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Abstract

Objective: This study examines the potential benefit of an interactive counselling program via a mobile application (app),
which can instantly provide patients with the necessary information and correct response regarding their condition.

Methods: We designed a free ‘Ureteric Stent Interactive Program’ for patients receiving ureterorenoscopic lithotripsy and
provided the program to interested patients. Patient data were collected from medical records and depending on whether
patients used our program, they were divided into two groups: ‘program-user’ and ‘non-user’. The differences between the
groups were analysed using Fisher’s exact tests.

Results: Of the 70 patients, 50 elected to use the program. The program-user group was significantly younger (<60 years:
74% vs 15%, P<0.001) and had higher education levels (40% vs 5%, P= 0.004). All 50 patients in the program-user group
reported being satisfied (32%) or very satisfied (68%) with the program. Patients over 60 years were significantly more sat-
isfied with program (35.5% vs 6.3%, P= 0.04).

Conclusions: Younger patients with high education levels were more likely to use the app and improve their health knowl-
edge. Using the program resulted in high satisfaction, especially among older patients. This study demonstrates the benefits
of interactive application for educating patients regarding their health.
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Introduction
Patient education is key not only for knowledge transfer,
but also to empower patients in disease management and
decision making.1 Good patient education is especially
paramount for older adults, as it can improve treatment
adherence, thereby reducing morbidity and mortality.2,3

Face-to-face communication is currently the primary modal-
ity for patient education in hospitals. However, even when
physicians are sufficiently trained to teach patients in an
adaptive way, they might have time constraints in communi-
cating and providing necessary information and instructions.

A mobile application (hereafter referred to as ‘app’),
directed specifically at the actual disease, might have a posi-
tive effect on reminding patients’ about instructions and
using given information. Patients might also be unable to
correctly recall information provided by physicians when
complications are encountered, resulting in unnecessary
hospital visits or exacerbation of the abovementioned com-
plications. Therefore, the development of novel methods to
improve patient–physician communication and facilitate
patient education is essential.

A double-J ureteric stent (DJ) is a popular medical
device in urology. It is used to prevent or treat obstructions
of the ureters, especially after endoscopic ureteral surgeries
such as a ureterorenoscopic lithotripsy (URSL). However,

indwelling DJs can also lead to intolerable symptoms,

including haematuria, frequency or urgency of urination,

dysuria and flank pain.4,5 These symptoms may not

appear immediately after placement, and patients may

experience discomfort several days after discharge.

Forgotten ureteral stents and their encrustation are also
serious issues and may cause severe complications if left
unattended.6 Therefore, patient education on self-care
related to indwelling DJs and self-management of
DJ-related symptoms is crucial for preventing morbidity.
Although face-to-face education of DJ-related issues
before discharge and telephonic follow-up by medical
staff are routine urological practices in Taiwan, patients fre-
quently forget this information, and a real-time response to
their complaints or queries is warranted. With the increased
significance of remote medical service during the
COVID-19 pandemic, an app named ‘Urostentz’was devel-
oped to provide guidance and personalized remote health-
care for patients with ureteral stents after surgery.7,8

Given the lack of development funds and engineering tech-
niques, we intended to identify a route to developing remote
medical service for our country. We found that several com-
munication apps allow real-time person-to-person contact
through smartphones. Line is a popular mobile app in
Japan, Taiwan and Thailand; besides communication, it
provides additional services such as third-party payment
and advertisement for companies. It also offers modules
for designing online interactive programs that can automat-
ically reply and interact with users for customer services.9

As limited version is free of charge, it was a suitable tool
to design our program. We developed a ‘Ureteric Stent
Interactive Counselling Program’ using the Line app
(Figure 1). In the app, patients could easily access the
program by scanning a QR code on their smartphones
before their discharge. Through this interactive counselling
program, they could ask and receive answers to questions

Figure 1. Example of a ‘ureteric stent interactive counselling program’ line application.
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related to DJs – such as the symptoms related to indwelling
DJs, the self-care as well as management of DJ-related
symptoms – via text. We evaluated patients’ satisfaction
with the app, its influence on their subjective experience of
DJ-related symptoms and noticed the potential benefit of
this tool for patient education. A retrospective study collect-
ing data from patients’ medical chart was then conducted.

Methods

Study design and data collection

This study was approved by the Institutional Review Board
(IRB) of Taipei City Hospital (IRB number:
TCHIRB-11001011-E) on 2020/12/02. The IRB agreed
that written informed consent from the patients were not
required, owing to the retrospective nature of this study
and the lack of identifiable patient information. Patients
who received indwelling DJs after URSL between 1
August 2019 and 30 November 2019, were included in
our study. We excluded patients aged < 20 years, those
who did not return to our clinic, those who planned to
have ureteral stenting more than one month, and those
with incomplete records in the medical chart. Prior to
their discharge, patients received face-to-face education
from the urologists or other medical staff about the symp-
toms associated with DJs and their self-care at home.
After the education sessions, we asked patients whether
they understood all the information, to ensure they had no
questions. Information and access to the Ureteric Stent
Interactive Counselling Program were then provided by
the medical staff. Based on their personal preference,
patients had the choice of using the additional counselling
program in Line. Telephonic follow-up would be performed
once after discharge, and outpatient face-to-face follow-up
would be arranged for all patients one to two weeks after
discharge. The ureteric stents were removed via cystoscopy
after the outpatient visit. Just before removal, patients were
asked to rate their subjective experience of DJ-related
symptom severity. The program-users were also asked to
rate their satisfaction with the interactive counselling
program on a five-point scale ranging from 1, indicating
‘very unsatisfied’ to 5, ‘very satisfied’. These data were
retrospectively collected from our clinic medical records.

Statistical analysis

All data were collected from chart review. We divided
patients into two groups, based on the mode of patient edu-
cation for DJ-related information: the ‘non-user group’,
who received only face-to-face education by medical
staff, and the ‘program-user group’, who received both
face-to-face education and program interaction. We used
Fisher’s exact tests to examine the between-group differ-
ences in demographic characteristics, DJ-related symptom

severity, as well as factors associated with patient satisfac-
tion in the program-user group. We performed logistic ana-
lyses, including multivariate analysis with odds ratios (OR)
and 95% confidence intervals (CIs) to examine factors
related to gross haematuria. A P-value below 0.05 was indi-
cative of statistical significance.

Results
A total of 92 patients had URSL and DJ stenting during the
study period, among whom 22 patients were excluded.
A total of 70 patients were included in our sample, of
whom 50 received face-to-face education by medical staff
as well as program interaction with the program after dis-
charge. The remaining 20 patients received only routine
education by the medical staff during their hospitalization.
Patients’ demographic data are shown in Table 1. A signifi-
cant number of patients in the program-user group (52.8±
15.6 years) were younger than those in the non-user group
(66.0± 7.6 years, P<0.001), had higher education levels
(40% vs 5%, P= 0.004), and had more severe gross haema-
turia than did those in the non-user group (66% vs 15%,
P<0.001). No significant differences were observed in
terms of other symptoms. In the multivariate analysis, the

Table 1. Comparative demographic characteristics and
symptomatology of the two education groups (N= 70).

Non-user
group

Program-user
group

(N= 20) (N= 50) P-value

Age 52.8± 15.6 66.0± 7.6 <0.001

Male sex 11 (55%) 37 (74%) 0.16

Education level
above college

1 (5%) 20 (40%) 0.004

Severe ureteric stent-related symptoms

Flank pain 6 (30%) 18 (36%) 0.63

Gross haematuria 3 (15%) 33 (66%) <0.001

Frequency 10 (50%) 19 (38%) 0.36

Urgency 7 (35%) 7 (14%) 0.09

Difficulty in voiding 1 (5%) 2 (4%) 0.99

Unawareness of the
necessity of stent
removal

3 (15%) 2 (4%) 0.14
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severity of gross haematuria was significantly associated
with ages younger than 60 years (OR: 6.704, P= 0.003,
95% CI: 1.898–23.673) and the use of the interactive coun-
selling program (OR: 6.63, P= 0.02, 95% CI: 1.374–
31.989). All 50 patients in the program-user group reported
being satisfied (score 4, 32%) or very satisfied (score 5,
68%) with the tool. No users reported feeling neutral
(score 3), unsatisfied (score 2), or very unsatisfied (score
1) with the interactive counselling program. Significantly,
older patients reported being very satisfied with the inter-
active counselling program (57.2± 14.5 years, very satis-
fied vs 46.9± 15.5 years, satisfied; P= 0.02). No
statistical differences were observed in terms of education
level, severity of other DJ-associated symptoms, and recog-
nition of the necessity for DJ removal (Table 2).

Discussion
In this study, we found that younger patients with a higher
education level were more likely to select this novel com-
munication tool. This confirms the results of other
studies, which state that people with a higher education

level are more likely to retrieve information using smart-
phones10 and typically search for information on the
Internet, whereas older adults generally rely on simpler
and more traditional search strategies, such as the news-
paper or television programs.11,12 All the patients using
this counselling program after discharge reported being sat-
isfied and very satisfied with this simple conversation agent.
Customization of these existing free modules in communi-
cation apps for patient education would be a cost-effective
approach to improving patient understanding and satisfac-
tion. Moreover, we also observed that older patients were
more satisfied with the use of the interactive counselling
program, similar to the findings of another study by
Chaix et al.13 Other studies show that patient education
among older people is time-consuming,3,14 but older
patients can understand the medical staff’s recommenda-
tions, provided they have sufficient time.15 Previous
studies revealed older people were at greater risk of forget-
ting ureteral stents.16,17 Application of this interactive coun-
selling program provided older adults with more time to
understand the information provided by the medical staff,
even after discharge, which is advantageous and time-
effective for both patients and medical staff.

Interestingly, we noticed that younger patients and those
who used the interactive counselling program reported more
severe gross haematuria. There were no differences in other
reported symptoms, including frequency and urgency of urin-
ation, difficulty in voiding and flank pain. Patients with
indwelling DJs were asked to increase their water intake
and to avoid vigorous activities, which would alleviate the
severity of gross haematuria.18,19 The compliance of
younger patients is generally poor, and they are more likely
to engage in inadequate water consumption20 and participate
in more daily activities than older adults; this could explain
the more severe gross haematuria among younger patients.
Another explanation is that symptoms such as urgency or
flank pain are easily detected, and patients are told to be
aware of the occurrence of gross haematuria and be mindful
about observing the colour of their urine. People often
neglect gross haematuria because it does not cause discom-
fort. As acquisition of information from the medical staff or
from the interactive counselling program should not have
affected the severity of gross haematuria, we speculate that
the differencemay be because the patients in the program-user
group had more access to information and were therefore
more aware of the symptoms of gross haematuria.

The interactive counselling program failed to have an
impact on the awareness of the need for DJ removal in the
present study. This is different from a previous study by
Wang et al., which shows the efficacy of mobile social
network apps in reminding patients of DJ removal.21 One
explanation is the small sample size in our study. The
other probable reason is the design of the interactive coun-
selling program. Because it was interactive, the patients
would log a query using the program only when they had

Table 2. Analysis of the degree of satisfaction with the interactive
counselling program according to demographic characteristics and
symptomatology (N= 50).

Satisfied
(score 4)

Very
satisfied
(score 5)

(N= 16) (N= 34) P-value

Age 46.9± 15.5 57.2± 14.5 0.02

Male sex 14 (87%) 23 (68%) 0.18

Education level above
college

5 (31%) 15 (44%) 0.39

Severe ureteric stent-related symptoms

Flank pain 8 (50%) 10 (29%) 0.16

Gross haematuria 12 (75%) 21 (62%) 0.36

Frequency 8 (50%) 11 (32%) 0.23

Urgency 1 (6%) 6 (18%) 0.41

Difficulty in voiding 0 (0%) 2 (6%) 0.99

Unawareness of the
necessity of stent
removal

1 (6%) 1 (3%) 0.54
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symptoms or discomfort. Questions related to DJ removal
would not be asked, and therefore, patients were less likely
to obtain the associated information. One can optimize the
interactive counselling program further by sending an auto-
matic reminder about the necessity of DJ stent removal upon
interaction with the counselling program.

Patient education and effective communication between
physicians and patients are key for a healthy patient–phys-
ician relationship, which can help reduce morbidity and
avoid potential medical dispute claims.1 With the applica-
tion of Internet communication technology in medical prac-
tice, physicians and other medical personnel can expand on
traditional in-hospital, and use face-to-face communication
to better educate their patients, even after discharge with
appropriate monitoring or contact.13,22 Our interactive
application has been in use since 2019, preceding the out-
break of the COVID-19 pandemic. Since the pandemic,
remote medical service and effective communication
between medical staff and patients became even more crit-
ical. Many digital applications were developed and used for
telemedicine. A study by BM Zeeshan Hameed et al. con-
firmed the effective communication for ureteral stent issue
provided by the Urostentz smartphone app.7 A study by
Simone Morselli et al. also demonstrated the benefit of
remote communication using MyBPHCare, an app for
mobile phones.23 However, conversational agents in
health care are text-based, artificial intelligence-driven,
and smartphone-delivered. These apps usually need profes-
sional engineering technique to develop and are usually
designed for a single issue/disease. Thus, there is an
urgent need to evaluate the diverse health care conversa-
tional agents’ format,24 such as our interactive counselling
program, also known as chatbot module in Line. Previous
studies show that chatbots can help patients better under-
stand their disease, improve treatment adherence, decrease
the workload of medical staff and reduce the risk of hospi-
talization or emergency department visits.21,25–28 This type
of interactive program in a mobile communication app does
not require extra equipment and does not usually add to
existing medical expenses. By using a free module provided
by a mobile communication app, medical staff can design
interactive counselling programs that are useful and well
received by patients. Different interactive counselling pro-
grams can be built for different medical conditions at no
additional cost. Further, we believe that this type of
patient education is suitable for countries with high rates
of smartphone use, such as Taiwan.29

Our study has several limitations. First, this was a retro-
spective observational study, rather than a randomized con-
trolled trial; therefore, there may be some selection and
recall bias, which could potentially impact the reporting
of the severity of DJ-related symptoms between
program-users and non-users. Moreover, question-order
bias may exist, as this study did not use a validated ques-
tionnaire to evaluate the symptoms associated with

indwelling DJ. A further prospective randomized trial
applying a validated questionnaire, such as the Ureteral
Stent Symptoms Questionnaire, may mitigate these biases
and help us to analyse how patients feel and whether they
prefer an additional app-based program for health education
or not. Second, the number of cases was limited, and our
results failed to show an association with some parameters
– such as awareness of the necessity of DJ removal with the
use of the interactive counselling program. Third, the
program in this study was designed using traditional
Chinese language. Patients who could not read or type in
traditional Chinese were unable to use it. Therefore, a
potential culture bias may also exist if we do the translation
without validation. Nevertheless, we believe that because of
the simplicity and the low cost of developing the interactive
counselling program based on free modules in communica-
tion apps, the same concept could be applied to other dis-
eases and be used by patients in other countries speaking
different languages. Fourth, there was a lack of organization
overseeing the communication between the patients and the
interactive counselling program. The program automatic-
ally responded to the keywords in the patients’ questions.
Therefore, we used the program to emphasize the need to
visit the hospital if discomfort persisted or even increased
after following the suggestions supplied by the program.
Fifth, there was no standardized format of DJ-related infor-
mation provided by an individual urologist or medical staff
member. This is a potential bias. However, every urologist
or medical staff member in our hospital would confirm the
patients’ understanding after face-to-face education before
discharge. Sixth, this interactive counselling program was
designed based on the free modules provided by the Line
app on smartphones and would not be useful in areas
where the rates of smartphone use are not high or where
Line is not the primary communication app. Nonetheless,
the concept of the present study can be applied to other
areas and countries. Other popular communication apps,
such as WhatsApp, Facebook Messenger, WeChat, Viber
and Telegram, provide similar interactive program services
to their users through modules. Customization of these
existing free modules to design an interactive counselling
program for patient education would be a cost-effective
approach to improve patient understanding and satisfaction,
especially among older patients. Further prospective rando-
mized controlled trials with a large sample size are war-
ranted to determine whether the free interactive
counselling program in mobile communication apps could
decrease the workload of medical staff, post-operative
emergency room visits and rate of forgotten DJs in patients
with indwelling DJs after URSL.

Conclusions
The development of an interactive counselling program
based on the free module in a mobile communication app

Chuang et al. 5



is readily available for medical staff from different countries
without extra cost, maintenance fee or equipment. The use
of this interactive counselling program in a mobile commu-
nication app could result in high satisfaction, especially
among older patients, because it takes more time for them
to understand such educational information. Younger
patients with higher education levels were more likely to
adopt this new form of communication, which aided in
improving their knowledge about DJ-associated symptoms,
especially gross haematuria.

Practical implications and future scope

Our study findings present our concept and show that inter-
active counselling program developed from the free module
of communication app is feasible and beneficial for health
education. Without any extra fees or equipment, it could
provide a cost-effective way of improving remote patient
education and satisfaction, especially during the pandemic.
This model of free chatbot module application to create an
interactive counselling program can be used not only in
urology but in other medical specialties as well, in situa-
tions where real-time responses to patients’ queries and
constant education is mandatory. In the future, we will
develop more interactive counselling programs focused
on different urological diseases or conditions with the free
module in Line. We will also promote this concept for
other medical specialties. A more thorough prospective ran-
domized controlled trial using a validated questionnaire,
objective evaluation and larger sample size will be initiated
to investigate the potential benefits and interactive possibil-
ities of the application for medical education.
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