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Abstract
Background: Patients often judge their experiences in the emergency department (ED) based upon how long they have to
wait, the attitudes of staff, and the information provided them.
Objective: The objective of this study was to assess the causes in constraints to patient flow in emergency departments by
comparing staff, patient, and DSS data findings.
Methods: A random sample of patients and their healthcare providers were administered a survey asking them to rank the
reasons for delay during three points after triage (60, 120, 180 minutes). A comparison was then done using Spearman’s
rank correlations and a regression model with independent indicators collected from the hospitals Decision Support
System (DSS) which included: time to be seen by doctors, time to laboratory test results, time for radiological results, wait
time for hospital bed and discharge in order to compare if the perceptions of constraints are related to the actual reasons for
delays in the ED. This study was approved by the Internal Review Board.
Results: There was a significant correlation in the ranking of the reason for delays within the first, second and third hours
between patients, nurses and doctors. However, when comparing perceptions for delay and independent data, only nurses
within the third hour were correct in their understanding of the constraints that lead to delays.
Conclusions: Overall, patients and staff view similar reasons for constraints to their timely flow through the ED. There is,
however, very little correlation between the survey responses and the independent factors that did constrain the flow of the
ED. A more extensive use and integration of the DSS system by staff could provide more reliable information for reasons
for delay that could be communicated to the ED patients which could improve customer service.
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1 Introduction
The manner in which patients judge an emergency department (ED) is often based on how long they have to wait, the
attitudes of staff, and the ability of staff to provide information [1]. This has been shown to be used as markers of perception
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of care. Patients themselves may not be able to adequately judge the level of care they receive [1, 2]. This is due to the
difficulty in obtaining and understanding medical information, in other words, the high information costs related to
acquiring this knowledge [2-5].
There is a direct link between patient satisfaction and throughput time in the ED. Boudreaux, et al., found that patients’
overall ED satisfaction ratings were linked to perceived throughput time [5]. Variables that effected that perception were
based upon patient and physician interactions and the number of communications. The leading reasons for the increased
throughput time break down into internal and external factors. The external factors are the increase in number of patients
seeking care and the complexity of the illnesses that those patients present with to the ED [6]. The secondary explanation is
due to internal factors such as delays in radiology, laboratory and availability of beds [4-8]. Sinreich, et al., in a
comprehensive study of major hospitals, found the chief culprit of long wait times was delayed access to auxiliary
services [9]. They found that 51 to 63 percent of the total patient turnaround time was due to time waiting for x-ray
examinations, the first physician’s examination and waiting time for blood. In reducing two or more of these factors, wait
times could be reduced significantly. Few studies have compared the reasons that staff give, as opposed to patients, as
negatively effecting throughput. Several studies have shown that staff assessment of ED overcrowding was not reliable,
and depended on their perception of their own ability to perform their job roles [10-12]. According to Reeder et al., ED
personnel judge wait delays based on external factors such as an increase patients complaints, boarding of patients in
hallways, and long waits for beds for those patients who are already admitted [12].
ED staff see the parts separate from each other such as the physician sensing delays due to spending lots of time on two
intensively ill patients and the charge nurse seeing delays due to waiting for beds, versus understanding the system as a
whole [12]. They, like the patients do not see how each aspect plays into reasons for delay for the remaining patients. This
can create a problem when information communicated between the two component parts (staff and patients) is incorrect
and based solely on their job or prospective, which in turn negatively impacts perceptions of customer service [12, 13].
Previous studies have helped to clarify what patients want and expected in the way information is communicated and how
it is communicated in the ED [12, 13]. Patients want medical staff to communicate what they are doing, why they are doing it,
what the problem is, and how long the wait is going to be in the ED [13, 14]. Patients also expect that this communication be
done personally and in plain language. The ability to meet these expectations could improve patient satisfaction because it
has been shown that staff interpersonal and communication skills along with the provision of information are predictive of
patient satisfaction [12-16].

2 Methods
2.1 Study design-setting and protocol
The study was performed in the emergency department of a community inner city teaching hospital emergency department
with 40,000 patient visits per year. Random numbers were generated using STAT TREK for each day based on the total
number of patients seen during a 24 hour period. STAT TREK is a kind of statistical software that has a random number
generator to create a list of random numbers, based on your specification, such as number of patients seen in a 24 hour
period. From those numbers a random sample of patients was generated based on assignment of patient numbers. Those
patients who were only known by their patient numbers were then approached by a research fellow during all shifts and
asked to take part in the study. Only those patients who were medically stable and had given consent to take part were
included in the study. Patients were told in the consent forms and by the research fellows that they could stop the survey at
any time for any reason. The research fellows had received six hours training in how to approach patients, certification in
HIPPA (Health Insurance Portability and Accountability Act) which protects patients medical information and human
subject research per federal standards, and in how to administer the survey prior to the beginning of the study. Research
fellows are also overseen by emergency department research administrator, department chair and external academic
researcher. The research fellows then administered, which included giving the patients a copy and reading it to them, a
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validated constraints in patient flow survey [1, 12]. See Table 1. This survey asks the patient and ED staff, including doctors
and nurses, to rank among six responses the reasons for delay during three points after triage (60, 120, and 180 minutes).
The survey responses were not identified and no patient, doctor and nurses names were on the survey forms. This study
was internal review board approved.
Table 1. “Constraints in Patient Flow within ED” Survey Questionnaire
Demographics: Please check appropriate response
________ Patient
______________Nurse
_____________Doctor
Survey:
At the snapshot of 1 hour, 2 hour, 3 hour after triage, please rank the reasons that patients are likely to be waiting according to the
frequency of occurrence, 1 being most likely and 3 least likely.
Have enrollee rank top 3 reasons for waiting….
1= Most Likely
3= Least Likely
1 hour

2 hour

3 hour

Reasons patients are waiting
ED doctor yet to commence assessment

Ranking Order

ED assessment/treatment in progress
Waiting for investigation to be performed (e.g. blood tests, X-Rays,
CT scan, ultrasound, etc)
Waiting for results from labs or investigations
Awaiting review by subspecialty team (e.g. Medical, Surgical,
Pediatrics, ENT)
Awaiting Bed allocation (No beds or beds not ready)
Awaiting transport (orderly, ambulance, family, etc)

2.2 Data analysis
The results of the surveys were entered into SPSS (Chicago, version 16). The results were compared within each time
interval and between patients, nurses and doctors using a Spearman’s rank correlation coefficient. This determined if there
was a significant correlation between rankings of reasons for delay between each category of reasons given and time
period. A regression model was then used to compare the results of these surveys to independent indicators. These
indicators are taken from The Decision Support System (DSS) which the hospital uses to track a patients progress during
their time in the ED and the hospital. DSS is an interactive software-based system which compiles information from a
combination of raw data, and documents, to help identify and solve problems in real time [17]. It produces decision support
-based reporting and analysis on a micro and macro level [17]. The independent variables in the model were: actual time
before being seen by doctor, time waiting for laboratory test results, time waiting for radiological results, and time waiting
for hospital beds or discharge. The dependent variables in the model were: the staff and patient perceptions of constraints
to patient flow during each of the time periods the survey was administered.

3 Results
A total of 203 patients consented to take part in the study. Half of all participants were between 24 to 44 years of age, with
less than 10 percent being over 60. More women (at 59%) than men (at 41%) participated in the study. The study
population was largely African American 80%, followed by 15% Hispanic and 5% white. The educational range was split
Published by Sciedu Press
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between 28% some high school, 28% high school, 23% some college, 7% college graduates, with the remaining patients
responding that they had some high school education. They presented with a range of chief complaints, with chest pains at
15%, abdomen at 14%, general at 11%, musculoskeletal at 10%, female-related at 8%, neurological at 6%, and the
remaining categories at less than five percent.

Table 2. Response per interval asked
Patient

Nurse
Waiting for results
(27.6%)

Physician
MD yet to assess
(26.1%)

ED Assessment/treatment26.6%

ED assessment
treatment (23.2%)

ED assessment
treatment (22.2%)

.01

Second Hr-1st
Reason

Waiting for results (28.6%)

Waiting for labs
(29.6%)

Waiting for results
(27.6%)

.01

Second Hr-2nd
Reason

ED assessment treatment (24.1%)

ED assessment
(24.1%)

ED assessment
(25.1%)

.01

Third Hr-1st
Reason

Discharge admitted (32.0%)

Waiting for labs
(32.0%)

Discharge admitted
(32.0%)

.06

Third Hr-2nd
Reason

Discharged admitted (32.0%)

Discharge admitted
(32.0%)

Discharge admitted
(32.0%)

.01

First Hr – 1st
Reason

MD yet to assess (28.1%)

First Hr-2nd
Reason

P
.01

In order to determine if there was a significant difference between the three groups with respect to perceived delays in the
ED, a Spearman’s rho was used to compare the ranking of reasons given by each group. The three groups were of equal
numbers and had equal variance. The P-value for statistical significance was set at .05, with an r s value of .5 - .8 as being
a sign of strong correlation of ranking of reasons. There was a significant correlation between the reason for constraints
given by patients and nurses (.498, .01), nurses and doctors (.577, .01), or patients and doctors (.553, .01) within the first
hour. The same was true between the doctors and patients in the second hour (.547, .01) and nurses and patients (.519, .01)
and doctors and nurses (.657, .01). The third hour also had significant similarities in ranking of constraints between doctors
and patients (.811, .01), but not for nurses whom rated the primary reason for delay as waiting for labs. See table I for
results.
A regression model was then used to compare the results of these surveys to independent indicators collected from the
hospitals decision support system (DSS)—actual time before being seen by doctor, time waiting for laboratory test results,
time waiting for radiological results, and time waiting for hospital beds or discharge—in order to determine any
correlation between the dependent staff and patient perceptions of constraints to patient flow versus the independent
indicators. The only significant finding (t= -2.205, p=.029, r squared= .51) was the nurses’ perception of waiting time for
laboratory results and laboratory order time to complete during the patients third hour in the ED was correct in that it did
account for the wait times for those patients who had not been admitted or discharged. The real reasons for delay in the first
hour were waiting for laboratory or radiological tests to be completed. The second hours delay was due to waiting to be
admitted or discharged.

4 Discussion
Overall patients, nurses and doctors agreed on the reason they ranked for delays within each time period of the study.
There were some differences, although they were not large when comparing percentage response. The first difference was
in the area of patients (at 4%) stating they were waiting for a subspecialty review, whereas doctors stated it at 7%. The
second difference was with doctors stating (at 8%) they were waiting for patient transport, whereas only 4% of patients
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gave that as the reason for delay. During the third hour, 16% of patients stated they were waiting for laboratory results, as
compared to half that number (8%) reported by doctors. Nurses’ and patients’ perceptions differed, with 19% of patients
saying they were awaiting a doctor’s assessment, as opposed to only 10% of nurses agreeing. So, too, with their
perceptions of awaiting laboratory results, with 27% of patients giving this as a primary reason for delay, as compared with
only 13% of nurses.
These similarities in rankings of constraints did not however, really explain the real reasons for delays or constraints in the
ED. This was seen when making a comparison of staff and patient perceptions and the correlation between DSS collected
independent data. The perception of delays related to waiting for laboratory results was only correlated with the nurse’s
response. This finding was also only true for the third hour, during which a large percentage of patients were either
admitted, or admitted but waiting for a bed or discharged. This conclusion does support previous findings that staffs’
perceptions do depend on their role and interaction with their patients, with nurses having more interaction with patients
during this time period [12]. This study found, as did Sinreich, et al., that the nurses versus doctors and patients were correct
in stating the real reasons for delay [9]. This however was only for a specific time period with what were more complicated
cases. That finding showed that for all other time periods, as Reeder, et al., say in their study, that staff perception, was not
a good indicator of the actual reason for delay [12]. This indicates a need for a better understanding by staff of reasons for
delays. There is, however, very little correlation between the survey responses and the independent factors that constrain
the flow of the ED. In fact, only during the third hour do nurses correctly correlate the reasons for delay and again this may
be due to them having the most interaction with those patients during this time [12]. Since we know from previous studies
that those patients who wait the longest have the lowest level of customer service satisfaction, this study points to factors
that need to be addressed, and can provide some guidance to what resources can improve communication. Patients, as
several other studies have shown, want staff to communicate with them directly about their treatment and the treatment
process during their time in the ED [13-15]. This study shows that patients did not understand or were not given by medical
staff the correct reason for delays in their treatment. It is important that the ED medical staff find a way to address patient’s
expectation in this area as it has been shown to increase patient satisfaction [12-15]. This seems to be especially true for
patients who remain the longest in the ED and whom have the lowest reported levels of patient satisfaction [5].
The results indicate that staff should consult the hospitals DSS system to identify reason for delay and not rely on their own
perceptions. DSS can serve as a guide to understanding the way the whole system impacts delays. Use of the DSS system
can potentially improve communication between patients and health care providers in the ED. Once that is accomplished
then a more comprehensive and realistic communication can occur between staff and patients in order to better understand
delays. The use of this tracking system would allow for the type of ongoing communication about the ED process between
medical staff and patients to occur. The use of the DSS system to give medical staff information they can communicate to
patients could help to achieve what Taylor et al. stated were the three aspects that would improve patient satisfaction in
that it would foster the interpersonal and attitudinal skills of staff, increase the information provided, and reduce the
perceived waiting time [13].

5 Limitations
This study was done at one location, an inner city Emergency Department. Results would likely have been different if
another hospital, such a suburban ED, was used for comparison. This may have indicated different factors that influence
throughput times. The type and number of illnesses may also vary in differing ED settings. This would generate different
needs from the ED and the hospital. Responses could also have less variability due to patients and staff members
physically seeing only certain aspects of what impacts the ED process. They only commented on what they saw or
experienced directly, versus other, unseen components, such as types of patients who present and the extensiveness of their
illness, bed availability, and other departments’ time usage of laboratory and radiological services.
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6 Conclusions
Overall, patients and staff view similar reasons for constraints to their timely flow through the ED. There is, however, very
little correlation between the survey responses and the independent factors that did lead to constraining the flow of the ED.
In fact, only during the third hour do nurses correctly correlate the reasons for delay. A more extensive use and integration
of the DSS system by staff could provide more reliable information that can be communicated to the patients in the ED
with regards to reasons for delay which could improve customer service.
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