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Background: Benchmarking of real-life quality of care may improve evaluation and compa-

rability of emergency department (ED) care. We investigated process management variables 

for important medical diagnoses in a large, well-defined cohort of ED patients and studied 

predictors for low quality of care. 

Methods: We prospectively included consecutive medical patients with main diagnoses of 

community-acquired pneumonia, urinary tract infection (UTI), myocardial infarction (MI), 

acute heart failure, deep vein thrombosis, and COPD exacerbation and followed them for 30 

days. We studied predictors for alteration in ED care (treatment times, satisfaction with care, 

readmission rates, and mortality) by using multivariate regression analyses.

Results: Overall, 2986 patients (median age 72 years, 57% males) were included. The median 

time to start treatment was 72 minutes (95% CI: 23 to 150), with a median length of ED stay 

(ED LOS) of 256 minutes (95% CI: 166 to 351). We found delayed treatment times and longer 

ED LOS to be independently associated with main medical admission diagnosis and time of day 

on admission (shortest times for MI and longest times for UTI). Time to first physician contact 

(–0.01 hours, 95% CI: –0.03 to –0.02) and ED LOS (–0.01 hours, 95% CI: –0.02 to –0.04) were 

main predictors for patient satisfaction. 

Conclusion: Within this large cohort of consecutive patients seeking ED care, we found time 

of day on admission to be an important predictor for ED timeliness, which again predicted sat-

isfaction with hospital care. Older patients were waiting longer for specific treatment, whereas 

polymorbidity predicted an increased ED LOS. 

Keywords: quality measures, quality of care, emergency department, length of stay, patient 

satisfaction, benchmarking, health care service

Introduction 
The complexity of patients seeking for emergency department (ED) care is increasing 

because of populations’ demographic change and more sophisticated treatment strate-

gies, especially in polymorbid patients. Accordingly, cost-effectiveness of hospitals and 

EDs must be optimized, and the capacity of hospital beds is reduced due to cost cuts in 

the health care systems. Overcrowding of EDs is related to increased mortality.1–3 To 

improve triage of incoming patients, attempts focusing4–7 on the initial triage system, 

fast track areas,8,9 worksite nurse practitioners,10 and “Quick Diagnostic Units” among 

others have been tested.11 To improve cost-effectiveness of inpatient treatment, many 

countries including Switzerland have introduced payment systems based on diagnosis-

related groups (DRGs). These provide incentives for hospitals to reduce inpatient care, 

but their effect on overall budgets remains controversial.4–7
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Benchmarking allows comparisons and serves to motivate 

providers to improve care and, thus, represents a measur-

able surrogate of excellence. The US Qualitynet relies on 

hospital data submitted by every participating hospital in a 

standardized way. The database reports averages for different 

benchmark parameters where hospitals can compare their 

own data to other institutions across the country.12

Quality of care includes health outcomes, process vari-

ables in disease management (e.g., treatment times), and 

subjective measures such as patient satisfaction. In 2001, the 

Institute of Medicine has defined six domains for high quality 

of care:13 safe, effective, patient-centered, timely, efficient, and 

equitable, which were supported by the WHO in 2006. These 

factors must be adapted to different clinical settings due to 

differences in care priorities. In the ED setting, timeliness of 

initial treatment and effectiveness of care have highest priority 

because shorter time to treatment has been linked to improved 

outcomes in several diseases including stroke,14 sepsis,15 

myocardial infarction (MI),16 and pneumonia.17,18 In 2006, 

first results of the Performance Measures and Benchmarking 

Summit were published20 and updated in 2011.20 Common 

definitions of key terms, time stamps, and metrics should 

improve comparability between EDs and therefore facilitate 

further research and the implementation of guidelines.

Many articles on ED performance measurement are 

focusing on only one single indicator or describe an argu-

ably representative selection of time measures. Most studies 

are systematic reviews of specific performance indicators 

in homogeneous conditions such as trauma care21 or for ED 

management of pneumonia.17,18,22 Conversely, a recent pro-

spective analysis focused on more broad aspects of ED care 

in polymorbid patients with acute infections, a main reason 

for ED admission.23

Regarding patients’ satisfaction with ED care, there exist 

only few studies and often patients are not asked about their 

subjective experiences during contact with health care per-

sonnel. Also for clinicians, it is unusual to ask for feedback 

and to implement such questions in their daily business. 

Although some studies have looked at satisfaction of care, 

there is a general lack of knowledge regarding which fac-

tors contribute to low satisfaction.24–26 Identification of such 

factors may help to define preventive strategies. Timeliness 

(time to first physician contact, overall waiting time, ED 

length of stay [LOS]) is an important process management 

variable and predicts satisfaction as well as willingness to 

return to an ED in the future.27–29 

Although there is a general agreement on the impor-

tance of providing high-quality care to patients and also 

on  measuring and reporting this quality, there is a lack of 

internationally accepted set of quality variables for use in 

daily “real life” in the ED setting. Herein, our aim was to 

investigate different process management variables and 

quality indicators for six important medical diagnoses in a 

consecutive, large, and well-defined ED patient cohort and 

to study predictors for low quality of ED care including low 

satisfaction with care. 

Methods
study design
This report adheres to the STROBE guidelines for report-

ing observational studies.30 We used data entered into the 

TRIAGE database, a prospective, observational cohort 

study.31 During the period between June 2013 and June 

2015, we included consecutive medical patients presenting 

with a medical urgency at the Cantonal Hospital in Aarau 

(Switzerland), a 600-bed tertiary care hospital with 75% 

of medical admissions entering the hospital requiring treat-

ment in the ED. As an observational quality control study, 

the Institutional Review Board (IRB) of Cantonal Hospital 

approved the study and waived the need for individual 

informed consent (Ethikkommission Kanton Aargau [EK 

2012/059]). The study (NCT01768494) was registered at 

the “ClinicalTrials.gov” registration website (http://www.

clinicaltrials.gov/ct2/show/NCT01768494) and the study 

protocol has been published previously.32 In brief, the TRI-

AGE database includes consecutive, adult patients who were 

included upon ED admission. We measured several clinical 

and process variables in these patients and followed them 

during the hospital stay and contacted them after 30 days for 

a standardized telephone interview. The main objective was 

to find prognostic biomarkers to risk stratify patients.23,31,33–35

Overall research aim
We aimed first to study quality measures of ED care including 

timeliness, patient outcome, and satisfaction, and second to 

identify predictors for low quality care. We focused on six 

important and frequent main diagnoses, namely, community-

acquired pneumonia (CAP), urinary tract infection (UTI), 

MI, acute heart failure (HF), deep vein thrombosis and/or 

pulmonary embolism (DVT/PE), and exacerbation of chronic 

obstructive pulmonary disease (COPD).

Patient sample and data collection
Upon ED admission, consecutive patients with one of the 

six main admission diagnoses were assessed by a triage 

nurse, and initial triage priority was assigned based on the 
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routine hospital algorithm, in our case the German version 

of the 5-level Manchester Triage Score (MTS).36 All partici-

pants provided a medical history and underwent a physical 

examination with measurement of vital signs. We recorded 

main presenting clinical symptoms and complaints, sociode-

mographics, and comorbidities. We collected several time 

stamps as: time to first physician contact, time to treatment, 

time to diagnostic procedures, time until the documents for 

patient transfer are completed, and overall ED LOS. We 

also asked patients about their satisfaction with care at ED 

discharge using a visual analog scale from 0 (very poorly) 

to 100 points (highly satisfied). We recorded the number of 

active diagnoses on admission as a measure of comorbidity. 

Active diagnoses were defined as diagnoses with the need 

for special treatment during hospital stay, for example, a not 

well-controlled hypertension with the need for adjustment 

of drugs or a well-controlled hypertension was not recorded. 

We also recorded times of day in all patients and categorized 

the variable into daytime (between 07.00 am and 12.59 

pm), afternoon (between 01.00 pm and 06.59 pm), evening 

(between 07.00 pm and 00.59 am), and night (between 1.00 

am and 06.59 am).

During the hospital stay, staff physicians, nurses, and 

social care workers managed the patients according to the 

underlying medical condition and in compliance with hospital 

guidelines without any intervention of the research team. All 

patients were contacted 30 days after hospital admission for 

a detailed telephone interview with a predefined question-

naire to assess vital and functional status, unplanned hospital 

readmission or general practitioner (GP) visit, quality of life, 

care needs at home, and satisfaction with provided in-hospital 

care and discharge procedure. If patients could not be reached 

or could not provide the needed information, close relatives 

caring for the patients were asked. 

statistical analysis
Discrete variables are expressed as counts (percentage) and 

continuous variables as medians with interquartile ranges 

(IQR). Frequency comparison was done by the chi-square 

test. For two-group comparisons, the Mann–Whitney U-test 

was used. We used multivariable regression models to exam-

ine the association of several baseline characteristics with 

outcomes, namely, time to treatment, LOS in ED, and patient 

satisfaction. As predefined, regression models were adjusted 

for age and gender, number of active diagnoses, and time of 

day on admission. Analyses were performed with Stata 12.2 

(StataCorp LP, College Station, TX, USA).

Results
Baseline
A total of 2986 patients (median age 72 years, 43.7% of 

patients females) were included. Detailed baseline data are 

presented in Table 1 and stratified according to one of the six 

main diagnoses. The main diagnoses were CAP in 21.2% of 

the patients, UTI in 14.1%, MI in 30.2%, HF in 15.2%, DVT/

PE in 9.6%, and COPD in 9.5%. Patients had a high burden 

of comorbidities including hypertension (45.7%), coronary 

heart disease (26.2%), chronic heart failure (21.7%), dia-

betes (14.5%), and COPD (14.3%). Patients showed some 

differences across diagnoses with regard to gender, number 

of active diagnoses, and also acuity of initial presentation 

according to MTS. Most of the patients arrived during the 

daytime to the ED (32.8% in the morning and 35.1% from 

noon to 6 pm), while from midnight to early morning only 

13.4% of the patients were registered. 

Quality of care
Table 2 shows an overview of outcome parameters within the 

main diagnoses. Overall, median ED LOS was 256 minutes, 

the time to treatment 72 minutes, and satisfaction with care 90 

points with a maximum of 100 points. With regard to adverse 

outcome within 30 days of ED admission, 8.9% of patients 

were admitted to intensive care unit (ICU), 5.1% died in the 

hospital, and 6.8% died within 30 days after admission. When 

looking at the different diagnoses, there were significant 

differences between all timeliness measures. While patients 

with MI had the shortest treatment times, time to treatment 

(antibiotics) in CAP and UTI were longest. 

Association of baseline factors and 
quality of care
As shown in Table 3, time of day predicted timeliness with 

shorter time to effective treatment during the night time of 

–21 minutes (95% CI: –37.5 to –4.6, p=0.012) compared to 

morning hours. Also, age was a predictor for longer time to 

treatment, 4 minutes (95% CI: 0.4 to 7.5) longer for every 

10 years of age, p=0.028. Time to effective treatment was 

longest during daytime (between 07.00 am and 12.59 pm), 

and in all other times of day the overall stay was shorter: 

01.00 pm to 06.59 pm: –42.9 minutes (95% CI: 61.1 to –24.8, 

p=<0.001); 07.00 pm to 00.59 am: –39.6 minutes (95% CI: 

–61.5 to –16.6, p=0.001); 01.00 am to 06.59 am: –39.5 

minutes (95% CI: –65.5 to –13.5, p=0.003). Also, timeliness 

depended on the main diagnoses, with shortest times for MI 
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Table 1 Baseline characteristics

Characteristics Overall CAP UTI MI HF DVT/PE COPD

n (%) 2986 (100) 634 (21.2) 422 (14.1) 903 (30.2) 455 (15.2) 288 (9.6) 284 (9.5)
Age, n median (iQr) 72 (60, 81) 72 (61, 81) 76 (61, 83) 65 (56, 76) 81 (72, 86) 71.5 (57, 80) 72 (63, 80)
gender, female n (%) 1299 (43.5) 279 (44.0) 299 (70.9) 252 (27.9) 184 (40.4) 161 (55.9) 124 (43.7)
gender, male n (%) 1687 (56.5) 355 (56.0) 123 (29.1) 651 (72.1) 271 (59.6) 127 (44.1) 160 (56.3)
No of diagnosis to treat, n (%)       
1 620 (20.9) 59 (9.4) 78 (18.6) 345 (38.5) 30 (6.6) 53 (18.5) 55 (19.5)
2 771 (26.0) 145 (23.1) 95 (22.6) 271 (30.2) 94 (20.8) 91 (31.7) 75 (26.6)
3 722 (24.3) 184 (29.3) 109 (26.0) 167 (18.6) 118 (26.0) 79 (27.5) 65 (23.0)
4 400 (13.5) 116 (18.5) 59 (14.0) 66 (7.4) 84 (18.5) 36 (12.5) 39 (13.8)
≥5 453 (15.3) 124 (19.7) 79 (18.8) 47 (5.2) 127 (28.0) 28 (9.8) 48 (17.0)
MTS, n (%)        
red 33 (1.8) 6 (1.5) 1 (0.3) 18 (4.5) 4 (1.3) 1 (0.5) 3 (1.6)
Orange 528 (29.4) 89 (22.0) 25 (8.6) 244 (60.5) 71 (23.4) 44 (21.5) 55 (28.6)
Yellow 782 (43.5) 213 (52.6) 135 (46.6) 104 (25.8) 146 (48.2) 88 (42.9) 96 (50.0)
green 436 (24.2) 94 (23.2) 120 (41.4) 37 (9.2) 79 (26.1) 72 (35.1) 34 (17.7)
Blue 19 (1.1) 3 (0.7) 9 (3.1) 0 (0.0) 3 (1.0) 0 (0.0) 4 (2.1)
Place of first treatment, n (%)       
ED 2709 (97.4) 584 (98.2) 398 (99.3) 776 (94.5) 416 (98.6) 272 (98.9) 263 (98.1)
resuscitation room 73 (2.6) 11 (1.8) 3 (0.7) 45 (5.5) 6 (1.4) 3 (1.1) 5 (1.9)
Vital signs, median (IQR)
systolic BP, mmhg 143 (125, 159) 136 (120, 152) 139 (121, 153) 148 (131, 166) 140 (123, 159) 147 (129, 162.5) 146 (129, 159)
Diastolic BP, mmhg 83 (72, 95) 78 (68, 89) 79 (69, 89) 90 (79, 100) 81 (71, 94) 86 (76, 99) 87 (77, 97)
saturation without 
Oxygen, %

95.0 (91.0, 97.0) 93.0 (89.6, 95.6) 95.3 (93.0, 98.0) 96.0 (94.0, 98.0) 94.0 (90.0, 96.0) 95.0 (92.0, 97.0) 93.0 (88.0, 95.4)

Pulse rate, bpm 87 (73, 102) 94 (81, 109) 88 (76, 100) 77 (67, 91) 83 (70, 100) 87 (75, 103) 94 (80, 106)
respiration rate/min 19.9 (16.0, 24.0) 23.8 (19.0, 28.0) 19.0 (16.0, 26.0) 17.0 (14.0, 20.0) 21.0 (18.0, 24.0) 22.0 (19.0, 25.0) 20.8 (17.6, 24.0)
Body temperature, °c 37.1 (36.6, 37.9) 38 (37.2, 38.8) 37.5 (37, 38.6) 36.6 (36.3, 37) 36.8 (36.4, 37.2) 37.1 (36.6, 37.5) 37.1 (36.7, 37.7)
Secondary diagnosis, n (%)       
Obesity 240 (8.0) 44 (6.9) 17 (4.0) 88 (9.7) 41 (9.0) 25 (8.7) 25 (8.8)
Alcohol abuse 36 (1.2) 9 (1.4) 5 (1.2) 4 (0.4) 7 (1.5) 1 (0.3) 10 (3.5)
Anemia 266 (8.9) 95 (15.0) 39 (9.2) 30 (3.3) 51 (11.2) 27 (9.4) 24 (8.5)
hF 649 (21.7) 70 (11.0) 13 (3.1) 76 (8.4) 455 (100.0) 13 (4.5) 22 (7.7)
cOPD 428 (14.3) 73 (11.5) 10 (2.4) 18 (2.0) 33 (7.3) 10 (3.5) 284 (100.0)
Dementia 77 (2.6) 18 (2.8) 25 (5.9) 8 (0.9) 14 (3.1) 7 (2.4) 5 (1.8)
Diabetes type 2 432 (14.5) 80 (12.6) 43 (10.2) 152 (16.8) 101 (22.2) 22 (7.6) 34 (12.0)
gastrointestinal 
diseases

234 (7.8) 63 (9.9) 42 (10.0) 52 (5.8) 32 (7.0) 17 (5.9) 28 (9.9)

hypertension 1366 (45.7) 257 (40.5) 122 (28.9) 475 (52.6) 306 (67.3) 88 (30.6) 118 (41.5)
infection 528 (17.7) 210 (33.1) 203 (48.1) 30 (3.3) 41 (9.0) 13 (4.5) 31 (10.9)
chD 782 (26.2) 15 (2.4) 2 (0.5) 715 (79.2) 32 (7.0) 6 (2.1) 12 (4.2)
stroke 60 (2.0) 16 (2.5) 9 (2.1) 17 (1.9) 11 (2.4) 4 (1.4) 3 (1.1)
Tumor 253 (8.5) 110 (17.4) 35 (8.3) 11 (1.2) 24 (5.3) 49 (17.0) 24 (8.5)
general vascular 
diseases 

362 (12.1) 46 (7.3) 17 (4.0) 116 (12.8) 76 (16.7) 82 (28.5) 25 (8.8)

Time, n (%)        
07.00 am – 12.59 pm 925 (32.8) 214 (34.5) 89 (21.2) 269 (35.3) 166 (37.0) 90 (31.5) 97 (34.3)
01.00 pm – 06.59 pm 990 (35.1) 227 (36.6) 140 (33.4) 245 (32.2) 174 (38.8) 121 (42.3) 83 (29.3)
07.00 pm – 00.59 am 527 (18.7) 120 (19.3) 107 (25.5) 125 (16.4) 64 (14.3) 53 (18.5) 58 (20.5)
01.00 am – 06.59 am 378 (13.4) 60 (9.7) 83 (19.8) 123 (16.1) 45 (10.0) 22 (7.7) 45 (15.9)

Abbreviations: iQr, interquartile range; MTs, Manchester Triage system; ED, emergency department; BP, blood pressure; cAP, community-acquired pneumonia; hF, 
acute heart failure; UTi, urinary tract infection; Mi, myocardial infarction; DVT/PE, deep vein thrombosis and/or pulmonary embolism; cOPD, chronic obstructive pulmonary 
disease; chD, coronary heart disease.
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patients (time to treatment –71.9 minutes [95% CI: –86.0 to 

–57.8, p=0.001] and ED LOS –129 minutes [95% CI: –151.1 

to –107.0, p<0.001]) and the longest time for patients with 

UTI (time to treatment +18.8 minutes [95% CI: 2.1 to 35.5, 

p=0.027] and ED LOS +37.7 minutes [95% CI: 8.5 to 67.0, 

p=0.012]). Additionally, we found polymorbidity – mirrored 

in the number of active diagnoses – was a predictor for longer 

ED LOS with 15 minutes increase (95% CI: 8.4 to 21.9) per 

additional active diagnosis (p<0.001). 

As independent variables, we included treatment times 

into the multivariable regression model to focus on patients’ 

satisfaction. Herein, shorter time to first physician contact and 

shorter length of stay in the ED were significant predictors 

for satisfaction with care (regression coefficient –0.01 [95% 

CI: –0.03 to –0.002] and –0.01 [95% CI: –0.02 to –0.004], 

respectively) (Table 4).

Discussion
Within this relatively large cohort of consecutive ED patients 

with one of the six common main medical diagnoses, we 

studied process variables and quality parameters as well as 

predictors for low quality of care. We found five predictors 

to be associated with quality of ED care, which may help to 

derive preventive strategies in the near future.

The first and most important predictor in our setting 

was the time of day on arrival. ED LOS was longest in the 

morning, when about one-third of the patients arrived and 

thus crowding may have been an issue. In the last years, 

efforts have been made to create and establish criteria for 

ED timeliness, for example, in the United Kingdom and in 

Australia with a goal of <240 minutes37 and <360 minutes 

in New Zealand. However, focusing on a single time stamp 

does not automatically correspond to higher quality of care 

and may lead to wrong priorities in patient care.38 If patients 

are transferred to other wards without adequate therapy or 

without receiving necessary diagnostic examinations, time-

liness may appear better, but the quality of care would be 

flawed. Still, our data suggest higher staffing in the morning 

hours could have a potential influence on reducing ED LOS 

and thereby improve satisfaction of patients.

Second, due to lower number of patient visits, we found 

the shortest time to treatment during the night. Apparently, 

the limited availability of care providers is compensated 

with an even more limited patient load or more efficient and 

simplified process variables during off-peak hours. In this 

context, one important quality indicator is time to treatment 

with different reports showing that longer waiting time to 

effective treatment negatively affects outcome.39–41 Still, T
ab
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Table 4 Predictors for patients’ satisfaction

Included 
characteristics
satisfaction points

Time to first 
physician  
contact
in points  
(95% CI)

p-value
 

Time to 
treatment
in points  
(95% CI)

p-value
 

ED LOS
in points  
(95% CI)

p-value
 

Time to  
diagnostics
in points  
(95% CI)

p-value
 

Overall –0.01  
(–0.03 to –0.002)

0.028 0.01  
(–0.02 to 0.0009)

0.074 –0.01  
(–0.02 to –0.004)

0.005 0.01  
(–0.02 to 0.001)

0.102

Time         
07.00 am - 12.59 pm reference  reference  reference  reference  
01.00 pm - 06.59 pm –1.9 (–4.2 to 0.4) 0.107 –2.8 (–5.1 to –0.5) 0.019 –1.9 (–4.6 to 0.8) 0.173 –2.4 (–5.3 to 0.5) 0.102
07.00 pm - 00.59 am 0.2 (–2.7 to 3.0) 0.905 0.5 (–2.4 to 3.3) 0.74 0.7 (–2.6 to 4) 0.659 0.5 (–3.2 to 4.2) 0.779
01.00 am - 06.59 am 1.4 (–2.0 to 4.8) 0.408 1.9 (–1.4 to 5.2) 0.267 1.2 (–2.6 to 4.9) 0.539 3 (–1.6 to 7.6) 0.204
Diagnosis         
cAP reference  reference  reference  reference  
UTi 1.2 (–2.4 to 4.8) 0.513 2.2 (–1.3 to 5.7) 0.212 1.2 (–3.3 to 5.7) 0.601 0.7 (–4.0 to 5.3) 0.775
Mi 2 (–0.8 to 4.8) 0.166 1.2 (–1.7 to 4.1) 0.428 –0.3 (–3.7 to 3.1) 0.863 2 (–1.7 to 5.7) 0.283
hF 0.4 (–2.6 to 3.5) 0.78 0.3 (–2.8 to 3.5) 0.834 –0.8 (–4.5 to 2.8) 0.651 1.3 (–2.8 to 5.4) 0.527
DVT/PE –1.3 (–5.2 to 2.5) 0.488 –2.1 (–6.0 to 1.7) 0.276 1.3 (–3.5 to 6) 0.597 –0.7 (–5.3 to 3.8) 0.756
cOPD 2.2 (–1.6 to 5.9) 0.258 1.8 (–2.0 to 5.6) 0.347 1.7 (–2.6 to 5.9) 0.438 1 (–4.2 to 6.2) 0.716
Per no of more 
diagnosis

–0.4 (–1.2 to 0.4) 0.313 –0.7 (–1.6 to 0.1) 0.079 –0.4 (–1.2 to 0.4) 0.445 –0.2 (–1.3 to 0.8) 0.692

Gender         
Female reference  reference  reference  reference  
Male –0.8 (–2.8 to 1.2) 0.449 0.4 (–1.6 to 2.4) 0.696 –0.3 (–1.2 to 2.1) 0.792 0 (–2.6 to 2.6) 0.991
Age/10 years –0.2 (–0.9 to 0.5) 0.525 0 (–0.7 to 0.7) 0.984 –0.4 (–1.4 to 0.6) 0.317 –0.3 (–1.2 to 0.6) 0.519

Note: Bold figures indicate p<0.05.
Abbreviations: CI, confidence interval; CAP, community-acquired pneumonia; ED, emergency department; HF, acute heart failure; UTI, urinary tract infection; MI, 
myocardial infarction; DVT/PE, deep vein thrombosis and/or pulmonary embolism; cOPD, chronic obstructive pulmonary disease; ED lOs, length of ED stay.

there are limited clinical data suggesting specific timeliness 

indicators stratified for diagnoses to help improve treatment 

outcomes.22,42,43 While for some diagnoses – such as CAP – a 

shorter time to antibiotics has been found to be associated 

with improved survival, such proof is missing for other 

diseases. Because of this association in CAP patients, the 

Joint Commission and Centers for Medicare and Medicaid 

Services advised their national quality standards in 2012 that 

time to first antibiotic dose should be <6 hours.44

We also found that increasing age was associated with 

longer time to treatment and the LOS was increased by 15 

minutes for every additional diagnosis, coherent with the 

complexity of aged, multimorbid patients. This finding sug-

gests that we should pay more attention to the vulnerable 

population of elderly multimorbid patients and improve 

treatment pathways to improve their care.

Interestingly, we found a significant shorter LOS in 

male patients compared to females. The gender disparity 

is already known in a specified setting (e.g., cardiovascular 

diseases45 or ICU admission46), but not in general ED wards. 

It can be speculated that presentation in males and females 

is different, although we do not have a definite explanation 

for this finding.

Importantly, in our analysis we found that with increasing 

time to first physician contact as well as ED LOS, satisfaction 

with care decreased. Early patient contact and optimal care 

in the ED thus not only affects morbidity, but also subjective 

parameters such as quality of care. This is again a strong 

argument to improve the initial management of patients and 

focus on these timeliness parameters by all means.

Our study also demonstrates the feasibility of collecting 

benchmarking data of quality-of-care indices via an electroni-

cal system in a tertiary care center in Switzerland. Currently, 

we use these data for our internal process improvements by 

quarterly display of data for every single diagnosis. This 

may inspire other EDs and institutions to also collect and 

share their quality data to improve transparency of quality 

in the medical field and start a discussion about time stamps, 

benchmarks, and quality of care. Improving quality of care 

not only helps to balance financial incentives (e.g., DRGs) 

physicians and care givers are exposed to, but should also 

remain a major commitment for our patients. 

Currently, there is a lack of consensus regarding quality 

measurements and benchmark data reflecting high quality 

of care and performance in the ED setting. Also, results 

from observational data, such as ours, are lacking which is 
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 important to build an evidence base for future initiatives.47,48 

Further research and consensus with experts and clinicians 

is thus needed, because the demand for benchmarking is 

increasingly demanded by patients, health insurances, and 

physician organizations. 

limitations
First, clinicians had to document measures for timeliness 

(e.g., time stamps) during the times of a stressful working 

shift which may lower their accuracy. In the future, the elec-

tronical records may help to get such data easier although 

times such as “time to first physician contact” may always 

be dependent on physician inputs. Second, satisfaction with 

care was asked before ED discharge. Thus, the patients 

could be in favor of giving higher satisfaction rates than 

they would give in a more unattributed way of asking, for 

example, by an anonymous questionnaire and not during 

speaking to a treating person. Third, not all treatment times 

were well standardized as several treatments may be used for 

the same diagnosis (e.g., time to treatment for COPD could 

be inhalation or intravenous steroid application). Also, some 

patients may have been treated by paramedics or GPs prior 

to ED admission and were thus not included in the analysis. 

Fourth, we did not take into account the number of medical 

and nonmedical staff available in these EDs to take care of 

the patients, for example, deficit of caretakers due to illness. 

Last, we did not consider the bottleneck of in-hospital bed 

capacity that might have had obstructed transfer from the 

ED to the medical ward, because our survey closes with the 

last action of the physician and the delay is not measured by 

the nurses. All these limitations could have implications in 

interpreting our results and may limit internal and external 

validity.

Conclusion
Within this large cohort of consecutive patients seeking ED 

care in a tertiary care center in Switzerland, we found time of 

day on admission to be an important predictor for treatment 

times. Longer treatment times again predicted low satisfac-

tion with care. These benchmarking data on the quality of care 

for six main medical diagnoses may help to further compare 

and improve emergency care in the future.
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