
R E S E A R C H Open Access

© The Author(s) 2025. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit ​h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​
v​e​c​​o​m​m​​o​n​s​.​​o​r​​g​/​l​​i​c​e​​n​s​e​s​​/​b​​y​-​n​c​-​n​d​/​4​.​0​/.

Rajabi Moghadam et al. BMC Medical Informatics and Decision Making          (2025) 25:103 
https://doi.org/10.1186/s12911-025-02931-x

BMC Medical Informatics 
and Decision Making

*Correspondence:
Parissa Bagheri Toolaroud
parissabagheri@yahoo.com

Full list of author information is available at the end of the article

Abstract
Background  Patient-centered, measurable, and transparent care is essential for improving healthcare outcomes, 
particularly for patients undergoing percutaneous coronary intervention (PCI) procedures. Electronic follow-up 
questionnaires offer the potential for efficient and accurate data collection, enhancing the monitoring of patient 
experiences and outcomes. This study aimed to design and evaluate an electronic follow-up questionnaire tailored for 
post-PCI patients, focusing on real-time symptom monitoring and data collection.

Methods  This developmental study was conducted in 2020 in three phases. In the first phase, a follow-up 
questionnaire was developed through a needs assessment and expert consultations. Each item’s content validity ratio 
(CVR) and content validity index (CVI) were evaluated to ensure content validity. The finalized questionnaire elements 
were then reviewed and refined by a panel of ten cardiologists using the Delphi technique. In the second phase, an 
electronic platform was designed to host the follow-up questionnaire. The tool’s effectiveness for post-PCI follow-up 
was evaluated in the third phase.

Results  Cardiologists confirmed all items in the Delphi technique’s first round, validating the follow-up 
questionnaire’s content. A total of 41 patients undergoing PCI were enrolled in the study. The most frequently 
reported symptoms included issues at the catheter insertion site, chest discomfort, digestive complications, and 
shortness of breath. Of these patients, 21 (51.2%) utilized the electronic follow-up tool. The primary reasons for 
non-participation were busy schedules, forgetfulness, and perceived recovery. Among the participants, 16 (76.2%) 
expressed high or very high satisfaction with the tool.

Conclusion  The findings suggest that this electronic follow-up questionnaire has the potential to effectively collect 
clinical data, support academic research, and improve the quality of post-PCI care. However, addressing barriers 
to patient participation and involving patients in the tool’s iterative development will be critical for enhancing its 
adoption and impact.
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Introduction
Coronary artery disease (CAD) is a major health con-
cern caused by the formation of atherosclerotic plaques 
in coronary arteries. It is associated with significant mor-
bidity, mortality, and economic burden [1, 2]. There are 
various diagnostic methods for coronary artery diseases, 
including angiography, exercise tests, echocardiography, 
and heart scans. Definitive diagnosis of cardiovascular 
diseases is made by angiography. Based on the anatomi-
cal conditions of the coronary arteries, drug treatment, 
coronary artery bypass graft (CABG), or percutaneous 
coronary intervention (PCI) are selected for treatment 
[1]. PCI is widely recognized as an effective treatment 
for obstructive coronary artery disease, offering fewer 
side effects compared to CABG [3]. In the United States 
(US), it is estimated that more than 600,000 PCIs are 
performed each year [4]. Despite its benefits, PCI pres-
ents challenges in managing both short- and long-term 
side effects. Key complications include contrast-induced 
nephropathy (CIN), myocardial infarction, emergency 
revascularization, and bleeding [5, 6]. Effective post-PCI 
care is critical to mitigate these risks and improve patient 
outcomes. In recent years, electronic follow-up ques-
tionnaires have emerged as valuable tools to enhance 
patient participation in disease management processes. 
These tools enable patients to record and report symp-
toms, facilitating better communication between patients 
and healthcare providers [7, 8]. Unlike traditional paper-
based methods, electronic questionnaires allow for 
real-time data collection and processing, reducing the 
likelihood of ambiguous responses and ensuring data 
accuracy [9–13]. The widespread adoption of smart-
phones and tablets has further simplified the use of these 
tools, making them accessible across diverse populations 
[10]. Research highlights the preference of healthcare 
teams for electronic tools over paper questionnaires due 
to their efficiency and improved data quality [14]. How-
ever, there remains a gap in the availability of suitable 
electronic tools specifically designed for post-angioplasty 
follow-up. Addressing this need, the present study aimed 
to develop and evaluate an electronic follow-up question-
naire tailored for patients undergoing PCI. The objectives 
included assessing the validity and reliability of the tool, 
its usability, and its impact on patient engagement and 
satisfaction during post-PCI care.

Methods
The present study was a developmental, single-center, 
prospective study conducted in a university hospital 
in 2020. The Ethics Committee of Kashan University 
of Medical Sciences approved the study (IR.KAUMS.
REC.1398.051). The study consisted of three distinct 
phases:

1.	 Development of follow-up questionnaires.
2.	 Design of an electronic platform for reporting 

outcomes.
3.	 Evaluation of the tool’s effectiveness for patient 

follow-up.

Phase I: Development of the follow-up questionnaires
This phase was carried out in two stages: (1) designing 
questionnaires and (2) determining the items of the ques-
tionnaires by surveying experts (Fig. 1).

First stage - Designing questionnaires
In the first stage, a comprehensive needs assessment 
was conducted to identify the necessary items for effec-
tive follow-up. The needs assessment process included 
an extensive review of existing post-discharge question-
naires and consultations with a multidisciplinary panel 
of experts, including cardiologists, epidemiologists, and 
medical informatics specialists. These questionnaires fol-
lowed the guidelines stipulated by the Ministry of Health 
of Iran. This thorough approach ensured that all relevant 
information elements required for patient self-care and 
monitoring were captured in the designed question-
naires. The initial draft of the questionnaire included 35 
questions: 10 related to follow-up in the first two weeks 
after angioplasty and 25 questions between 2 weeks to 3 
months after the angioplasty procedures.

Additionally, an open-ended question was included 
for specialists’ comments. The questionnaire was given 
to three cardiologists and a Cardiac intervention sub-
specialist with at least three years of work experience to 
assess face validity. The participants were asked to com-
ment on the questions’ difficulty level, relevancy, and 
ambiguity. The participants’ opinions about the items 
were carefully recorded, and they were asked to explain 
more where necessary. Finally, with the advice of the 
experts, changes were applied to the questionnaire, 
and face validity was approved. The content validity of 
the questionnaires was assessed by a 10-member panel 
consisting of faculty members of Kashan University of 
Medical Sciences (cardiologists = 6, epidemiologist = 2, 
and health information management = 2). The valid-
ity of each item (i.e., relevance, clarity, and simplicity) 
plus the validity index of the entire tool was determined 
based on a four-point Likert scale from “unfavorable” 
(score of 1) to “totally favorable” (score of 4). The content 
validity of each item was assessed based on the content 
validity index (CVI), and if less than 0.75, the item was 
eliminated. The content validity ratio (CVR) was also 
determined based on Lawshe’s Table [15], and the items 
with values less than 0.62 were eliminated. The Content 
Validity Ratio (CVR) for all items in the questionnaire 
exceeded 0.7, indicating that no items were eliminated 
based on this metric. Additionally, the Content Validity 
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Fig. 1  Phase I of research to identification of data elements and development of standardized questionnaires to gather PRO
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Index (CVI) for relevance, clarity, and simplicity of all 
questionnaire items was above 0.8, ensuring that no items 
were removed based on this criterion. After summa-
rizing the opinions, the final questionnaires included 
demographic and clinical information, follow-up-related 
questions, and an open-ended question for specialists 
to deliver their commentaries (Additional file 1, 2). To 
ensure the reliability of the questionnaire, expert valida-
tion and the Delphi technique were employed, focusing 
on content consistency and clinical relevance.

Second stage - Determining the items of the 
questionnaires using the Delphi technique
After determining the validity and reliability, the final 
questionnaires were provided to 10 cardiologists by 
email. The Delphi technique was employed to reach a 
consensus on the necessity of each item. After providing 
a complete explanation of the study objectives, they were 
asked to comment on the necessity of each item identi-
fied in the questionnaire using a 5-point Likert scale from 
‘strongly agree’ to ‘strongly disagree’. A score of 1 meant 
‘strongly disagree’, 2 meant ‘disagree’, 3 meant ‘neutral’, 4 
meant ‘agree’, and 5 meant ‘strongly agree’. Then, the aver-
age final score for each item was calculated. Items with an 
average score of 3.75 and above were finally confirmed, 
and items with an average final score of less than 2.5 were 
discarded. Items scoring between 2.5 and 3.75 underwent 
an additional round of review to reach an agreement on 
their confirmation or exclusion.

Phase II: Designing the electronic follow-up tool
Before coronary angioplasty, the cardiology department 
created comprehensive demographic profiles for the 
21 patients scheduled for the procedure. After explain-
ing the project and introducing the electronic follow-up 
system to the patients, demographic information, phone 
number, address, caregiver’s details, internet access sta-
tus, history of underlying diseases, family medical his-
tory, and patient habits were collected. Detailed verbal 
instructions on using the system and the dates when the 
questionnaires would be available were provided. A user 
account was created for the patient, and the username 
and password were given to the patient or their compan-
ion. A detailed instruction sheet on how to log in to the 
website, use it, access the questionnaires, and contact the 
research team if needed was provided to the patient. This 
information was also sent via a website link in a text mes-
sage to the patients or their caregivers. Subsequently, the 
patient’s information was fully registered in the system, 
and the availability dates of the questionnaires were set. 
After determining items and preparing follow-up ques-
tionnaires, the electronic follow-up tool was designed as 
a website. The website was implemented and provided 
by the Sarafraz Rayan Ghasedak Company. This website 

has two access levels for doctors and patients. By using 
this website, doctors could create user accounts, record 
patients’ basic information (demographic characteristics 
and clinical history), design electronic questionnaires, 
and schedule the completion of each questionnaire based 
on the time of the patient’s angioplasty. The electronic 
follow-up tool was designed to be accessed on various 
devices, including computers, tablets, and smartphones. 
This multi-device compatibility ensures that patients 
can report their outcomes and use the most convenient 
device to engage with the follow-up process.

Phase III: Determining the effectiveness of the 
electronic follow-up tool
During patient recruitment for phase III, subjects sched-
uled for coronary angioplasty were screened for eligibil-
ity. Inclusion criteria included internet access and the 
ability to use it. After explaining the study’s objectives 
and obtaining informed consent, demographic and clini-
cal characteristics were collected through interviews and 
the hospital information system (HIS). After explaining 
the study’s objectives and obtaining informed consent, 
demographic and clinical characteristics were collected 
through interviews and the hospital information system 
(HIS). Participants were informed that they could with-
draw from the research and that their answers would 
remain private. Detailed explanations about using the 
system and completing the questionnaires were given 
orally to the patients. Following these explanations, a 
structured follow-up process was implemented to ensure 
adherence to the advice and monitor patient outcomes. 
This involved daily website monitoring for patient 
responses. In cases where complications arose, our team 
took necessary measures based on the severity of the 
complications. For mild complications, we promptly pro-
vided recommendations to the patient via SMS. These 
recommendations were derived from established clinical 
protocols and guidelines for post-percutaneous coronary 
intervention (PCI) care, ensuring accuracy and appro-
priateness. Furthermore, in cases where danger signs 
were identified, the patients and their caregivers were 
promptly advised to seek immediate medical attention at 
the hospital’s clinic or emergency department. Patients 
were required to complete the follow-up questionnaires 
twice according to the plan. The questionnaires were 
scheduled to be completed in the first two weeks and 
between two weeks to three months after the percutane-
ous coronary intervention (PCI). This schedule ensured 
continuous monitoring and timely intervention if needed.

Statistical analysis
We report frequencies (n) and percentages (%) for cate-
gorical data and means (M) and standard deviations (SD) 
for continuous data.
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Results
Identification of items and development of questionnaires
During the Delphi technique stage in the first phase of 
this study, seven experts participated, all of whom were 
cardiologists. The average age of the participants was 45 
years, ranging from 37 to 60 years old. The cardiologists 
confirmed all data elements in the first round of the Del-
phi technique.

Patient characteristics
A total of 49 patients undergoing PCI were identified. 
Eight (16.32%) were excluded due to lack of internet 

access. Among the remaining 41 patients, 21 (51.2%) 
were women and 20 (48.8%) were men. The average age 
of the patients was 61.8 years. Only one patient (2.4%) 
was single. Ten patients (24.4%) were illiterate, while 
seven (17.1%) held at least a diploma. In contrast, none of 
the patients’ caregivers were illiterate, with 29 caregivers 
(70.7%) having higher education. Among the 41 included 
patients, 21 (51.2%) were admitted as emergencies, and 
20 (48.8%) were admitted electively. The most common 
diagnoses requiring PCI were two-vessel disease (2VD) 
(46.3%) and three-vessel disease (3VD) (31.7%) (see 
Table 1).

Table 1  Baseline characteristics of patients (n = 41)
Variables N (%)
Demographic information
Gender Female 21 (51.2)

Male 20 (48.8)
Marital status Single 1 (2.4)

Married 40 (97.6)
Age ≥64 27 (65.9)

<64 14 (34.1)
Education level Diploma and higher 7 (17.1)

High school 24 (58.5)
Illiterate 10 (24.4)

Education level of patient caregiver Higher Education 29 (70.7)
Diploma 11 (26.8)
High school 1 (2.4)

Medical History
Hypertension 30 (73.2)
Diabetes Mellitus 17 (41.5)
Hyperlipidemia 25 (61.0)
Current smoker 8 (19.5)
Previous angiography history 18 (43.9)
Previous angioplasty history 10 (24.4)
Ischemic heart disease history 20 (48.8)
admission type Elective 20 (48.8)

Emergency 21 (51.2)
Angiography and angioplasty findings
Dosisiagn SVD 9 (22.0)

2VD 19 (46.3)
3VD 13 (31.7)

LAD disease 21 (51.2)
RCA disease 10 (24.4)
LCx disease 7 (17.1)
OM disease 2 (4.9)
PDA disease 1 (2.4)
PCI for 1 vessel 33 (80.5)
PCI for 2 vessel 8 (19.5)
Internet access status
Patient access to the Internet 6 (14.6)
Patient caregiver access to the Internet 40 (97.6)
SVD: Single vessel disease; 2VD: Two-vessel disease; 3VD: Three-vessel disease; LAD: Left anterior descending artery; RCA: Right coronary artery; LCx: Left circumflex 
artery

PDA disease: Patent ductus arteriosus
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Only 20 patients (48.8%) reported common symptoms 
during the first two weeks after PCI. The most frequently 
recorded complaints were related to the catheter inser-
tion site (pain, swelling, and bruising) (61.0%), chest dis-
comfort (24.4%), and digestive complications (22.0%). 
After informing patients about their conditions, neces-
sary instructions were provided. During outpatient visits, 
none of the patient’s symptoms were identified as severe 
problems, and none required repeat PCI. From 2 weeks 
to 3 months after PCI, only 11 patients reported common 
symptoms. The most frequent complaint was chest dis-
comfort, reported by nine patients (22.0%). The second 
most common complaint was shortness of breath, affect-
ing six patients (14.6%) during this period (see Table 2).

During the first two weeks after PCI, 36 patients 
(87.8%) returned to their usual status. Four patients 
could only care for themselves, and one patient was inac-
tive. Thirty-four patients left home during this period, 
with 20 of them resuming work activities. Within three 
months after PCI, 38 patients (92.7%) returned to their 
usual activities at home, and 29 (70.7%) engaged in heavy 
activities outside the home, including work. One patient 
(2.4%) participated in vigorous sports activities, while 17 
patients (41.5%) engaged in light sports activities such as 
walking (see Table 3).

Evaluation of effectiveness
In total, 21 patients (51.2%) completed at least one of 
their electronic follow-up questionnaires, while follow-
up for other patients was conducted via telephone. The 
highest participation rate was observed in the first week’s 
questionnaire, with 20 patients (48.8%), while the lowest 
was three months after PCI, with 9.8%. We compiled the 
most common patient queries throughout the follow-up 
period, totaling 16 questions. Fourteen questions were 
addressed through the electronic system, and two were 
handled via phone calls or text messages. The most fre-
quently asked question pertained to medication usage. Of 
those with inquiries, six individuals (37.5%) were advised 
to consult a doctor promptly, with three (18.8%) being 
urged to visit the hospital immediately (see Table  4). 
Patient satisfaction with the electronic follow-up tool was 
notably high, with 76.2% of participants reporting high 
satisfaction levels (see Table 5). The primary reasons for 

Table 2  Findings related to the symptoms reported by patients 
after PCI
Variables first two weeks 

(n = 21)
Between 2 
weeks to 
3 months 
(n = 21)

Common symptoms 20 (48.8) 11 (26.8)
Skin lesions 1 (2.4) -
Angioplasty site pain 12 (29.3) -
Angioplasty site swelling 2 (4.9) -
Angioplasty site bruising 11 (26.8) -
Digestive complications 9 (22.0) 7 (17.1)
Chest discomfort 10 (24.4) 9 (22.0)
Shortness of breath 3 (7.3) 6 (14.6)
Dizziness 5 (12.2) 4 (9.8)

Table 3  Findings related to the activity status of patients after PCI
Variables First two weeks (n = 21) Between two weeks to three months (n = 21)
Indoor activity No activity only Usual 1 (2.4) 1 (2.4)

Only personal activities 4 (9.8) 2 (4.9)
Usual activities 36 (87.8) 38 (92.7)

Outdoor activity No activity 7 (17.1) 4 (9.8)
Light activity such as shopping 14 (34.1) 8 (19.5)
Job activity 20 (48.8) 29 (70.7)

Sports activities No sports activity - 23 (56.1)
Light exercise such as walking - 17 (41.5)
Heavy sports - 1 (2.4)

Table 4  Findings related to patient questions after PCI
Variables N %
Questions asked via the system 14 87.5
Questions asked via phone call or SMS 2 12.5
Type of patient question Medication use 6 37.5

Minor side effects 3 18.8
Severe complications 5 31.3
Activities 1 6.3
Other 1 6.3

Advice to patient to see a doctor 6 37.5
Recommendation for patient referral to the emergency department immediately 3 18.8
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non-participation were busy work schedules and forget-
fulness (see Table 6).

Discussion
In this study, we developed an electronic follow-up tool 
based on expert opinions to report outcomes. Previ-
ous research has demonstrated that compared to rou-
tine surveillance, electronic follow-up tools can improve 
survival and quality of life in various patient popula-
tions [9, 15]. To our knowledge, this study is the first 
prospective investigation of electronic follow-up tools 
for the follow-up of patients who have undergone PCI. 
However, more research is needed to fully understand 
the impact of these tools on patients with cardiovascu-
lar problems. We used two questionnaires in this study 
to monitor the long-term symptoms of patients who 
underwent PCI. Cardiovascular specialists identified 
the data elements for these questionnaires, whereas, 
in some studies, the needs assessment was conducted 
solely by patients. Recent studies have highlighted the 
lack of specialist involvement in designing and creating 
such tools, raising concerns about the medical content’s 
uncertainty and endangering patient health and safety. 
Therefore, medical applications for important deci-
sions must be developed with input from clinical experts 
[16]. Analysis of the needs assessment data revealed 
that all information elements were necessary. The most 
important parameters for the self-care of patients were 
monitoring complications, checking the patient’s activ-
ity status, and following the treatment regimen. In the 
study by Barker et al. (2021), the most important symp-
toms identified in patients after PCI were chest discom-
fort, shortness of breath during various activities, lack of 
confidence in performing usual activities, sleep distur-
bances, feelings of unhappiness, and problems related 
to sleep [17]. The differences between the information 
requirements determined in this study and other stud-
ies can be attributed to our focus on patients who have 
undergone PCI. Previous studies investigating electronic 

follow-up tools in cardiovascular patients likely involved 
individuals with a broader range of cardiovascular con-
ditions. Alternatively, they may have focused on general 
disease management. However, our study aimed to iden-
tify post-procedural complications as quickly as pos-
sible. This focus on early detection of issues might have 
led to a different set of information needs compared to 
studies primarily concerned with long-term cardiovascu-
lar health management. In most of the reviewed studies 
related to the follow-up of cardiovascular patients, vari-
ous tools such as email and telephone methods have been 
used for patient follow-up. A systematic review showed 
the positive effect of telephone follow-up on the qual-
ity of life, pain, physical activity, mental state, patient 
information, medication compliance, and even the lipid 
profile of patients [18]. Another review examining email 
as a communication method between patients/caregiv-
ers and healthcare professionals found that email was 
not significantly superior to traditional follow-up meth-
ods. While telephone follow-up promotes more patient 
lifestyle changes, email does not exhibit this effect [19]. 
Additionally, a recent meta-analysis [20] regarding the 
use of mobile phone technology in managing ischemic 
heart disease, heart failure, and blood pressure showed 
that mobile phone technology significantly reduces the 
re-hospitalization rate of patients. Moreover, a recent 
meta-analysis on the use of mobile phone technology in 
managing ischemic heart disease, heart failure, and blood 
pressure highlighted that such technology significantly 
reduces the re-hospitalization rate of patients [21].

Despite the promising results, the present study faced 
a significant limitation concerning the participation rate. 
The participation rate of patients was 51.2%. Only 20 of 
the 41 participants completed the first week’s question-
naire. This rate gradually decreased in subsequent ques-
tionnaires. Our findings indicated that demographic and 
clinical characteristics did not significantly influence par-
ticipation. The most common reasons for non-participa-
tion included busy work schedules, forgetfulness, and a 
sense of recovery. Additionally, the usability and layout of 
the website may have hindered patient engagement. Also, 
patients may have difficulty navigating or interacting 
with the website, leading to reduced participation rates. 
Future studies should consider conducting usability test-
ing to identify and address potential barriers to patient 
engagement with electronic follow-up tools.

Table 5  Findings related to patients’ satisfaction with the 
electronic patient-reported outcomes tool
Variable N %
Satisfaction level low 0 0

Medium 5 23.8
A lot 16 76.2

Total 21 100

Table 6  Findings related to the reason for not participating in electronic patient-reported outcomes tool
Variables N %
Reason for not participating in the project No problem 5 23.8

Forgetfulness and busyness 8 38.1
Failure to pay attention to the process of participation in the project 4 19.0
Lack of knowledge of the disease condition 4 19.0
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Moreover, the patient and their caregivers cited other 
reasons for not participating in the plan, such as not pay-
ing attention to the participation process and lacking 
awareness of the importance of managing the disease 
condition. In 2019, Zhu et al. developed internet software 
aimed at monitoring patients post-heart surgery [22]. 
The participation rate in their study was notably higher at 
90.2% compared to our current. Also, the telephone inter-
view results of the 123 patients who did not participate in 
the follow-up assessment were as follows: 34 patients did 
not pay attention to postoperative follow-up; 18 patients 
had mobile phone problems (the primary contact num-
ber was a relative’s phone number, not in service, no 
longer listed, or incorrect) and did not receive reminder 
text messages; 32 elderly patients did not know how to 
use the Internet, the app, or text messaging; 21 patients 
directly contacted the doctor in charge, and 15 patients 
were hospitalized at a local hospital or during the follow-
up of the local hospital. In addition, three patients had 
not been examined for INR after discharge [22]. Several 
strategies can enhance engagement to address the issue 
of missing patients. Educating patients about the impor-
tance of follow-up and the benefits of electronic follow-
up tools, sending regular reminders via SMS, email, or 
calls, and offering incentives for completing follow-up 
questionnaires can boost participation. Also, simplify-
ing access to these tools with a mobile app version and 
user-friendly interface, establishing a support team for 
technical issues, personalizing follow-up schedules, and 
ensuring robust data security with clear privacy policies 
are essential. Collaborating with healthcare providers to 
integrate these tools into routine care and implement-
ing a feedback system to include patient feedback are 
crucial steps in fostering a sense of involvement among 
patients in the improvement process. The level of patient 
satisfaction reported in the study was notably high, which 
reflects positively on the acceptability and effectiveness 
of the electronic follow-up tool. In a study conducted at 
a heart failure clinic on the implementation of real-time 
assessment of patient-reported outcomes, the question-
naire completion rate was reported as 58% [23]. Simi-
larly, a mobile application study for heart surgery patients 
reported high user satisfaction (94% recommended the 
program, 98% found it useful) and highlighted the poten-
tial for reduced healthcare visits [24].

Limitation
This study has several limitations. First, the questionnaire 
was developed primarily based on expert opinions, with-
out direct involvement of patients in the item selection 
and validation process. Lack of patient participation in 
the initial phases of questionnaire development may have 
limited the tool’s ability to fully capture patient priorities 
and concerns. Future studies should incorporate direct 

patient feedback in content validation to enhance the 
questionnaire’s relevance and usability. Second, the study 
was conducted in a single-center setting, which may limit 
the generalizability of the findings. Differences in patient 
demographics, healthcare infrastructure, and follow-up 
practices across different institutions may influence the 
effectiveness of the electronic follow-up questionnaire. 
Multi-center studies are needed to validate and refine 
the tool in diverse clinical settings. Third, the participa-
tion rate in the electronic follow-up was moderate, with 
only 51.2% of patients completing at least one question-
naire. The most common reasons for non-participation 
included busy schedules, forgetfulness, and a perceived 
sense of recovery. Additionally, usability barriers such as 
difficulty navigating the platform may have contributed 
to lower engagement. Future studies should explore strat-
egies to improve patient adherence, such as user-friendly 
mobile applications, reminder systems, and enhanced 
patient education on the benefits of electronic follow-up. 
Lastly, the study did not assess psychometric properties 
such as internal consistency and construct validity, as 
the tool was designed for structured symptom report-
ing rather than for measuring a latent construct. Future 
research should consider alternative validation methods, 
such as test-retest reliability or usability testing, to fur-
ther evaluate the tool’s robustness and effectiveness.

Conclusion
This new follow-up platform demonstrates potential in 
effectively collecting clinical data and providing technical 
support for academic research. However, patient adher-
ence was moderate, with only 51.2% of patients complet-
ing the electronic follow-up tool. The primary reasons 
for non-participation were busy work schedules, forget-
fulness, and a sense of recovery. Future efforts should 
address these barriers to improve patient engagement 
and adherence.
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