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A B S T R A C T   

Background: Preparations for Covid-19 in the Netherlands included hospital reconfigurations to increase capacity 
for the expected surge at the emergency department (ED). We describe patients’ ED length of stay (LOS), 
crowding and experiences of patients with respiratory complaints during the first Covid-19 peak. 
Methods: Retrospective analysis of demand, ED LOS, crowding, and a patient experience survey during a 12-week 
period in 2020 and similar periods in 2018 and 2019. Crowding levels were calculated using the National ED 
OverCrowding Scale. 
Results: The number of patients with respiratory complaints increased significantly, while total ED numbers were 
unchanged. Although presentation during the Covid-19 peak and needing hospital admission were associated 
with a longer ED LOS in patients with respiratory complaints, significantly less crowding occurred compared 
with the 2018 and 2019 periods. Increased ED LOS was associated with lower patient experience scores. 
Conclusion: Advanced warning and its associated preparation within the hospital and the community prevented 
significant delays in ED throughput during the first Covid-19 peak.   

1. Background 

During the yearly returning influenza outbreaks, many patients 
present to emergency departments (EDs), potentially causing crowding. 
Adverse effects of ED crowding include delayed patient care, delayed 
critical interventions, and decreased patient satisfaction [1–4]. During 
the first Covid-19 peak in the Netherlands, early 2020, occurring 
simultaneously with the influenza season in the Netherlands, we feared 
substantial crowding. Warned by the Chinese and Italian experiences 
[5–7] we expected the ED being overwhelmed with patients suffering 
from shortness of breath and in need of hospitalization. Meanwhile, a 

decrease in number of hospital visits from patients with non-Covid- 
related complaints was reported internationally, probably due to mea
sures such as the stay-at-home policy, hospitals delaying elective sur
gery, and people’s fear of getting infected [8]. 

The lay press in the Netherlands reported an increase in the number 
of patients with (suspected) Covid-19 infection and an increase in the 
number of hospitalizations, especially among older patients with un
derlying comorbidities. Regulations in the Netherlands focused on flat
tening the curve of new Covid-19 infections in order to have enough 
equipped Intensive Care Unit (ICU) beds and available staff. The Hos
pital Outbreak Management Team (OMT) undertook preparations to 
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increase capacity of available inpatient beds on inpatient floors and ICUs 
and to provide a safe working environment for staff (Box 1). 

The resulting impact on patient flow, ED crowding and patient ex
periences during this first Covid-19 peak are largely unknown. 

Patient experience is one of the performance measures used for 
healthcare quality evaluation and for setting priorities in quality 
improvement activities. Healthcare, even during a pandemic, must be 
safe, people-centred, timely and efficient [9]. To fulfil the ‘timely’ and 
‘safety’ aspects, ED staff minimise waiting times for patients and reduce 
crowding. Both aspects are particularly challenging during a pandemic. 
Patients with suspected Covid-19 are isolated since the virus is highly 
contagious. Isolation negatively influences length of stay (LOS), and it 
negatively affects patient experiences [10]. ED staff need to wear pro
tective gear that may create a feeling of discomfort for patients; the 
patient does not see the doctor and nurse behind the protective equip
ment, which may hinder building a relationship of trust [11]. This is 
especially important, as patients may fear that they are suffering from a 
potentially fatal disease. 

The aim of this study was to describe changes in ED LOS, crowding 
and experiences of patients with respiratory complaints during the first 
Covid-19 peak in the Netherlands. We assessed patient experiences 
among patients with respiratory complaints, using a survey that 
captured the patients’ perspectives on the ED process. We hypothesized 
that the Covid-19 peak led to increased ED LOS for patients with res
piratory complaints, and increased crowding. We also expected nega
tively impacted patient experiences for patients with respiratory 
complaints. 

2. Methods 

2.1. Setting 

This study was performed in a non-academic, inner-city teaching 
hospital in The Hague, a seaside city in the Netherlands, home to more 

than 500,000 people. The 30-bed ED serves as a regional level 1 trauma 
and acute neurovascular centre, and receives approximately 54,000 
adult and paediatric patient visits annually. All patients who present at 
the ED are registered in the hospital database and subsequently triaged 
using the Manchester Triage System (MTS) as immediate (level 1), 
highly urgent (level 2), urgent (level 3), standard (level 4) or non-urgent 
(level 5). After triage, patients eligible for treatment by a general 
practitioner (GP) are redirected to a co-located GP cooperative (GPC). 
Remaining patients are assessed at the ED. Before February 2020, an ED 
nurse triaged patients arriving at the ED to the GPC or to the ED, 
following predefined criteria. From February 2020 onwards, a GPC as
sistant determined whether patients had to be directed to the GPC or ED, 
based on predefined criteria [12]. 

The usual 24/7 staffing on the ED includes emergency nurses, 
emergency physicians (EPs) and residents of the major specialties. 
During day and evening shifts, a nurse practitioner is available for pa
tients with minor injuries and minor illnesses. During peak hours at the 
ED (from noon until eight pm), a cardiologist, an internal medicine 
specialist, a neurologist, a radiologist and a surgeon work side-by-side 
with the EPs and the residents. Other medical specialists are available 
in the hospital (office hours) and on-call (out-of-office hours) when 
consulted. During the 2020 study period, a pulmonologist was also 
available at the ED from five to eight pm, aiming for improved patient 
flow for patients with respiratory complaints. 

2.2. Study design 

The regional medical ethics committee and the institutional review 
board approved the study (METC LDD, N20.008). 

We performed a descriptive mixed mode study using a retrospective 
chart review, in a 12-week period (26 January to 18 April 2020). We 
obtained data from the same periods in 2018 and 2019 to compare 
patient numbers and patient flow, for the general ED population and for 
the subgroup of patients with respiratory complaints, because there was 

Box 1 
Preparations to increase capacity and to provide a safe working environment for staff during first Covid-19 peak. 

Triage protocol. 

Personal protective equiment orders. 

Reconfiguration of the hospital and creating capacity, including: 

-Installing extra beds at the ICU. 

-Reshaping the ED into compartments separating Covid-19 suspected patients from non-suspected Covid-19 patients, according to predefined 
criteria. 

-Expanding the ED capacity by using treatment rooms at the policlinics. 

-Expanding admission units for Covid-19 suspected patients. 

-Cancelling outpatient visits. 

-Cancelling surgery procedures. 

Staff training, especially for healthcare workers from other fields and retired nurses, in order to expand ED staff. 

Extra staffing, including: 

-Involving medical specialists at ED, working side-by-side with the 24/7 available EPs. 

-Hiring nurse assistants supporting at ED, ICU, and inpatient wards. 

-Recruiting health practitioners with critical care skills and training. 

GPC as alternative site for stable patients with suspected Covid-19. 

Extra CT-scan at the ED. 

Abbreviations: CT, Computer Tomography; ED, emergency medicine; EP, emergency physician, GPC, general practitioner cooperative; ICU, 
intensive care unit.  
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an awareness of Covid-19 as a respiratory disease [13–14]. Additionally, 
we performed a patient experience survey in the subgroup of patients 
with respiratory complaints presenting for Pulmonology during the 
Covid-19 outbreak. Patients with respiratory complaints were defined as 
patients who were assigned the category ‘Shortness of breath’ at triage. 
We excluded patients under the age of 18 and patients redirected to the 
GPC. 

2.3. Chart review 

We collected and recorded demographic details and visit character
istics (date and time of arrival, type of medical complaint, crowding 
level at arrival, triage level, date and time of ED discharge, and 
discharge disposition) in a de-identified database. Acuity level was 
categorized into urgent (immediate, high-urgent, and urgent) and non- 
urgent (standard and non-urgent). We calculated ED LOS by subtract
ing arrival time from discharge time. We measured the degree of 
crowding with the National ED Overcrowding Score (NEDOCS), a 
multidimensional scale ranging from zero to 200 [15]. The NEDOCS 
score accurately correlates with the degree of crowding as perceived by 
the ED staff at the study setting [16]. A computer programme calculates 
the NEDOCS scores at 15-min intervals. If the NEDOCS is 60 or higher, 
the ED is considered to be busy [15]. 

2.4. Patient experience survey 

We measured patient experience in the patients with respiratory 
complaints who were assessed by Pulmonology during the first Covid-19 
peak in 2020, using a survey based on the Picker Patient Experience 
Questionnaire (PPE-15) [17]. The survey was conducted by phone 
within three days of a patients’ ED visit. If the patient was not available 
or able to answer the phone, a spouse, caregiver, or family member was 
asked to participate. The survey included questions regarding patients’ 
experiences with waiting time, first contact with their physician, infor
mation supply, and communication. Questions had three to five 
response options (Appendix A). We coded neutral answers and the most 
positive answer as “non-problem”, and the remaining responses as 
“problems”. Overall patient experience (response to the question “Please 
rate your overall experience at our ED”) and likelihood of recommen
dation (response to the question “How likely would you be to recom
mend this ED to friends and family?”) were scored using a 10-point 
Likert scale. In 2018 and 2019, the same survey was used in a limited 
number of unselected patients from the general ED population. 

2.5. Outcomes 

Outcome variables were ED LOS, number of admitted patients 
experiencing a LOS of more than 4 h, crowding level at arrival of the 
patient as measured by the NEDOCS score, and number of patients 
arriving during extreme busyness (NEDOCS score between 60 and 100) 
and during crowding (NEDOCS score above 100). We describe all out
comes for the total study population as well as for patients with respi
ratory complaints, during the Covid-19 peak in 2020 and the matching 
periods in 2019 and 2018. For patients with respiratory complaints who 
were assessed by Pulmonology during the first Covid-19 peak, we 
additionally assessed their experiences during their visit and compared 
them with the experiences of the general population in 2019 and 2018. 

2.6. Data analysis 

We used descriptive statistics, Chi Square tests, and Kruskal-Wallis 
tests to compare the three years simultaneously. 

To better understand factors associated with ED LOS we created 
multivariable linear regression models for the general ED population as 
well as for the patients with respiratory complaints, including study 
year, age, arrival time, and arrival by ambulance, referral status, triage 

level, and presenting problem in the models as potential covariates. ED 
LOS was log-transformed due to the non-normal distribution. Using 
backward stepwise selection, we subsequently removed the largest p- 
values until all p-values were smaller than 0.05. 

Overall experience scores and recommendation scores of the patients 
with respiratory complaints arriving during the first Covid-19 peak were 
compared with the scores of the general population in 2018 and 2019. 
This latter analysis was solely considered hypothesis generating, since 
patient selection and survey procedures differed between the periods (e. 
g. by phone in 2020 vs. face-to-face in earlier years). We performed 
linear regression analyses to identify the association between patient 
experience scores, recommendation scores, patient characteristics and 
visit characteristics. 

Significance thresholds were set at p ≤ 0.05. We used the statistical 
package for the social sciences (SPSS Statistics for Windows 26.0 
Armonk, New York, USA) for analysis. 

3. Results 

3.1. Patient characteristics 

During the 12-week study period in 2020, 9274 ED visits were 
registered, which was similar to the total number of ED visits in the 
control periods (Table 1). Median age of patients was higher compared 
with the previous years. Arrivals by ambulance increased significantly 
and number of self-referrals decreased significantly. 

The number of patients with respiratory complaints increased from 
763 (in the 2018 study period) to 941 (in the 2020 study period), and the 
number of self-referrals decreased (Table 2). Admission percentage of 
respiratory patients varied from 57.4% in 2018, 51.8% in 2019, to 
52.5% in 2020. 

3.2. Patient flow 

In the 2020 study period, median ED LOS was shorter for discharged 
patients and longer for patients who needed hospital admission, 
compared with the control periods, while the level of crowding reduced 
significantly (Table 3). In multivariable analysis, presentation in the 
2019 and 2020 study periods, a higher age, transport by ambulance, 
referral by a GP, an urgent triage level, and needing hospital admission 
were significant predictors for a longer ED LOS, while arrival during the 
evening shift was associated with a shorter LOS. Presenting with a 
psychiatric disorder, feeling unwell, having abdominal complaints or 
shortness of breath was associated with a longer LOS (Table 4). 

Focusing on the patients with respiratory complaints, we observed a 
significant increase in ED LOS for discharged patients compared with 
previous years. LOS for patients needing hospital admission and 
crowding levels were higher in the 2019 study period compared with 
2018 and 2020 (Table 5). Presentation in the 2019 or 2020 study pe
riods, a higher age, being referred by a GP, an urgent triage level, and 
needing hospital admission were significant predictors for a longer ED 
LOS (Table 6). 

3.3. Patient experience survey 

During the 12-week study period, 219 patients with respiratory 
complaints (response rate 35.7%) completed the survey. Compared with 
non-responders, respondents arrived more often during the day shift 
(60.3% vs. 51.6%), and were more often referred to the ED by their GP 
(53% vs. 44.3%). In the remaining characteristics and flow indicators, 
we observed no differences between responders and non-responders, 
suggesting that our respondent group was representative for the popu
lation with respiratory complaints (Appendix B). 

A large proportion of the respondents indicated a lack of involve
ment in care and treatment decisions (76.2%). To the question, “Were 
you involved in the decision-making process concerning your 
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treatment?” eighty-four of the 193 respondents (43.5%) answered “No, 
not at all”, and 63 of 193 respondents (32.6%) said “A little” (Table 7). 
Concerning discharge information, 64.8% of the respondents indicated a 
lack of information about when to proceed with normal activities, and 
60.6% regarding information about ‘red flags’ to observe at home. 

Almost half of the patients reported problems with the waiting times 
between the diagnostic procedures (48.2%) and with the total ED LOS 
(47.2%). 

Respondents rated their ED experience with a mean of 7.72 (SD 
1.42), similar to the mean experience scores in 2019 (7.75, SD 2.18, p =
0.335) and 2018 (8.08, SD 1.22, p = 0.129). The mean recommendation 
score in the 2020 group was 7.39 (SD 1.55), comparable with scores in 
2019 (7.33 (SD 3.23, p = 0.915) and lower compared with 2018 (8.11 
(SD 1.13), p = 0.006). 

3.4. Operational factors influencing patient experience 

The score for overall experience was highly correlated with likeli
hood to recommend (r = 0.79, p < 0.001). In the final model for overall 
experience, hospital admission was significantly associated with higher 
scores. There was a 0.657-point increase in overall experience when 

Table 1 
Patient and visit characteristics in the general ED population.   

2018 
N = 8589 

2019 
N = 9394 

2020 
N = 9274 

P- 
value1  

Median age in years (IQR) 53 
(34–70) 

54 
(35–70) 

57 
(37–73)  

<0.001 

Age categories n (%)     
18–24 y 886 (10.3) 874 (9.3) 728 (7.8)  <0.001 
25–49 y 3027 

(35.2) 
3214 
(34.2) 

2943 
(31.7)  

<0.001 

50–69 y 2509 
(29.2) 

2832 
(30.1) 

2749 
(29.6)  

0.39 

70–84 y 1643 
(19.1) 

1872 
(19.9) 

2131 
(23.0)  

<0.001 

≥85 y 524 (6.1) 602 (6.4) 723 (7.8)  <0.001 
Arrival time     

Day shift (7.30 am – 3.39 
pm) 

3773 
(43.5) 

4110 
(43.8) 

4176 
(45.0)  

0.09 

Evening shift (3.30 pm – 
11.29 pm) 

3484 
(40.6) 

3779 
(40.2) 

3706 
(40.0)  

0.71 

Night shift (11.30 pm – 
7.29 am) 

1368 
(15.9) 

1505 
(16.0) 

1392 
(15.0)  

0.11 

Arrival by ambulance 2900 
(33.8) 

3356 
(35.7) 

3448 
(37.2)  

<0.001 

Self-referred 2666 
(31.0) 

2759 
(29.4) 

1290 
(13.9)  

<0.001 

Referral by GP 2191 
(25.3) 

2484 
(26.4) 

3622 
(39.1)  

<0.001 

Urgent2 triage level n (%)3 6356 
(76.7) 

7149 
(78.6) 

6181 
(77.6)  

0.02 

Presenting problem, n (%)4     

Abdominal pain 1389 
(16.8) 

1532 
(16.8) 

1429 
(17.9)  

0.08 

Back pain 101 (1.2) 122 (1.3) 92 (1.2)  0.54 
Chest pain & syncope 1311 

(15.8) 
1531 
(16.8) 

677 (8.5)  <0.001 

Ear / nose / throat / eye 
problem 

150 (1.8) 121 (1.3) 93 (1.2)  0.002 

Headache & head injury 657 (7.9) 651 (7.2) 558 (7.0)  0.05 
Limb problem 1091 

(13.2) 
1151 
(12.6) 

1070 
(13.4)  

0.30 

Psychiatric disorder 352 (4.2) 344 (3.8) 347 (4.4)  0.13 
Severe trauma & falls 483 (5.8) 610 (6.7) 718 (9.0)  <0.001 
Shortness of breath 763 (9.2) 885 (9.7) 941 (11.8)  <0.001 
Unwell patient 756 (9.1) 873 (9.6) 830 (10.4)  0.02 
Wounds & local infections 462 (5.6) 537 (5.9) 585 (7.3)  <0.001 
Other5 769 (9.3) 744 (8.2) 624 (7.8)  0.002 
Hospital admission, total 2527 

(29.4) 
2843 
(30.3) 

2696 
(29.1)  

0.18 

Abbreviations: GP, General Practitioner; IQR = Interquartile Range;. 
1 P-values are calculated using χ2 tests, except for median age, which we 

calculated with the Kruskal-Wallis test; 2Immediate, high-urgent, and urgent 
triage level; 3Triage level is based on 25,344 (93%) of the patient visits, due to 
1913 missing values; 4Medical complaint is based on 25,349 (93%) of the patient 
visits, due to 1908 missing values; 5Other, medical complaint occurring < 300 
times during the study period, including abuse, allergy, chemical injury, dental 
problem, diabetes, epileptic seizure, facial complaint, insertion foreign object, 
neck pain, pregnancy problem, sexually acquired infection, and skin problem. 

Table 2 
Patient and visit characteristics of the patients presenting with respiratory 
complaints.   

2018 
N = 763  
(8.9% of 

8589) 

2019 
N = 885  
(9.4% of 

9394) 

2020 
N = 941  
(10.1% of 

9274) 

P- 
value1  

Median age in years 
(IQR) 

68 (55–78) 67 (55–77) 65 (50–76)  0.001 

Age categories n (%)     
16–24 y 26 (3.4) 34 (3.8) 25 (2.7)  0.355 
25–49 y 128 (16.8) 138 (15.6) 210 (22.3)  <0.001 
50–69 y 251 (32.9) 302 (34.1) 329 (35.0)  0.669 
70–84 y 274 (35.9) 310 (35.0) 289 (30.7)  0.047 
≥85 y 84 (11.0) 101 (11.4) 88 (9.4)  0.317 

Arrival time     
Day shift (7.30 am – 
3.39 pm) 

358 (46.9) 417 (47.1) 447 (47.5)  0.970 

Evening shift (3.30 
pm – 11.29 pm) 

285 (37.4) 354 (40.0) 341 (36.2)  0.239 

Night shift (11.30 pm 
– 7.29 am) 

120 (15.7) 114 (12.9) 153 (16.3)  0.100 

Arrival by ambulance 339 (44.4) 359 (40.6) 400 (42.5)  0.285 
Self-referred 157 (20.6) 150 (16.9) 97 (10.3)  <0.001 
Referral by GP 300 (39.3) 394 (44.5) 429 (45.6)  0.024 
Urgent2 triage level n 

(%) 
670 (87.8) 755 (85.3) 803 (85.3)  0.249 

Hospital admission 438 (57.4) 458 (51.8) 494 (52.5)  0.047 

Abbreviations: GP, General Practitioner; IQR = Interquartile Range; 
1 P-values are calculated using χ2 tests, except for median age, which we 

calculated with the Kruskal-Wallis test; 2Immediate, high-urgent, and urgent 
triage level. 

Table 3 
Patient flow indicators in the general ED population.   

2018 
N = 8589 

2019 
N = 9394 

2020 
N = 9274 

P- 
value1  

Median ED length of 
stay for discharged 
patients (IQR) 

126 
(74–185) 

135 
(86–196) 

118 
(48–187)  

<0.001 

Median ED length of 
stay for admitted 
patients (IQR) 

198 
(139–271) 

215 
(152–287) 

221 
(158–286)  

<0.001 

Admitted patients 
experiencing ED LOS 
> 4 h 
n / admitted patients 
(% of admitted 
patients)2 

853/2523 
(33.8) 

1143/2835 
(40.3) 

1117/2692 
(41.5)  

<0.001  

Median NEDOCS at 
arrival of the patient 
(IQR) 

45 (23–66) 49 (29–71) 32 (14–54)  <0.001 

Patients arriving during 
NEDOCS 61–100 at 
ED n (%) 

1456 (17.0) 4220 (44.9) 2082 (22.4)  <0.001 

Patients arriving during 
NEDOCS > 100 at ED 
n (%) 

260 (3.0) 573 (6.1) 55 (0.6)  <0.001 

Abbreviations: ED, Emergency Department; IQR = Interquartile Range; LOS, 
length of stay; NEDOCS, National Emergency Department OverCrowding Score. 

1 P-values are calculated with the Kruskal-Wallis test (length of stay and 
NEDOCS), and the Chi2 test (Admitted patients experiencing LOS > 4 h and 
NEDOCS-level at patients’ arrival); 2Calculated in admitted patients, 2523 (in 
2018), 2835 (in 2019), and 2692 (in 2020). 
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hospital admission was needed, p = 0.003. Increased total ED LOS was 
significantly associated with lower overall experience, with a 0.003- 
point decrease in every minute increase in LOS (p = 0.01). Similar to 
overall experience, a longer ED LOS was associated with lower scores in 
likelihood to recommend; a 0.005-point decrease in score for every 
minute increase in ED LOS (Table 8). 

Table 4 
Multivariable linear regression analysis of factors independently associated with 
log-transformed ED length of stay (all patients).  

Variables associated with 
log-transformed length of 
stay 

Beta (SE) P 1 Beta (SE),  
Final model 

P 1 

Constant 1.898 
(0.010)  

<0.001 1.885 
(0.008)  

<0.001 

Study period     
2018 Reference  – Reference  – 
2019 0.031 

(0.004)  
<0.001 0.031 

(0.004)  
<0.001 

2020 0.030 
(0.004)  

<0.001 0.030 
(0.004)  

<0.001 

Age in years 0.002 
(0.000)  

<0.001 0.002 
(0.000)  

<0.001 

Arrival time     
Day shift Reference  – Reference  – 
Evening shift − 0.019 

(0.004)  
<0.001 − 0.018 

(0.004)  
<0.001 

Night shift − 0.005 
(0.005)  

0.325 –  – 

Arrival by ambulance 0.074 
(0.005)  

<0.001 0.075 
(0.004)  

<0.001 

Self-referred − 0.002 
(0.005)  

0.748 –  – 

Referral by GP 0.078 
(0.005)  

<0.001 0.080 
(0.004)  

<0.001 

Urgent2 triage level n (%) 0.104 
(0.005)  

<0.001 0.104 
(0.005)  

<0.001 

Presenting problem, n (%)     
Abdominal pain 0.031 

(0.008)  
<0.001 0.041 

(0.005)  
<0.001 

Back pain − 0.003 
(0.017)  

0.848 –  

Chest pain & syncope − 0.015 
(0.008)  

0.065 –  – 

Ear/nose/throat/eye 
problem 

− 0.180 
(0.016)  

<0.001 − 0.171 
(0.015)  

<0.001- 

Headache & head injury − 0.011 
(0.009)  

0.216   

Limb problem − 0.137 
(0.008)  

<0.001 − 0.127 
(0.006)  

-<0.001 

Psychiatric disorder 0.161 
(0.011)  

<0.001 0.170 
(0.009)  

<0.001 

Severe trauma & falls Reference  Reference  – 
Shortness of breath 0.037 

(0.009)  
-<0.001 0.047 

(0.006)  
<0.001 

Unwell patient 0.063 
(0.009)  

<0.001 0.073 
(0.006)  

<0.001 

Wounds & local infections − 0.139 
(0.010)  

<0.001 − 0.129 
(0.008)  

<0.001 

Other3 − 0.081 
(0.009)  

<0.001 − 0.072 
(0.007)  

<0.001 

Hospital admission 0.113 
(0.004)  

<0.001 0.113 
(0.004)  

<0.001 

Abbreviations: ED, emergency department; GP, General Practitioner; NS, Non- 
Significant; SE, Standard Error. 

1 P values were calculated using multivariate linear regression analyses using 
ED length of stay as a dependent variable, adjusted for study period, number of 
pulmonology patients, patient demographics, and visit characteristics; 2Imme
diate, high-urgent, and urgent triage level; 3Other, medical complaint occurring 
< 300 times during the study period, including abuse, allergy, chemical injury, 
dental problem, diabetes, epileptic seizure, facial complaint, insertion foreign 
object, neck pain, pregnancy problem, sexually acquired infection, and skin 
problem. 

Table 5 
Patient flow indicators in the patients with respiratory complaints.   

2018 
N = 763 

2019 
N = 885 

2020 
N = 941 

P- 
value1  

Median ED length of stay 
for discharged patients 
(IQR) 

154 
(115–210) 

162 
(122–216) 

177 
(128–231)  

0.003 

Median ED length of stay 
for admitted patients 
(IQR) 

215 
(165–292) 

239 
(190–300) 

224 
(177–279)  

0.002 

Admitted patients 
experiencing LOS > 4 h 
n / admitted patients 
(% of admitted 
patients)2  

173 (39.5)  228 (49.8)  201 (40.7)   0.003 

Median crowding level1 

at arrival of the patient 
(IQR) 

47 (20–71) 51 (31–74) 33 (15–53)  0.02 

Patients arriving during 
NEDOCS 61–100 at ED 
n (%) 

59 (13.4) 196 (33.4) 99 (16.1)  <0.001 

Patients arriving during 
NEDOCS > 100 at ED n 
(%) 

9 (2.0) 35 (6.0) 1 (0.2)  <0.001 

Abbreviations: ED, Emergency Department; IQR = Interquartile Range; LOS, 
length of stay; NEDOCS, National Emergency Department OverCrowding Score. 

1 P-values are calculated with the Kruskal-Wallis test (length of stay and 
NEDOCS), and the Chi2 test (Admitted patients experiencing LOS > 4 h and 
NEDOCS-level at patients’ arrival); 2Calculated in admitted patients, 438 (in 
2018), 458 (in 2019), and 494 (in 2020). 

Table 6 
Multivariable linear regression analysis of factors independently associated with 
log-transformed ED length of stay for patients with respiratory complaints.  

Variables associated with log- 
transformed length of stay 

Beta (SE) P 1 Beta (SE),  
Final model 

P 1 

Constant 2.052 
(0.020)  

<0.001 2.033 
(0.018)  

<0.001 

Study year     
2018 Reference  – Reference  – 
2019 0.030 

(0.010)  
0.002 0.031 

(0.010)  
0.002 

2020 0.031 
(0.010)  

0.002 0.033 
(0.010)  

0.001 

Age in years 0.002 
(0.000)  

<0.001 0.002 
(0.000)  

<0.001 

Arrival time     
Day shift Reference  – Reference  – 
Evening shift − 0.025 

(0.009)  
0.005 − 0.023 

(0.008)  
0.006 

Night shift − 0.008 
(0.013)  

0.517 –  – 

Arrival by ambulance − 0.004 
(0.010)  

0.718 –  – 

Self-referred − 0.023 
(0.014)  

0.101 –  – 

Referral by GP 0.015 
(0.010)  

0.126 0.024 
(0.008)  

0.003 

Urgent2 triage level n (%) 0.065 
(0.012)  

<0.001 0.067 
(0.012)  

<0.001 

Hospital admission 0.098 
(0.009)  

<0.001 0.099 
(0.009)  

<0.001 

Abbreviations: ED, emergency department; GP, General Practitioner; NS, Non- 
Significant; SE, Standard Error. 

1 P values were calculated using multivariate linear regression analyses using 
ED length of stay as a dependent variable, adjusted for patient demographics and 
visit characteristics. 2Immediate, high-urgent, and urgent triage level; 3Other, 
medical complaint occurring < 25 times during the study period, including 
abdominal pain, back pain, ear/nose/throat/eye problem, headache, head 
injury, limb problems, psychiatric disorders. 
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4. Discussion 

Our findings show that during the first Covid-19 peak in 2020, ED 
crowding decreased significantly. This was probably due to the system- 
wide collective response and hospital preparations which increased re
sources for the ED, and public health messaging, which may have 
decreased ED visits in some patient groups. 

4.1. Patient flow 

In 2020, we expected a surge in seriously ill patients due to Covid-19, 
occurring during the yearly influenza season. Warned by the testimo
nials and images on television of the dramatic circumstances in other 
countries and early research reports [5–7], our OMT initiated 

preparations to increase capacity for our influenza and Covid-19 pa
tients and to provide a safe working environment for our staff. During 
the first Covid-19 peak, we observed no change in total number of ED 
visits in the 2020 period compared with previous years, while simulta
neously more ED and ICU staff and resources were available. The 2020 
influenza season in the Netherlands was relatively mild and lasted only 
5 weeks, partly overlapping with the first Covid-19 peak. The 14-week 
lasting influenza season in 2019 was severe, probably explaining the 
higher ED LOS for admitted patients and the high crowding levels in the 
2019 period compared with the 2020 period. 

In the Netherlands as well as internationally, researchers reported a 
decrease in number of patients with non-Covid-related complaints, 
explained by regulations (stay-at-home policy, reduced community ac
tivity such as sports which reduces injuries), hospital management 
postponing elective surgery, and patients who avoid medical care out of 
fear of contracting the virus [8]. This coincides with our findings: the 
number of total ED visits remained unchanged because the number and 
proportion of patients with respiratory complaints increased while 
simultaneously a decrease in patients with other complaints occurred. 
For example, significantly less patients with chest pain and syncope 
arrived at our ED during the first Covid-19 peak. Other studies also 
found reductions in admission for acute coronary syndromes, even in 
areas not heavily affected by the outbreak [18]. 

Public health messaging was both a promise and a curse in that it 
decreased ED volume but may be associated with increased morbidity 
and mortality in the community for non-COVID illnesses [19–20]. Some 
studies suggest a decline in ED attendances mainly due to patients with 
minor injuries and minor illnesses [21], but these patients were 
excluded in our study, since they are assessed at the GPC. 

The higher proportion of arrivals by ambulance and lower propor
tion of self-referrals compared with the control periods suggests a sicker 
population in the 2020 period, which may partially be an effect of the 
change of the triage process of self-referrals in February 2020. The un
changed admission percentage argues against this, however, we cannot 
rule out that physicians used different admission and discharge thresh
olds during the Covid-19 peak. 

The LOS of patients with respiratory complaints who were dis
charged home during the Covid-19 peak was significantly longer 
compared with the control periods. We hypothesize that the use of 
isolation procedures may have negatively impacted ED LOS, as shown 
by Beysard et al. [22]. During the control periods, ED staff applied 
isolation procedures in patients with suspected or confirmed influenza. 
In 2020, ED staff worked in protective gear when approaching the ma
jority of patients, considering all patients with suspicious complaints as 
potentially Covid-19 positive. Test results, only available when patients 
needed hospital admission, took at least one day. 

4.2. Patient experiences 

Comparing patient experiences between different years is difficult: 
patient selection and survey procedures differed between the periods. 
Moreover, during the first Covid-19 peak, we introduced a variety of 
process changes, with more ED staff and available resources, which may 
have influenced patient experiences. The drop in crowding could have 
led to higher patient experience scores as suggested in other studies [4]. 
Unfortunately, experience scores were unchanged, and recommendation 
scores were lower. Likely, ED staff were less often present in the pa
tients’ room because the use of protective gear is time-consuming. 
Moreover, staff had to be very careful with the protective gear, 
because of an imminent shortage. The isolated circumstances may have 
led to lower patient scores. 

The score for overall experience was highly correlated with likeli
hood to recommend, similar to the findings of Nichol et al [23]. Patient 
satisfaction can be seen as the gap between patients expectations and 
experience [24]. Worse experience may reflect suboptimal care or 
different expectations of care quality [25]. Patients who needed hospital 

Table 7 
Results from the survey on patient experiences (N = 219).  

Items of the survey1 Proportion of responders reporting “a 
problem” or “not fully satisfied” on 
the items of the survey1 

Information about the waiting times 75/202 (37.1) 
Waiting time until first contact doctor 66/194 (34.0) 
Waiting times between the diagnostic 

procedures 
93/193 (48.2) 

Total length of stay at the emergency 
department 

91/193 (47.2) 

Confidence in the experience of the 
doctors and nurses 

12/193 (6.2) 

Understandable explanation about the 
results of the diagnostic procedures 

39/190 (20.5) 

Information about treatment 19/193 (9.8) 
Involvement in care and treatment 

decisions 
147/193 (76.2) 

Information about when to proceed 
with your normal activities 

125/193 (64.8) 

Information about danger signals to 
observe at home 

117/193 (60.6) 

Expectations of level of care 27/193 (14.0) 
Overall experience and 

recommendation scores2 
N ¼ 193 (88.1%) 

Mean overall experience score (SD) 7.72 (1.42) 
Mean recommendation score (SD) 7.39 (1.55) 
Recommendation score 0–6 32 (16.6) 
Recommendation score 7 or 8 129 (66.8) 
Recommendation score 9 or 10 32 (16.6) 

Abbreviations: SD, Standard Deviation. 
1 The proportion of responders reporting a problem on number of answers to 

each of the survey items; Percentage in parenthesis. 210-point Likert scale: 0 (not 
satisfied at all) to 10 (very satisfied). 10-point Likert scale: 0 (not likely at all) to 
10 (very likely). 

Table 8 
Association between overall experience and likelihood to recommend with pa
tient characteristics and operational measures.   

Patient 
satisfaction  
(1–10)  

Likelihood to 
recommend 
(1–10)  

Independent variable Beta 
Coefficient 
(SE) 

P Beta Coefficient 
(SE) 

P 

Constant 8.123 (0.286) <0.001 8.369 (0.307) <0.001 
Self-referred to the 

ED 
NS NS − 1.055 (0.488) 0.03 

Hospital admission 0.657 (0.221) 0.003 NS NS 
Total ED length of 

stay 
− 0.003 
(0.001) 

0.01 − 0.005 (0.002) 0.001 

Admitted patients 
with ED length of 
stay > 4 h 

NS NS 0.872 (0.341) 0.011 

Abbreviations: ED, emergency department; NS, Non-Significant; SE, Standard 
Error. 
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admission had higher scores in overall experience compared with dis
charged patients. Discharged patients may have been disappointed in 
not getting a Covid-19 test. Covid-19 tests were scarce during the first 
Covid-19 peak, only available if hospital admission was necessary. 

Increased ED LOS was significantly associated with lower overall 
experience and lower scores in likelihood to recommend, similar to 
findings from Nyce et al. [26]. Although waiting times and LOS in our 
ED are relatively short, compared with international standards [27–29], 
waiting is difficult for patients [26,30]. Maybe it is even more difficult 
during a pandemic, when less distraction and communication is 
possible. For example, family was not allowed in the assessment rooms 
and ED staff comes in less often. Interestingly, acuity based on the MTS 
was not significantly associated with overall experience, nor for likeli
hood to recommend. Thus, a longer LOS reduces experience and 
recommendation scores regardless of how urgent the condition of the 
patients, similar to the study of Nichol et al [23]. 

The vast majority of our patients reported problems with the item of 
patients’ involvement in care. This finding may be not surprising during 
a crisis situation, although similar findings were found in a Norwegian 
study from 2017 [25]. According to our findings, we should focus on 
shared decision-making, on providing discharge information, and on 
decreasing patients’ waiting times between diagnostic procedures and 
on decreasing total ED LOS. 

5. Limitations 

Our study includes data from a single level-one hospital, located in 
the Netherlands. Patients in our country have 24/7 access to primary 
care services, which enables EDs to focus on rapid assessment and 
emergency stabilisation of seriously ill and injured patients. Generaliz
ability of our findings cannot be assumed in countries with different 
healthcare systems and in hospitals which were more heavily impacted 
by the outbreak. 

We identified patients with respiratory complaints by selecting the 
patients who were assigned the triage category ‘Shortness of breath’. 
This group is an underestimation of the total group of patients with 
suspected Covid-19 infection, since patients with a Covid-19 infection 
may present with many other symptoms such as fever and abdominal 
complaints. Although some of our patients may have presented with 
chronic respiratory diseases, all patients with shortness of breath were 
assessed within the Covid-19 guidelines, and thus considered ‘suspected 
Covid-19′. 

Finally, this was a descriptive study using retrospective data. 
Although the quality of the data is high, associations do not entail 
causality. 

6. Implications for further research 

We could not include all factors in the regression analysis that may 
have influenced patients’ experiences, such as whether or not the patient 
was isolated at the ED, received testing or not, and (the number of) in
dividual patient/provider interactions. It would be interesting to assess 
the effect of isolation procedures and contact moments with pro
fessionals on patients’ experience in a future study. 

Crowding scores in our study, measured with the NEDOCS instru
ment, do not necessarily match nursing workload. Wearing protective 
gear, to be changed for every patient, limits productivity [31]. Protocols 
regarding protective gear, diagnostics and treatment were regularly 
adapted based on new information, thereby causing an overload of in
formation to the ED staff [5,31]. The fear of becoming infected and the 
fear of being contagious and infecting others may aggravate perceived 
workload [32]. Further research is needed on provider outcome and 
experiences when caring for patients in respiratory isolation. 

7. Conclusions 

Advanced warning and its associated preparations within the hos
pital and the community prevented significant delays in ED throughput 
during the first Covid-19 peak. The increase in number of patients with 
respiratory complaints was combined with a drop in some other patient 
groups. Although presentation during the Covid-19 peak and needing 
hospital admission were associated with a longer ED LOS in patients 
with respiratory complaints, significantly less crowding occurred. 
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