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Abstract
Background: With the rising global adoption of telemedicine, there is a crucial need to address inefficiencies and challenges
in current service systems. This case study focused on enhancing the telemedicine service system of a traditional Chinese
medicine clinic.
Objective: The primary objective was to identify and address pain points and inefficiencies in the existing telemedicine
system with the aim of streamlining service operations for the benefit of both patients and service providers.
Methods: Through comprehensive service design analysis, including the creation of a customer journey map and a service
blueprint, key areas for improvement were identified, and the service process was redesigned accordingly. A user-friendly web
application was developed and evaluated using usability testing and satisfaction assessments. Participants took part voluntarily.
Task testing was conducted using real-world scenarios, with index of item-objective congruence values ranging from 0.84 to
1.00. Participants were assigned role-specific tasks as either patients or service providers in a step-by-step format, followed by
role-specific paper-based questionnaires.
Results: The redesigned system successfully streamlined operations by automating processes and reducing task complexity,
resulting in improved time efficiency for both user groups. Participants included 6 patients (aged 23‐54 years) and 7 service
providers from various departments. Usability testing revealed a task success rate of 100% for all tasks among patients,
coordinators, physicians, and finance personnel as well as 83.33% among pharmacists. Satisfaction outcomes were positive:
patients reported a net promoter score of 67, whereas service providers reported a mean System Usability Scale score of 71.4
(SD 20.76).
Conclusions: This study highlights the transformative potential of telemedicine in health care delivery. For patients, consol-
idating services into a single digital platform improved accessibility and ease of use. For service providers, the system
reduced repetitive tasks and facilitated more efficient task completion. These findings demonstrate the effectiveness of service
design methodologies in enhancing telemedicine systems, ultimately contributing to improved health care quality and patient
outcomes.
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Introduction
Telemedicine, also known as telehealth or eHealth, was
introduced in the 1970s as a means of delivering health care
services over long distances using telecommunication and IT
tools [1,2]. These tools include voice and video calls, SMS
text messaging, remote monitoring, and virtual consultations
[3]. The US Centers for Disease Control and Prevention has
defined telemedicine as “healing at a distance” [4]. Today,
telemedicine is used for a wide range of services, includ-
ing diagnosis of common illnesses, follow-up consultations,
psychotherapy, and chronic disease management [5].

The benefits of telemedicine are widely recognized. These
include cost savings [6], improved access for patients with
mobility limitations [7], and enhanced continuity of care
while minimizing exposure during the COVID-19 pandemic
[8,9]. The global health crisis in 2020 accelerated the
adoption of telemedicine as health care systems sought to
reduce viral transmission and maintain service continuity [4,
10]. In the United States, telehealth visits increased by 50% in
the first quarter of 2020 compared to the same period in 2019
and surged by 154% by week 13 of 2020 [11]. Despite this
rapid uptake, much of the telemedicine infrastructure at the
time was still in its early stages of implementation, hindered
by limited understanding of the virus and system unprepared-
ness [12].

While the urgency of the pandemic necessitated swift
development and deployment of telemedicine platforms,
numerous challenges persist. These include concerns about
patient-provider relationships, digital literacy, technical
reliability, privacy and data confidentiality, reimbursement
policies, physical examination limitations, and acceptability
among special populations [3,13,14].

This study focused on the development and improve-
ment of a telemedicine system within a traditional Chinese
medicine (TCM) clinic in Bangkok, Thailand. The clinic
serves approximately 5000 patients monthly and presents
unique service characteristics distinct from conventional
modern medicine. TCM diagnostics rely on observation of the
patient’s physical appearance, vocal quality, pulse palpation,
and tongue examination, whereas treatments often involve
custom herbal preparations. These distinctive diagnostic
and therapeutic practices introduce additional complexity in
adapting telemedicine systems for TCM settings.

The clinic initially launched telemedicine services via
telephone in April 2020, expanding to video consultations
in March 2022. According to internal records, the num-
ber of telemedicine visits more than doubled from 1955
in 2020 to 3972 in 2021, with the age group from 41
to 50 years representing the largest proportion of users.
Despite the growth, both patients and service providers
reported difficulties. Patients experienced confusion regarding
appointment scheduling and status updates, whereas staff
encountered challenges related to fragmented communication
channels, repetitive manual tasks, and workflow inefficien-
cies.

Given the known advantages of telemedicine [7] and the
increasing demand for remote TCM services, this study aimed
to systematically identify pain points in the existing telemedi-
cine service system and redesign it to improve efficiency and
user experience for both patients and service providers.

Methods
Investigation of Current Service
Operation

Overview
The telemedicine service was investigated from both
patient and service provider perspectives. Two hypotheti-
cal workflows were developed to visualize the end-to-end
service interaction: a customer journey map representing the
patient experience [15,16] and a service blueprint illustrating
the provider-side operations [16,17]. These workflows were
constructed using data collected from direct observations of
the service operations, content review of the clinic’s website,
and semistructured interviews with service providers.

The purpose of these visual tools was to map the
sequence of interactions between patients and the service
system, as well as among service providers, to identify pain
points and service gaps [18]. The preliminary workflows
were subsequently validated through in-depth interviews: 4
current telemedicine patients validated the customer journey
map, and representatives from each relevant department
(eg, registration, consultation, and pharmacy) reviewed and
confirmed the accuracy of the service blueprint.

Barriers From the Patient Perspective
Figure 1 presents the validated customer journey map from
the patients’ point of view. The analysis revealed 3 key
barriers that contributed to user dissatisfaction, indicated by
negative emotional states on the emotion-tracking row of the
map.

First, patients experienced difficulty in scheduling
appointments. As shown in the “Customer thoughts” row
in Figure 1, many users had to engage in multiple rounds
of communication with the clinic to secure a suitable time
slot, some reporting up to 5 separate calls. This resulted in
excessive human effort and a high interaction cost. Patients
expressed a clear expectation for a simplified and more
efficient appointment scheduling process.

Second, the current system required patients to interact
with multiple communication channels. Specifically, they had
to register with 4 separate Line messaging accounts (Cus-
tomerCare TCM, TCM TELEMED, the physician’s personal
account, and Pharmacy TCM) to complete a single telemedi-
cine session. This fragmentation added significant complex-
ity and increased the interaction burden on patients. Many
expressed the desire to minimize the number of communica-
tion accounts required for service access.
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Figure 1. Customer journey map of the current telemedicine service (patient perspective). HN: health number; TCM: traditional Chinese medicine.

Third, there was a lack of transparency regarding service
response times. Patients were not informed of estimated
wait times for replies from service providers. Data logs
revealed a wide variation in response time, ranging from
5 minutes to as long as 3 hours, with an average of 30
minutes. This uncertainty undermined patient confidence and
satisfaction. Participants emphasized the need for real-time
service tracking and automated notifications to improve the
overall user experience.

Collectively, these issues of excessive communication
effort, fragmented service channels, and uncertain wait
times indicate critical inefficiencies in the current telemedi-
cine system. From the patient perspective, three areas for
improvement were identified: (1) simplification of the service
process, (2) consolidation of communication channels, and
(3) visibility and predictability of service status and wait
times. Addressing these pain points through streamlined
service design is expected to enhance patient satisfaction,
reduce interaction costs, and improve the overall usability and
efficiency of the telemedicine service.

Barriers From the Service Provider Perspective
Figure 2 presents the current service blueprint for the
TCM telemedicine operation, highlighting 3 primary barriers
reported by service providers.

First, providers faced challenges due to uncertain waiting
times. They were required to monitor patient responses

closely and ensure timely replies to maintain patient
satisfaction (problem A in Figure 2). Patient response times
varied widely, ranging from as little as 10 minutes to as
long as 1 month, with an average of 2 days. This unpredicta-
bility increased provider workload and disrupted workflow.
Digitizing the system to automate follow-up communication
would mitigate this issue.

Second, service providers were burdened by numerous
repetitive administrative tasks (problem B in Figure 2). These
included sending registration forms, checking for complete-
ness, updating status tags, issuing notifications, and shar-
ing Line contact details. Collectively, these tasks consumed
approximately 12 minutes per patient, representing wasted
time and avoidable effort. Automating these processes could
substantially reduce inefficiency.

Third, appointment scheduling was unnecessarily
complicated (problem C in Figure 2). Providers often engaged
in repeated communication with patients (up to 5 exchanges
to finalize a booking due to mismatched availability). This
process increased provider effort and interaction costs,
diverting attention from more value-adding clinical activities.

Overall, these barriers illustrate inefficiencies that
compromise the effectiveness and stability of the teleme-
dicine service. From the provider perspective, three key
areas required improvement: (1) reducing waiting times, (2)
eliminating repetitive administrative tasks, and (3) simplify-
ing the appointment scheduling process.
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Figure 2. Service blueprint of the current traditional Chinese medicine telemedicine service (provider perspectives).

When considered alongside patient-reported barriers, a
common set of challenges emerged for both groups: (1)
excessive human effort, (2) high interaction costs, and (3)
long or uncertain waiting times. As shown in Figure 3,

addressing these problem areas is essential to improving
operational efficiency and ensuring a better overall telemedi-
cine experience for both patients and service providers.

Figure 3. Common problems and improvement strategies for patients and providers.
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System Design

Redesigning Service Operations
Following the identification of barriers in the current service
system, solutions were designed to eliminate inefficien-
cies and enhance user experience. A digital transformation
strategy was adopted integrating information, computing,
communication, and connectivity technologies [19,20]. This
approach aimed to strengthen the telemedicine service’s
capabilities and address issues such as repetitive tasks and the
difficulty of sharing real-time information between patients
and providers. For example, dissatisfaction arising from
uncertain waiting times could be mitigated by providing
estimated wait times and visualizing them for users [21].

The success of such digital interventions also depended
on staff skills and competencies. Therefore, comprehensive
training for all system users was considered essential to
ensure effective adoption of the redesigned processes.

To guide implementation, a “to be” customer journey map
was developed (Figure 4) illustrating three major strategies:
(1) channel consolidation (consolidating multiple service
channels into a single integrated platform that supported
all service activities, thereby lowering patient interaction
costs), (2) system digitization (streamlining complex activities
such as appointment scheduling by digitizing workflows and

visualizing the required data for each stakeholder), and (3)
service status visualization (providing patients with real-time
updates on backstage operations to reduce uncertainty and
dissatisfaction caused by undefined waiting times [22]).

In summary, the redesigned service model focused on
consolidating communication channels, digitizing processes,
and visualizing service status—strategies aimed at streamlin-
ing operations, improving efficiency, and delivering a more
seamless telemedicine experience.

Moreover, a “to be” service blueprint was developed to
enhance the service provider experience (Figure 5, or see the
enlarged image in Multimedia Appendix 1). This blueprint
emphasized 2 key strategies. First, the system was digital-
ized to automate patient-facing processes, thereby reducing
provider workload associated with repetitive administra-
tive tasks and ongoing patient follow-up. Automation also
eliminated complex tasks such as appointment scheduling.
Second, the blueprint introduced service status visualization
for providers accompanied by automated notification alerts
when action was required. This functionality helped reduce
uncertainty during patient response delays and minimized
the need for providers to manually review patient messages.
In summary, streamlining provider operations was achieved
through 2 strategies: system digitalization and visualization of
service status.

Figure 4. “To be” customer journey map of the redesigned telemedicine service (patient perspective). TCM: traditional Chinese medicine.

JMIR HUMAN FACTORS Jiamsanguanwong et al

https://humanfactors.jmir.org/2025/1/e76752 JMIR Hum Factors2025 | vol. 12 | e76752 | p. 5
(page number not for citation purposes)

https://humanfactors.jmir.org/2025/1/e76752


Figure 5. “To be” service blueprint of the redesigned telemedicine service (provider perspective). API: application programming interface; OA:
official account.

System Interface
The system interface is a critical component of serv-
ice improvement, functioning as the primary channel of
interaction between patients and health care providers. To
guide interface design, a use case diagram of the redesigned
telemedicine web application was developed to define user
roles and their corresponding system functions. For example,
users with system authentication privileges could manage
log-in and log-out processes, change account passwords,
create new patient accounts, and edit other user accounts.

Interfaces for each role were prototyped using Figma, a
digital design platform that enables realistic mock-ups and
supports iterative development [23]. Interactive buttons and
workflows were tested during the prototyping stage, and

feedback from trial users was collected to refine the design
through iterative improvement cycles.

The final interface was divided into 2 dedicated websites:
one for patients and one for service providers. The patient
website was optimized for mobile devices and designed to
support all essential patient tasks, including log-in, registra-
tion, profile management, and appointment booking (Figure
6, or see the enlarged image in Multimedia Appendix 2).
In contrast, the provider website was optimized for desktop
use to reflect providers’ routine work patterns. This platform
supported role-specific functions for physicians, coordina-
tors, pharmacists, and finance staff, facilitating streamlined
management of patient services and system operations.

Figure 6. The patient web application interface optimized for mobile devices.
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System Implementation
Following the design phase, the next step was the imple-
mentation of the new telemedicine web application system.
This stage involved translating the design concepts into a
functional system accessible to both patients and service
providers. An overview of the telemedicine service system
is shown in Figure 7.

To support implementation, an entity-relationship diagram
was developed to represent the database structure and the
relationships between its entities [24]. The entity-relationship
diagram served as a blueprint for database design, ensuring
that data were logically organized and efficiently structured to
support the system’s core functionalities.

In developing the TCM clinic’s telemedicine service
system, the web applications described in the System
Interface section were implemented using Node.js (version
10; OpenJS Foundation), a widely adopted runtime envi-
ronment for web development. The system interfaces were
designed to be dynamic and responsive, ensuring low latency
and a positive user experience.

The implementation integrated several JavaScript libraries
and packages. The front end was built using React (version
17), compatible with Node.js version 10, alongside additional
libraries such as SweetAlert and Fortawesome to enhance
interactivity and usability. For the back end, Express.js
(OpenJS Foundation) served as the primary framework for
building application programming interfaces that adhered
to the Representational State Transfer architectural style,
enabling communication between users and the clinic’s
Microsoft SQL Server 2000 database. Supporting packages
included mssql for database connectivity, cors to enable
cross-origin requests, express-fileupload for image uploading,
bcrypt for secure password encryption, and line/bot-sdk for
integrating notification services through the Line app.

System interactions followed a client-server architecture:
users engaged with the front-end interface, which transmit-
ted data requests to the back-end system. The back end
processed the data, executed the required operations, and
returned results to the front end for user display.

Figure 7. Overview of the redesigned telemedicine service system. TCM: traditional Chinese medicine.

Although the real-time communication module was devel-
oped independently from the back end, seamless integration
allowed for direct connection between the web applica-
tion and physicians’ Line accounts. Furthermore, the new
telemedicine service system was linked with the clinic’s
existing automated alert system, prescription tracking system
[25], and medicine delivery service [26], ensuring compatibil-
ity with established workflows and continuity of care.
System Validation
A system validation process was conducted to ensure that
the redesigned telemedicine platform met the requirements
of both patients and service providers and to evaluate user
satisfaction with its performance and functionality.

Participants
Two participant groups were recruited: patients and service
providers. Recruitment flyers were posted on noticeboards
throughout the hospital where the TCM clinic is located. The
flyers included details of the study objectives, experimental
procedures, and eligibility criteria for both groups. Interes-
ted individuals self-screened for eligibility and contacted the
research team via telephone to register.

A purposive sampling strategy was used to allow for
in-depth understanding of user experiences [27]. Initial
eligibility interviews were conducted by 2 web application
developers from the author team. Participants were inten-
tionally selected based on criteria relevant to the research
objectives. To avoid bias, the remaining author team members
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who conducted the data analysis were blinded to the
recruitment process.

Tasks
Overview
Task testing was conducted using simulated real-world
scenarios designed to cover all key functions that patients and
service providers would perform within the system. Separate
test scenarios were developed for each role to ensure that all
system features were evaluated comprehensively.

Content validity of the test scenarios was assessed by 3
domain experts, with each task receiving an index of item-
objective congruence score between 0.84 and 1.00, indicating
strong validity and suitability for use [28].

Tasks for the Patient Role
The patient scenarios were designed to address challenges
commonly faced by individuals visiting the TCM clinic in
person, particularly those who lived at a distance and found
travel burdensome. Six scenarios were developed to validate
the telemedicine functions from the patient perspective:

1. Registration: creating a telemedicine account and
completing a 2-step registration process, including
agreement to the telemedicine service terms and opting
in for service notifications

2. Appointment booking: requesting a telemedicine
consultation by selecting a specific date and time and
choosing a physician from the provider list

3. Telemedicine consultation: completing the end-to-end
telemedicine process, including uploading treatment-
related documents (eg, tongue photos), joining the
scheduled consultation, selecting a medicine delivery
method, making payment, and choosing a delivery time

4. Address entry: adding a medicine delivery address with
complete details (street address, district, province, and
postcode)

5. Service history: viewing consultation history, including
appointment details, physician information, diagnosis,
payment records, and medicine delivery status

6. Password reset: resetting the telemedicine account
password if forgotten

Collectively, these scenarios ensured validation of all core
patient-facing functions in the telemedicine system.

Tasks for the Coordinator Role
The coordinator role scenarios reflected coordinators’
primary responsibilities, including reviewing service requests,
managing appointments, and monitoring daily schedules.
Four scenarios were developed to evaluate system functional-
ity from the coordinators’ perspective:

1. Appointment creation: reviewing patient appointment
requests, confirming the appointment with the patient
via phone, and creating the appointment record in the
system

2. Daily schedule review: viewing all patient service
appointments scheduled for the day, including health

number, name, phone number, date, time, and attending
physician

3. Service status review: entering a patient’s health
number in the search bar to access the profile page and
view the current service status

4. Provider information management: editing a physi-
cian’s information in the system, such as Line ID and
Line URL

Tasks for the Physician Role
The physician role scenarios represented physicians’ key
responsibilities in reviewing patient appointments and
treatment-related materials. Two scenarios were simulated:

1. Document reupload request: reviewing patient
appointment details and treatment-related documents
submitted via the system and then requesting patients
to reupload documents when necessary

2. Service history review: accessing a patient’s historical
records by entering the health number in the search bar
to view profile information and past service data.

Tasks for the Pharmacist Role
Three scenarios were developed to evaluate the pharmacist
role, which primarily involved managing patient medication
and related communications:

1. Expense notification: viewing the patient’s health
number, name, and delivery method and then entering
service, medication, and shipping costs to inform the
patient

2. Delivery detail review: accessing patient records to
confirm delivery method and scheduled delivery time,
including health number, name, phone number, and
delivery type and time

3. Service status review: entering the patient’s health
number in the search bar to access the profile page and
review the current service status

Tasks for the Finance Personnel Role
Two scenarios were created to reflect the finance personnel’s
responsibilities regarding payment verification and follow-up:

1. Payment reupload request: reviewing the “waiting
for payment confirmation” list, assessing uploaded
payment bills, and notifying patients when resubmis-
sion was required

2. Review of patients with unpaid consultations: viewing
details of patients with unpaid consultations, including
health number, name, phone number, and service date
and time

Measurement
Three quantitative usability metrics were used to evaluate
task performance: success rate, number of interactions, and
time on task. The success rate measured the effectiveness of
the system and represented the ultimate outcome of usabil-
ity testing. The number of interactions was used to evaluate
efficiency by capturing the steps required for task completion.
Time on task measured the time needed to complete each task
and served as a primary indicator of efficiency [29]. Together,
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these metrics provided a comprehensive assessment of task
effectiveness and overall system usability.

User satisfaction was assessed through 2 role-spe-
cific paper-based questionnaires. The patient questionnaire
consisted of 4 sections: understanding of service procedures,
ease of service completion, overall satisfaction, and net
promoter score (NPS). The NPS, first introduced in 2003,
measures customer loyalty by asking participants how likely
they are to recommend a service to others, with scores
ranging from –100 to +100 [30]. All patient questionnaire
items were rated on a scale from 0 to 10, with higher scores
indicating greater satisfaction.

The service provider questionnaire consisted of 10 items
adapted from the System Usability Scale (SUS) [31]. The
SUS includes statements about system usability rated on a
5-point Likert scale from “strongly disagree” (1) to “strongly
agree” (5). Scores were converted to a percentile scale
ranging from 0 to 100, with higher scores indicating better
usability [31].

Procedure
Testing was conducted using the provided mobile phone
(participants could select either iOS or Android). Participants
were given a scenario and a step-by-step list of tasks to
complete, whereas their interactions with the interface were
recorded. The focus of this study was to evaluate the usability
of the telemedicine application, not the participants’ skills or
knowledge.

Upon completing all scenarios and tasks, participants filled
out a role-specific satisfaction questionnaire reflecting their
experience with the telemedicine system. Finally, participants
were thanked for their involvement and dismissed.
Ethical Considerations
Ethics approval for this study was obtained from the Burapha
University Ethics Committee for Human Research (appro-
val HS 100/2567). All participants were comprehensively
briefed in person regarding the procedural details and the data
protection protocols implemented to ensure anonymity and
subsequently provided informed consent before testing. The

consent form stated that no personally identifiable informa-
tion would be collected, testing would take approximately
30 minutes, and participants retained the right to withdraw
at any time. It was explicitly communicated to participants
that they retained the right to withdraw from the experiments
at any moment without adverse consequences. Furthermore,
participation was voluntary, with no compensation offered.

Results
System Design
One of the major advantages of the redesigned teleme-
dicine system was its enhanced operational efficiency,
achieved by applying insights from the customer journey
map and service blueprint during the redesign process. By
automating processes and reducing the number of required
steps, the new system streamlined service operations and
optimized task completion time for both patients and
service providers.

From the patient perspective, the number of steps required
to register for telemedicine services decreased from 3 to
1 (a 67% reduction). Similarly, the number of interactions
required to book an appointment, make a payment, and enter
delivery details decreased from 9 to 5 (a 44% reduction).

From the service provider perspective, efficiency gains
were even more substantial. The number of steps required to
register a patient, order testing online, and provide service
details was reduced from 14 to 2 steps (an 86% reduction),
saving approximately 10 minutes per patient. In addition, the
number of steps required to schedule an appointment and
prepare a patient for diagnosis decreased from 5 to 4 (a 20%
reduction). The system also eliminated redundant tasks, such
as adding patient tag statuses and sharing Line contact details
of physicians, pharmacists, and finance personnel.

Collectively, these reductions enabled service providers
to process requests more quickly and allocate more time to
higher-value clinical tasks. Table 1 presents a comparison of
interaction steps before and after system redesign from both
the patient and provider perspectives.

Table 1. Improvement in interaction steps between users and the telemedicine system after redesign.
Tasks Improvement in interaction steps Reduction (%)

Before redesign After redesign
Patient perspective
  Registering for telemedicine service 3 1 67
  Communicating with the service provider during the pre- and

postservice stages
9 5 44

Service provider perspective
  Registering, internet testing, and informing the patient of

service details
14 2 86

  Scheduling an appointment and preparing a patient for
diagnosis

5 4 20

  Adding the tag status of a patient in the system and sending the
Line contacts of all stakeholders

5 0 100
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System Validation
A comprehensive validation process was conducted to
evaluate the usability of the redesigned telemedicine service
system. Usability was defined as “the extent to which a
product or service can be used by specified users to achieve
specified goals with effectiveness, efficiency, and satisfaction
in a specified context of use” [32].

Three categories of quantitative usability metrics were
assessed: effectiveness (success rate), efficiency (time on
task), and satisfaction (overall satisfaction rating, NPS, and
SUS score). As suggested by Eysenbach [33], validation
encompassed both task performance and subjective evalua-
tion. Figure 8 summarizes the number of participants in
each role, along with details of their engagement, including
assigned scenarios, completion of paper-based questionnaires,
and the measurement metrics.

A total of 13 participants were involved in this study. The
patient group comprised 6 individuals (n=5, 83% female and

n=1, 17% male), with an age range from 23 to 54 years (mean
36.5, SD 9.95 years). The service provider group consisted
of 7 individuals representing various departments involved in
the telemedicine service system: 1 (14%) female coordinator,
2 (29%) physicians (n=1, 50% male and n=1, 50% female),
2 (29%) female pharmacists, and 2 (29%) female finance
personnel.

During the usability testing phase, all participants
completed role-specific tasks using the redesigned telemedi-
cine web application. The tasks were designed to cover all
functional aspects of the system. Six participants evalu-
ated the patient-facing web application, whereas 7 partici-
pants evaluated the provider-facing management platform.
Descriptive statistics from the usability testing are shown
in Table 2 (patient usability) and Table 3 (service provider
usability).

Figure 8. Number of participants in each role and details on their engagement. NPS: net promoter score; SUS: System Usability Scale.

Table 2. Patient statistical usability testing results (N=6).
Scenarios Number of

interactions Time on task (s) Task completion Success rate (%)
Mean (SD) Range Mean (SD) Range Participants

#1 #2 #3 #4 #5 #6
Registration 33.70 (0.52) 33‐34 203.00

(61.96)
135‐285 Pass Pass Pass Pass Pass Pass 100

Appointment booking 4.00 (0.00) 4‐4 30.20 (3.76) 27‐37 Pass Pass Pass Pass Pass Pass 100
Telemedicine
consultation

21.20 (1.94) 20‐25 204.80
(69.44)

107‐294 Pass Pass Pass Pass Pass Pass 100

Address entry 5.80 (1.33) 5‐8 14.80 (6.82) 9‐26 Pass Pass Pass Pass Pass Pass 100
Service history 3.00 (0.00) 3‐3 17.00 (10.18) 7‐30 Pass Pass Pass Pass Pass Pass 100
Password reset 6.70 (0.82) 6‐8 115.20

(36.89)
72‐155 Pass Pass Pass Pass Pass Pass 100

JMIR HUMAN FACTORS Jiamsanguanwong et al

https://humanfactors.jmir.org/2025/1/e76752 JMIR Hum Factors2025 | vol. 12 | e76752 | p. 10
(page number not for citation purposes)

https://humanfactors.jmir.org/2025/1/e76752


For the patient-facing telemedicine web application, all
patient participants successfully completed the full comple-
ment of six tasks. Variability was observed in the num-
ber of interactions and task completion times, which may
reflect individual differences in participants’ technological
proficiency.

For the provider-facing telemedicine management
platform, task success rates were similarly high, with 100%
completion for most roles. The exception was the pharmacist
role, which achieved a task success rate of 83.33%. The
number of interactions and task completion times was not
recorded for providers as the redesigned system allowed most
tasks to be completed within a very short time. Variability

in the pharmacist results may be attributed to individual
differences in interface familiarity or task complexity (Table
3). Overall, the findings demonstrate that the provider
platform was highly usable for most staff roles.

User satisfaction data are shown in Table 4. Among
patients, the NPS was 67 based on feedback from 6 par-
ticipants: 4 (67%) promoters, 2 (33%) passives, and no
detractors. The mean satisfaction score was 9.2/10, indicating
excellent user experience. For service providers, usability was
evaluated using the SUS. The mean SUS score was 71.4 (SD
20.76) based on feedback from 7 participants, placing the
system in the above-average usability range [34].

Table 3. Service provider statistical usability testing results (N=7).
Roles and tasks Participants for each role Success rate (%)

1 2
Coordinators (n=1) 100

Task 1 Pass —a —
Task 2 Pass — —
Task 3 Pass — —
Task 4 Pass — —

Physicians (n=2) 100
Task 1 Pass Pass —
Task 2 Pass Pass —

Pharmacists (n=2) 83.33
Task 1 Fail Pass —
Task 2 Pass Pass —
Task 3 Pass Pass —

Financial personnel (n=2) 100
Task 1 Pass Pass —
Task 2 Pass Pass —

aNot applicable.

Table 4. Satisfaction scores of patients and System Usability Scale (SUS) results for service providers.
Item Score, mean (SD) Score, median (IQR) Score range
Patients (n=6)

Knew the procedure well 8.7 (1.51) 8 (7.25‐10) 7‐10
Completing the service felt easy 8.8 (0.98) 8 (8‐9.75) 8‐10
Overall satisfaction with the service 9.2 (0.75) 9 (9‐9.75) 8‐10

Service providers (n=7)
SUS 71.4 (20.76) 65 (55‐86.25) 52.5‐100

Discussion
Principal Findings
This study developed and validated a new telemedicine
service system for a TCM clinic centered on separate

patient- and provider-facing web applications. The rede-
sign was guided by service design tools, customer journey
mapping, and service blueprinting that revealed inefficiencies
in the legacy system, including fragmented communication
channels, redundant steps, and undefined waiting times.
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By reconfiguring these workflows into a logically
harmonized digital design, the new system integrated
patient-facing processes with provider operations in a
coherent manner. Automation eliminated repetitive adminis-
trative tasks, communication was consolidated, and service
notifications connected actions across roles. These features
not only simplified the patient journey but also aligned
provider tasks with patient needs in real time, reflecting
a deliberate harmonization of activities across the digital
service process.

Usability testing with 13 participants (n=6, 46% patients
and n=7, 54% providers) demonstrated the effectiveness of
this design. Patients achieved a 100% task success rate,
with completion times within acceptable ranges, support-
ing learnability and intuitive system use [35,36]. Providers
achieved similarly high success rates, with the exception
of pharmacists (83.33%), whose tasks were inherently more
complex. The observed errors were categorized as slips [37,
38], suggesting that the design was fundamentally sound but
required refinement in more information-intensive workflows,
such as those for pharmacy.

The logically harmonized design also translated into high
user satisfaction. Patients reported an average satisfaction
score of 9.2/10 and an NPS of 67, both indicating excel-
lent performance and strong acceptability [30,39,40]. This
suggests that patients not only found the system easy to
use but were also motivated to recommend it, an important
marker of adoption in digital health.

Among providers, the average SUS score was 71.4 (SD
20.76), above the average usability benchmark [34]. The
variability in provider scores reflected differing levels of
familiarity and adaptation to the new workflows. Importantly,
this underscores a central challenge of digital transforma-
tion: harmonizing not only technical systems but also user
practices and mindsets. With training and support tools
(eg, video tutorials, workflow guides, and quick-reference
materials) [35,36], providers can adapt to the harmonized
processes more readily, leading to even higher usability and
acceptance.

A distinctive contribution of this study is the introduction
of service notifications as an orchestration mechanism in the
harmonized design. Patients received automated alerts about
next steps (eg, physician availability, payment confirmation,
and delivery status), whereas providers were notified when
specific actions were required (eg, reviewing documents,
issuing receipts, and preparing medication). These notifi-
cations bridged the frontstage and backstage operations,
ensuring that both patients and providers had a shared,
transparent view of the service process. This alignment
reduced uncertainty, supported timely action, and reinforced
the logically harmonized structure of the digital service.

Patients highlighted improvements in convenience and
accessibility, particularly for those with travel barriers,
whereas providers reported efficiency gains from reduced
redundant tasks and better cross-role coordination. Together,
these results illustrate that harmonization of digital work-
flows not only improves efficiency but also strengthens the

interconnectedness of patient and provider experiences in
telemedicine.

This study contributes to the broader discourse on digital
transformation in health care by demonstrating that success
lies not only in digitizing existing processes but also in
logically harmonizing them across all stakeholders. The
integration of customer journey maps and service blueprints
provided a structured pathway to identify misalignments and
redesign them into a unified digital flow.

While service design tools remain underused in TCM
and telemedicine contexts [41,42], our findings show that
they can be instrumental in achieving harmonized digital
transformation. The resulting framework could serve as a
TCM telemedicine service design model or as guidelines
for telehealth service design more broadly. By bridging
service design thinking with digital health practice, this
study highlights how logically harmonized design enables
patient-centered care, reduces provider burden, and strength-
ens overall health care efficiency.

Limitations
This study faced several limitations. First, the case study
clinic’s IT infrastructure constrained the technical develop-
ment of the web application. For example, while Node.js
supported the system backbone, the integration of Web
Real-Time Communication was limited due to the complex-
ity of configuring Traversal Using Relays Around Net-
work Address Translators and Session Traversal Utilities
for Network Address Translators servers. These challenges
affected the implementation of smooth real-time communica-
tion features.

Second, the patient sample (n=6) included participants
aged 23 to 54 years, which does not fully represent the
broader adult population typically served by the clinic,
particularly older adults (with those aged 41-50 years being
the most common age group in clinic data). As older adults
are likely to benefit most from remote care solutions, future
telemedicine research should prioritize this demographic,
focusing on usability and accessibility tailored to older users.

Future Work
One of the distinctive challenges in TCM telehealth is the
reliance on visual tongue examination for diagnosis. The
current system addressed this by enabling patients to upload
tongue photographs for physicians to review, as well as
request resubmission if necessary. Future research could
extend this by integrating machine learning and artificial
intelligence to automate initial screening of tongue images.
Automated feedback on image quality could reduce was-
ted time, decrease physician workload, and further improve
diagnostic efficiency.

Beyond the TCM context, the system could be adapted
for other traditional medical practices, such as Ayurveda.
Although attempts to implement telemedicine in Ayurveda
have been reported, barriers remain due to limited physi-
cian awareness and acceptability [43]. Applying the service
design approach demonstrated in this study may support the
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integration of such services, particularly where workflows
require specialized or customized patient data.

Finally, the use of service design tools (customer journey
maps and service blueprints) in this study provides a
replicable methodology for integrating new digital technol-
ogies into health care services. These tools can guide the
redesign of service processes to optimize delivery, improve
user experiences, and enhance both patient satisfaction and
provider efficiency.
Conclusions
This study implemented strategies for both patients and
service providers to improve the telemedicine service system
and streamline its operations, with a focus on reducing human
effort, interaction costs, and waiting times.

For patients, 3 strategies were central: consolidating
service channels into a single platform, digitizing processes
through web applications, and visualizing service status.
These interventions lowered interaction costs by providing
an all-in-one, easily accessible platform. Visualization of
service status reduced dissatisfaction from undefined waiting

times and improved patient understanding of service steps.
Usability testing confirmed the positive effects of these
improvements, with patients reporting an NPS of 67 and
an average satisfaction score of 9.2, reflecting excellent
performance.

For service providers, 2 strategies were central: digitizing
tasks and visualizing service status. This reduces repetitive
administrative work, facilitating tracking of patient respon-
ses and supporting more efficient communication across
roles. While the system markedly reduced provider workload,
structured training at the start of implementation is recom-
mended to support adoption, build confidence, and promote
trust in the system.

Collectively, the results demonstrate that a logically
harmonized digital transformation informed by service design
methodologies can enhance telemedicine effectiveness and
efficiency. By aligning redesigned workflows with patient
and provider needs, the system improved usability and
satisfaction while contributing to higher-quality health care
delivery.
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