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Abstract: Introduction: Patients’ experience in hospitals affects their satisfaction. The purpose of the present study was
to assess the effect of applying a queue management system on patient satisfaction in emergency department
waiting rooms. Methods: The present prospective randomized single-blinded interventional study was per-
formed from July to August 2020 and involved 236 patients that were divided into one intervention group and
one control group, each consisting of 118 patients. The mentioned patients’ perception of the waiting time
and satisfaction before being visited by an emergency medicine doctor was evaluated with and without apply-
ing the queue management system. Results: The mean actual waiting time (15.5 ± 7.5 minutes) as well as the
mean perceived waiting time (11.9 ± 7.4 minutes) for the intervention group were significantly lower than those
of the control group with the values of 27.03 ± 8.5 and 32.8 ± 8.7 minutes, respectively (p < 0.001). The mean
perceived waiting time was significantly less than the mean actual waiting time (11.9 min vs 15.5 minutes) for
the intervention group (p <0.001); however, the mean perceived waiting time was significantly higher than the
mean actual waiting time (32.8 vs 27.03 minutes) for the control group (p < 0.001). The level of satisfaction in
the intervention group was significantly higher than that of the control group (p <0.001). There was an inverse
relationship between the actual waiting time (Intervention group: r=-0.463; Control group: r= -0.567) and the
perceived waiting time (Intervention group: r= -0.439; Control group: r= -0.568) with the satisfaction level in
both groups (p < 0.001). Conclusion: It can be proposed that the application of a queue management system in
the emergency department waiting rooms can reduce the actual and perceived waiting times and increase the
patient satisfaction.
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1. Introduction

Patient satisfaction has transpired as a progressively impor-

tant issue in health care and is currently used for four as-

sociated but different purposes: 1) To measure the quality

of care, 2) To evaluate various health care programs or sys-

tems, 3) To help organizations notice consumers that are

likely to deregister, and 4) To recognize which aspects of a

service require improvements to increase patient satisfaction

(1). From the early 1990s, research on patients’ satisfaction
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with emergency care has steadily extended, and many stud-

ies have employed a multivariate analytical scheme to point

out parameters that mostly anticipate the overall satisfaction

in this regard (2). Waiting time has been weighed as a signif-

icant determinant of patient satisfaction. Increased waiting

time adds to indirect costs of taking part in an emergency de-

partment (ED) encounter from the patients’ perspective. In

addition, the prolonged waiting time may increase patient

disappointment and reduce their sense of control/patience

(3). Hence, prognosticators of patient satisfaction in EDs are

of great significance. Concentrating on accurate prognosti-

cators may be crucial to sustain current patients and attract

potential new ones. Strategic resolutions in this field may

also affect the financial suitability of health care institutions

(4).

The movement of patients through a healthcare facility from
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the point of admission to the point of discharge, which is

known as the patient flow, is a critical component of pro-

cess management in EDs that involves medical care, phys-

ical resources, and internal systems, as well as maintaining

patient satisfaction and quality of care. Improvement of pa-

tient flow in EDs via the application of a queue management

system enables efficient handling of resources and patient

queues so that patients receive the right care at the right

time in a convenient and trouble-free environment. From

patient check-in to patient calling and appointment, queue

management systems allow the staff to excellently manage

patient waiting times and organize the entire patient flow in

EDs (2-4). An ED visit frequently yields the first and the only

impression that patients have with respect to an institution

and can markedly shape their post-visit sensations and fu-

ture reactions (5). Furthermore, a satisfied patient departs

from the hospital with a positive impression and is less likely

to complain or file suits against the institution (6). In addi-

tion to these marketing roots, patient satisfaction has been

indicated to increase with discharge instructions. Therefore,

physicians can positively influence their patients’ outcomes

following the ED visit by warranting the patient satisfaction

(7). Queue management system is used to streamline patient

flow through hospitals and clinics. Using these systems pa-

tients won’t have to wait longer than its necessary, and they

can join the que virtually, from anywhere, using SMS, social

media, a smartphone app, or a website booking system.

there are two types of waiting time:

1) The actual time between the patient entering the emer-

gency room and the physician visiting them.

2) The perceived time between the patient entering the emer-

gency room and the physician visiting them.

As service providers, we need to consider both types of wait-

ing time. If we reduce the actual waiting time while enhanc-

ing the perceived waiting time, we can improve the patients’

experience.

Due to the importance of emergency management and pa-

tient satisfaction, conditions should be prepared to create a

proper and regular queuing system so that patients’ waiting

time is adjusted and reduced. Therefore, the present study

assessed the effect of applying a queue management system

on patient satisfaction in ED waiting rooms.

2. Methods

2.1. Study design and setting

This prospective a single-blinded randomized trial was con-

ducted in Hazrat-e-Ali-Asghar Hospital affiliated to Iran Uni-

versity of Medical Sciences, Tehran, Iran, in 2020 to mea-

sure the satisfaction of sick children from their parents’ per-

spective. The patients’ perception of the waiting time and

satisfaction before being visited by an emergency medicine

doctor was evaluated with and without applying the queue

management system. This study was approved by the Ethics

Committee of Iran University of Medical Sciences under the

code IR.IUMS.FMD.REC.1398.156. Accordingly, written in-

formed consent was taken from all parents before any inter-

vention.

2.2. Participants

The study sample for this prospective study consisted of all

pediatric patients with the Emergency Severity Index of 4

and 5 that presented to the ED during the randomly-selected

shifts over 2 months (July-August) in 2020. In all pediatric

cases, sick children were the main recipients of health care;

however, service providers still required the attention and

participation of parents.

Patients that were randomly selected from the patients that

referred to the ED of our hospital. A randomized blocking

(block size of four) method was applied using a computer-

generated random number list prepared by an investigator

with no clinical involvement in the trial.

Eligible patients were randomly divided into two groups of

one hundred eighteen using random blocks. This sample size

was calculated using the sample size formula for comparing

two means.

Also, we excluded patients who presented to the ED with

severity Index of 1, 2, and 3. Each patient was examined

by at least one of the attending emergency physicians, res-

idents, or interns. The staff of the ED of our hospital in-

cluded attending emergency medicine and pediatric physi-

cians, emergency medicine and pediatric residents, and in-

terns who rotated through the ED for a one-month period.

2.3. Blinding and Intervention

This study was single-blinded: the patients and their parents

were not aware of the course of the intervention. The re-

searcher and clinicians were informed of the allocation in the

intervention group.

The queue management system employed in the ED of our

hospital intervened in the queue length management. The

intervention group consisted of patients whose entrance to

the triage room until their first visit by a physician was man-

aged using this system. The control group consisted of pa-

tients that this system was not used for them but were other-

wise under the same conditions as the intervention group.

To perform this study, during two months (July-August) in

2020 we randomly selected half of the days and in those days,

we used the queue management system. Therefore, patients

who came on those specific days were entered to the inter-

vention group.
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Table 1: Comparing the chief complaints, parents’ stress, and satisfaction levels between cases handled with (A) and without (B) queue man-

agement system

Variable Group A Group B P
Number Percent Number Percent

Chief complaints
Fever 47 39.8 51 43.2
Respiratory 2 1.7 7 5.9
Gastrointestinal 29 24.6 25 21.2 0.34
Urinary 4 3.4 6 5.1
Others 36 30.5 29 24.6
Stress level
No stress 0 0 0 0
Low 0 0 4 3.4
Moderate 28 23.7 26 22 0.41
High 48 40.7 52 44.1
Extreme 42 35.6 36 30.5
Satisfaction level
Very poor 0 0 1 0.8
Poor 0 0 11 9.3
Average 0 0 54 45.8 < 0.001
Good 16 13.6 49 41.5
Excellent 102 86.4 3 2.5

2.4. Outcomes and Measurements

In this study, measuring parents’ satisfaction level was de-

fined as the primary outcome. To measure these values, the

actual waiting time and the perceived waiting time measured

from the patient’s entrance to the triage room until their visit

by a physician were recorded in minutes.

Secondary outcomes were comparing the parent’s stress

level, and child’s demographic information and chief com-

plaint between the intervention and control groups. More-

over, patients’ chief complaints were categorized based on

the frequency distribution of symptoms including fever, res-

piratory, gastrointestinal, urinary, and other symptoms.

2.5. Data Collection

The data were collected by observation and asking questions;

all were gathered in checklists and then recorded in the data

bank. Also, parents’ stress and satisfaction levels were also

collected using the checklists based on a Likert scale ranging

from 1 for very poor to 5 for very good. We didn’t have any

missing data in our study.

2.6. Statistical Analysis

The data were entered into the statistical analysis soft-

ware, SPSS, version 25, and then statistically analyzed.

Kolmogorov-Smirnov test was used to assess the normality

of data distribution. All descriptive data had normal distri-

bution. Therefore, the results for the quantitative variables

were reported in mean ± standard deviation (SD) format and

the ordinal qualitative variables were reported in frequency

and percentages. For comparing quantitative and qualitative

variables, the Mann-Whitney U, Student’s t test or chi-square

test were used. P values <0.05 were considered statistically

significant.

3. Results

Two hundred thirty six patients were assessed (118 patients

in each of the control and intervention groups were studied;

58.5% male). The mean age of children in the intervention

and control groups was 3.6 ± 2.3 and 3.4 ± 1.8 years, respec-

tively (p = 0.57). Distribution of symptoms was not signifi-

cantly different between intervention and control groups (p

= 0.34; Table 1). There was no significant difference between

the two groups in terms of the parents’ stress level on arrival

(p = 0.41).

The mean actual waiting time (15.5 ± 7.5 minutes) as well as

the mean perceived waiting time (11.9 ± 7.4 minutes) for the

intervention group were significantly lower than those of the

control group with the values of 27.03 ± 8.5 and 32.8 ± 8.7

minutes, respectively (p < 0.001).

The mean perceived waiting time was significantly less than

the mean actual waiting time (11.9 min vs 15.5 minutes) for

the intervention group (p <0.001); however, the mean per-

ceived waiting time was significantly higher than the mean

actual waiting time (32.8 vs 27.03 minutes) for the control

group (p < 0.001).

The level of satisfaction in the intervention group was signifi-

cantly higher than that of the control group (p <0.001). More-

over, none of the parents reported a very poor, poor, or even

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0).
Downloaded from: http://journals.sbmu.ac.ir/aaem



A. Bidari et al. 4

average level of satisfaction in the intervention group (all had

good and excellent levels of satisfaction; Table 1).

There was an inverse relationship between the actual wait-

ing time (Intervention group: r=-0.463; Control group: r= -

0.567) and the perceived waiting time (Intervention group:

r= -0.439; Control group: r= -0.568) with the satisfaction level

in both groups (p < 0.001). In other words, the level of satis-

faction decreased with increase in the waiting time.

4. Discussion

The findings of this study revealed that application of a

queue management system resulted in the decreased per-

ceived waiting time and also the actual waiting time. The pre-

sented findings confirm that application of a queue manage-

ment system could significantly increase the level of satisfac-

tion in the intervention group. An inverse relationship was

observed between the actual waiting time and the perceived

waiting time with the level of satisfaction. Most of the par-

ents experienced moderate to extreme stress levels on their

arrival at the ED.

It is important to consider the demographic properties of the

patients, or their parents in the pediatric field, while evaluat-

ing the perception of time and their satisfaction (8).

Franck et al. stated that parental stress was not related to

their age, race, or job satisfaction. In contrast, parental stress

was independently related to their estimation of pain, the

management technique, and the correct information pro-

vided by the health care staff about the techniques used for

children’s pain reduction and treatment (9). Other studies

have also shown that the satisfaction of the patients is not re-

lated to their demographic properties or their illness percep-

tion. However, the waiting time can affect their satisfaction,

significantly (10).

Eight principles can be employed by organizations to affect

the customer satisfaction during the waiting time. Based on

the presented principles, the waiting time that is not filled

with a specific schedule, the waiting time that elapses be-

fore offering the treatment, the waiting time accompanied

with anxiety, the waiting time for an indefinite period, the

waiting time for no apparent reason, the unfair waiting time,

and waiting alone seem longer than the actual waiting time.

However, the recipient of the service endures a longer waiting

time in exchange for receiving a service with a higher value

(11).

The study of Spechbach and colleagues in 2019 suggests that

there is a golden hour window for patients, which is the time

they can wait for receiving medical service. Difference of the

triage level with their personal assessment of their condition,

having a feeling of being forgotten, ambiguity of the situa-

tion, and the lack of sense of privacy were the most impor-

tant factors, affecting the perceived waiting time in patients

in that study (12).

Studies suggest that more than 75%, 68%, and 41% of the pa-

tients, regardless of their gender and chief complaint, over-

estimate their waiting time for triage, after triage, and their

total time spent in ED (13). It is shown that young patients

and those with less prior ED admission history have more ac-

curate estimations of their waiting time. Patients with longer

waiting in the triage also are shown to have overestimations,

in comparison with those with longer waiting in the exami-

nation room.

Therefore, waiting for an indefinite time in the control group

of the present study caused a longer perceived time for this

group. Moreover, it seems that applying a queue manage-

ment system resulted in a more organized atmosphere in the

ED waiting room as the actual waiting time was reduced for

the intervention group.

Whiting et al. worked on the gap between actual and per-

ceived waiting times and stated that as the gap extends, the

satisfaction decreases. Furthermore, as the actual waiting

time increases, the waiting gap decreases. Furthermore, al-

though expectations with regard to receiving a service do not

affect the waiting gap, they can affect the level of satisfac-

tion. Finally, the higher the applicants’ anxiety, the higher

the expectation gap will be (14). The level of satisfaction de-

creases with increase in the waiting time. Besides, filling the

waiting time with fun activities increases the applicants’ sat-

isfaction; however, informing the applicants of the waiting

time duration, despite increasing their Perception of waiting

time, does not affect their satisfaction (15). The perceived

waiting time was, on average, one minute longer than the ac-

tual waiting time, and waiting for five minutes or less to re-

ceive the service was reasonable for the applicants (15). In

contrast, the findings of the current study indicated that the

mean perceived waiting time in the intervention group was

3.6 minutes less than the mean actual waiting time, and the

mean perceived waiting time was 5.8 more than the mean

actual waiting time in the control group. Furthermore, the

study conducted by Hui et al. showed that the acceptance of

waiting and the manner of response to the waiting time af-

fected applicants’ perception and service evaluation but had

no effect on their perceived time. In addition, none of the

waiting time-related information pieces applied to the short-

term waiting. However, the information related to the wait-

ing time, as compared with the general information, had a

greater effect on the average perception of the waiting time

in the medium-term waiting time but a lower effect on the

average perception of the waiting time in the long-term wait-

ing time (16). The study of Carr and colleagues has revealed

that the patients suffer from the ambiguity and uncertainty of

their condition, while waiting for the doctor or their surgery

(17). Reassuring the patient and his/her company about his

condition can be a satisfying factor, decreasing the perceived
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waiting time.

It should be noted that the perceived time can be influenced

by various factors. Even the perceived time for waiting at the

red light can be altered with the tempo of the auditory sig-

nal, played at the time of the waiting period (18). The condi-

tion can be more complicated in a complex situation such as

waiting in the ED. Further studies are needed to identify and

control these potentially confounding factors. The medical

status of the patient, their age, gender, past medical history,

and their location in the ED are potential confounders (13,

19).

Queue management system is especially valuable in devel-

oping countries, because the application of the queue man-

agement system is not a routine intervention in developing

countries (in contrast to developed countries) while it is af-

fordable and suitable for their crowded EDs.

These types of research-based interventions are required in

fields such as clinical care processes, nursing services, and

para-clinical services after the ED admission. To observe

signs of progress, institutionalization of the quality manage-

ment in health services is a must, and utilization of the ob-

tained feedback can systematically enhance the efficiency

and patient satisfaction in the EDs. Also, we can use this sys-

tem in the adult emergency department and enhance that

place. Therefore, we need to do more research on this topic.

5. Limitations

This research was subject to several limitations. The first lim-

itation was related to its conduction in a single center with a

small number of participants. The second limitation was re-

lated to the single-blinded nature of the study. Moreover, al-

though the researchers tried to control the effect of other as-

pects of this study on the data, it was possible that applying

a queue management system affected the triage nurses’ be-

havior toward the patients’ family. We had some biases and

confounding conditions such as lack of time to accurately en-

ter data to checklist or the fatigue of physicians and interns

while visiting and talking to the patients. Also, how the ED

staff talks and behave in front of parents affects the answers

to questions on the checklists.

6. Conclusion

The findings of this study revealed that with regards to pro-

viding the optimal ED services and gaining patients’ satisfac-

tion, the application of a queue management system can re-

sult in a remarkable change in the health care system as it

affects the actual and perceived waiting times.
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