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eMethods 1. Details of the Baseline Observational Phase 

 
We conducted a baseline survey in participating clusters using the same eligible criteria for patient’s inclusion 
(approximately 30 patients per cluster were prospectively included in this phase). This survey was conducted 
before randomization to avoid potential systematic errors caused by awareness of allocation to intervention 
and control groups. In all participating clusters, data were collected prospectively by a trained independent 
research nurse. Adherence to guidelines was assessed by a chart review, patient files, and physician 
prescriptions. Data were entered using a web-based data capture system as the same tool as that in the 
formal trial. The main objective of the baseline pre-randomization survey was to assess whether clusters 
were comparable regarding baseline adherence to evidence-based performance measures and to obtain 
reliable estimates for our sample size estimation as reported in the main text and in the study protocol. We 
used the same endpoint definition used in the randomized phase. The composite measure was defined as 
the total number of interventions performed among eligible patients divided by the total number of possible 
interventions among eligible patients. Results from this survey are available in eTable 1. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
eMethods 2. Details of the Intervention 
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The multifaceted quality improvement intervention includes case management, a therapeutic plan roadmap 
and checklist, educational materials, interactive workshops, and periodic audit and feedback reports to 
each cluster. 

 
Case Management  

Case management is conducted by a team of health professionals from each cluster, including a 
physician leader and trained nurses. The teams are responsible for the timely delivery of the materials 
and for checking the implementation of effective management, supporting the management when it is 
needed and acting as quality improvement monitors. 

 
Reminders and Treatment Algorithm 

To facilitate the visualization of important interventions and their relation to the time of care, different 
reminders may be used: a) Patient wristband (Patient Bracelet) and b) a therapeutic plan (Treatment 
Algorithm) to be attached to the admission form or medical record. The reminders and Treatment 
Algorithm were designed to be implemented in sequence during the management of AIS and TIA 
patients. First, a colored wristband is given to an AIS or TIA potential patient. Once a potential diagnosis 
is given to a patient, the nurse gives the attending physician a Treatment Algorithm. This algorithm 
consists of a therapeutic plan “roadmap” for quick reference and checking, guiding the physician and 
nurses from appropriate AIS or TIA diagnosis confirmation to the complete sequence of adequate 
treatments required during hospitalization until hospital discharge. The treatment management plan 
requires that the attending physician check and confirm the use of all suggested evidence-based 
interventions. The colored wristband (bracelet) helps promptly identify AIS or TIA patients in the 
emergency department and in subsequent units (e.g. intensive care units, infirmary etc) to avoid delays in 
initiating recommended therapies.  
 
Patient Wristband 
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Therapeutic Plan 
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Educational Posters:  
These posters are distributed by the emergency department and in all hospital units to draw the attention 
of the team about techniques that can support better practices. 
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Stroke Symptoms (FAST) Poster 
 
Educational Materials: 

To each hospital printed, physical or electronic material are provided to support and motivate best 
practices. These materials included a rt-PA kit case, a bedside dysphagia screening test, the NIH Stroke 
Scale, a medication brochure, and a patient educational brochure. 
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 NIH Stroke Scale 
 

Dysphagia Screening Bedside Test 
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  Medication Brochure  
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Medication Brochure 
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Patient Education Brochure 
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Audit and Feedback Reports 

Periodical audit and feedback reports on performance are provided to each hospital allocated to the 
intervention group. This strategy stimulates the teams to seek continuous improvement. Additionally, this 
report is discussed in periodic web or phone conferences to review the performance measures and set 
with aspects needed to improve. To each cluster we have an idea on the recruitment performance based 
on the observational phase information. Thus, after randomization we provided to the intervention sites 
their observational adherence to therapies rates and we established that the report would be sent when 
25%, 50% and 75% of the sample was recruited. The report was sent by email to the principal 
investigator and case manager, then a conference call was set with these professionals in order to 
discuss adherence to the therapies and possible opportunities for improvement. It was up to the 
investigator and case manager to provide further internal feedback 
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Interactive Training Workshops  

Interactive training workshops were planned as follows; a) During an investigators’ meeting where the 
principal investigator and lead case manager from each site allocated to the intervention group will 
receive a simulation-based training developed in small groups and addressing the techniques to 
implement the intervention,  or b) During outreach visits developed in each hospital when members of the 
quality improvement committee perform a diagnostic visit addressing the actual clinical pathway at each 
hospital and together with the local teams (including representatives from the emergency department 
physicians, neurologists, nurses from the emergency department, stroke units, intensive care units and 
infirmary) help tailoring the intervention to the needs of each site. It will also be stimulated that each 
participating site disseminates the intervention to other professionals from the institution using the same 
materials used during the meeting and outreach visits. Addionally, the principal investigator and the case 
managers were asked to provide the coordinating center evidence om the dissemination to at least 80% 
of the personnel involved in stroke and TIA care .The BRIDGE Stroke training techniques will also be 
available in a video that will be used during the training sessions. This video is also available for the 
hospitals so that they can use it as a continuous improvement tool.  
 
 
 

Case Management Slide Set 
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eTable 1. Use of Evidence-Based Therapies During the Observational Phase 

Endpoints Intervention Control All 
randomized 

sites 

All Sites 
Included in 

the Baseline 
Observational 

Phase 

ICC* 

(19 clusters;  
460 patients) 

(17 clusters;  
364 patients) 

(36 clusters; 
 824 patients) 

(45 clusters;  
946 patients) 

      

Composite adherence score - 
mean (sd)a 

76.5 ± 19.8 
(n=460) 

75.1 ± 22.7 
(n=364) 

75.9 ± 21.1 
(n=824) 

75.3 ± 21.4 
(n=946) 

0.27 

Complete adherence to all acute 
and discharge therapies)b 

124/460 (27) 104/364 
(28.6) 

228/824 
(27.7) 

261/946 (27.6) 0.18 

Acute Interventions during first 48 
hours 

     

  Rt-PAc 50/140 (35.7) 53/122 (43.4) 103/262 
(39.3) 

107/292 (36.6) 0.37 

  Global Rt-PA d 56/323 (17.3) 65/417 (15.6) 121/740 
(16.4) 

127/843 (15.1) 0.08 

  Rt-PA within 3 hours e 18/90 (20) 21/95 (22.1) 39/185 (21.1) 41/204 (20.1) 0.03 

  Door-to-needle time < 60 min 26/65 (40) 25/56 (44.6) 51/121 (42.1) 56/127 (44.1) 0.07 

  Door-to-needle time < 45 min 15/56 (26.8) 22/65 (33.8) 37/121 (30.6) 42/127 (33.1) 0.11 

  Early Antithrombotics 432/450 (96) 329/361 
(91.1) 

761/811 
(93.8) 

871/932 (93.5) 0.05 

  DVT Prophilaxis 126/257 (49) 115/213 (54) 241/470 
(51.3) 

280/536 (52.2) 0.51 

Discharge Interventions 
     

  Antithrombotics 430/450 
(95.6) 

333/362 (92) 763/812 (94) 868/933 (93) 0.05 

  Anticoagulants for AF or Flutter 33/41 (80.5) 9/18 (50) 42/59 (71.2) 46/63 (73) 0.00 

  Statins in patients with LDL> 100 
or not documented 

308/352 
(87.5) 

236/301 
(78.4) 

544/653 
(83.3) 

628/758 (82.8) 0.12 

  Smoking Cessation Education 54/81 (66.7) 33/48 (68.8) 87/129 (67.4) 90/138 (65.2) 0.27 

  Assessment for Rehabilitation 231/307 
(75.2) 

158/211 
(74.9) 

389/518 
(75.1) 

438/600 (73) 0.13 

  Dysphagia Screening 216/390 
(55.4) 

180/304 
(59.2) 

396/694 
(57.1) 

427/775 (55.1) 0.58 

  Antihypertensives for patients with 
hypertension 

237/272 
(87.1) 

264/328 
(80.5) 

501/600 
(83.5) 

563/683 (82.4) 0.10 

Data are presented as n/N (%) 
ICC denotes intracluster correlation coefficient Rt-PA denotes intravenous recombinant plasminogen activator. DVT denotes deep venous 
thrombosis. LDL denotes low-density lipoprotein. AF denotes Atrial Fibrillation.   
(*) Calculation didn't considered allocated to intervention or control group and was based on the full sample (45 clusters and 946 patients)  
aComposite adherence score: early antithrombotics, Rt-PA within therapeutic window, DVT prophylaxis, door-to-needle time < 60 min,       

dysphagia screening, assessment for rehabilitation, antithrombotics at discharge, anticoagulants for atrial fibrillation or flutter, statins in 
patients with LDL ≥100mg/dL or not documented , smoke cessation education  

bComplete adherence to all acute and discharge therapies: early antithrombotics, Rt-PA within therapeutic window, DVT prophylaxis, door-to-
needle time < 60 min, dysphagia screening, assessement for rehabilitation, antithrombotics at discharge, anticoagulants for atrial 
fibrillation or flutter, statins LDL≥100mg/dL or not documented, smoke cessation education. 

cRtPA within therapeutic window (patients who arrive at the hospital within 3.5hours of symptoms onset and are treated within 4.5 hours). 
dGlobal RtPa – patients within 24 hours of symptoms who receive RtPA if not contraindicated except for the therapeutic window. 
eRt-PA within 3 hours (patients who arrived within 2 hours of sympton and treated within 3h of symptom onset) 
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eTable 2. Adherence to the Multifaceted Quality Improvement Intervention 

 
Proposed Tools and Techniques Adherence 

n/N (%) 

Case managementa 18/19 (94.7) 

Audit and Feedbackb 18/19 (94.7) 

Educational Materials (Including Treatment Algorithm) 
during the First 48 hoursc 

539/817 (66) 

Educational Materials (Including Treatment Algorithm) 
until discharged 

519/817 (63.5) 

a Case Management required that the assigned leader provide evidence for training the nurses involved in patients care. 
b Audit and Feedback required that the principal investigator and leader case manager answer to the feedback report provided by the 

coordinating center and attend a web or phone call to discuss the findings. 
c When adherence is adjusted to the patients from the clusters that adhered to the first two proposed tools the result is 539/774 (69.6). 
d When adherence is adjusted to the patients from the clusters that adhered to the first two proposed tools the result is 519/774 (67.1) 
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eTable 3. Results of Quality Improvement Intervention on Use of Evidence-Based Therapies for Patients 
With Acute Ischemic Stroke 

  Intervention Control Mean difference 
[95%CI] 

P 
value 

ICCg 

(19 clusters; 
711 patients) 

(17 clusters; 
723 patients) 

Primary Endpoint           

Composite adherence score - mean 
(sd)a 

84.6 ± 19.8 
(n=711) 

76.7 ± 17.8 
(n=723) 

5.24 [-2.92-13.40] 0.20 0.363 

Secondary Endpoints 
     

Complete adherence to  all acute and 
specified discharge therapies) 

320/711 (45) 149/723 (20.6) 3.17 [1.49—6.73] <0.01 0.239 

Rt-PA   122/222 (55) 107/268 (39.9) 2.77 [1.31-5.82] 0.01 0.169 

Door-to-needle time < 60 min 84/145 (57.9) 59/121 (48.8) 2.47 [0.97-6.28] 0.06 0.158 

Early Antithrombotics 658/705 (93.3) 676/719 (94) 0.61 [0.26-1.44] 0.26 0.181 

Prophilaxis for DVT 313/433 (72.3) 228/451 (50.6) 2.48 [0.92-6.72] 0.07 0.36 

Discharge therapies 
     

  Antithrombotics 656/705 (93) 683/722 (94.6) 0.57 [0.21-1.55] 0.27 0.275 

  Anticoagulants for AF or Flutter 103/136 (75.7) 72/90 (80) 0.94 [0.30-2.98] 0.92 0.117 

  LDL > 100 or not documented 536/590 (90.8) 567/627 (90.4) 0.87 [0.49-1.57] 0.65 0.085 

  Smoking Cessation Education 78/109 (71.6) 77/158 (48.7) 3.83 [1.17-12.54] 0.03 0.289 

  Assessed for Rehabilitation 620/711 (87.2) 574/723 (79.4) 1.92 [0.58-6.33] 0.28 0.457 

  Dysphagia Evaluation 577/711 (81.2) 460/723 (63.6) 2.82 [0.71-11.24] 0.14 0.547 

Global Rt-PA 145/538 (27%) 121/602 (20.1) 2.07 [1.05-4.09] 0.04 0.173 

Door-to-needle time < 45 min 59/145 (40.7) 35/121 (28.9) 1.86 [0.85-4.09] 0.12 0.037 

  Antihypertensive  422/540 (78.1) 450/530 (84.9) 0.74 [0.33-1.65] 0.46 0.233 

Data are presented as n (N° of Events)/N (Total Patients) (%), except for the composite adherence score.  
Abbreviations: OR, denotes odds ratio; CI denotes confidence interval; ICC denotes intracluster correlation coefficient; Rt-PA denotes 
intravenous recombinant plasminogen activator; DVT denotes deep venous thrombosis, AF denotes atrial fibrillation.  
aComposite adherence score: early antithrombotics, Rt-PA within therapeutic window, DVT prophylaxis, door-to-needle time < 60 min, 
dysphagia screening, assessment for rehabilitation, antithrombotics at discharge, anticoagulants for atrial fibrilation or flutter, LDL >= 100 or 
not documented (statins), smoke cessation education. 
bMean difference and 95% CI 
cPatients who received all eligible therapies in an “All or None” model: antithrombotics in 48 hours, Rt-PA within therapeutic window, DVT 
prophylaxis, door-to-needle time < 60 min, dysphagia screening, assessment for rehabilitation, antithrombotics at discharge, anticoagulants for 
atrial.  
dRtPA within therapeutic window (who arrive within 3.5 hours of symptoms onset and are treated within 4.5 hours) 
e Global Rt-PA rates: Rt-PA delivered in patients who arrive within 24 hours of symptoms and have no contraindications. 
fRt-PA within 3 hours: patients who arrived within 2h of symptoms and are treated within 3h. 
gEstimative from mixed logistic regression model considering group (Intervention and Control) adjusted by cluster observational phase mean 
endpoint. 
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eTable 4. Results of Quality Improvement Intervention on Use of Evidence-Based Therapies for Patients 
with Transient Ischemic Attack 

  Intervention Control Mean difference 
[95%CI] 

P value ICCg 

(19 clusters;  
106 patients) 

(17 clusters;  
84 patients) 

Primary Endpoint           

Composite adherence score - 
mean (sd)a 

90.3 ± 21.3 
(n=106) 

87.1 ± 20.7 
(n=84) 

3.08 [-5.68-11.83] 0.48 0.122 

Secondary Endpoints 
     

Complete adherence to  all acute 
and discharge therapies) 

82/106 (77.4) 54/84 (64.3) 2.14 [0.85-5.39] 0.11 0.13 

Early Antithrombotic 101/106 (95.3) 80/84 (95.2) 0.61 [0.13-2.84] 0.53 0.031 

Discharge therapies 
     

  Antithrombotic 95/106 (89.6) 76/84 (90.5) 0.82 [0.31-2.20] 0.70 0 

  Oral Anticoagulants for AF or 
Flutter 

8/10 (80) 5/7 (71.4) 1.56 [0.09-28.3]* 0.99* - 

  LDL > 100 or not documented 77/85 (90.6) 64/74 (86.5) 0.89 [0.29-2.78] 0.84 0 

  Smoking Cessation Education 15/20 (75) 5/11 (45.5) 3.01 [0.61-14.73] 0.17 0 

  Antihypertensive  57/82 (69.5) 49/56 (87.5) 0.28 [0.06-1.29] 0.10 0.262 

(*) Fisher exact test 
     

Data are presented as n (N° of Events)/N (Total Patients) (%), except for the composite adherence score.  
Abbreviations: OR, denotes odds ratio; CI denotes confidence interval; ICC denotes intracluster correlation coefficient; Rt-PA denotes 
intravenous recombinant plasminogen activator; DVT denotes deep venous thrombosis, AF denotes atrial fibrillation.  
aComposite adherence score: early antithrombotics, Rt-PA , DVT prophylaxis, door-to-needle time < 60 min, dysphagia screening, 
assessment for rehabilitation, antithrombotics at discharge, anticoagulants for atrial fibrilation or flutter, LDL >= 100 or not documented 
(statins), smoke cessation education. 
bMean difference and 95% CI 
cPatients who received all eligible therapies in an “All or None” model: antithrombotics in 48 hours, Rt-PA within therapeutic window, DVT 
prophylaxis, door-to-needle time < 60 min, dysphagia screening, assessment for rehabilitation, antithrombotics at discharge, anticoagulants for 
atrial.  
dRtPA within therapeutic window (patients who arrive within 3.5 hours of symptoms onset and are treated within 4.5 hours) 
e Global Rt-PA rates: Rt-PA delivered in patients who arrive within 24 hours of symptoms and have no contraindications. 
fRt-PA within 3 hours: patients who arrived within 2h of symptoms and are treated within 3h. 
gEstimate from mixed logistic regression model considering group (Intervention and Control) adjusted by cluster observational phase mean 
endpoint. 
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eTable 5. Results of Quality Improvement Intervention on Use of Evidence-Based Therapies 

Endpoints Intervention Control OR 95% CI P 
value 

ICCg 

(19 clusters; 
817 patients) 

(17 clusters; 
807 patients) 

 
          

Composite adherence score - mean 
(sd)a 

85.3 (20.1) 77.8 (18.4) 3.15[-4.88 – 
11.19]b 

.43 0.318 

 
Complete adherence to all acute and 
discharge therapies)c 

402/817 
(49.2) 

203/807 
(25.2) 

2.30 [1.08-4.91] .03 0.23 

 
Acute therapies during first 48 hours 

     

  Rt-PAd 122/222 
(55.0) 

107/268 
(39.9) 

2.84 [1.49-5.39] <.01 0.09 

  Global Rt-PAe 145/538 
(27.0) 

121/602 
(20.1) 

2.03 [1.03 – 3.98] .04 0.15 

  Rt-PA within 3 hoursf 69/123 (56.1) 47/143 (32.9) 3.03 [1.34-6.65] .01 0.12 

  Door-to-needle time < 60 min 84/145 (57.9) 59/121 (48.8) 2.96 [1.22 --7.16] .02 0.116 

  Door-to-needle time < 45 min 59/145 (40.7) 35/121 (28.9) 2.05 [0.93 - -4.52] .08 0.02 

  Early Antithrombotic Agents 759/811 
(93.6) 

756/803 
(94.1) 

0.54 [0.24-1.19] .13 0.149 

  Prophilaxis for DVT 326/450 
(72.4) 

234/466 
(50.2) 

2.56 [1.01-6.48) .05 0.304 

Discharge therapies 
     

  Antithrombotics 751/811 
(92.6) 

759/806 
(94.2) 

0.53 [0.23-1.22] .13 0.194 

  Oral Anticoagulants for AF or Flutter 111/146 
(76.0) 

77/97 (79.4) 1.14 [0.48-2.68] .77 0.02 

 LDL≥100mg/dL or not documented 613/675 
(90.8) 

631/701 (90) 0.87 [0.51-1.49] .61 0.06 

  Smoke Cessation Education 93/129 (72.1) 82/169 (48.5) 3.18 [1.00-10.11] .05 0.276 

  Assessed for Rehabilitation 620/711 
(87.2) 

574/723 
(79.4) 

1.59 [0.50-5.05] .43 0.417 

  Dysphagia Screening 577/711 
(81.2) 

460/723 
(63.6) 

2.36 [0.57-9.74] .24 0.54 

  Antihypertensive  479/622 
(77.0) 

499/586 
(85.2) 

0.82 [0.40-1.68] .59 0.184 

Data are presented as n (N° of Events)/N (Total Patients) (%), except for the composite adherence score.  
Abbreviations: OR, denotes odds ratio; CI denotes confidence interval; ICC denotes intracluster correlation coefficient; Rt-PA denotes 
intravenous recombinant plasminogen activator; DVT denotes deep venous thrombosis, AF denotes atrial fibrillation.  
aComposite adherence score: early antithrombotics, Rt-PA, DVT prophylaxis, door-to-needle time < 60 min, dysphagia screening, assessment 
for rehabilitation, antithrombotics at discharge, anticoagulants for atrial fibrilation or flutter, LDL >= 100 or not documented (statins), smoke 
cessation education. 
bMean difference and 95% CI 
cPatients who received all eligible therapies in an “All or None” model: antithrombotics in 48 hours, Rt-PA , DVT prophylaxis, door-to-needle 
time < 60 min, dysphagia screening, assessment for rehabilitation, antithrombotics at discharge, anticoagulants for atrial.  
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dRtPA within therapeutic window (who arrive within 3.5 hours of symptoms onset and are treated within 4.5 hours) 
e Global Rt-PA rates: Rt-PA delivered in patients who arrive within 24 hours of symptoms and have no contraindications. 
fRt-PA within 3 hours: patients who arrived within 2h of symptoms and are treated within 3h. 
gEstimative from mixed logistic regression model considering group (Intervention and Control) adjusted by cluster observational phase mean 
endpoint. 

 
 
 


