
Table S3. Result of outcomes 

Study ID Intervention vs 
control 

Outcome definition Baseline data 
in Intervention 
group 

Baseline 
data in 
control 
group 

Measure of 
follow-up in 
Interventio
n group 

Measure 
of follow-
up in 
control 
group 

Outcome Measure of result (changes 
from) 

No. of 
missing 
participants  Intervention 

vs control 
(post-
intervention
) 

Baseline to 
interventio
n group 

Baseline to 
control 
group 

Primary outcome  

Du Yan 
2021 [1] 

Education plus 
individualized 
prescribing 
feedback 
dashboard vs 
Education 

Antibiotic prescription rate 
(APR) -upper respiratory 
infection (URI) 
Given the difference in 
baseline prescription rates, 
they used an interaction 
term between group and 
time period (post versus 
pre 
This interaction term is the 
ratio of two odds ratios 
(ORs) 

15% 18.4% 7.8% 12.8% OR 0.60 (CI 
95% 0.47 to 
0.77) 

OR 0.49 (CI 
95% 0.32 to 
0.73) 

OR 0.81 (CI 
95% 0.69 to 
0.95) 

Not missing 
data 

APR - 
Bronchitis 
 

64% 46.8% 32.1% 35.3% OR 0.42 (CI 
95% 0.32 to 
0.55) 

OR 0.25 (CI 
95% 0.15 to 
0.40) 

OR 0.60 (CI 
95% 0.49 to 
0.73) 

APR - 
Sinusitis 

87.2% 84.1% 76.8% 76.7% OR 1.05 (CI 
95% 0.91 to 
1.21) 

OR 0.64 (CI 
95% 0.51 to 
0.81) 

OR 0.61 (CI 
95% 0.56 to 
0.67) 

APR - 
Pharyngitis 

74.9% 81.3% 65.5% 75.3% OR 0.91 (CI 
95% 0.76 to 
1.09) 

OR 0.66 (CI 
95% 0.48 to 
0.90) 

OR 0.73 (CI 
95% 0.64 to 
0.83) 

Hemkens 
2017 [2,3] 

Personalized 
prescription 
feedback vs no 
intervention (usual 
care) 

Prescriptions per year 
(defined daily doses 
DDD/100c, all antibiotic 
types), all patients and 
year 1 

Median 101 
(IQR 83 to 130) 

Median 
101 (IQR 
83 to 
133) 

Median 
90.5 (IQR 
71.2 to 
119.1) 

Median 
90.3 (IQR 
71.8 to 
121.2) 

Change from Baseline (between-group 
difference): 0.81% (CI -2.56% to 4.30%) 

When they 
had no 
prescribing 
information 
for a certain 



Study ID Intervention vs 
control 

Outcome definition Baseline data 
in Intervention 
group 

Baseline 
data in 
control 
group 

Measure of 
follow-up in 
Interventio
n group 

Measure 
of follow-
up in 
control 
group 

Outcome Measure of result (changes 
from) 

No. of 
missing 
participants  Intervention 

vs control 
(post-
intervention
) 

Baseline to 
interventio
n group 

Baseline to 
control 
group 

Prescriptions per year, ≤ 5 
years and year 1 

Median 70 
(IQR 15 to 160) 

Median 
71 (IQR 0 
to 150) 

Median 
89.5 (IQR 
47.7 to 
166.9) 

Median 
82.9 (IQR 
48.6 to 
164.7) 

Change from Baseline (between-group 
difference): 1.53% (-9.39% to 13.77%) 

month they 
assumed that 
a physician 
actually 
prescribed no 
antibiotics 
whenever 
there was at 
least 1 
consultation 
in this month, 
otherwise 
they kept the 
value of 
antibiotics as 
missing. They 
did not 
impute any 
missing data. 
In some 
cases, there 
was no 
information 
on baseline 
characteristic
s used for the 
linear model; 
then they 
excluded 
those 
physicians 

Prescriptions per year, 6 - 
18 years and year 1 

Median 109 
(IQR 67 to 168) 

Median 
107 (IQR 
63 to 
173) 

Median 
97.2 (IQR 
60.4 to 
156.9) 

Median 
105 (IQR 
65.8 to 
164.2) 

Change from Baseline (between-group 
difference): -8.61% (-14.87% to -1.90%) 

Prescriptions per year, 19 - 
65 years and year 1 

Median 107 
(IQR 85 to 140) 

Median 
108 (IQR 
85 to 
144) 

Median 
94.4 (IQR 
73.1 to 
126.9) 

Median 
95.3 (IQR 
71.5 to 
129.2) 

Change from Baseline (between-group 
difference): -0.17% (-3.58% to 3.36%) 

Prescriptions per year, > 65 
years and year 1 

Median 90 
(IQR 71 to 122) 

Median 
91 (IQR 
71 to 
120) 

Median 
81.4 (IQR 
62.1 to 
113.2) 

Median 
80.3 (IQR 
60.3 to 
113.7) 

Change from Baseline (between-group 
difference): 1.13% (-2.75% to 5.16%) 

Prescriptions per year, 
Penicillins (beta-Lactams) 
and year 1 

Median 41 
(IQR 30 to 56) 

Median 
40 (IQR 
29 to 57) 

Median 
37.6 (IQR 
26.5 to 
50.6) 

Median 
36.6 (IQR 
25.9 to 
50.7) 

Change from Baseline (between-group 
difference): 1.42% (-2.65% to 5.65%) 

Prescriptions per year, 
Other beta-Lactams and 
year 1 

Median 7 (IQR 
2 to 16) 

Median 6 
(IQR 2 to 
18) 

Median 6.6 
(IQR 2.3 to 
15.8) 

Median 
6.9 (IQR 
2.4 to 
16.5) 

Change from Baseline (between-group 
difference): -0.04% (-7.80% to 8.37%) 

Prescriptions per year, 
Quinolones and year 1 

Median 18 
(IQR 12 to 26) 

Median 
17 (IQR 
12 to 25) 

Median 
16.3 (IQR 
10.9 to 
23.9) 

Median 
15.5 (IQR 
10.2 to 
23) 

Change from Baseline (between-group 
difference): -0.82% (-5.42% to 4.00%) 

Prescriptions per year, 
Macrolides, Lincosamides, 
StGr and year 1 

Median 14 
(IQR 9 to 23) 

Median 
15 (IQR 8 
to 25) 

Median 
11.8 (IQR 
6.8 to 19.9) 

Median 
12.4 (IQR 
7 to 21) 

Change from Baseline (between-group 
difference): -1.39% (-6.58% to 4.07%) 



Study ID Intervention vs 
control 

Outcome definition Baseline data 
in Intervention 
group 

Baseline 
data in 
control 
group 

Measure of 
follow-up in 
Interventio
n group 

Measure 
of follow-
up in 
control 
group 

Outcome Measure of result (changes 
from) 

No. of 
missing 
participants  Intervention 

vs control 
(post-
intervention
) 

Baseline to 
interventio
n group 

Baseline to 
control 
group 

Prescriptions per year, 
Tetracyclines and year 1 

Median 4 (IQR 
1 to 9) 

Median 4 
(IQR 1 to 
9) 

Median 4.9 
(IQR 2.5 to 
9.6) 

Median 
5.1 (IQR 
2.3 to 
9.6) 

Change from Baseline (between-group 
difference): 4.77% (-3.78% to 14.08%) 

from this 
analysis. 
211 
Discontinued 
intervention 
(opt-out) 
0 
Discontinued 
control (opt-
out) 
Analyzed  
-Intervention 
group): 
44 Excluded 
from analysis 
(26 
Deregistered 
from 
health care 
system, 7 
Data error, 11 
Implausible 
baseline 
covariates). 
-Control 
group: 42 
Excluded 
from analysis, 
(20 
Deregistered 
from 

Prescriptions per year, 
Sulfonamides/Trimethopri
m and year 1 

Median 2 (IQR 
1 to 5) 

Median 2 
(IQR 1 to 
5) 

Median 2.1 
(IQR 0.9 to 
4.4) 

Median 2 
(IQR 0.9 
to 4.5) 

Change from Baseline (between-group 
difference): 5.68% (-4.29% to 16.70%) 

Prescriptions per year, 
Aminoglycosides and year 
1 

Median 0 (IQR 
0 to 0) 

Median 0 
(IQR 0 to 
0) 

Median 
0.09 (IQR 
0.02 to 0.9) 

Median 
3.2 (IQR 
0.6 to 
4.8) 

Change from Baseline (between-group 
difference): 12.89% (-64.10% to 255.0%) 

Prescriptions per year 
(DDD/100c, all antibiotic 
types), all patients and 
year 2 

NA NA Median 91 
(IQR 70.3 to 
121.7) 

Median 
92.7 (IQR 
71.5 to 
128.3) 

Change from Baseline (between-group 
difference): -1.73% (-5.07% to 1.72%) 

Prescriptions per year, ≤ 5 
years and year 2 

NA NA Median 80 
(IQR 46.7 to 
156.1) 

Median 
84.4 (IQR 
46.4 to 
160) 

Change from Baseline (between-group 
difference): -2.03% (-13.11% to 10.45%) 

Prescriptions per year, 6 - 
18 years and year 2 

NA NA Median 
101.5 (IQR 
63.3 to 
163.7) 

Median 
105.9 
(IQR 63.9 
to 172.1) 

Change from Baseline (between-group 
difference): -4.10% (-10.78% to 3.07%) 

Prescriptions per year, 19 - 
65 years and year 2 

NA NA Median 
92.8 (IQR 
68.8 to 128) 

Median 
97.7 (IQR 
70.9 to 
138) 

Change from Baseline (between-group 
difference): -4.59% (-7.91% to -1.16%) 

Prescriptions per year, > 65 
years and year 2 

NA NA Median 
83.7 (IQR 
61.4 to 
118.5) 

Median 
83.6 (IQR 
61.2 to 
122.4) 

Change from Baseline (between-group 
difference): -2.53% (-6.33% to 1.42%) 



Study ID Intervention vs 
control 

Outcome definition Baseline data 
in Intervention 
group 

Baseline 
data in 
control 
group 

Measure of 
follow-up in 
Interventio
n group 

Measure 
of follow-
up in 
control 
group 

Outcome Measure of result (changes 
from) 

No. of 
missing 
participants  Intervention 

vs control 
(post-
intervention
) 

Baseline to 
interventio
n group 

Baseline to 
control 
group 

Prescriptions per year, 
Penicillins (beta-Lactams) 
and year 2 

NA NA Median 
37.8 (IQR 
26.7 to 
53.8) 

Median 
38.8 (IQR 
26.5 to 
56.9) 

Change from Baseline (between-group 
difference): -1.98% (-5.97% to 2.18%) 

health care 
system, 7 
Data error, 15 
Implausible 
baseline 
covariates) 

Prescriptions per year, 
Other beta-Lactams and 
year 2 

NA NA Median 6.2 
(IQR 2.2 to 
16.1) 

Median 
7.2 (IQR 
2.3 to 
17.9) 

Change from Baseline (between-group 
difference): -3.55% (-11.15% to 4.70%) 

Prescriptions per year, 
Quinolones and year 2 

NA NA Median 
15.1 (IQR 
9.6 to 23.3) 

Median 
14.3 (IQR 
9.4 to 
22.4) 

Change from Baseline (between-group 
difference): -1.00% (-5.67% to 3.91%) 

Prescriptions per year, 
Macrolides, Lincosamides, 
StGr and year 2 

NA NA Median 
12.5 (IQR 7 
to 21.4) 

Median 
13.6 (IQR 
7.5 to 
23.3) 

Change from Baseline (between-group 
difference): -5.71% (-10.75% to -0.38%) 

Prescriptions per year, 
Tetracyclines and year 2 

NA NA Median 5.1 
(IQR 2.5 to 
9.5) 

Median 
4.9 (IQR 
2.5 to 
9.5) 

Change from Baseline (between-group 
difference): 2.81% (-5.91% to 12.34%) 

Prescriptions per year, 
Sulfonamides/Trimethopri
m and year 2 

NA NA Median 2 
(IQR 0.8 to 
4.3) 

Median 
2.1 (IQR 
0.8 to 
4.5) 

Change from Baseline (between-group 
difference): 4.94% (-5.42% to 16.44%) 

Prescriptions per year, 
Aminoglycosides and year 
2 

NA NA Median 0.2 
(IQR 0.05 to 
3.1) 

Median 
3.5 (IQR 
1.3 to 9) 

Change from Baseline (between-group 
difference): -43.59% (-84.51% to 105.4%) 

Curtis 2021 
[4] 

Intervention group 
1 + group 2 (The 
‘Plain’ + The 
‘Behavioural 

The difference in 
proportion of antibiotics 
which were broad-
spectrum, for intervention 

12.67% 12.71% 11.25% 11.59% Regression 
model 
indicated 
this was not 

1.42% 1.12% Not missing 
data 



Study ID Intervention vs 
control 

Outcome definition Baseline data 
in Intervention 
group 

Baseline 
data in 
control 
group 

Measure of 
follow-up in 
Interventio
n group 

Measure 
of follow-
up in 
control 
group 

Outcome Measure of result (changes 
from) 

No. of 
missing 
participants  Intervention 

vs control 
(post-
intervention
) 

Baseline to 
interventio
n group 

Baseline to 
control 
group 

impact’) vs No 
intervention 

versus control, during 
follow-up 

statistically 
significant at 
P < 0.05 
(coefficient 
−0.31%, CI: 
−0.7% to 
0.1%, P = 
0.104) 

Intervention group 
1 (Behavioural 
impact 
intervention) vs 
Intervention group 
2 (Plain 
intervention) 

12.7% 12.64% 11.07% 11.44% This 
difference 
was 
significant at 
P < 0.05 
(coefficient 
0.41%, CI: 
0.007% to 
0.8%) 
P = 0.046) 

1.63% 1.2% 

Linder 
2010 [5] 

Acute Respiratory 
Infection (ARI) 
Quality Dashboard 
vs Usual care 

Antibiotic prescribing rate 
for ARIs: difference in 
antibiotic prescribing 
between control and 
intervention practices for 
ARI visits in aggregate, 
adjusted for clustering by 
clinic 

Not reported Not 
reported 

47% 47% OR 0.97 (CI 
95% 0.7 to 
1.4) 

- - Not missing 
data (intent-
to-intervene 
analysis) 

Antibiotic prescribing rate 
for ARIs - ARI Quality 
Dashboard Users 
(intervention clinicians who 
used the ARI Quality 

Not reported Not 
reported 

42% 50% OR 0.72 (CI 
95% 0.54 to 
0.96) 

- - 



Study ID Intervention vs 
control 

Outcome definition Baseline data 
in Intervention 
group 

Baseline 
data in 
control 
group 

Measure of 
follow-up in 
Interventio
n group 

Measure 
of follow-
up in 
control 
group 

Outcome Measure of result (changes 
from) 

No. of 
missing 
participants  Intervention 

vs control 
(post-
intervention
) 

Baseline to 
interventio
n group 

Baseline to 
control 
group 

Dashboard at least once 
with intervention clinicians 
who did not use the ARI 
Quality Dashboard, 
adjusted for clustering by 
clinician) 

Shen XR 
2018 [6] 

Just-in-Time 
Information and 
Feedback vs usual 
care 

Percentages of patients 
with respiratory tract 
infections (RTIs) Oral 

65.6% 66% 42.3% 60.5% OR 0.48 (CI 
95% 0.31 to 
0.73) * 

- - 5% of 
patients in 
intervention 
group – 
baseline 
4% of 
patients in 
intervention 
group – 
baseline 
3% of 
patients in 
intervention 
group – 
endpoint 
4% of 
patients in 
intervention 
group – 
endpoint 
 
 

For RTIs Intravenous 54% 53% 38.4% 51.2% OR 0.59 (CI 
95% 0.39 to 
0.91) * 

- - 

For RTIs any 78.1% 90.3% 64.3% 89.7% OR 0.21 (CI 
95% 0.12 to 
0.36) * 

- - 

For gastrointestinal tract 
infections (GTIs) Oral 

64% 68% 12.8% 62.5% OR 0.09 (CI 
95% 0.03 to 
0.26) * 

- - 

For GTIs Intravenous 58.6% 60% 36.4% 60% OR 0.38 (CI 
95% 0.15 to 
0.95) * 

- - 

For GTIs any 94.7% 96.2% 52.4% 90% OR 0.40 (CI 
95% 0.17 to 
0.95) * 

- - 

For RTIs and/or GTIs Oral 65.3% 66.5% 36.7% 60.9% OR 0.37 (CI 
95% 0.25 to 
0.55) * 

- - 

For RTIs and/or GTIs 
Intravenous 

55.1% 54.6% 38% 52.7% OR 0.55 (CI 
95% 0.37 to 
0.81) * 

- - 



Study ID Intervention vs 
control 

Outcome definition Baseline data 
in Intervention 
group 

Baseline 
data in 
control 
group 

Measure of 
follow-up in 
Interventio
n group 

Measure 
of follow-
up in 
control 
group 

Outcome Measure of result (changes 
from) 

No. of 
missing 
participants  Intervention 

vs control 
(post-
intervention
) 

Baseline to 
interventio
n group 

Baseline to 
control 
group 

For RTIs and/or GTIs any 88.8% 91.7% 62.3% 89.7% OR 0.19 (CI 
95% 0.11 to 
0.32) * 

- - 

Elouafkaou
i 2016 [7,8] 

All interventions 
(BCM, written 
behaviour change 
message; HB, 
health board; A&F, 
audit and feedback) 
versus Control (No 
A&F) 

All antibiotic items/100 
claims 

Mean rate:8.5 
(SD:9.5) 

Mean 
rate:8.3 
(SD:7.2) 

Mean 
rate:7.5 
(SD:NR) 

Mean 
rate:7.9 
(SD:NR) 

Change from baseline (All percentages 
standardised using control group baseline 
mean prescribing rate (8.3)) = -5.7% (CI 
95% -10.2% to -1.1%) 

Intervention= 
4%  
Control = 7% 

DDD (all antibiotics)/100 
claims 

Mean 
rate:40.7 
(SD:NR) 

Mean 
rate:39.5 
(SD:NR) 

Mean 
rate:37.3 
(SD:NR) 

Mean 
rate:39.7 
(SD:NR) 

Change from baseline (Percentages 
standardised using control group mean 
prescribing rate (39.5) = -6.6% (-12.5% to -
0.7%) 

Amoxicillin 3g/100 claims Mean rate:0.1 
(SD:NR) 

Mean 
rate:0.1 
(SD:NR) 

Mean 
rate:0.1 
(SD:NR) 

Mean 
rate:0.1 
(SD:NR) 

Change from baseline (All percentages 
standardised using 0.077) = -26.0% (-64.9% 
to 13.0%) 

DDD (Amoxicillin 3g)/100 
claims 

Mean rate:0.5 
(SD:NR) 

Mean 
rate:0.4 
(SD:NR) 

Mean 
rate:0.4 
(SD:NR) 

Mean 
rate:0.5 
(SD:NR) 

Change from baseline (All percentages 
standardised using 0.44) = -31.8% (-79.5% 
to 13.6%) 

Broad spectrum 
antibiotics/100 claims 
(clindamycin, co-amoxiclav, 
clarithromycin, cefalexin, 
and cefradine) 

Mean rate:0.1 
(SD:NR) 

Mean 
rate:0.2 
(SD:NR) 

Mean 
rate:0.1 
(SD:NR) 

Mean 
rate:0.1 
(SD:NR) 

Change from baseline (All percentages 
standardised using 0.15) = -33.3% (-80.0% 
to 20.0%) 

DDD (Broad spectrum 
antibiotics)/100 claims 

Mean rate:0.4 
(SD:NR) 

Mean 
rate:0.8 
(SD:NR) 

Mean 
rate:0.3 
(SD:NR) 

Mean 
rate:0.8 
(SD:NR) 

Change from baseline (All percentages 
standardised using 0.81) = -33.3% (-79.0% 
to 12.3%) 

BCM intervention 
and A&F versus no 
BCM intervention 
and A&F 

All antibiotic items/100 
claims 

Mean rate:8.5 
(SD:NR) 

Mean 
rate:8.5 
(SD:NR) 

Mean 
rate:7.2 
(SD:NR) 

Mean 
rate:7.7 
(SD:NR) 

Change from baseline (All percentages 
standardised using control group baseline 
mean prescribing rate (8.3)) = -6.1% (-
10.4% to -1.9%) 

Intervention= 
4%  
Control = 7% 



Study ID Intervention vs 
control 

Outcome definition Baseline data 
in Intervention 
group 

Baseline 
data in 
control 
group 

Measure of 
follow-up in 
Interventio
n group 

Measure 
of follow-
up in 
control 
group 

Outcome Measure of result (changes 
from) 

No. of 
missing 
participants  Intervention 

vs control 
(post-
intervention
) 

Baseline to 
interventio
n group 

Baseline to 
control 
group 

  
  
  
  
  

DDD (all antibiotics)/100 
claims 

Mean 
rate:41.7 
(SD:NR) 

Mean 
rate:39.7 
(SD:NR) 

Mean 
rate:36.7 
(SD:NR) 

Mean 
rate:38 
(SD:NR) 

Change from baseline (Percentages 
standardised using control group mean 
prescribing rate (39.5) = -5.7% (-10.7% to -
0.7%) 

Amoxicillin 3g/100 claims Mean rate:0.1 
(SD:NR) 

Mean 
rate:0.1 
(SD:NR) 

Mean 
rate:0.1 
(SD:NR) 

Mean 
rate:0.1 
(SD:NR) 

Change from baseline (All percentages 
standardised using 0.077) = -13.0% (-39.0% 
to 13.0%) 

DDD (Amoxicillin 3g)/100 
claims 

Mean rate:0.6 
(SD:NR) 

Mean 
rate:0.5 
(SD:NR) 

Mean 
rate:0.4 
(SD:NR) 

Mean 
rate:0.3 
(SD:NR) 

Change from baseline (All percentages 
standardised using 0.44) = -9.1% (-40.9% to 
25.0%) 

Broad spectrum 
antibiotics/100 claims 

Mean rate:0.1 
(SD:NR) 

Mean 
rate:0.1 
(SD:NR) 

Mean 
rate:0.1 
(SD:NR) 

Mean 
rate:0.1 
(SD:NR) 

Change from baseline (All percentages 
standardised using 0.15) = -6.7% (-20.0% to 
13.3%) 

DDD (Broad spectrum 
antibiotics)/100 claims 

Mean rate:0.3 
(SD:NR) 

Mean 
rate:0.4 
(SD:NR) 

Mean 
rate:0.2 
(SD:NR) 

Mean 
rate:0.3 
(SD:NR) 

Change from baseline (All percentages 
standardised using 0.81) = -6.2% (-21.0% to 
8.6%) 

HB comparator and 
A&F versus No HB 
comparator and 
A&F 

All antibiotic items/100 
claims 

Mean rate:8.6 
(SD:NR) 

Mean 
rate:8.4 
(SD:NR) 

Mean 
rate:7.4 
(SD:NR) 

Mean 
rate:7.5 
(SD:NR) 

Change from baseline (All percentages 
standardised using control group baseline 
mean prescribing rate (8.3)) = -4.3% (-8.6% 
to 0.1%) 

Intervention= 
4%  
Control = 7% 

DDD (all antibiotics)/100 
claims 

Mean rate:40 
(SD:NR) 

Mean 
rate:41.4 
(SD:NR) 

Mean 
rate:37.4 
(SD:NR) 

Mean 
rate:37.2 
(SD:NR) 

Change from baseline (Percentages 
standardised using control group mean 
prescribing rate (39.5) = -4.2% (-9.4% to 
1.1%) 

Amoxicillin 3g/100 claims Mean rate:0.1 
(SD:NR) 

Mean 
rate:0.1 
(SD:NR) 

Mean 
rate:0.1 
(SD:NR) 

Mean 
rate:0.1 
(SD:NR) 

Change from baseline (All percentages 
standardised using 0.077) = -13.0% (-39.0% 
to 26.0%) 

DDD (Amoxicillin 3g)/100 
claims 

Mean rate:0.5 
(SD:NR) 

Mean 
rate:0.6 
(SD:NR) 

Mean 
rate:0.3 
(SD:NR) 

Mean 
rate:0.4 
(SD:NR) 

Change from baseline (All percentages 
standardised using 0.44) = -9.1% (-43.2% to 
22.7%) 



Study ID Intervention vs 
control 

Outcome definition Baseline data 
in Intervention 
group 

Baseline 
data in 
control 
group 

Measure of 
follow-up in 
Interventio
n group 

Measure 
of follow-
up in 
control 
group 

Outcome Measure of result (changes 
from) 

No. of 
missing 
participants  Intervention 

vs control 
(post-
intervention
) 

Baseline to 
interventio
n group 

Baseline to 
control 
group 

Broad spectrum 
antibiotics/100 claims 

Mean rate:0.1 
(SD:NR) 

Mean 
rate:0.1 
(SD:NR) 

Mean 
rate:0.1 
(SD:NR) 

Mean 
rate:0.1 
(SD:NR) 

Change from baseline (All percentages 
standardised using 0.15) = 2.0% (-13.3% to 
20.0%) 

DDD (Broad spectrum 
antibiotics)/100 claims 

Mean rate:0.4 
(SD:NR) 

Mean 
rate:0.3 
(SD:NR) 

Mean 
rate:0.2 
(SD:NR) 

Mean 
rate:0.3 
(SD:NR) 

Change from baseline (All percentages 
standardised using 0.81) = 4.9% (-11.1% to 
19.8%) 

Chang 
2020 [9] 

The feedback 
included an 
individual ranking 
score (group 1) 
crossover after 3 
months to no 
intervention (group 
2) crossover after 3 
months to feedback 

The antibiotic prescription 
rates: the 10-day antibiotic 
prescription rate of 
physicians 

Mean 
rate:30.8 
(SD:15.5) 

Mean 
rate:35.2 
(SD:14.9) 

Group 1 in 
crossover 
point: mean 
rate 20.3% 
end point: 
mean rate 
15.7% 

Group 2 
in 
crossover 
point: 
mean 
rate 
33.1% 
end 
point: 
mean 
rate 
18.9% 

Change from 
Baseline in 
period 1 and 
period 2 
(crossover): 
At the end of 
the 6-month 
study 
period, there 
was no 
significant 
difference in 
the rate of 
antibiotic 
prescriptions 
between the 
two groups 
(P-value = 
0.078). 

Period 1: 
the relative 
decline in 
antibiotic 
prescription 
rate (ΔAPR) 
among the 
intervention 
group was 
10.5% (P-
value < 
0.001) but 
more 
pronounced 
than for the 
control 
group, 
which also 
exhibited a 
significant 
decline in 
prescription 
rate (ΔAPR 
= 2.1%, P-

Period 2:  
there were 
significant 
changes in 
antibiotic 
prescription 
rates for 
the 
interventio
n group 
(ΔAPR = 
14.2%, P-
value < 
0.001), as 
well as for 
the control 
group 
(ΔAPR = 
4.6%, P-
value < 
0.001), and 
as before, 
the rate of 
decline was 
more 

One physician 
from group 2 
was excluded 
due to IT 
technical 
problem, 
data could 
not be 
retrieved 



Study ID Intervention vs 
control 

Outcome definition Baseline data 
in Intervention 
group 

Baseline 
data in 
control 
group 

Measure of 
follow-up in 
Interventio
n group 

Measure 
of follow-
up in 
control 
group 

Outcome Measure of result (changes 
from) 

No. of 
missing 
participants  Intervention 

vs control 
(post-
intervention
) 

Baseline to 
interventio
n group 

Baseline to 
control 
group 

value = 
0.002). 

pronounce
d in the 
interventio
n group 

Jones 2021 
[10] 

Peer comparison 
with behavioural 
feedback 
intervention vs Not 
intervention 
  
  

Overall acute respiratory 
infections (ARI) prescribing 
rates: the proportion of 
encounters with a 
diagnosis for an ARI 

35.9% 38.1% 30.6% 40.6% - - - Not missing 
data 

Secondary outcome 

Du Yan 
2021 [1] 

Education plus 
individualized 
feedback vs 
Education 

Proportion of total visits 
diagnosed as sinusitis or 
pharyngitis over time 

Not reported Not 
reported 

Not 
reported 

Not 
reported 

OR 1.36 (CI 
95% 1.29 to 
1.44) 

Not 
reported 

Not 
reported 

Not missing 
data 

Daneman 
2021 
[11,12] 

MyPractice report 
as a novel dynamic, 
online dashboard 
vs Usual static 
(PDF) email 
attachment 

Antibiotic duration: 
proportion of antibiotic 
treatments exceeding 7 
days during the quarter 

Median 16% 
(IQR: 7 to 25)
  

Median 
17% (IQR: 
8 to 29) 

Median 
30.1% 

Median 
31.1% 

OR 1.94 (CI 
95% 0.88 to 
1.23) 

Not 
reported 

Not 
reported 

Not missing 
data 
(intention to 
treat analysis) 

Antibiotic initiation: 
proportion of residents 
initiated on an antibiotic 
during the quarter 

Median 23% 
(IQR: 17 to 27)
  

Median 
24% (IQR: 
17 to 29) 

Median 
23.2%   

Median 
23.8% 

OR 0.98 (CI 
95% 0.89 to 
1.06) 

- - Not missing 
data 
(intention to 
treat analysis) 

Curtis 2021 
[4] 

Intervention group 
1 + group 2 (The 
‘Plain’ + The 
‘Behavioural 
impact’) vs No 
intervention (All 
practices had 

Dashboard engagement 
outcome: Practices having 
at least one dashboard 
view 

60.9% 56.4% 65.7% 55.9% Difference in 
proportion 
9.8% (CI 95% 
4.76% to 
14.9%) 

+34 
practices 
(+4.8%) 

-4 practices Not missing 
data 



Study ID Intervention vs 
control 

Outcome definition Baseline data 
in Intervention 
group 

Baseline 
data in 
control 
group 

Measure of 
follow-up in 
Interventio
n group 

Measure 
of follow-
up in 
control 
group 

Outcome Measure of result (changes 
from) 

No. of 
missing 
participants  Intervention 

vs control 
(post-
intervention
) 

Baseline to 
interventio
n group 

Baseline to 
control 
group 

access to 
OpenPrescribing.ne
t usage 
(Dashboard) for 
individual practice 
pages.) 

Intervention group 
1 (Behavioural 
impact 
intervention) vs 
Intervention group 
2 (Plain 
intervention) 

61.2% 60.5% 62.4% 69.1% Difference in 
proportion 
6.8% (CI 95% 
−0.19% to 
13.8%) 

+4 practices +30 
practices 

Intervention group 
1 + group 2 (The 
‘Plain’ + The 
‘Behavioural 
impact’) vs No 
intervention (All 
practices had 
access to 
OpenPrescribing.ne
t usage 
(Dashboard) for 
individual practice 
pages.) 

Dashboard engagement 
outcome: Page views per 
practice 

Mean: 1.51 
(SD: 1.99) 

Mean: 
1.44 (SD: 
2.09) 

Mean: 1.75 
(SD: 2.12) 

Mean: 
1.42 (SD: 
2.11) 

- Difference 
of means: 
+0.24 

Difference 
of means: -
0.02 

Intervention group 
1 (Behavioural 
impact 
intervention) vs 
Intervention group 

Mean: 1.4 (SD: 
1.78) 

Mean: 
1.63 (SD: 
2.18) 

Mean: 1.66 
(SD: 2.12) 

Mean: 
1.84 (SD: 
2.12) 

- Difference 
of means: 
+0.24 

Difference 
of means: 
+0.24 



Study ID Intervention vs 
control 

Outcome definition Baseline data 
in Intervention 
group 

Baseline 
data in 
control 
group 

Measure of 
follow-up in 
Interventio
n group 

Measure 
of follow-
up in 
control 
group 

Outcome Measure of result (changes 
from) 

No. of 
missing 
participants  Intervention 

vs control 
(post-
intervention
) 

Baseline to 
interventio
n group 

Baseline to 
control 
group 

2 (Plain 
intervention) 

Linder 
2010 (5)  

Acute Respiratory 
Infection (ARI) 
Quality Dashboard 
vs Usual care 
 

Antibiotic-appropriate 
diagnosis: Subtotal 

Not reported Not 
reported 

65% 64% Not reported Not 
reported 

Not 
reported 

Not missing 
data 

Pneumonia Not reported Not 
reported 

41% 37% Not reported Not 
reported 

Not 
reported 

Streptococcal pharyngitis Not reported Not 
reported 

76% 77% Not reported Not 
reported 

Not 
reported 

Sinusitis Not reported Not 
reported 

73% 72% Not reported Not 
reported 

Not 
reported 

Otitis media Not reported Not 
reported 

66% 67% Not reported Not 
reported 

Not 
reported 

Non–antibiotic appropriate 
diagnosis: Subtotal 

Not reported Not 
reported 

38% 43% Not reported Not 
reported 

Not 
reported 

Not missing 
data 

Pneumonia Not reported Not 
reported 

36% 22% Not reported Not 
reported 

Not 
reported 

 

Streptococcal pharyngitis Not reported Not 
reported 

43% 62% Not reported Not 
reported 

Not 
reported 

 

Sinusitis Not reported Not 
reported 

69% 23% Not reported Not 
reported 

Not 
reported 

 

Otitis media Not reported Not 
reported 

27% 43% Not reported Not 
reported 

Not 
reported 

 

Acute Respiratory 
Infection (ARI) 
Quality Dashboard 
(only intervention 
group) 

ARI Quality Dashboard Use: 
proportion of intervention 
physicians who used the 
ARI Quality Dashboard at 
least once. 

Not applicable Not 
applicabl
e 

28% Not 
applicabl
e 

Not 
applicable 

Not 
applicable 

Not 
applicable 

Not 
applicable 

Jones 2021 
[10] 

Peer comparison 
with behavioural 
feedback 

ARI encounters in which 
antibiotics are 

22% 23% 
 

15.2% 
 

23.8% In the post-
intervention 
period, the 

- - Not missing 
data 



Study ID Intervention vs 
control 

Outcome definition Baseline data 
in Intervention 
group 

Baseline 
data in 
control 
group 

Measure of 
follow-up in 
Interventio
n group 

Measure 
of follow-
up in 
control 
group 

Outcome Measure of result (changes 
from) 

No. of 
missing 
participants  Intervention 

vs control 
(post-
intervention
) 

Baseline to 
interventio
n group 

Baseline to 
control 
group 

intervention vs Not 
intervention 

inappropriate, no. (% 
prescribed) 

difference in 
monthly 
trends in the 
effect of the 
intervention 
between 
groups was 
negative and 
significant 
(−0.009; 95% 
CI, −0.013 to 
−0.004; P < 
.001), 
reflecting a 
greater 
decrease in 
the 
prescribing 
rate in the 
intervention 
group 

ARI encounters in which 
antibiotics are or may be 
appropriate, no. (% 
prescribed) 

66.4% 70% 62.2% 70.1% - - - Not missing 
data 

Davidson 
2022 [13] 

CHOSEN program 
Changes in 
antibiotics 
inappropriately 
prescribed between 
preintervention 

The proportion of 
encounters with antibiotics 
inappropriately prescribed 
(total) 

47.5% 
preinterventio
n period 

NA 38.7% 
during the 
intervention 
period 

NA The relative difference in prescribing rates 
was −18.5%. (P < .01). 
In segmented regression analysis, different 
level changes and slope changes were 
observed across each primary-care service 
lines. Family medicine and internal 

Not missing 
data 



Study ID Intervention vs 
control 

Outcome definition Baseline data 
in Intervention 
group 

Baseline 
data in 
control 
group 

Measure of 
follow-up in 
Interventio
n group 

Measure 
of follow-
up in 
control 
group 

Outcome Measure of result (changes 
from) 

No. of 
missing 
participants  Intervention 

vs control 
(post-
intervention
) 

Baseline to 
interventio
n group 

Baseline to 
control 
group 

and intervention 
periods 
(interrupted time 
series (ITS) analysis) 

medicine had similar patterns of change, 
with each showing a statistically significant 
level change from preintervention to 
intervention (family medicine, −7.95; 95% 
CI, −11.05 to 4.85; internal medicine, 
−4.73; 95% CI, −7.75 to −1.71) but similar 
month- to-month changes in the 
intervention period relative to 
preintervention trends. 
Pre–Post Relative Difference in Rates, %: 
-Family medicine: -20.4 
-Internal medicine: -19.5 
-Urgent care: -16.6 
- Pediatrics: -17.2 

β-lactamase inhibitors 17.6% NA 19.4 NA NR 

Cephalosporins 14.1% NA 14.6 NA NR 

Macrolides 26.9% NA 22.1 NA NR 

Penicillins 27.8% NA 27.9 NA NR 

Fluoroquinolones 4.5% NA 3 NA NR 

Tetracyclines 7.7% NA 11.6 NA NR 

* There were calculated in review manager 5.4.1 with n° and % reported in the study. 
NA: not applicable 
NR: not report 
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