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Impact of expected waiting time on pediatric ==
outpatient satisfaction: a behavioral
experiment study

Hui Zhang'", Junhua Tian?, Yu Shi?, Yuping Qian®, Xuan Gao®" and Xiaowen Zhai*'

Abstract

Background Outpatient departments of tertiary children’s hospitals in China are often overcrowded. This study
used a behavioral experiment to investigate the relationship between expectations and satisfaction levels to improve
visitor satisfaction.

Methods The experiment consisted of control and experimental groups. Initially, the initial expected waiting times
(EWT) for the subjects in both groups were obtained. Unlike the control group, subjects in the experimental group
received reminders regarding waiting times and subsequently adjusted their EWT accordingly. This study mainly
used non-parametric tests to analyze the differences in satisfaction levels between the two groups of subjects. Ethical
approval for this study was obtained from the hospital ethics committee.

Results Significant differences in satisfaction levels were observed between the control and experimental groups
when AWT exceeded EWT. However, no significant disparity in satisfaction levels was observed between the two
groups when the AWT was equal to or shorter than the EWT.

Within the experimental group, a significant difference in satisfaction was noted during peak hours between parents
effectively regulated by the EWT and those not effectively regulated. Conversely, during off-peak hours, there was no
significant difference in satisfaction between those effectively regulated by the EWT and those not effectively regulated.

Conclusion Providing advance notice of long waiting times can extend the EWT of the subjects and significantly
enhance their satisfaction. Healthcare institutions can adjust the EWT of the visitors by informing them in advance
about potential waiting times according to the temporal patterns of outpatient visitation numbers during peak hours.
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Introduction

Waiting occurs when the demand for a service exceeds its
supply at a certain point in time. Moreover, the workflow
[1] and physical infrastructure of a hospital [2] are also
significant factors that result in long waiting times. In
the field of consumer services, long waiting times nega-
tively affect on customer satisfaction [3] and loyalty [4].
Patients often perceive waiting as a wasteful use of their
time [5, 6]; long waiting times also affect patients’ satis-
faction in the medical services field [7], and even impact
the physical recovery of the patient [8]. Even worse,
extended waiting periods also increase the risk of acquir-
ing infections within the hospital premises [9].

Patient satisfaction is a critical indicator of the quality
of healthcare services [10—12]. Numerous studies have
demonstrated that satisfaction levels decreases as wait-
ing times increase. Medical institutions and scholars have
made numerous efforts to reduce actual waiting times
(AWT) and increase patients’ satisfaction. Implement-
ing online appointment registration has been suggested
to significantly reduce the AWT of the patient [13]. The
implementation of effective scheduling systems [14—17]
and “Lean methodologies” [18] can also reduce patient
AW'T. However, during peak hours in hospitals, patient
queues remain common. To reduce patient waiting times,
an artificial intelligence-based automated medical his-
tory-taking system was implemented. However, in prac-
tice, there was no significant improvement in the waiting
time for patients visiting the general internal medicine
outpatient department without an appointment [19].
Medical institutions can reduce patient AWT by increas-
ing infrastructure and hiring more staff [20]. However,
during unpredictable special periods such as influenza
outbreaks, the number of patients can increase signifi-
cantly in a short period of time. Adding staff members is
challenging to implement in practice.

In addition to reducing AWT, reducing the perceived
waiting time (PWT) of the patient by enhancing the
clinic environment can improve patient waiting experi-
ences [21], it can help to alleviate the adverse effects of
waiting [22]. For example, in the waiting areas of medi-
cal environments, adding natural elements such as green
plants can reduce patient anxiety and positively impact
their PWT [23]. Changes in the physical space of wait-
ing areas can also influence waiting experiences of the
patients. For example, by implementing a semi-automatic
notification system, patients are afforded the option to
await their consultation outside the hospital grounds, as
the appointed consultation time approaches, this system
dispatches a text message to recall the patient for their
medical appointment, thereby enhancing the PWT expe-
rience [9]. Research has shown that different queuing
strategies should be implemented during peak and off-
peak hours to mitigate any discomfort experienced while
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waiting. businesses can improve customer satisfaction
during peak hours by dividing the queue into multiple
parallel lines, whereas, during off-peak hours, merging
the queues can enhance satisfaction [24]. This indicates
that different queuing formats have an impact on the
PWT of the patient, which significantly affects patient
satisfaction [25-27].

In addition to reducing AWT and PWT, adjusting the
expected waiting time (EWT) is another strategy for
improving the waiting experience. Research in the cus-
tomer service field has shown that the same wait dura-
tion may impact customers differently. If the waiting time
is shorter than expected, it results in satisfaction and
comfort; if it is longer than expected, it triggers anxiety
and dissatisfaction [28]. In the field of health services,
patients who received information regarding how long
they would have to wait and found ways to stay busy
while waiting tended to be more satisfied with the emer-
gency department [29]. Informing patients of the delay
time in advance can help them adjust their EWT [30] and
reduce their anxiety and uncertainty while waiting [31].
Therefore, complaints can be reduced [32]. However, in
practice, hospital administrators may wonder to what
extent adjusting the EWT of the patient can maximally
enhance their satisfaction. Further study has shown that
aligning an EWT of the patient more closely with the
AWT increases satisfaction [33]. This finding provides
a clear direction for hospital administrators to enhance
patient satisfaction by adjusting EWT.

Previous research has provided valuable suggestions
for improving the waiting experience, including reducing
the AWT and PWT and adjusting the EWT. However,
unlike adult outpatient departments, although parents
accompanying their children do not experience physi-
cal discomfort, they may be more emotionally agitated
because of concerns for their children, furthermore, the
number of patients in hospital outpatient departments
fluctuates significantly, especially in China’s tertiary chil-
dren’s hospitals, where there is a significant increase in
pediatric visits during the flu season and the summer
vacation, leading to correspondingly longer wait times
for pediatric patients and their parents. The above two
reasons may lead to different behaviors and attitudes
of pediatric patients’ families when facing long wait-
ing times compared to other environments. In addition,
strategies for adjusting PWT during peak and off-peak
periods have varying effects [24]. Therefore, we were also
curious as to whether distinct peak and off-peak peri-
ods could significantly improve the satisfaction of pedi-
atric visitors. Furthermore, to better test the application
of theory in practice, unlike the aforementioned studies,
in our experimental group, the announcements regard-
ing waiting times during peak and non-peak periods are
based on the AWT during peak and non-peak periods in
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the control group. This approach more accurately reflects
the outpatient environment, allowing hospital adminis-
trators to better apply theory to real-world situations.

Based on the aforementioned issues, this study
explored how visitors satisfaction is affected by adjusted
EWT. Specifically, the research compared subjects satis-
faction between the control and experimental groups in
three scenarios: when the AWT exceeds the EWT, when
the AWT aligns with the EWT, and when the AWT falls
short of the EWT duration.

Furthermore, we investigated the variation in satisfac-
tion levels among subjects in the experimental group
during peak and off-peak visiting hours, after informing
them of a longer wait time.

The innovative aspects of this study are primarily
reflected in three areas. First, it aimd to provide a method
to improve the waiting experience in pediatric hospi-
tals. Second, it considers the joint impact of AWT and
EWT on satisfaction when examining the influence of
EWT. Third, the research separately studied the effects of
informing subjects about waiting times in advance during
peak and off-peak periods to enhance visitor satisfaction,
aligning more closely with the practical needs of health-
care management.

Methods

Experiment design

The experiment was divided into two distinct groups:
control and experimental. In the initial segment of the
experiment, both groups underwent inquiries regarding
the initial EWT, while capturing fundamental informa-
tion such as age, education level, gender, and medical his-
tory. The distinguishing factor between the two groups
was the implementation of waiting-time reminders. Fol-
lowing this intervention, the experimental group was
provided with adjusted EWT information. This part of
the experiment was completed upon the entry of the
patient into the consultation room.

Outpatient visits in hospitals were divided into peak
and off-peak periods based on the number of visits.
Based on the number of patients, the peak hours of the
hospital were from 8:31 to 11:00 in the morning and from
13:31 to 15:30 in the afternoon, except for off-peak hours.
Referring to the AWT data from July, we used a median
AWT of 30 min during peak hours and 16 min during
off-peak hours as prognostic indicators for EWT within
the experimental group.

Effective adjustment was defined as patients aligning
their expectations to approximately 30 min after receiv-
ing information indicating a 30-min waiting time. As
an illustration, if an individual initially expects a wait-
ing time of 15 min and upon receiving information,
adjusts the EWT to 40 min,, then the disparity between
the initial EWT and the 30-min prompt message is 15
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min, while the variance between the adjusted EWT and
the prompt message is 10 min. The latter, which is more
closely aligned with the timing of the prompt informa-
tion, is regarded as an effective adjustment.

The subsequent part of the experiment, applicable to
the control and experimental groups, was administered
as the patients were on the verge of entering the consul-
tation room with a designated number. This sequential
approach aimed to capture real-time insights into the
experiences and expectations of the subjects, enabling
a thorough examination of the impact of waiting-time
reminders on adjusted EWT and overall satisfaction. The
control and experimental groups were assigned satisfac-
tion scores corresponding to their AWT upon summon-
ing. Satisfaction was gauged on a scale ranging from 0 to
100, with “0” denoting utmost dissatisfaction and “100”
indicating maximum satisfaction. Higher scores indi-
cated a heightened level of contentment. Since many
subjects make online appointments and can settle regis-
tration fees through mobile payments, these pre-arrival
tasks can be efficiently completed at home or en route to
the hospital. Consequently, for the purposes of this study,
AWT encompassed the temporal interval between the
subjects’ check-ins and the subsequent time of entering
consulting room.

The implementation schedule for this study involved
the control group undergoing intervention in July 2023,
whereas the experimental group experienced the same
schedule in August 2023. This strategic timing was
grounded in past observations, indicating a peak period
of outpatient visits in pediatric hospitals during the sum-
mer months of July and August.

Experimental participants

The participants of this study were patients and their par-
ents who visited the pediatric hospital of an endocrine
clinic between July and August 2023. Our investigation
was anonymous and self-managed by patients and their
parents. The formula for sample size is expressed as fol-
lows:n = Z*P(1 — P)/E?, where n is the minimum
sample size. Z is the normal standard deviation at a 95%
confidence level (1.96), and P is the prevalence of the fac-
tor in the study, which was determined to be 80% based
on previous studies [25].

Experimental implementation
The experiment comprised two steps. The initial seg-
ment was undertaken as soon as the subjects arrived in
the waiting room, whereas the second part comprised a
single question addressed when the subjects were sum-
moned to the consultation room.

In the initial phase, during administration to the con-
trol group, subjects were presented with the first seg-
ment of the questionnaire upon signing in and entering
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the waiting area. The entire procedure, encompassing the
explanation of informed consent, clarification of research
objectives, and notification of completion guidelines,
spanned approximately 6 min.

When subjects completed this part of the question-
naire, a staff member recorded their registration code,
date of visit, and check-in time on the back of the paper.
This part of the questionnaire was temporarily stored in
the hands of subjects. The implementation of the experi-
mental group was basically the same as that of the con-
trol group, with the only difference being that for subjects
visiting during peak hours and off-peak hours, subjects
will received information regarding possible waiting
times during peak and off-peak periods when filling out
the questionnaire, and patients and their parents were
given corresponding adjusted EWT.

During the second phase, as subjects on the verge of
entering the consulting room reached the entrance, staff
members collected the initial segment of the question-
naire from the subjects. Subsequently, the staff member
calculated the disparity between the entering to the con-
sulting room and check-in times, representing the AWT.
Inquiring about the satisfaction scores of the subjects in
light of this AWT scenario, the staff member promptly
recorded their responses. This segment of the question-
naire could be completed efficiently within one minute.

Variables

Demographic variables

The demographic variables included gender, age, hospital
history, and education level.

EWT
Initial EWT: EWT that is not affected by time informa-
tion interference.

Table 1 Basic information of the subjects
Control group Experimental group

Total 1,013 1,006
Gender
Male 284(28.0%) 340(33.8%)
Female 729(72.0%) 666(66.2%)
Age
Below 18 years old 4(0.0%) 0(0.0%)
Between 18-36 years old 677(66.8%) 637(63.3%)
Above 36 years old 332(32.8%) 369(36.7%)
Education
High school or below 191(18.9%) 178(17.7%)
Diploma or undergraduate  708(69.9%) 773(76.8%)
Postgraduate 114(11.3%) 55(5.5%)
Visit history
Yes 891(88.0%) 769(76.4%)
No 122(12.0%) 237(23.6%)

Page 4 of 8

Adjusted EWT: In the experimental group, the EWT
was adjusted after information about the waiting time
was obtained.

AWT
AWT was defined as the difference between the time of
entering the consulting room and the time of check-in.

Satisfaction level

For the evaluation of satisfaction, subjects were asked
to choose a score from“0” to “100” to represent their
views at the time of the entering the consulting room, in
which “0” means very dissatisfied, and “100” means very
satisfied.

Ethical consideration

This study was conducted in accordance with the prin-
ciples of the Declaration of Helsinki and was approved by
the Research Ethics Committee of the Children’s Hospital
of Fudan University [No. (2023) 152]. Informed consent
was obtained from all participants before experiment.

Statistical methods

Data analysis was carried out using IBM SPSS Statistics
22.0 software. Given the non-normal distribution of wait-
ing time, Kolmogorov-Smirnov tests and Mann-Whitney
U-tests for two samples were employed to scrutinize
potential statistically significant differences in AWT, or
satisfaction scores between the control and experimental
groups. A p-value <0.05 was considered to indicate a sig-
nificant difference. Furthermore, Chi-square tests were
used to assess variations in satisfaction levels between
peak and off-peak hours, complemented by applying
descriptive statistical methods.

Results

Baseline characteristics

In total, 2,020 subjects participated in the experiment
overall, and one subject in the experimental group had
missing key data. The effective sample size was 2,019,
with 1,013 in the control group and 1,006 in the experi-
mental group. A total of 666 (66.2%) and 729 (72.0%)
subjects were females in the experimental and control
groups, respectively (Table 1). The experimental and
control groups comprised 637 (63.3%) and 677 (66.8%)
aged between 18 and 36 years, respectively. 708 (69.9%)
and 773 (76.8%) of the subjects in the experimental and
control groups received college or undergraduate edu-
cation, respectively. Most of the two groups of subjects
have visited this hospital for treatment, with 891 (88.0%)
subjects in the control group and 769 (76.4%) subjects in
the experimental group.
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Impact of adjustment of EWT on satisfaction
Categorization of the subjects into control and experi-
mental groups was performed by comparing their AWT
(T,) with the initially EWT (T,). This classification
yielded three distinct categories:

a. Subjects with Longer AWT than EWT (T -T,< 0):
This group was comprised of subjects whose AWT
exceeded the initially EWT.

b. Subjects with Equal EWT and AWT (T,-T,= 0):
The second category encompassed subjects whose
initially EWT aligned precisely with the AWT.

c. Subjects with Shorter AWT than EWT (T,-T,> 0):
The third group included subjects whose AWT was
shorter than initially EWT.

As depicted in Table 2, a notable disparity in satisfac-
tion levels emerged between the control and the exper-
imental groups when T-T,< 0 (Z = - 2.035, p= 0.042).
Conversely, when T-T,= 0, no significant difference in
satisfaction levels was observed between the two groups
(Z = - 1200, p= 0.230). Similarly, when T,-T,> 0, no
significant difference in satisfaction levels was detected
between the two groups (Z = - 1.416, p=0.157).

When T)-T,< 0, no significant disparities emerged
between the experimental and control groups concerning
both the T, (Z = - 0.478, p= 0.632) and T, (Z = - 0.003,
p= 0.998). However, within the experimental group, a
noteworthy distinction was identified between T and T,
(Z=6.226, p=0.000).

Specifically, as shown in Table 3, when T-T,< O, there
was a significant difference in distribution between the
control and experimental groups (y*= 13.258, p =0.001).
When the satisfaction score was between 0 and 60 points,
the number of subjects were 126 (31.6%) and 80 (20.3%)
in control and experimental group respectively. There
was significant differences in the proportion of subjects
in this area between the control and experimental groups
(f*= 13.252, p =0.001). No significant difference was
observed in the number of subject between the control
and the experimental groups in the other two regions,
with satisfaction scores of 61 or above (y*= 2.301, p=
0.129; x*= 3.195, p= 0.074); however, in these two high
satisfaction regions, the proportion of patients in the
experimental group was higher than that in the control
group.

Over the 61-80 points range, the experimental group
exhibited a 5.1 percentage point advantage over the con-
trol group. Furthermore, in the satisfaction score bracket
of 81-100 points, the experimental group comprised
42.0% of the responses, surpassing the control group by
35.8%.
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Table 2 Satisfaction scores in the control and experimental
groups
Conditions Control group

Experiment group

Case Scores Case Scores
Ty T,<0 399 80.0 [60.0, 90.0* 395 80.0 [65.0,90.0]
Ty T,=0 12 100.0 [100.0, 100.0] 12 100.0 [92.5.0, 100.0]

Ty T,>0 602 100.0 [100.0, 100.0] 599 100.0 [100.0, 100.0]
T, before updated waiting time information (Ul) was given; T,, AWT

@Scores in the control group vs. scores in the experimental group, P< 0.05

Table 3 The distribution of satisfaction between the
experimental group and the control group when T,-T,< 0

0-60 61-80 81-100
Control group 126(31.6%) 130(32.6%) 143(35.8%)
Experimental group 80(20.3%)" 149(37.7%) 166(42.0%)

<.05

Table 4 Adjustment of EWT during peak and off-peak hours

Conditions Effective Invalid
Peak hours (n= 689) 513(74.5%) 176(25.5%)
off-peak hours (n=317) 224(70.7%) 93(29.3%)

Table 5 Distribution of satisfaction score during peak and off-
peak hours in experimental group

0-60 61-80 81-100
points points points
Peak Effective (n=513) 43(8.4%) 89(17.3%) 381(74.3%)
hours Invalid 33(188%)  46(26.1%)  97(55.1%)
(h=176)
Off-peak  Effective (n=224) 4(1.8%) 17(7.6%) 203(90.6%)
hours Invalid 2(2.2%) 5(5.4%) 86(92.5%)
(n=93)

Impact of EWT adjustment on satisfaction of patient
during peak and off-peak hours

As shown in Table 4, during peak hours, among the 689
subjects, 513 subjects effectively adjusted their EWT
after receiving information regarding potential waiting
times, constituting 74.5% of the total. During off-peak
hours, among the 317 subjects, with 224 subjects success-
fully adjusted their EWT after receiving relevant infor-
mation, representing a percentage of 70.7%. Within the
experimental group, subjects who successfully adjusted
their EWT exhibited significantly higher satisfaction
levels compared to those who did not achieve effective
adjustment (p < 0.001, Z = 2.024).

As shown in Table 5, during peak hours, there was a
significant difference in satisfaction between subjects
who were effectively regulated by the EWT and those
who were not (*= 24.865, p= 0.000). During off-peak
hours, there was no significant difference in satisfaction
between subjects who were effectively regulated by the
EWT and those who were not effectively regulated (y*=
0.535, p=0.765).
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In particular, during peak hours, the satisfaction of
the subjects who successfully adjusted their EWT was
evident in two key aspects. First, there was a significant
reduction in low satisfaction levels, with a decrease of
10.4% points compared to the ineffective adjustment
group. Second, the high satisfaction group witnessed a
notable increase of 19.2% points. A significant differ-
ence was observed in satisfaction levels between the par-
ticipants during peak and off-peak hours. (p= 0.000, Z=
3.481).

Discussion

Long waiting times in outpatient settings often lead to
patient dissatisfaction and can even trigger conflicts
between patients and doctors [34]. Because of the critical
role that AWT plays in affecting patient satisfaction that
researchers and healthcare managers strive to improve
overall satisfaction by reducing AWT [35, 36].

In this study, we experimentally explored the impact
of adjusting the EWT of the patient through updated
waiting time information intervention on their satisfac-
tion under different relationships between AWT and
EWT. The results showed that when participants’ AWT
exceeded their EWT, compared with the control group,
adjusting the EWT of the patient through updated wait-
ing time information, the intervention significantly
increased patient satisfaction. This indicates that patient
satisfaction is comprehensively influenced by both actual
circumstances and expectations, with resident satisfac-
tion in the public service sector proven to be related to
the discrepancy between expected and actual service
qualities [37]. Similarly, in consumer service, both AWT
and EWT are key determinants of customer satisfaction
[38]. As consumers form expectations concerning wait-
ing times during the queuing process, the perceived qual-
ity of service is affected by the AWT and the degree of
discrepancy between the AWT and EWT [39]. Research
in these fields has revealed that individual satisfaction
assessments depend on the difference between EWT and
AW'T, which is fundamentally consistent with the conclu-
sions of this study.

Human behavior is influenced by internal reference
points [40], which are easily modified by information and
environmental factors [41]. Therefore, the evaluations
and decision-making tendencies of the individuals were
adjusted accordingly. Before seeking medical treatment,
the EWT of the patient, based on personal experiences
or situational factors, became the foundational reference
point. In the control group, when the AWT exceeded the
EWT, patients may have felt disappointed because they
failed to meet their set “anchor” points. Conversely, in
the experimental group, informing patients about poten-
tially longer waiting times upon entering the waiting area
affected their initial EWT, leading to the formation of a
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new EWT. This new waiting time serves as their updated
“anchor;,” thereby changing their satisfaction assessment
with the extended EWT. In the experimental group, we
observed that by informing patients about longer wait-
ing times in advance, those who effectively adjusted their
EWT had significantly higher satisfaction than those who
did not.

Patients often feel anxious and impatient during peak
periods because of uncertainty about potentially long
waits. However, once specific waiting time information
is provided, certainty increases despite time loss, thereby,
significantly improving patient satisfaction. In contrast,
during off-peak periods, there was no significant differ-
ence in satisfaction between participants who effectively
adjusted their EWT and those who did not under the
influence of the updated waiting time information. This
is because, during non-peak times, fewer patients are
seen, waiting times are shorter, and satisfaction is gen-
erally higher. This emphasizes that informing patients
about potential waiting times in advance and adjusting
their EWT during peak outpatient periods helps enhance
overall satisfaction levels.

This study represents an important advancement in
practice by using updated waiting time information
prompts regarding prolonged waiting times to adjust
EWT, thereby improving patient satisfaction. Therefore,
we recommend that hospitals install real-time electronic
displays in waiting areas that show the current number of
people waiting and possible waiting times. These displays
should be updated in real time based on the queuing
situation. In addition, providing mobile applications to
patients to check their waiting times would allow them to
query their status anytime. Clear information surround-
ing waiting times can help patients make informed judg-
ments about how long they will wait, thus reducing their
anxiety and dissatisfaction.

Limitations

The data used in this study originated from a pediatric
hospital. As such, the generalizability of these research
findings to other healthcare institutions remains uncer-
tain. Typically, when hospitals embark on initiatives
to enhance patient satisfaction by adjusting EWT, it
becomes imperative to strategically implement such
adjustments during peak visitation periods to achieve
more substantial and impactful results. The unique char-
acteristics and operational dynamics of individual hospi-
tals may influence the applicability and effectiveness of
similar interventions, necessitating a nuanced approach
that is tailored to the specific context of each healthcare
facility. In our study, due to parents needing to focus
on caring for their children or being pressed for time,
approximately 10% of participants indeed refused to fill
out the questionnaire. We were also unable to obtain any
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information from these individuals, which may introduce
self-selection bias. In future research, we will implement
incentive measures and design as concise a questionnaire
as possible to mitigate this risk. Meanwhile, in terms of
wait management, a fundamental approach to genu-
inely improving the patient experience should focus on
reducing actual waiting times. Therefore, future research
should aim to reduce the actual waiting times in outpa-
tient clinics.

Conclusion

Patient satisfaction with outpatient services is a key
indicator of assessing medical service capabilities [42].
Overall, this study offered new perspectives for enhanc-
ing patient satisfaction. This highlights the importance of
focusing on the impact of AWT and recognizing the sig-
nificant effect of EWT on patient satisfaction. By consid-
ering both factors, medical service providers can develop
more comprehensive strategies to improve the overall
experience of patients seeking outpatient services.

When EWT is greater than AWT, providing updated
waiting time information can significantly enhance
patient satisfaction. Conversely, when the EWT was
equal to or exceeded the AW'T, the impact of the updated
waiting time information on improving patient satisfac-
tion was less pronounced.

During peak periods, there was a significant differ-
ence in satisfaction between patients who successfully
adjusted for EWT and those who did not. Specifically,
patients who effectively improved their EWT exhibited
higher levels of satisfaction than those who failed make
effective adjustments. In contrast, during non-peak peri-
ods, there was no significant difference in satisfaction
between patients who have had EWT effectively adjusted
their EWT and those who did not.
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