
COMBINING WALK-IN AND APPOINTMENTS 

RESEARSCH AND IMPLEMENTATION IN THE AMC 

MAARTJE ZONDERLAND 

LUDO BEENEN 

MAAIKE VOGEL 



 UvA University of Amsterdam 

 Level 1 trauma center 

 1000 beds 

 30 ICU beds 

ACADEMIC MEDICAL CENTER AMSTERDAM  



 33 staf radiologists 

 33 residents 

 70 radiological technicians 

 

 3 CT scans 

 

 Increasing CT demand and complexity  

 increasing waiting times 

  increasing patients dissatifaction 

 

DEPARTMENT OF RADIOLOGY 



 To investigate the effects of combining walk-in and 
appointments for outpatient CT scheduling  

 

 patients 

 specialists at outpatient clinics 

 radiologists and technicians 

 Improvement of patient care and efficient equipment use 

AIM 



 Contact KPI (Quality, proces and inovation), UT (University of Twente) 

 

 

 Patient questionnaire 

 preferences 

 Simulation process 

 

METHODS 



Advantages of walk-in: 

 Saves the patient an additional hospital visit 

 No access time  shortens diagnostic trajectory 

 No buffer & no shows  higher utilization of facility 

 

Advantages of appointments: 

 Dispersion of workload  shorter waiting times (if planned correctly) 

 Predictable patient flow 

 

Motivation for this research: 

Quantitative evaluation of organizing CT visits on walk-in basis 

APPOINTMENT OR WALK-IN? 



 

 

 

 

 

 

Maximal waiting time according to patient: 

 In case of appointment: ~ 12 minutes 

 In case of walk in: ~ 23 minutes 

PATIENT PREFERENCES 
GRADUATE STUDENT: MARISKA SCHOLTENS 



Appointment is required or requested if: 

 Support of other consultants (e.g. anesthesiologist) is required 

 Patient requires lengthy preparation 

 Patient preference 

 

If the waiting time exceeds 30 min upon arrival of patient 

 Appointment planned on other date 

APPOINTMENTS & WALK-IN 



 Given a certain walk-in pattern, when to plan appointments: 

 >> on which day? 

 >> on which moment of the day? 

 

 

 

 

 

 

 Requirements: 

  Walk-in patients: high probability of acceptance (on day level)  

  Appointment patients: short access time (on week level) 

BLUEPRINT APPOINTMENT SCHEDULE 
GRADUATE STUDENT: JOOST VELDWIJK 
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BLUEPRINT APPOINTMENT SCHEDULE 
OUTPUT EXAMPLE 



BLUEPRINT APPOINTMENT SCHEDULE 
MATHEMATICAL MODEL (1) 

Algorithm: 

Balance! 

Model I: 

Appointment 

Access time 

Model II: 

Walk-in  

Acceptance rate 



Model I: Appointment access time 

 Discrete time cyclic queueing model 

 

 

 

Model II: Walk-in acceptance rate 

 Markov reward model 

  States:  

  Transitition probabilities: 

BLUEPRINT APPOINTMENT SCHEDULE 
MATHEMATICAL MODEL (2) 



General 

 ~ 11.000 scans per annum 

 2 CT modalities (+ 1 at ED) 

 Opening hours: 8:00-16:30 

 72% of patient eligble for 

walk-in 

CASE STUDY: CT SCAN AMC 
KEY DATA 

Timing 

 Average scan duration: 13.25 min inpatient, 11.34 min outpatient 

 Appointment slots: 15 min 

 Max waiting time for walk-in patient: 30 min (2 slots) 

Current performance 

 Utilization: 62.3% 

 Average waiting time:11 minutes 

 Average access time: 5 days 



CASE STUDY: CT SCAN AMC 
EXPECTED ARRIVAL PATTERN OF WALK-IN PATIENTS 



BLUEPRINT APPOINTMENT SCHEDULE 
ILLUSTRATION 



Current set-up Overall Ma Di Wo Do Vr 

% walk-in patients served on 

day of arrival 
99% 99% 99% 99% 99% 100% 

% appointment patients with 

access time < 10 days 
100% 

Utilization 62% 64% 63% 62% 62% 60% 

BLUEPRINT APPOINTMENT SCHEDULE 
RESULTS 

Patient increase Overall Mo Tu We Th Fr 

% walk-in patients served on 

day of arrival 
94% 94% 94% 94% 94% 94% 

% appointment patients with 

access time < 10 days 
100% 

Utilization 85% 86% 85% 84% 85% 84% 



 Detailed representation of reality 

 Low risk and low costs 

 Visualization properties 

 

 Evaluation of analytical model 

COMPUTER SIMULATION 
GRADUATE STUDENTS: JELMER KRANENBURG, KEES SMID 



COMPUTER SIMULATION 
RESULTS 

Only 

appointments 
Walk-in  
Current apointment 

schedule 

Walk-in 
New appointment 

schedule 

Walk-in 
+20% patients 

Walk-in patients 

served on day of 

arrival (%) 

N/A 90.4 93.4 85.9 

Appointment waiting 

time (mm:ss) 
11:28 10:13 8:13 10:15 

Walk-in waiting time 

(mm:ss) 
N/A 16:12 15:26 19:11 

Appointment access 

time (days) 
5.0 4.9 5.7 5.3 

Overtime (%) 0.7 3.3 3.1 3.6 



CASE REPORT 
SITE VISIT 



CASE REPORT 
SITE VISIT 



 Current process 

CASE STUDY 
IMPLEMENTATION AT AMC 

= wacht+proces 
 
= beslissing 

= Start 
 
= Einde 



 28 November 2013 Go for walk-in CT 

CASE STUDY 
IMPLEMENTATION AT AMC 



 Process during EPIC 

CASE STUDY 
IMPLEMENTATION AT AMC 

 



 Definitely a Go for CT walk-in! 

 Information procedures  radiology and outpatient clinics:  

 all very enthusiastic 

 Preparation logistics and protocols 

 Decision to start with non enhanced CT 

 Ortho, ENT 

 At later stage all outpatient CTs 

 

 Wait until Epic implementation AMC-VUMC 

 the start of walk-in CT is built in Epic and will be initiated with this.  

 

5/10/15 24 

CASE STUDY 
IMPLEMENTATION AT AMC 



Walk-in: 

 Is a good match with patient preferences (one-stop shop, access time) 

 Can well be realized from a logistical perspective 

 Enables patient growth 

 

Combination of walk-in and appointments: 

 Workload dispersion 

 

CONCLUSIONS 
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QUESTIONS? 


