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Abstract

Background

In The Netherlands, the state of emergency department @E®Yding is unknown.

Anecdotal evidence suggests that current ED patients expergemonger length of stay

(LOS) compared to some years ago, which is indicative of ED dingw However, n(
multicenter studies have been performed to quantify LOS and &sse&ing at Dutch EDs.

7

We performed this study to describe the current state of enwyrgdepartments in The
Netherlands regarding patients’ length of stay and ED nurse ewahagxperiences of

crowding.

Methods

A survey was sent to all 94 ED nurse managers in The Nethesathdquestions regarding

the type of facility, annual ED census, and patients’ LOS. Additignastions includef

whether crowding was ever a problem at the particular ED,dftam it occurred, which time

periods had the worst episodes of crowding, and what measures rtivellggaED hag
undertaken to improve patient flow.

Results

Surveys were collected from 63 EDs (67%). Mean annual ED viste ®4,936 (SD
9,840); mean LOS for discharged patients was 119 (SD £ 40) min and L@&arfor
admitted patients 146 (SD % 49) min. Consultation delays, laboratoryadiaogy delays,
and hospital bed shortages for patients needing admission were theitedseasons fq

I+

Thirty-nine of 57 respondents (68%) reported that crowding occurred keners a week o
even daily, mostly between 12:00 and 20:00. Measures taken by hospitaisantge
crowding included placing patients in hallways and using a fekttwath treatment of
patients by trained nurse practitioners.

.
crowding. Admitted patients had a longer LOS because of delajstaining inpatient beds.
r

Conclusions

Despite a relatively short LOS, frequent crowding appears ta Ibationwide problern
according to Dutch ED nurse managers, with 68% of them reportihgrthading occurre
several times a week or even daily. Consultations delays,alaibprand radiology delay
and hospital bed shortage for patients needing admission were beieevs the mos
important factors contributing to ED crowding.

— () == O
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Background

In The Netherlands, major changes in the organization of emgrgeme are planned to
decrease health care costs. For example, the closure of 40%% efmergency departments
(EDs) was recently discussed [1]. This could impact care s BDcausing crowding. Dutch
health policy makers and insurance companies plan to integrate gpremttioner (GP)
cooperatives and EDs into one facility to prevent patients fronrefelfring to the ED. Both
changes may affect ED patients’ length of stay (LOS) and crowding.

Although ED crowding is not yet a major problem in this country atiogrto expert opinion
[2], anecdotal evidence suggests that current ED patients expesidmoger LOS compared
to some years ago, which is indicative of ED crowding. However, no multicémtézshave
been performed to quantify LOS and assess crowding at Dutch/&bsonducted this study
to describe the current state of EDs in The Netherlands, inclugihgcharacteristics,
patients’ LOS, and ED nurse managers’ experiences of crowtingtudy the effect of the
planned changes in the organization of emergency care on ED pati@8sand ED
crowding, we plan to repeat this study in 3 years.

Methods

Study setting and study design

In The Netherlands, there are 132 hospital locations. Ninety-ninetéldspations have EDs
[3], including 91 general hospitals and 8 university hospitals. Theraramstimated 2.2
million ED visits annually [4]. Basic health insurance is avadatd all citizens: half of
health care is paid by taxes and employers, half by insursiost.people are registered with
a local GP. The presence of emergency physicians (ER®)reasing [5]. To date, there are
almost 300 trained and registered EPs working in 80% of the EDs [6].

A survey study in The Netherlands was performed in November 2012 .slirvey was
addressed to the ED management; it could be completed by a nursgemataf nurse,
medical manager, or EP. Surveys were returned to the primaeegtigator. Data were
entered into SPSS 20.0 (SPSS Inc., Chicago, IL, USA). Institutieniaw board exemption
was granted.

Study protocol

At the onset of this study, a letter announcing the survey wasshatlon the website of the
Dutch Association of ED Nurses (NVSHV) and was also noted bgatienal press. Surveys
were distributed to all ED nurse managers using an addrepsithisthed by the Ministry of

Health [7] combined with an address list obtained from the NVSHdMudled in the e-malil

were: a letter explaining the survey, its purpose, and a digitalon of the survey. A paper-
based version of the survey and a second e-mailing with an onlinenvefshe survey were

sent to non-respondent EDs in January 2013 to increase the response rate.

Survey content and definitions

A draft survey was created, and after consultation of experts Efs and two ED nurse
managers), a final version was provided (Appendix).



The survey included questions regarding type of facility, hospira, annual ED census
(based on year 2011), change in volume of annual ED visits from 2008 to 201#&dED
capacity, number of ED nurses and physicians per shift, patie@S, percentage of self-
referred patients (self-referrals), percentage of patianising by ambulance, admission
rates, and how often ambulance diversion was used. Additional questhrged how often
crowding occurred, which time periods had the worst episodes of crowalitajive causes
of crowding, and what measures had been undertaken to improve patieriRéspondents
chose from a list of causes of crowding and from a list cismees to manage crowding.
Respondents were instructed to circle all appropriate answeasing the possibility of more
than one answer per respondent. Respondents were also provided the opporfilhity to
answers other than the answer lists provided. If actual data fropitdi@atabases were not
available, respondents were allowed to report estimations. They als allowed to skip
guestions.

LOS was defined as the interval between patient registratidribee moment the patient left
the ED. Based on previous research, crowding was defined agmagre patients in the ED
than treatment rooms or more patients than staff should ideally foar [8], and
overcrowding was defined as dangerously crowded, with an extremmealf patients in
ED treatment areas forcing the ED to operate beyond its capacity [9].

Data analysis

Data were reported as mean and standard deviation and median and iralgss, of a
skewed distribution. To investigate whether differences occurretyg® of hospital, we
examined the data for the overall group as well as for tyfacdity separately, using two-
tailed t tests, Kruskal-Wallis test for ordered categories and Fsslexact tests where
appropriate. Statistical significance was assumed at a lepet 6f05.

Results

Surveys were collected from 63 EDs (64%); 36 surveys were relcafter the initial call,
and 27 surveys were received after the reminder mail. TheeeSBegeneral and 8 university
hospitals, which accounted for 56% of total general hospitals and 10@8tabtiniversity
hospitals participating. Respondents were ED nurse manager$?, 98%) and one ED
nurse. Six ED nurse managers were assisted by an EP, ED nustsdf @advisor. Not all
respondents answered every question. The total number responding to edwn gsies
reported throughout the results and tables.

Emergency department characteristics

Mean number of annual ED visits (£ SD) in 2011 was 24,9836 61). Mean number of
annual ED visits to general hospitats £ 53; 24,601) was not statistically different from
mean number of annual ED visits to university hospitals 8; 27,155) (Table 1). Fifty-six
respondents (89%) answered the question about change in volume of annusit&Down
2008 to 2012. Forty-three of them (77%) reported an increase in EB hatiween 2008 and
2011, while 13 (23%) reported a decrease.



Table 1 Emergency department characteristicsrf = 63)

Mean (SD) Median Range Responding hospitalsn (%)

Annual ED visits 24,936 (9,840) 24,000 7,972-52,400 61 (97)
General hospitals 24,601 (10,331) 23,625 7,972-52,400 53 (84)
University hospitals 27,155 (5,535) 26,903 19,487-34,500 8 (100)

No. of ED beds 16 (6) 16 4-28 60 (95)

No. of ED nurses
Day shift 4.48 (1.56) 4 2-10 60 (95)
Evening shift 4.78 (1.89) 4.5 2-12 60 (95)
Night shift 2.82 (0.97) 3 1-6 60 (95)

No. of physicians
Day shift 5.71 (3.23) 5 1-14 57 (90)
Evening shift 4.90 (2.94) 4 1-12 57 (90)
Night shift 3.41(2.47) 2 1-10 56 (89)

Percentage of ED visits 17 (9) 15 5-60 55 (87)
arriving by ambulance

Percentage of ED visits 35 (19) 33 3-71 58 (92)
by self-referrals

No. of staffed beds in hospital 486 (287) 365 140-1,300 52 (83)

No. of ICU beds in hospital 16 (16) 12 3-88 51 (81)

No. of ED patients admitted 7,606 (2,653) 7,267 3,367-13,290 24 (38)
for inpatient care

Percentage of ED patients 32 (10) 33 15-55 33 (52)
admitted for inpatient care

ED LOS undifferentiated, min 131 (21) 135 90-163 11 (18)
ED LOS discharged patients, min 119 (40) 118 -228 39 (62)
ED LOS for admitted patients, min 146 (49) 150 15-217 37 (59)
Change in volume of annual ED visits from 2008 to® 2

Increased ED visits 1,634 (1,589) 1,042 59-6,477 43 (68)
General hospitals 1,541 (1,469) 1,016 59-5,283 37 (67)
University hospitals 2,206 (2,280) 1,359 500-6,477 6 (75)

Decreased visits 2,405 (1,761) 1,566 738-6,376 13 (21)
General hospitals 2,427 (1,902) 1,500 738-6,376 11 (20)
sUniversity hospitals 2,281 (1,010) 2,280 1,566-2,995 2 (25)

!Estimations and actual data.



The characteristics of the EDs differed greatly. The meateptage of ED patients arriving
per ambulance (55 respondents) was 17%, varying from 5% to 60%; thepereantage of
self-referrals (58 respondents) was 35%, varying from 3% to @h%the mean percentage
of ED patients admitted for inpatient care (33 respondents) was\&29ytng from 15% to
55% (Table 1).

Length of stay

Mean LOS for discharged patients was 119 min. Mean LOS for adhpttients was 146
min. Eleven respondents estimated undifferentiated LOS only, withaa tnOS of 131 min
(Table 1). The LOS in university hospitals was not signifigadifferent from the LOS in
general hospitals (discharged patients: 140 vs. 117 pwn0.27; admitted patients: 177 vs.
144 min,p = 0.27).

Respondents’ experiences of crowding

Thirty-nine of the 57 respondents (68%) reported that crowding ocdweeor more times a
week (Table 2). No difference was found in crowding between uniyeasid general
hospitals. The EDs who reported crowding also reported overcrowdingoftmore times a
week) in 19 cases (49%) (Table 3). University hospitals sufferech fovercrowding
significantly more. Sixty percent of the respondents indicated dingwoccurred mostly
between 12:00 and 20:00. Respondents mentioned consultation dekysl( 80%) most
frequently as a problem contributing to crowding, and radiology and labprdelays 1t =
44, 70%) also ranked highly (Table 4). Patients referred to the EEPbywere considered to
contribute most to crowding, followed by multi-trauma patients (Table 5).

Table 2EDs reporting crowding, by annual ED volume and type of facility f = 57)

Crowding*, n (%) No crowding, n (%) P

Annual ED volume 39 (68) 18 (32) 0%4

>40,000 visits 4 1

30,001-40,000 visits 9 2

20,000-30,000 visits 16 9

<20,000 visits 10 6
Type of hospital 190

General hospitah(= 50) 34 16

University hospitalr{= 7) 5 2

*Crowding daily or more than twice a week.
! Kruskal-Wallis test for ordered categories.
% Fisher's exact test.



Table 3EDs reporting crowding AND overcrowding daily, by annual ED volume and
type of facility (n = 39)

Crowding and overcrowding*, n (%) No overcrowding,n (%) P

Annual ED volume* 19 (49) 20 (51) 055

>40,000 visits 3 1

30,001-40,000 visits 4 5

20,000-30,000 visits 7 9

<20,000 visits 5 5
Facility type 0.03

General hospital 14 20

University hospital 5 0

*Qvercrowding daily or more than twice a week.
*Kruskal-Wallis test for ordered categories.
“Fisher’s exact test.

Table 4Problems related to crowding according to the respondents = 63)

Problem n (%)

Consultation delays 51 (81)
Radiology and laboratory delays 44 (70)
Delays for admitted patients/hospital bed shortage 40 (64)
Physician staff shortage 30 (48)
Insufficient ED space 29 (46)
Delays in transfer 21 (33)
Long waits in triage 20 (32)
Nursing staff shortage 15 (24)
Registration delays 3(5)

Table 5Patients with most impact on crowding according to the respondents € 63)

Patients n (%)*
Patients referred by a general practitioner, needing admission 27 (43)
Multi trauma patients 21 (33)
Patients admitted to an inpatient unit 18 (29)
Psychiatric patients 17 (27)
Self-referrals 10 (16)
Geriatric patients 10 (16)
Children 6 (10)

Measures to manage crowding mentioned most frequently included plpatrents in
hallways = 25, 40%) and implementing fast-track units for patients withominjuries @
= 24, 38%) (Table 6). Ambulance diversion policies ranged from havmegsion plans to a
policy of never diverting patients. Twenty-two of 59 respondents (XT&ned they never
used ambulance diversion. Ambulance diversion of one to six timeseperwas most
common, reported by 24 of the 59 responding institutions (41%) (Table 7).



Table 6 Measures for handling periods of crowding it = 63)

Measures n (%)
Treating patients in non-treatment areas 25 (40)
Fast-track for minor injuries 24 (38)
Expansion of emergency physician, nursing, andlangistaff 24 (38)
Expanding inpatient hospital bed capabilities aedetbpment of ED observational units 22 (35)
Ambulance diversion 19 (30)
Adapting the number of patients per room 16 (25)
Performing consults outside the ED area 15 (24)
Rebuilding (parts of) the ED 15 (24)
Double triage coverage 12 (19)
Implementation of a GP cooperative at the ED 12 (19)
Hiring nurse practitioners or physician assistants 10 (16)
Triaging patients out of the ED to the GP or outgdtclinic 9 (14)

Table 7 Number of times EDs were on ambulance diversiom(= 59)

n (%)
Never 22 (37)
1-6 times per year 24 (41)
7-12 times per year 6 (10)
2-4 times per month 6 (10)
Several times per week 1(2)

Discussion

LOS at EDs in The Netherlands (119 min for discharged patientsmid&or admitted
patients) is short compared to published LOSs in other countries [10nlihe [USA,
admitted patients may have an LOS of over 24 h during timesvefeserowding [12].
Despite this relatively short LOS, frequent crowding appears taa deutch problem
according to our respondents, with 68% of them reporting that crovediogrred several
times a week or even daily, and half of those reporting that, besioeding, their ED was
also overcrowded two or more times a week. Our findings are sornavildar compared to
studies performed in the USA more than 10 years ago by the cosalil3st5] in which
91% of the ED directors in the USA reported crowding to be a prolgerbably indicating
that crowding is better controlled in The Netherlands. HoweVehealth restructures
continue (closure of EDs and decreasing inpatient bed capacity)diog may become more
prevalent. Our respondents named several factors they believed to contributerawég,
and their answers were similar to those from other internatgindies [16-19]: consultation
delays, shortages in ED space and beds, admission delays, shortagete afare inpatient
beds, lack of nursing staff, and laboratory and radiology delays.

In the Dutch lay press, it is suggested that the problem of cto®@es is predominantly
caused by inappropriate use of emergency services by pateekisg care for non-urgent
problems. The same was suggested in the USA in the early 199%=svénal position
statements [20]. Integration of GP with ED services has had meiffeckts: unsuccessful in
some hospitals in Australia and New Zealand, while effectivdivarting patients in one
study from The Netherlands [21,22]. This Dutch study did not measieasebn crowding.
Current research on ED crowding suggests that discouraging thef tise BD for non-
emergency issues will not solve the problem. Rather, the isswaitpit, for example,



inadequate inpatient capacity for a patient population with an siogea@omplexity and
severity of illness, is now believed to be the single mopbntant factor contributing to ED
crowding [23]. Our respondents agreed: 64% cite hospital bed shortagaspeoblem
contributing to crowding. Only 16% blamed self-referrals for crowdivigile many (43%)
believed crowding occurs when too many patients who are refeyredebGP or multi-
trauma patients present at the ED (33%). High patient abagybeen cited as a significant
contributing factor to ED crowding [13].

Besides GP cooperatives, numerous measures have been implememgoroice ED
efficiency and alleviate crowding in Dutch EDs. These meahwaes been mentioned in the
past international literature about ED crowding. Examples inclugéementing observation
units [24] and creating a fast-track unit [25]. A few measurssrded in the international
literature were rarely mentioned in our study, such as ambulaveesion. For many Dutch
EDs, ambulance diversion is not an option, even when conditions warrant ativeviist
university and major EDs have no alternative treatment site, EiBsein The Netherlands
have special assignments, such as a dedicated trauma centeatt@sig-or non-trauma
ambulance patients, diversion would be possible; however, hospitals havg stonomic
pressures to remain open. Only one respondent reported requiringodivaageral times per
week.

The body of evidence documenting the adverse effects of crowdsigrbwn up to the sky.
Crowding not only compromises the quality of care, it also worskmsal outcomes [26]
and has negative effects on staff satisfaction and health [ hpparent that most countries
have been struggling with ED crowding for many years, and thesfbas shifted from
identifying causes and consequences to finding solutions. The Detébllawing this trend.
Some Dutch EDs have implemented a fasttrack (38%) with or withanse practitioners
(16% of the respondents use nurse practitioners), which has beemdepohelp decrease
LOS [28]. ED nurse managers recognize that the cause and soluE@ndweercrowding lie
outside the ED. They consider ED crowding as a system-wide prahkead of an ED
phenomenon, as seen in other countries. Facilities are increasingiyng ED-managed
overflow units (acute admission units, transit lounges and flekibtis) to make room for
incoming patients. These overflow units mitigate crowding by gitire ED staff a way to
control patient outflow to some extent [29,30]. Other important potertiatiens, such as
expediting discharge from the main wards, were not mentioned by our ED nurse rmanage

Future studies in The Netherlands should focus on determining whiattsaspeestructuring
healthcare are most closely related to ED crowding. The Dutch can learmvfrat is already
known in other countries with severe crowding. Despite environmentapgtaphic and
healthcare organization differences among countries, the cambsconsequences of
crowding appear to be universal, and certain strategies veillialé crowding wherever they
are implemented. From the existing evidence, it is clear thdidmsciplinary system-wide
support is necessary to solve ED crowding. Introducing quality bemkbma The
Netherlands would be useful. Moreover, EDs should start collectimgferm set of process
measures that provides real-time observation of the operatidimeofiepartment like the
crowding measures recently identified by Beniuk et al. [3hjs Wwould facilitate across-
facility comparisons to identify the best practices that work in our headtlsgatem.



Limitations

First, our survey has not been validated yet. As in most surveysesults are subject to
reporting errors, non-response, and incomplete responses. In The Mefhedaveral
different patient information systems are used, and hospitals fiesewli definitions for the
data that are tracked. For example, referral source and tramsgertised interchangeably at
different sites: in some EDs, all patients brought in by ambelamere documented as
‘ambulancepatients,’” while in other EDs patients who wererexfdsy a GP but transported
by an ambulance were not registered as such. In some Dutcli&Bsare not tracked, so a
few respondents presented estimations instead of actual data. Altisigata collection is
far from ideal, we believe the benefits of multicenter pgéton outweighed the
weaknesses of variation in operational data. We do not know if the thatics of non-
responding EDs were similar or systematically different frilvose of responding EDs.
However, our purpose was not to assess the population as a wholdheutoatescribe the
current status of EDs, current LOS, and ED nurse managers’ experiencasahgr

Another major limitation is that no standard definition of ED crowding eKi&$32]. Several
factors associated with crowding were included in the survey, batamalard method was
used for actually defining crowding. ED crowding assessment {eals, EDWIN [33],
NEDOCS [34]) are not yet used routinely in The Netherlands. Sontecsnéhat define
patient throughput, such as ambulance diversion hours [35] or the numbeaeofsplaaving
without being seen [36], are used as surrogate markers of crowding in the absenmebf a w
accepted definition [37]. Measuring crowding with hours on ambulancesdweor with the
percentage of patients leaving without being seen will not giteue picture of ED
conditions in The Netherlands, since both circumstances are rareitiAother studies
[33,38], we used staff perceptions of crowding. Although subjective, EDe nrmanagers’
sense of how their EDs operate was the closest accurate ene&surrent crowding. After
national implementation of crowding measures into the ED informatysters in The
Netherlands, further studies assessing ED crowding will be segesising empirical data to
qguantify ED nurse managers’ experiences.

Conclusions

Despite a relatively short LOS, frequent crowding appears ta lbationwide problem
according to Dutch ED nurse managers, with 68% of them reportihgrthading occurred

several times a week or even daily. Almost half of the crowd®&s Experienced
overcrowding two or more times a week. Delays in consultations dwtatary and

radiology services contributed to the problem. Admitted patients hauigerl LOS because
of delays in obtaining inpatient beds.
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Intensive care unit; LOS, Length of stay; NVSHV, Dutch Association ofNEBses
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Appendix

The 2012 emergency department survey

Questions used for the article “Emergency Departments inNeéiberlands: Crowded or
Not?” by Christien van der Linden, Resi Reijnen, Robert W. DeRebert Lindeboom,
Naomi van der Linden, Cees Lucas, and John R. Richards.

Name and location of the hospital.

Function of the applicant (ED nurse manager; ED nurse; EP; other).

Type of facility (general or university hospital).

Number of staffed beds in hospital.

Number of ICU beds in hospital.

Annual ED visits in 2008.

Annual ED visits in 2011.

Number of ED beds.

Number of ED nurses and physicians per shift.

10 Patients length of stay (LOS), undifferentiated.

11.LOS for treat-and-release patients.

12.LOS for admitted patients.

13.Number and/or percentage of ED visits by self-referred patients.

14.Number and/or percentage of ED patients arriving by ambulance.

15.Number and/or percentage of patients admitted.

16.How often does crowding occur? (Never; 1-6 times per year; 7 to 12 times per year, 2
to 4 times per month; several times per week; daily).

17.How often does overcrowding occur? (Never; 1-6 times per year; 7 to 12 times per
year; 2 to 4 times per month; several times per week; daily).

18.Which time period has the worst episodes of crowding? (24—4 h; 4-8 h; 8-12 h; 12—
16 h; 16—-20 h; 20-24 h).

19. Causes of crowding (consultation delays; radiology and laboratory detdggs for

admitted patients/hospital bed shortage; physician staff shortage;arentfiED

space; delays in transfer; long waits in triage; nursing staff shortaggragon

delays; other).

CoNooO~WNE



20.Which patients have the most impact on crowding? (patients referred by algener
practitioner, needing admission; multitrauma patients; patients adnaoitéed t
inpatient unit; psychiatric patients; self-referred patients; gerigéitients; children;
other).

21.Measures to manage crowding (treating patients in non-treatmentfassaack for
minor injuries; expansion of EP, nursing, and ancillary staff; expanding inpatient
hospital bed capabilities and development of ED observational units; ambulance
diversion; adapting the number of patients per room; performing consultations outside
the ED area; rebuilding (parts of) the ED; double triage coverage; impleroprdba
GP cooperative at the ED; hiring nurse practitioners or physician assistaging
patients out of the ED to the GP or outpatient clinic; other).

22.How often ambulance diversion is used (Never; 1-6 times per year; 7 to 12 times per
year; 2 to 4 times per month; several times per week; daily).
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