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Abstract

Background Online appointment scheduling systems have been designed and implemented to address barriers
and problems related to in-person appointment scheduling; however, these systems also face challenges and issues
that require continuous evaluation and resolution. This research aimed to investigate the experiences, perceptions
and satisfaction of stakeholders with an electronic appointment system and identify its problems.

Methods This was a qualitative study conducted at a specialty Clinic in Iran during 2022-2023. A systematic purpo-
sive sampling method was used to select the participants. The participants included 10 administrative and executive
users working at the Specialty Clinic, 8 physicians working at the clinic and 18 patients and visitors to the clinic. Data
was collected through semi-structured face-to-face interviews. The interviews were analyzed using qualitative con-
tent analysis.

Results The findings derived from the semi-structured interview data revealed that the problems with the appoint-
ment system fell into two main themes: "Problems Related to Planning and Management of the Electronic Appoint-
ment System" and "Non-managerial Problems of the Electronic Appointment System". The problems related to plan-
ning and management were divided into three categories: national-level system management, university-level
system management and clinic-level system management. The non-managerial problems were classified into two
groups: functional problems and non-functional problems.

Conclusions The results of this study showed that the electronic appointment system, despite facilitating appoint-
ment processes, can be influenced by various factors and lead to stakeholder dissatisfaction. Planning, manage-
ment and policymaking have a significant impact on the appointment process of healthcare centers and attention
to the problems arising from it is of particular importance. Moreover, if the functional and non-functional require-
ments of appointment systems are unclear, the system will face many challenges.
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Introduction
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appointment is one of the most important parts of
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patient workflow management, since it requires atten-
tion to three important aspects of the service process,
patient arrival and scheduling [5]. Research has indi-
cated that arranging in-person appointments can result
in several issues, including poor service quality, extended
waiting periods and inefficiencies for both physicians and
patients [5-7], forgetting appointments, long queues of
patients, stressful situations for clinic staff and a signifi-
cantly high frequency of these occurrences can lead to
various challenges [8—11]. Ultimately, these factors may
result in stakeholders’ dissatisfaction [5-7, 11, 12].

Online appointment systems have been developed and
implemented in order to address obstacles and issues
associated with traditional appointment systems [13,
14]. Patient waiting times can be minimized by appoint-
ment scheduling systems [15-17]. These systems allow
customers and clients to quickly and conveniently book
appointments and make reservations [18], They reduce
the variability in when patients arrive [19] and improve
overall patient satisfaction [16, 19]. Additionally, these
systems achieve a uniform and fair distribution of
work during working hours [20]. Moreover, they have
improved patients’ access to health services [18]. Studies
have shown that using an online appointment schedul-
ing system significantly affects stakeholders’ satisfaction
[20-23].

In spite of the fact that online appointment schedul-
ing systems can lead to positive outcomes, they are not
without their own problems and challenges [14, 24—28].
A web-based appointment system faces the unavoidable
issue no-shows, which is a persistent and costly prob-
lem in healthcare [15, 29]. According to various studies,
no-shows account for approximately 10% of all medical
appointments [30, 31]. According to the various stud-
ies, problems of online appointment scheduling systems
can be categorized into six main categories: technical
issues (system crashes lead to missed appointments) [9,
32, 33], security concerns (hacking exposes patient data)
[34-37], user interface problems (complex navigation
causes booking abandonment) [9, 12, 22, 38—41], com-
munication issues (delayed confirmations lead to wrong
arrivals) [15, 41, 42], management challenges (overbook-
ing from poor slot management) [41, 43-45] and eco-
nomic factors (high scheduling costs without benefits)
[32, 42]. These problems can have many consequences
for clinics, providers and patients.

In addition to these problems, patients with urgent
needs are adversely affected by the lack of timely and
convenient appointment slots. Frequent cancellations
of appointments and long wait times can lead to patient
dissatisfaction. Additionally, physicians may also be
affected when a patient fails to show up for an appoint-
ment despite receiving an electronic appointment
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schedule. These factors can affect clinicians’ income and
job satisfaction [46]. One of the solutions to reducing the
problems of the online appointment system is to ensure
accuracy in the system design and evaluation. To design
these systems, three key factors must be considered: sys-
tem characteristics, care receiver characteristics and poli-
cies regarding service provision. Inattention to each part
can result in problems [1].

Users’ perspectives are important and noteworthy
when evaluating online appointment system. It is impos-
sible to evaluate an online appointment system without
analyzing how its users perceive it [47]. In order for an
online appointment system to be appropriate and robust,
stakeholders must be satisfied [48]. In contrast, stake-
holders differ in their understanding and experience,
which results in varying levels of stakeholder satisfac-
tion [49, 50]. In order to get a deeper understanding of
the system stakeholders, a qualitative study can be con-
ducted. The qualitative method provides a depth of infor-
mation and a richness of detail. In qualitative studies,
stakeholder satisfaction and attitudes toward the system
are accurately demonstrated. As a result, system prob-
lems can be identified more effectively [51]. Numerous
qualitative studies have assessed users’ experiences with
information systems, emphasizing the need for this study
[52-55]. Numerous qualitative studies have assessed
users’ experiences with information systems, highlight-
ing the need for our research [52—55]. While many have
studied healthcare information systems, few focus spe-
cifically on online appointment scheduling. Our study
explores issues from all three stakeholder perspectives
and examines both management and non-management
aspects. Previous research has noted user dissatisfaction
due to technical problems and poor communication, but
the broader impacts on patient care and clinic efficiency
remain underexplored. Our study aims to address these
gaps and clarify its significance in the literature.

The aim of the study

The purpose of present study was to investigate the expe-
riences, perceptions, and satisfaction of stakeholders
with an electronic appointment system (24-Paziresh).
The present study was led to the identification of prob-
lems related to the system and how to use it, which will
help the clinics’ administrators and the developer in
upgrading the system.

Methods

Study design

We conducted a qualitative study in 2022 to investigate
how stakeholders perceive and feel about the 24-Paziresh
system, by using conventional content analysis method-
ologies. In this method, the manifest and latent contents
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of experiences are identified, coded, summarized and
categorized. The 24-Paziresh system is an electronic
appointment scheduling platform utilized in over 200
clinics across Iran. Its primary functions include:

+ Appointment booking: Users can schedule medical
appointments through the web, mobile app or phone.

« User roles: The system serves patients, healthcare
providers and administrative staff.

« User interaction: Patients book appointments and
manage schedules; providers manage slots and
patient lists; administrative staff ensure smooth oper-
ations.

Setting

The current research was carried out at an outpatient
clinic run by the government that is associated with
Kashan University of Medical Sciences (Akhavan Clinic)
located in Iran. In this clinic, there are 12 treatment units
and about 40 specialized and sub-specialized clinics.
In this clinic, laboratory and rehabilitation services are
also available. Every day, more than two thousand peo-
ple receive outpatient care at this clinic. This clinic uses
the 24-paziresh system to schedule appointments elec-
tronically. In Iran, universities of medical sciences oper-
ate various clinics that utilize the 24-paziresh system for
online appointment scheduling. Decisions regarding the
management of these clinics are made at different levels:
some are determined at the clinic level, others at the uni-
versity level and some at the national level by the Minis-
try of Health and Medical Education, which oversees all
medical universities in Iran.

Sampling
The study population (stakeholders) includes:

« Datients and clients of the Akhavan outpatient clinic
who book appointments on 24-Paziresh. A patient
is an individual who has made an appointment for
themselves and is seeking medical services. In con-
trast, a client refers to someone who is booking an
appointment on behalf of another patient, often
becoming involved in the online scheduling process.

+ Physicians who provide medical services to patients
in the clinic and utilize the appointment system to
manage their schedules and patient interactions.

+ Administrative and executive users working in the
clinic such as secretaries, managers and IT special-
ists. These are the staff members who manage and
operate the electronic appointment scheduling sys-
tem within the clinic.
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The participants in this study were selected using a sys-
tematic and purposive sampling method. Inclusion crite-
ria for the study are as follows:

+ It is necessary for individuals to have prior experi-
ence using the appointment system and to be at least
18 years of age.

+ Having a minimum of six months of experience
working at the clinic for physicians.

+ Administrative and executive users must possess a
high school diploma and six months experience with
the appointment system.

Data collection
Semi-structured interviews were used to collect data.
The study objectives were fully explained to the partici-
pants before the interviews. The interviewers (F.O. and
L.Sh.) were skilled at both communicating and interview-
ing. Both interviewers were women, one with a Master’s
degree in Health Information Technology working at a
hospital and the other with a Ph.D. in Health Information
Management and a university lecturer. Interview guide
questions were derived from the relevant studies for
the current research [22, 41]. We reviewed studies that
explored user experiences with electronic appointment
systems, focusing on themes such as user satisfaction,
perceived efficiency and system usability. Key examples
include previously published qualitative research that
detailed direct feedback from users regarding their inter-
actions with appointment systems, highlighting com-
mon pain points and suggestions for improvement. After
preparation, two experienced members of the Kashan
University of Medical Sciences faculty members were
given this guide before the interviews were conducted to
approve the questions (additional filel). In-depth inter-
views were conducted face-to-face with the interviewees.
In both clinic and workplace settings, we planned inter-
views based on the opinions of the participants. Inter-
views lasted between 15 and 60 min. The interview would
begin with obtaining consent and agreement from the
interviewee, followed by an introduction of the study’s
purpose and the interviewer. The interviewee would then
proceed with demographic questions to continue the
interview. The interviewee had the right to discontinue
the interview at any time they wished. Next, the inter-
views focused on the main topics of the study, including
providing information regarding stakeholders’ and users’
experiences, satisfaction with the system, problems that
exist and how to address them.

Follow-up questions and sentences were used by the
researcher to manage the interviews, such as "Please
elaborate” and "What do you mean?" We conducted
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interviews until saturation was reached. A smart phone
was used to record interviews with the consent of the
interviewees. Immediately following the interview ses-
sions, the sentences were transcribed verbatim. In
order to identify the sub-themes and main themes, the
researcher listened to the interviews multiple times, read
the transcriptions multiple times and then coded and
extracted meaning units. We used the COREQ tool, a
32-item checklist developed by Tong and colleagues, for
conducting and writing the qualitative study [56].

Data analysis

Graneheim and Lundman’s conventional content analy-
sis approach was used for data analysis [57]. The first
step was to verbatim transcribe all interview recordings
and to reread them a few times to better understand
each participant’s perspective and meaning. As a second
step, meaningful words, sentences, and paragraphs were
extracted from the interview text and three coders coded
the data. As a third step, the coded material was grouped
according to similarity and difference and themes were
identified. Following that, broad themes were defined
based on the previously deduced themes and grouped
categories and subcategories were formed based on the
themes. Additionally, a fourth researcher was present in
these discussions to provide an objective perspective and
facilitate resolution of any disagreements. As part of data
analysis, the researchers continuously compared their
emerging interpretations with existing data and findings
to improve their quality.

Trustworthiness

Data quality was ensured by ensuring credibility, trans-
ferability, dependability and confirmability according to
Guba and Lincoln [58] (Table 1).

Ethical considerations

The current study was approved by the Ethics Committee
of Kashan University of Medical Sciences, (ethical code:
IR KAUMS.NUHEPM.REC.1401.003). Participation in
this study was voluntary and participants could with-
draw at any time. After describing the study’s purpose

Table 1 A study’s trustworthiness
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and methods, participants provided verbal and written
informed consent. With the participant’s permission, the
recording began before the interview. A confidentiality
agreement was provided prior to participation, saying
that participants’ words would only be used for study and
that no names or other identifying information would
be included in the results. Our findings were reported
honestly and the data was managed confidentially. Aside
from that, participants were assured their data would
be used only for research purposes. In the end, we will
destroy all Microsoft Office Word documents containing
audio and text transcriptions.

Results

There were 36 participants in the study, including ten
administrative and executive users working in the Clinic
and Healthcare Department of Kashan city, eight physi-
cians working in the clinic and 18 patients and clients.
None of the participants withdrew from the study. In
Table 2, participants’ characteristics are summarized.

An analysis of the interviews yielded a total of 83 initial
codes, 29 subcategories, five categories and two themes
that reflected the problems with the appointment sys-
tem based on the perspectives of the stakeholders. The
two extracted themes were: "Management and plan-
ning problems" and "Non-administrative drawbacks and
issues". All categories, subcategories and relevant partici-
pant quotes relating to the aforementioned themes were
presented separately in Tables 3 and 4.

Management and planning problems

Proper planning and management of processes is one of
the most critical factors for organizational and manage-
rial success. The vast majority of participants stated that
improper planning and poor management of processes at
different levels was one of the reasons that led to prob-
lems with appointment scheduling. Three categories
emerged under the theme of management and planning
problems: "Management and planning (national level)",
"Management and planning (regional level)" and "Man-
agement and planning (organizational/ enterprise level)"
(Table 3).

Criteria Method

Credibility

Dependability
pendent of the study conducted peer reviews

Transferability

Credibility was established by checking members, immersing participants in the data, and selecting samples with maximum variation
Dependability was ensured by peer-review. To ensure that the analysis of the data was accurate, two qualitative researchers inde-

Data collection, analysis, and findings have been described in detail in order to ensure transferability so other researchers can relate

them to their experiences. A vigorous presentation of the results and quotations enhances the transferability of the study

Confirmability
experiences

A confirmation of the findings was done by sending the results to the participants, who confirmed they could represent their true
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Table 2 Demographic data of the participants (n=36)

Characteristics of participants N (%) or M+SD
Participants

Administrative and executive 10(27.78)
users

Physicians 8(22.22)

Clients and patients 18 (50)
Administrative and executive users gender

Male 5(50)

Female 5(50)
Physicians gender

Male 5(62.5)

Female 3(37.5)
Clients and patients gender

Male 5(27.78)

Female 13(72.2)
Administrative and executive 395+7.13
users age
Physicians age 41.25+5.85
Clients and patients age 37394977
Administrative and executive users education

Diploma and under diploma 2 (20)
degree

Associate degree 4 (40)

Bachelor's degree 2 (20)

Master's degree 1(10)

Professional degree 1(10)
Specialty of physicians

Specialist 6 (75)

Sub specialist 2 (25)
Clients and patients education

Diploma and under diploma 10 (55.55)
degree

Associate degree 1(5.56)

Bachelor's degree 6(33.33)

Master's degree 1 (5.56)
Work experience of Administrative 11.8+8.35
and executive users
Work experience of Administrative 2.75+0.92
and executive users in the clinic®
Clinical experience of physicians 9.12+7.37
Clinical experience of physicians 243+0.77

in the clinic
Applying the system in the office by physicians

Yes 2(25)

No 6(75)
Appointment booking method for Clients and patients

Application 6(33.33)

Website 2(11.12)

IVR telephone® 4(22.22)

Mixed method 6 (33.33)

2 Experience with 24-Paziresh system at Akhavan outpatient Clinic

b Interactive Voice Response
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Management and planning (national level)

The interviews with participants revealed several prob-
lems at the organizational/enterprise level, including
"Human resource distribution issues”, "Unfair distribution
of amenities”, "Incompetence of organizational control
policy to address issues caused by the behaviors of clients"
and "Inadequate and inappropriate technical support".

Based on participant experiences, the shortage of
specialist physicians at government clinics and weak
policies to recruit and employ them contributed to
appointment scheduling problems (Table 3, quote 1).

Participants believed some clients lack access to
smartphones or the Internet, preventing fair use of
amenities by all people (Table 3, quote 2).

According to participants, some clients disregard
punctuality and have low information technology
knowledge and inappropriate attitudes towards its use
(Table 3, quote 3, 4).

A Kkey feature of purchased systems is strong technical
support from the contractor regarding problems. How-
ever, managers and physicians emphasized poor support
and inaccurate responses from the 24-Paziresh contractor’s
technical team about system issues (Table 3, quote 5, 6).

Management and planning (regional level)

Some planning and decisions made by senior managers
created problems in the appointment scheduling process.
Interviews with participants revealed issues including
"Insufficient notification and education process", "Executive
problems implementation of electronic referral system”,
"Executive problems in implementation phase in appoint-
ment scheduling processes”, "Weakness in the management
of financial processes", "Problems regarding the access level
for physician", "Infrastructure problems" and "Insufficient
control and supervision on physicians’ schedule".

According to participants, insufficient notification and
weak training on the capabilities of the system were addi-
tional factors in appointment problems. For example,
some participants complained about not being informed
about new or removed physicians (Table 3, quote 7). Par-
ticipants also felt notification to clients about online con-
sultations and visits was inadequate.

The improper implementation of the electronic referral
system led to inappropriate use of medical and diagnos-
tic services due to low costs at public clinics, insufficient
client knowledge in choosing a relevant physician and
unnecessary appointment bookings by some clients
(Table 3, quote 8).

Participants were dissatisfied with the frequent
changes to appointment times and dates and the system
not being active 24/7 for booking. The addition of pro-
cesses to get appointments and parallel work from the
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Table 4 Non-administrative drawbacks and issues of the appointment system

Categories Subcategories Example Quotes

In-text
Identifier

Functional Alerts & Notifications A feature of the 24-Paziresh system is offering alternative appointment times if the
desired time is full. | once selected one of the suggested times to book with my preferred
physician, but the spots were taken very quickly. It would be helpful if there was an
indication of how many appointments were left for a given time slot. Knowing the
remaining availability, | would have booked the first opening | was offered rather than
missing out (client and patient)

I once checked the 24-Paziresh app at my appointment time, and it showed no avail-
ability. However, appointments could still be booked through the website and phone.
There should be an alert notifying users across all platforms when appointments are
fully booked, rather than just showing full on one platform. This would prevent people
from assuming appointments are still available on other channels when they are actu-
ally filled. A consistent notification that slots are taken across booking methods would
improve the user experience (physician)

Accessibility Users can currently cancel booked appointments in the system, but they can't delete the
record of past appointments from their history. For instance, if | booked an appointment
and then canceled it or just didn't show up, I'm unable to remove it from my profile later.
I may want certain appointments deleted so they are not visible in my history to others.
The system should allow users to delete old canceled or missed appointments from their
records if desired (client and patient)

SMS reminder /Text Messages On a few occasions when booking appointments through the 24-Paziresh website, |
didn’t enter my mobile number and wasn't prompted for it. As a result, | never received a
text confirmation that the appointment was scheduled (client and patient)

The phone appointment scheduling  The phone appointment booking system does not allow going back to prior steps, so
users must either start over from the main menu or hang up if a physician has no avail-
ability. Hanging up results in losing any progress made. The suggestion is implementing
a phone menu guide allowing navigation between steps, rather than forcing linear
progression. This would prevent losing appointments partway through booking and
streamline the phone booking process overall (client and patient)

Appointment scheduling process Patients report difficulty booking appointments even when physicians do not have a
cap on appointment slots. Despite no limited availability, patients are still unable to
schedule at preferred times. Resolving this issue of appointments showing full when
capacity remains would significantly improve the user experience (Administrative and
executive users)

Bonus and penalty High patient demand makes booking appointments difficult at certain times. The sug-
gestion is to implement a system that tracks users’ unsuccessful appointment attempts
within a given timeframe. Those who fail to book after multiple tries could earn priority
points/bonuses to get preferential access for their next booking. This would help ensure
patients who struggle to schedule appointments due to high demand are able to book
future slots more easily. (Client and patient)

Poll The suggestion is to implement moderation of appointment feedback comments before
public posting. Some comments are irrelevant or ambiguous. For instance, a complaint
about not receiving an urgent same-day appointment when emergency departments
are appropriate in those cases. Some comments also contradict the satisfaction rating,
like praising the physician but accidentally choosing the "dissatisfied" option, skewing
the score. Since patients focus more on the percentage than comments, this misrepre-
sents physician performance. The recommendation is to screen comments to ensure
they match the rating and are relevant to improve accuracy of physician evaluations.
(Physician)!

System update Some clinic staff who updated to the newest 24-Paziresh app version reported being
unable to book appointments at all due to the system freezing during the process. How-
ever, | was still able to successfully book appointments using an old unmodified version
of the app. This indicates issues with the recent app update leading to system failures
and appointment booking malfunctions for users who have installed the latest version.
Those who avoided the update do not experience these severe connection problems and
appointment booking failures. (Administrative and executive users)

Recent search updates made finding desired clinics and physicians much harder.
Changing default locations is confusing and wastes time (client and patient)

1




Ostadmohammadi et al. BMC Health Services Research

Table 4 (continued)

(2025) 25:220 Page 11 of 17

Categories Subcategories

In-text
Identifier

Example Quotes

Automated Patient Recall System

Authentication

Non-Functional  User-friendliness

Quick load times

Integration

A problematic issue was the automated patient recall system for lab appointments. 11
Patients have 30 min to obtain an appointment from the kiosk after arriving. However,
patients who arrived earlier but booked appointments with later numbers would get

called sooner than those with earlier appointment numbers who booked later. This,

along with appointment cancellations, led to confused appointment notifications and
sequencing. The inconsistent recalls caused frustration towards clinic staff and patient
dissatisfaction (Administrative and executive users)

It is currently possible to book appointments using someone else’s national ID number 12
and not attend the booking. If that ID number is then blacklisted, it could penalize the
innocent ID holder when they genuinely need care. The suggestion is to implement

stronger patient authentication in the system to validate real user identities, preventing
abuse of others’ ID numbers for no-show appointments. This would ensure each patient

can only book appointments under their own verified ID number (Administrative and
executive users)

The current design of the satisfaction survey is unclear and leads to user errors. The rec- 13
ommendation is to redesign the survey with more explicit and understandable response
options. For instance, if using a star rating system, the number of stars should be labeled

to avoid patients selecting the wrong option by mistake. The goal should be a simplified

and unambiguous survey interface to capture accurate patient feedback (physician)

I really like to change the color of the app or change its font. If this is possible for us, it will 14
be great (client and patient)

During periods of high user traffic, the appointment booking page becomes very slow. 15
For example, at 10am when demand is typically high, the page freezes and remains
unresponsive for up to a minute before loading. This indicates the system struggles to

handle the influx of appointment requests at peak times, leading to delays in accessing

and booking appointments (client and patient)

The appointment slots for each physician are divided between the app, website, 16
and phone. The app and website appointments fill up quickly due to easier access,

while phone appointments remain open. The suggestion is to allocate slots based on
first-come-first-served across all booking methods. So regardiless of whether a patient

books through the app, website, or phone, appointments would be assigned in order as
patients reserve them. For instance, if 100 appointment slots are available for a physi-

cian, those slots should be filled sequentially by patients as they book appointments

through any method, rather than designating specific slots only for app, website, or

phone bookings separately. (Administrative and executive users)

On one occasion, | confirmed an appointment in the 24-Paziresh app at the scheduled 17
time, which marked the appointment as completed in the system. However, when
attempting to make the same appointment through other methods like the website

or phone, the appointment was still shown as available for booking by other clients
(physician)

If the 24-Paziresh system were integrated with the Hospital Information System (HIS), 18
many tasks would become easier. For example, when a patient enters their national

ID number into the 24-Paziresh system that ID would automatically populate in the

HIS, eliminating the need to manually obtain a bill from the kiosk. One reason online
payments have not yet been implemented is because the 24-Paziresh and HIS systems
remain disconnected (Administrative and executive users)

"Re-appointment kiosk" also caused problems (Table 3,
quote 9).

According to some participants, Kashan University of
Medical Sciences (KaUMS) disrupted text messaging to
clients by not paying SMS fees to the telecom company.
Also, online payment in the appointment scheduling sys-
tem was not activated for users due to organizational pol-
icies and management decisions (Table 3, quote 10, 11).

One challenge physician emphasized was lacking access
to the appointment scheduling system to view profiles,

patient lists and client comments/feedback (Table 3,
quote 12).

Parallel management of the system by the contractor
and Vice Chancellor of treatment (KaUMS) caused issues
like differing time slots, disrupted messaging due to tel-
ecom infrastructure and insufficient phone lines (Table 3,
quote 13, 14).

Participants indicated physicians had fewer sched-
uled appointments than patient requests. Some physi-
cians only saw specific patients and no electronic system
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existed for booking appointments outside these lists.
Tardy physicians also delayed all appointments (Table 3,
quote 15).

Management and planning (organizational level)
Government clinics and outpatient centers are vital com-
ponents of the outpatient healthcare delivery system.
Effective management is critical. Participant experiences
revealed management issues with the system at the clinic
level, including "Inconsistency of executive plans devel-
oped in the clinic", "Absence of supervisory plan in the
clinic related to authentication”, "Poor management of
the appointment process”, "Incomplete registration of
physicians’ schedule" and "Users access level problem".

Accurately defining and adjusting physician appoint-
ment schedules in the system is essential. Unfortunately,
most participants, especially secretaries and patients,
faced inconsistencies between scheduled appointments
and physicians’ schedules (Table 3, quote 16, 17).

Reception and information staff use various methods
to avoid entering mandatory items like national codes.
No oversight exists to ensure national ID codes in the
appointment system match those in the HIS system
(Table 3, quote 18).

Some clients perceived favoritism in appointment
scheduling. Others felt clinic technicians illegally occu-
pied system appointments (Table 3, quote 19). Partici-
pants were not notified about canceled appointments to
reschedule. Notification about appointment times was
also insufficient (Table 3, quote 20).

One issue raised by physicians was incomplete registra-
tion of their appointment schedules (Table 3, quote 21).

Clinic staff, including secretaries and cashiers, unfortu-
nately cannot access the electronic appointment system
per participant experiences (Table 3, quote 22).

Non-administrative drawbacks and issues

The non-administrative disadvantages and problems of
the appointment scheduling system were categorized
into functional and non-functional (Table 4).

Functional problems

Functional requirements are product capabilities that
enable users to perform tasks. They characterize system
performance under defined conditions [59]. Stakeholder
difficulties utilizing the system stemmed from alerts &
notifications, accessibility, SMS reminder /Text messages,
the phone appointment scheduling, appointment sched-
uling process, bonus and penalty, poll, system update,
Automated Patient Recall System and authentication.
This resulted in dissatisfaction with the appointment
scheduling system.
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Inadequate alerts about system capabilities and incor-
rect notifications complicated appointments for partici-
pants (Table 4, quote 1, 2).

Some participants mentioned limited ability to edit
profiles (Table 4, quote 3).

Based on some experiences, phone numbers are not
mandatory in the appointment scheduling system, caus-
ing messaging problems (Table 4, quote 4).

Participants cited appointment issues on the phone,
including lengthy processes, inability to go back, lack
of guides and non-mandatory national codes (Table 4,
quote 5).

Many clients emphasized great difficulty acquiring
unsuitable appointments after multiple failed attempts.
They expressed irritation at being unable to adjust
appointment times after booking. They also noted
that patient appointments do not follow a structured
sequence. Sometimes the system freezes when setting up
VIP priority queues. One issue raised by secretaries was
that the system sometimes does not allow appointments
despite availability in the schedule (Table 4, quote 6).

According to participants, the system cannot reli-
ably identify patients who missed appointments labeled
"No-show". Therefore, it does not implement penal-
ties for them. Additionally, there is no effective method
to address clients who arrive late. The system also lacks
specialized incentives designed to motivate diligent and
unsuccessful users in the appointment scheduling pro-
cess (Table 4, quote 7).

Physicians were dissatisfied with uncontrolled patient
comments and inconsistencies between ratings and feed-
back (Table 4, quote 8). Clients wanted surveys about
staff, which the system lacks.

After updates, participants noted hanging, search
defaults changing, and filter issues (Table 4, quote 9, 10).

The improper auto-recall caused appointment con-
fusion and notification problems for administrators
(Table 4, quote 11).

Participants felt patient authentication was inaccurate
and inadequate in in the appointment scheduling system
(Table 4, quote 12).

Non-functional problems
Nonfunctional requirements are not related to system
functionality, but rather characterize system perfor-
mance [59]. Participant interviews revealed the following
nonfunctional issues with the appointment scheduling
system: user-friendliness, load times and integration.
User-friendly design ensures all application compo-
nents function optimally and are ideally positioned so
users can readily communicate with the system and com-
prehend key features. Admissions and information staff
cited user-friendliness issues including inappropriate bill



Ostadmohammadi et al. BMC Health Services Research (2025) 25:220

printing icon design, which slowed their work. They also
stated the SMS sending icon is activated by default for
all clients unnecessarily, since in-person appointments
do not require it. Some physicians believed the satisfac-
tion survey rating scale was poorly designed, artificially
and unrealistically lowering their satisfaction percent-
ages (Table 4, quote 13). Some participants felt the sys-
tem exhibited weak "Simple and intuitive interface” and
"Clear and concise content”, especially for users with
lower digital literacy. They were also interested in chang-
ing the background color (Table 4, quote 14).

Some participants mentioned the application loading
speed is very slow, especially during busy times (Table 4,
quote 15). They also stated the system sometimes crashes
during appointment scheduling, hangs while queuing
and disrupts appointment registration in the application.

Based on participant experiences, the three appoint-
ment methods—phone, app and website—are not inte-
grated. As a result, some appointments remain empty
and unfilled (Table 4, quote 16, 17). Some participants
stated the appointment scheduling system clock does not
match real time. The lack of linkage between the appoint-
ment scheduling system and the HIS system also caused
appointment issues (Table 4, quote 18). Some partici-
pants were interested in communicating with physicians
through video software like Skype or Zoom, which the
appointment scheduling system does not connect to.

Discussion

This qualitative study explored problems with an
appointment scheduling system based on stakeholder
perspectives. Analysis of interview data revealed two
main themes: management and planning problems, along
with non-administrative system drawbacks.

The management and planning of the appointment
scheduling system emerged as a key issue based on the
stakeholder experiences. This included challenges at the
national, university and clinic levels in terms of effective
oversight, strategic planning and policy implementation.
The 24-Paziresh system is implemented in over 200 clin-
ics across Iran and national policies significantly influ-
ence its utilization. For instance, the connection between
the appointment system and the banking system for pay-
ment processing is crucial. The national banking policies
in Iran affect the execution of online payment for con-
sultation fees, which can hinder the system’s function-
ality, even though it has the potential to facilitate such
transactions. Although this study was conducted in a
single clinic, the policies implemented by the university
significantly impact the system. Each university oversees
multiple clinics, and the university’s policies and man-
agement practices affect the efficiency and satisfaction
of the system. Furthermore, the specific policies of each
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clinic also influence the effectiveness of the appointment
system. These connections demonstrate that the chal-
lenges identified are not limited to a single clinic but can
also impact the performance of other clinics within the
university network. The findings revealed that subopti-
mal management, planning and policymaking can sig-
nificantly undermine the performance and functionality
of the electronic scheduling system. This aligns with the
findings by Kiiciik et al. that inappropriate healthcare
policies were a root cause of the poor performance of an
outpatient electronic appointment scheduling system in
Turkey [43].

The present study aligns with the findings of other
studies [43, 60, 61] regarding the challenge of uneven
geographic distribution of human resources. It also ech-
oes the issues identified by Nakhaee et al. around patient
no-shows [6], as well as the concerns raised by Birru
et al. and Zhang et al. about low IT literacy among some
users [62, 63]. Further, the study corroborates the prob-
lems with inadequate technical support and responsive-
ness reported by studies [6, 33, 64, 65]. Finally, the lack
of Internet access for many patients, as highlighted by
some studies [22, 42, 63, 66], is also a challenge reflected
in the current study. Based on the key issues identified
with the electronic scheduling system at the national
level, here are some recommendations for policy-level
improvements:

« Strengthen national oversight and coordination such
as establish a dedicated national-level committee or
agency to oversee the implementation and continu-
ous optimization of the appointment system.

+ Improve geographic equity of resources

+ Promote patient engagement strategies

+ Enhance technical support and system responsive-
ness

+ Invest in Digital Literacy Initiatives

Based on the participants’ experiences in this study,
other contributing factors to the problems in the appoint-
ment process were related to incorrect policies and plan-
ning at the university level. The findings of this qualitative
study, along with aligned studies, classified the following
issues in this category:

« Lack of communication and training [6, 15, 22, 63, 67]

« Non-implementation of the electronic referral sys-
tem [6, 43, 68, 69]

» Weaknesses in appointment determination processes
[41, 44, 67, 70, 71]

« Deficiencies in financial process management [6, 11,
71-74]

« User accessibility issues [18, 39, 75]
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« Infrastructure problems [6, 9, 13, 33, 71, 76, 77]
« Lack of control and supervision over physicians’
schedules [16, 71, 78]

Some of the management problems of the system at
the clinic level, which was mentioned by the majority of
participants in their experiences and corroborated by
aligned studies, includes:

« Lack of alignment and coordination with the formu-
lated operational plans at the clinic [71]

+ Absence of a supervisory program within the clinic
regarding identity verification [6, 34, 36, 37, 40]

+ Inadequate management of the appointment process
[6, 45]

+ Incomplete recording of physician information [40,
71,79]

Based on the issues identified at the university and
clinic levels in the 24-Paziresh electronic scheduling sys-
tem, here are some recommendations:

+ Improve Communication and Training: Establish
clear communication channels between the uni-
versity administration, healthcare providers, and
patients to ensure all stakeholders are informed
about the system’s features and functionality.

+ Implement Electronic Referral System

«+ Strengthen Appointment Determination Processes

+ Improve Financial Process Management

« Enhance User Accessibility and Infrastructure

By addressing these university-level challenges, the
appointment scheduling system can be better inte-
grated into the academic healthcare ecosystem, provid-
ing a more reliable and user-friendly experience for all
stakeholders.

Functional requirements describe the system’s behavior
under specific conditions [59]. According to the opinions
and experiences of the participants, issues such as alerts,
access, messaging capabilities, telephone appointment
scheduling, the appointment scheduling process, fines
and rewards, surveys and evaluations, updates, the recall
system and authentication were among the problems that
stakeholders faced when using the appointment system.

The results of the studies [79, 80] referred to the weak-
ness in the ability to recall the appointment time in the
evaluation of online appointment scheduling systems.
Studies [39, 79] emphasize that improving user access,
including for both physicians and patients, to certain fea-
tures of the 24-h reception appointment scheduling sys-
tem can lead to increased user satisfaction with the use of

Page 14 of 17

this system. The results of the studies showed [6, 40, 71,
74] that providing appointment confirmation messages
and reminders regarding the appointment time can lead
to increased user satisfaction. The studies are consist-
ent [6, 71, 77] with the current study in highlighting the
problems with telephone appointment scheduling, such
as the lengthy process, the inability to return to previous
steps and menus, the lack of guidance for determining
the telephone appointment and the absence of manda-
tory national ID number entry.

Based on the problems identified with the 24-Paziresh
system and the review of similar literature, the follow-
ing recommendations are proposed to resolve functional
requirement problems which could enhance the effec-
tiveness and efficiency of the system and increase stake-
holder satisfaction:

+ Designing and implementing a robust alert and
reminder system

+ Enhancing appointment confirmation and reminders

+ Improving user access and navigation

+ Optimizing the telephone appointment scheduling
process

o Implementing user
response mechanisms

+ Enabling Appointment Cancellation and Reschedul-
ing

+ Improving Search Functionality and System Updates

+ Addressing No-Show Issues and Incentivizing
Responsible Users

feedback monitoring and

Non-functional requirements describe the qualita-
tive aspects of the system that focus on user expecta-
tions [59]. If the stated non-functional requirements are
ambiguous, the team is likely to encounter significant
challenges. Aspects such as usability, system integration
and performance were identified as non-functional prob-
lems with the appointment scheduling system.

In contrast to the present study, which had identi-
fied issues related to user-friendliness as a problem with
the system, the findings of other studies [9, 11, 12, 22]
showed that most participants considered the online
appointment scheduling system to be user-friendly. Addi-
tionally, Mahfouz et al. acknowledged that most visitors
were satisfied with the speed of the electronic scheduling
system and could easily access the application and its ser-
vices [12]. Consistent with the current study, the results
of others [6, 9, 11] also referred to the problem of lack of
integration.

Based on the non-functional issues with the 24-Paziresh
system, here are some practical recommendations:
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« Enhancing usability and user experience: 1) Design
the scheduling system with a strong focus on user-
centered principles to improve intuitiveness and
ease of use. 2) Leverage vibrant colors, larger and
clearer buttons and appropriate font choices to cre-
ate an engaging visual interface.

+ Improving system integration and interoperability:
1) Integrate the appointment scheduling system
seamlessly with the clinical information system
(CIS). 2) Align the system clock with real-time to
avoid confusion and improve coordination.

+ Enhancing system performance and responsive-
ness: Optimize the system architecture and infra-
structure to maintain high performance, even dur-
ing peak usage periods.

Strengths and limitations

One of the strengths of the current study is that we
extracted the problems of the online appointment sys-
tem based on the experiences of all stakeholders. Addi-
tionally, in qualitative studies, stakeholder satisfaction
and attitudes toward the system are accurately demon-
strated. The present study was limited to a single out-
patient clinic. It is recommended that future research
be conducted on a broader scale, encompassing univer-
sity-level facilities as well as private practices such as
physicians’ offices. Some stakeholders were hesitant to
share their experiences with the research team. Addi-
tionally, the current research findings are qualitative in
nature, and their generalizability to the wider society
is weaker compared to quantitative research results.
Consequently, it is advisable to undertake quantitative
research and evaluate the usability of the 24-Paziresh
electronic appointment system.

Key implications for future research include:

+ Comparative studies: Compare electronic appoint-
ment systems across healthcare settings to identify
best practices.

« Longitudinal studies: Assess the long-term impact
of electronic systems on stakeholder experiences
and challenges.

+ System management: Explore how management
factors influence the effectiveness of appointment
systems at various organizational levels.

« Evaluation frameworks: Develop frameworks to
evaluate the performance of electronic appoint-
ment systems and identify improvement areas.
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Conclusion

This qualitative study revealed multifaceted challenges
undermining the appointment system’s effectiveness
and patient satisfaction. Key issues stemmed from
managerial weaknesses in physician recruitment, edu-
cation, financial processing, and access controls. Tech-
nical limitations including flawed notifications, difficult
appointment scheduling, and integration gaps between
booking platforms also emerged. Collectively, these
systemic barriers prevent the appointment system
from aligning with patient needs and optimizing clinic
workflows.

To actualize the potential benefits of the appoint-
ment system platform, changes are required at national,
regional, organizational and system levels. Strate-
gic physician hiring, standardized operating proto-
cols, coordinated IT systems, and enhanced platform
responsiveness can help transform appointment sched-
uling. Patient-centered redesign focusing on usability
and flexibility would enable appointments to seamlessly
fit clinical demand. With coordinated efforts to address
identified managerial, technical, and usability limita-
tions, the appointment system can effectively facilitate
healthcare access through patient-driven appointment
scheduling.
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