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Table E-1. Profession-specific comparison between rates of ED providers’ interruption sources and content  

 

Comparison of ED professions 

Physicians Nurses Test statistics 

Mean rate (SD) Mean rate (SD) t df p 

Overall interruptions  8.57 (4.53) 8.78 (5.17) .26 158 .793 

Interruption sources (Interruptions caused …)      

… by patients  .74 (1.07) 1.03 (1.25) 1.49 158 .138 

… by ED colleagues of the same profession  2.08 (1.68) 2.84 (2.71) 2.19 158 .030 

… by ED colleagues of another profession  2.93 (2.50) 2.19 (1.82) -2.03 99 .046 

… by telephone/beeper  1.83 (1.52) 1.76 (1.52) -.27 158 .791 

… by patient’s relatives  .16 (.40) .29 (.54) 1.66 152 .098 

… by technical malfunctions or missing supplies .49 (.70) .37 (.58) -1.12 158 .265 

… by information impediments or problems .33 (.66) .30 (.57) -.35 158 .729 

Interruption contents (Interruption event related…)      

… to current case 2.35 (2.63) 1.49 (1.57) -2.30 87 .024 

… to parallel case 2.77 (2.77) 2.92 (2.82) .33 158 .743 

… to completed cases .77 (1.04) .80 (1.00) .14 158 .888 

… to new (time-critical) cases .19 (.50) .14 (.41) -.62 158 .539 

… to coordination activities 1.42 (1.48) 2.22 (2.18) 2.52 158 .013 

… to patient comfort .06 (.23) .40 (.66) 4.57 132 <.001 

Note. mean rate: interruptions per hour; SD: standard deviation; t: t-test statistic (unpaired); df: degrees of freedom; p: probability level; physicians: n = 61 

observation sessions, nurses: n = 99 observation sessions; bold: statistically significant differences (Holm-Bonferroni correction). 



Table E-2. Fixed regression estimates of associations between nurses’ ED workflow interruptions and patient perceptions of ED care 

Predictors 

Outcomes: Patient perceptions of ED care 

Overall quality of care ED organization Patient information Waiting time 

crude 
[95% CI] 

adjusted 
[95% CI] 

crude 
[95% CI] 

adjusted 
[95% CI] 

crude 
[95% CI] 

adjusted 
[95% CI] 

crude 
[95% CI] 

adjusted 
[95% CI] 

Overall interruption rates 
.02* 

[.001;.05] 
.02 

[-.01;.04] 

.03* 
[.003;.06] 

.02 
[-.01;.04] 

.02 
[-.002;.04] 

.01 
[-.01;.03] 

.04** 
[.01;.06] 

.03* 
[.003;.05] 

Interruption sources (Interruptions caused …) 

… by patients  
.11** 

[.03;.18] 
.09* 

[.02;.16] 
.12* 

[.02;.21] 
.09* 

[.004;.17] 
.06 

[-.004;.13] 
.05 

[-.02;.11] 
.10* 

[.01;.19] 
.07 

[-.01;.15] 

… by ED colleagues of same profession  
.04 

[-.002;.08] 
.03 

[-.01;.06] 
.05* 

[.002;.10] 
.03 

[-.01;.08] 
.03 

[-.005;.06] 
.02 

[-.02;.05] 
.06* 

[.02;.10] 
.04* 

[.003;.08] 

… by ED colleagues of another profession  
.01 

[-.07;.08] 
-.02 

[-.08;.05] 
.07 

[-.01;.16] 
.05 

[-.03;.12] 
.03 

[-.03;.10] 
.01 

[-.05;.07] 
.07 

[-.01;.15] 
.04 

[-.03;.11] 

… by telephone/beeper  
.04 

[-.04;.11] 
.02 

[-.05;.09] 
.03 

[-.06;.13] 
.01 

[-.07;.09] 
.04 

[-.02;.11] 
.03 

[-.03;.09] 
.06 

[-.03;.15] 
.04 

[-.04;.11] 

… by patient’s relatives  
-.02 

[-.22;.17] 
.11 

[-.09;.30] 
-.21 

[-.45;.02] 
-.06 

[-.29;.17] 
-.19* 

[-.35;-.04] 
-.09 

[-.26;.08] 
-.17 

[-.39;.05] 
-.01 

[-.22;.21] 

… by technical malfunctions or missing 
supplies 

-.08 
[-.27;.12] 

-.09 
[-.27;.09] 

-.05 
[-.29;.20] 

-.07 
[-.28;.14] 

-.01 
[-.18;.16] 

-.03 
[-.18;.12] 

-.05 
[-.29;.18] 

-.08 
[-.27;.12] 

… by information impediments or problems 
-.03 

[-.21;.15] 
-.05 

[-.21;.12] 
-.14 

[-.36;.08] 
-.16 

[-.35;.03] 
-.10 

[-.25;.06] 
-.12 

[-.26;.03] 
-.05 

[-.26;.16] 
-.08 

[-.25;.10] 

Interruption contents (Interruption event related…) 

… to current case 
.02 

[-.05;.09] 
-.02 

[-.09;.06] 

.13** 
[.05;.21] 

.09* 
[.01;.17] 

.06 
[-.002;.12] 

.02 
[-.04;.08] 

.09* 
[.01;.17] 

.04 
[-.03;.12] 

… to parallel case 
.04* 

[.01;.08] 
.03 

[-.01;.07] 
.06* 

[.01;.11] 
.04 

[-.01;.08] 
.04* 

[.001;.07] 
.02 

[-.02;.05] 

.07** 
[.02;.11] 

.04* 
[.001;.08] 

… to completed cases 
-.05 

[-.16;.06] 
.04 

[-.08;.16] 
-.15* 

[-.28;-02] 
-.05 

[-.19;.09] 
-.09 

[-.18;.003] 
-.01 

[-.11;.09] 
-.13* 

[-.25;-.01] 
-.02 

[-.15;.11] 

… to new (time-critical) case 
.10 

[-.14;.34] 
.07 

[-.15;.29] 
.08 

[-.22;.38] 
.03 

[-.23;.29] 
.02 

[-.19;.23] 
-.01 

[-.19;.18] 
.11 

[-.18;.39] 
.05 

[-.19;.29] 

… to coordination activities 
.06* 

[.01;.10] 
.04 

[-.01;.09] 
.06 

[-.0002;.12] 
.04 

[-.02;.09] 
.04 

[.001;.09] 
.03 

[-.02;.07] 

.09** 
[.04;.15] 

.07** 
[.02;.12] 

… to patient comfort 
.05 

[-.10;.21] 
.09 

[-.06;.23] 
-.02 

[-.22;.18] 
.02 

[-.15;.19] 
-.05 

[-.19;.09] 
-.02 

[-.14;.11] 
-.07 

[-.26;.12] 
-.03 

[-.18;.13] 

Note. Estimates were adjusted for mean daily nurse workload (mean nurse staffing levels and patient acuity); CI: confidence interval; p: probability level; bold: 

statistically significant unadjusted and adjusted estimates of sources and contents (Holm-Bonferroni correction).  

 



Table E-3. Fixed regression estimates of associations between physicians’ ED workflow interruptions and patient perceptions of ED care 

Predictors 

Outcomes: Patient perceptions of ED care 

Overall quality of care ED organization Patient information Waiting time 

crude 
[95% CI] 

adjusted 
[95% CI] 

crude 
[95% CI] 

adjusted 
[95% CI] 

crude 
[95% CI] 

adjusted 
[95% CI] 

crude 
[95% CI] 

adjusted 
[95% CI] 

Overall interruption rates 
.01 

[-.01;.02] 
.01 

[-.01;.02] 
.01 

[-.02;.03] 
.004 

[-.02;.03] 
-.003 

[-.02;.01] 
-.005 

[-.02;.01] 
-.0004 

[-.02;.02] 
-.002 

[-.02;.02] 

Interruption sources (Interruptions caused …) 

… by patients  
.06 

[-.01;.13] 
.06 

[-.01;.13] 

.13** 
[.04;.22] 

.12** 
[.03;.21] 

.04 
[-.03;.11] 

.03 
[-.04;.10] 

.06 
[-.04;.15] 

.05 
[-.04;.15] 

… by ED colleagues of the same 
profession  

.003 
[-.04;.04] 

.003 
[-.04;.04] 

.001 
[-.05;.06] 

.005 
[-.05;.06] 

-.02 
[-.06;.02] 

-.02 
[-.05;.02] 

-.01 
[-.07;.04] 

-.01 
[-.06;.04] 

… by ED colleagues of another profession  
.0004 

[-.03;.03] 
.002 

[-.03;.03] 
.02 

[-.03;.06] 
.006 

[-.04;.05] 
.004 

[-.03;.03] 
-.003 

[-.03;.03] 
-.002 

[-.04;.04] 
-.008 

[-.05;.03] 

… by telephone/beeper  
.03 

[-.02;.07] 
.03 

[-.01;.07] 
.01 

[-.05;.07] 
.005 

[-.05;.06] 
-.005 

[-.05;.04] 
-.009 

[-.05;.03] 
.02 

[-.04;.07] 
.01 

[-.04;.07] 

… by patient’s relatives  
-.10 

[-.31;.11] 
-.10 

[-.31;.12] 
-.14 

[-.43;.14] 
-.22 

[-.50;.05] 
-.08 

[-.29;.13] 
-.13 

[-.33;.08] 
-.07 

[-.34;.21] 
-.11 

[-.38;.17] 

… by technical malfunctions or missing 
supplies 

.15* 
[.01;.28] 

.15* 
[.01;.29] 

-.08 
[-.27;.12] 

-.03 
[-.22;.16] 

-.02 
[-.16;.12] 

.003 
[-.14;.14] 

-.05 
[-.23;.14] 

-.02 
[-.21;.16] 

… by information impediments or problems 
-.04 

[-.14;.06] 
-.05 

[-.15;.05] 
-.13* 

[-.26;-.005] 
-.10 

[-.23;.02] 
-.06 

[-.16;.03] 
-.05 

[-.14;.05] 
-.07 

[-.20;.05] 
-.06 

[-.19;.07] 

Interruption contents (Interruption event related…) 

… to current case 
.03 

[-4.85e-5;.05] 
.03* 

[.001;.05] 
.03 

[-.01;.07] 
.03 

[-.01;.06] 
.01 

[-.01;.04] 
.01 

[-.02;.04] 
.02 

[-.02;.06] 
.02 

[-.02;.05] 

… to parallel case 
.01 

[-.02;.03] 
.01 

[-.02;.03] 
.002 

[-.03;.04] 
.001 

[-.03;.04] 
-.003 

[-.03;.02] 
-.003 

[-.03;.02] 
-.005 

[-.04;.03] 
-.005 

[-.04;.03] 

… to completed cases 
-.06 

[-.12;.01] 
-.06 

[-.12;.01] 
-.08 

[-.17;.01] 
-.11* 

[-.19;-.03] 
-.05 

[-.11;.01] 
-.07* 

[-.13;-.01] 
-.04 

[-.13;.04] 
-.06 

[-.15;.02] 

… to new (time-critical) case 
-.13 

[-.28;.02] 
-.13 

[-.28;.02] 
-.21 

[-.42;.003] 
-.23* 

[-.42;-.03] 
-.12 

[-.27;.02] 
-.14* 

[-.27;-.01] 
-.21* 

[-.41;-.02] 
-.23* 

[-.41;-.04] 

… to coordination activities 
.02 

[-.04;.07] 
.02 

[-.04;.07] 
.04 

[-.04;.11] 
.04 

[-.03;.11] 
.02 

[-.03;.07] 
.02 

[-.03;.07] 
.01 

[-.06;.08] 
.01 

[-.06;.08] 

… to patient comfort 
.13 

[-.19;.45] 
.13 

[-.20;.45] 
.08 

[-.37;.53] 
.11 

[-.31;.54] 
-.04 

[-.37;.28] 
-.03 

[-.34;.29] 
.16 

[-.26;.58] 
.18 

[-.23;.59] 

Note. Estimates were adjusted for mean daily physician workload (mean physician staffing levels and patient acuity); CI: confidence interval; p: probability level; 

bold: statistically significant unadjusted and adjusted estimates of sources and contents (Holm-Bonferroni correction).  



Appendix  

Survey items of patient survey 

Scale: ED organization 

 Item 1: I know who of the ED staff is responsible for me. 

 Item 2: The ED personnel has enough time for me. 

Scale: Patient information 

 Item 3: I am comprehensively informed about the course of the therapy and treatment. 

 Item 4: I was adequately informed about the further course of the treatment. 

Scale: Waiting time 

 Item 5: My waiting time until the first consultation with an ED physician was adequate. 

 Item 6: My waiting time between the first consultation with the ED physician and my 

discharge/transfer (e.g., to the ward) has been adequate. 

 Item 7: If I had to wait, I was informed about the reasons. 

 


