10% -18%.
	⨁⨁⨁◯
Moderate
	(32, 31)

	Improvement of care
	

	Appropriateness
	

	2 (1)
	Controlled study
	Serious b
	Not serious
	Not serious
	Not serious
	None
	Positive direction in both interventions. Significant difference in one, one NR. RR range 52% - 172%.
	⨁◯◯◯
Very Low
	(36)

	Coefficient of Variation
	

	3 (1)
	Controlled study
	Serious b
	Not serious
	Not serious
	Serious d
	None
	Positive direction in all three interventions. Significance NR. RR >= 20% in two interventions, RR range 13% - 38%.
	⨁◯◯◯
Very Low
	(33)

	Pattern
	

	2 (2)
	Controlled study
	Serious b
	Not serious
	Not serious
	Not serious
	None
	Positive direction, significant difference and RR >= 20% in both interventions. RR range 4% - 86%.
	⨁◯◯◯
Very Low
	(26, 35)

	Volume reduction
	

	Test numbers/rates
	

	12 (9)
	Controlled study
	Serious b
	Not serious
	Not serious
	Not serious
	None
	Positive direction in 11 interventions. Significant difference in five, five NR. RR >= 20% in two interventions (one significant). Negative direction in one intervention with
RR < -20%, significance NR. RR range -31% - 44%.
	⨁◯◯◯
Very Low
	(4, 7, 34, 26, 5, 36, 33, 35, 39)

	Expenditure
	
	
	
	
	
	
	
	
	

	1 (1)
	Controlled study
	Serious b
	Not serious
	Not serious
	Serious d
	None
	Positive direction, RR 20%, significance NR
	⨁◯◯◯
Very Low
	(35)

	Improvement of care
	

	Appropriateness
	

	8 (8)
	Uncontrolled study
	Serious b
	Not serious
	Not serious
	Not serious
	None
	Positive direction in all eight interventions. Significant difference in three, three NR. RR >= 20% in six interventions (one significant). RR range 7% - 96%.
	⨁◯◯◯
Very Low
	(22, 11, 15, 30, 16, 48, 44, 41)

	Pattern
	

	6 (6)
	Uncontrolled study
	Serious b
	Not serious
	Not serious
	Not serious
	None
	Positive direction in all six interventions. Significant difference in three, three NR. RR >= 20% in five interventions (two significant). RR range 9% - 96%.
	⨁◯◯◯
Very Low
	(27–29, 50, 49, 9, 48)

	Volume reduction
	

	Expenditure
	

	7 (7)
	Serious b
	Serious b
	Not serious
	Not serious
	Not serious
	None
	Positive direction in all seven interventions. Significant difference in two, five NR. RR >= 20% in five interventions (one significant). RR range 14% - 89%.
	⨁◯◯◯
Very Low
	(22, 38, 37, 19, 15, 27, 42)

	Test numbers/rates
	

	28 (28)
	Uncontrolled study
	Serious b
	Not serious
	Not serious
	Not serious
	None
	Positive direction in 27 interventions. Significant difference in 15, 11 NR. RR >= 20% in 23 interventions (15 significant). Negative direction in one intervention with RR < -20%, significant. RR range -20% - 96%.
	⨁◯◯◯
Very Low
	(23, 24, 8, 12, 11, 10, 14, 13, 17, 18, 47, 37, 25, 19, 15, 28, 29, 27, 9, 6, 16, 41, 40, 45, 43, 44, 46, 48)



Abbreviations: NS = Not significant, NR = Not Reported, RCT =  Randomised Control Trial, RR = Relative Reduction (absolute value in cases of increasing aim).
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