
 
 Journal of Public Health and Development 

Vol.23 No.3 September-December 2025 
 

 
 

97 

 
Impact of telemedicine service quality on patient satisfaction: an 
empirical study using Servqual model and expectation 
confirmation theory 
 
Meng Ching-Lin1, Priya A/P Sukirthanandan 1  
 
1Faculty of Business and Technology, University of Cyberjaya, Persiaran Bestari, Cyber 11, 63000 Cyberjaya, Selangor, Malaysia 
 
Corresponding Author: Meng Ching-Lin  Email: mengclacademic@gmail.com 
 
Received: 8 October 2024 Revised: 8 January 2025 Accepted: 11 January 2025 Available online: September 2025 
DOI: 10.55131/jphd/2025/230308 
 
ABSTRACT 
 

The COVID-19 pandemic has expedited the digital transformation of healthcare, 
facilitating the adoption of telemedicine as an innovative model for enhancing the quality of 
patient care. This study aimed to investigate the factors influencing patient satisfaction with 
telemedicine and provide practical guidance for improving service quality. Specifically, this 
study examined how service responsiveness, reliability, assurance, and empathy affect patient 
satisfaction while considering the role of expectation confirmation. This study employed 
quantitative research methods to examine telemedicine’s effect on patient satisfaction, utilizing 
the SERVQUAL model and expectation-confirmation theory. A structured questionnaire using 
a seven-point Likert scale was developed to assess the dimensions of expectancy confirmation, 
responsiveness, reliability, assurance, and empathy. A random sample of 333 valid 
questionnaires was obtained through an online platform. Structural equation modeling (SEM) 
was employed to analyze the data; the findings indicated that all hypotheses were supported. 
Responsiveness significantly and positively influenced expectation confirmation, whereas 
expectation confirmation, responsiveness, reliability, assurance, and empathy significantly and 
positively affected patient satisfaction. The model exhibited strong explanatory power, 
indicating that these factors significantly influenced patient satisfaction with telemedicine. 
These findings provide valuable insights for healthcare providers to improve the quality of 
telemedicine services and patient satisfaction. These findings can guide healthcare 
organizations to develop more effective telemedicine platforms and training programs, 
contributing to the digital transformation of healthcare systems. 
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INTRODUCTION 
 

The coronavirus disease (COVID-
19) pandemic has expedited the digital 
transformation of healthcare worldwide, 
and its momentum continues to grow, with 
the global telemedicine market projected to 
reach $500 billion by 2030.1,2 Thus, 
telemedicine has become an important 
model for delivering quality patient care.3-5 
Telemedicine enables remote treatment, 
allowing patients to access clinical care via 
technologies such as computers or 
smartphones, and eliminating the 
requirement for physical presence at the 
clinic. Telemedicine offers patients more 
flexibility in accessing healthcare services 
and minimizes the risk of infection.6 
Telemedicine effectively reduces patient 
rehospitalization rates and offers benefits 
by decreasing patients’ financial and time-
related costs. In the United States, it is 
frequently used in the treatment of various 
conditions, including radiology, psychiatry, 
and cardiology.7 A significant percentage 
of patients in China have expressed their 
willingness to use telemedicine services, 
particularly for managing respiratory, skin, 
and musculoskeletal disorders.8 

Telemedicine differs from 
traditional healthcare because it has 
limitations that may affect patient 
satisfaction. Primarily, it depends on the 
quality of the network and stability of the 
equipment, posing challenges for both 
patients and doctors. Issues related to 
equipment or network quality for either 
party can restrict its effectiveness.  Remote 
areas are more likely to encounter this 
challenge.9,10  

Moreover, there is a risk of online 
healthcare systems experiencing technical 
failures, and healthcare providers may lack 
engagement with the system. These factors 
could result in delayed responses from 
doctors, increased challenges in diagnosis, 
and ineffective communication, ultimately 
contributing to poor online healthcare 
outcomes and decreased patient 

satisfaction.11 The absence of empathy may 
also result in diminished patient 
satisfaction.12 Face-to-face interactions are 
more likely to express empathy; however, 
empathy can also be communicated 
effectively in online settings, contingent 
upon the healthcare provider’s digital 
literacy and communication skills.13  

However, research has revealed 
significant digital literacy (DL) disparities 
among physicians. Around 20-30% of 
healthcare professionals need to improve 
their DL, and this disparity is more 
pronounced in less developed regions, 
where studies have shown that only half of 
the healthcare professionals have adequate 
DL.14,15This IT anxiety can negatively 
affect performance expectations and 
productivity, hindering the effective 
adoption of telemedicine technology.16 

In addition to the technical and 
communication challenges, telemedicine 
also faces ethical issues related to data 
security and patient privacy protection. For 
example, challenges such as weak 
password authentication and eavesdropping 
attacks can lead to unauthorized access and 
data leakage.17 

Studies on patient satisfaction with 
telemedicine have yielded several 
important findings. Surveys conducted in 
urban outpatient settings have shown that 
the accessibility and responsiveness of 
telemedicine services are key factors 
influencing patient satisfaction in 
vulnerable populations, especially for 
patients facing barriers to accessing care.18 
In-depth studies of patient telemedicine 
experience have shown that effective 
communication and empathetic 
performance are core elements in 
improving patient satisfaction, 
emphasizing the importance of patient-
centered care models in telemedicine 
practice.19 In addition, a study on the 
quality assessment of telemedicine 
consultations proposed a comprehensive 
conceptual model that provides a new 
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perspective on assessing service quality 
during patient-physician interactions.20 

This study employed 
SERVQUAL21 as a theoretical framework 
to examine the impact of telemedicine on 
patient satisfaction with a focus on 
responsiveness, reliability, assurance, and 
empathy. Additionally, the Expectation 
Confirmation Effect22 was innovatively 
applied to develop patient-centered 
research, as patients anticipate prompt 
responses from doctors in online 
healthcare, influencing their expectations 
regarding the effectiveness of online 
medical treatments. To streamline the 
framework, we excluded tangibility, which 
is primarily assessed using offline methods. 
 
METHODS 
 

This study examined the impact of 
telemedicine service quality on patient 
satisfaction. Thus, we proposed a research 
framework that integrates the SERVQUAL 

model and the Expectation Confirmation 
Theory (ECT). Each of the four dimensions 
of the SERVQUAL model reflects different 
characteristics of telemedicine: 
responsiveness refers to the ability of 
doctors and systems to respond quickly to 
patients’ needs; reliability is reflected in the 
accuracy and effectiveness of remote 
diagnosis and treatment; assurance focuses 
on the stability of the technological 
platform and the professionalism of the 
healthcare service; and empathy is shown in 
the caring and understanding that 
healthcare professionals express through 
online communication. ECT is mainly used 
to assess whether patients’ expectations are 
met, particularly in terms of 
responsiveness, because patients in 
telemedicine are most likely to receive 
timely responses and feedback. Patient 
satisfaction increases when the actual 
service experience meets or exceeds 
expectations. Figure 1 illustrates the 
theoretical framework of the study. 

 
Figure 1. Research framework 
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Research instrument 
Previous guidelines for the 

structural equation modeling (SEM) 
questionnaire design were consulted to 
identify measurements from earlier 
healthcare studies.23-25 Research integrating 
ECT and SERQUAL in telemedicine is 
relatively limited. Consequently, the 
questionnaire for this study synthesizes 
existing telemedicine studies that have 
employed ECT or SERQUAL.18,26-29 The 
questionnaire design process employed the 

Delphi method30 and involved 
comprehensive discussions with experts in 
digital transformation and healthcare 
management to create a preliminary draft. 
Given the benefits of large-scale reliability 
and validity measures, we chose a seven-
point Likert scale.31,32 The Cronbach's 
alpha coefficients ranged from 0.795 to 
0.894, indicating good reliability, The 
finalized questionnaire content, following 
extensive validation in both theoretical and 
practical contexts, is presented in Table 1. 

 
Table 1. Question items 
 

Constructs Coding Items 
Expectation-
Confirmation 

(EC) 
EC1 My experience with telemedicine services was better than I 

initially expected. 

d EC2 Using telemedicine services yielded greater therapeutic 
advantages than I had first anticipated. 

ad EC3 Overall, telemedicine services met my initial expectations. 
Responsivenes

s (RP) RP1 I can easily use the telemedicine system to communicate with 
the clinician. 

 RP2 When there is a problem with the telemedicine system, the 
hospital can provide a quick and efficient solution. 

 RP3 Through online technology, the doctor can easily provide 
medical services to me. 

 RP4 When I communicate with the telemedicine service provider, 
they respond quickly. 

Reliability 
(RL) RL1 Telemedicine is an acceptable form of healthcare service. 

 RL2 I believe that doctors can convey the information they want 
to express through telemedicine. 

 RL3 I believe that telemedicine does not compromise the quality 
of healthcare. 

Assurance 
(AS) AS1 I can use digital platforms for telemedicine. 

 AS2 I have good internet connectivity and equipment to conduct 
telemedicine. 

 AS3 I have great confidence in the telemedicine service providers. 

 AS4 
Telemedicine offers a comprehensive disease management 
solution that helps doctors manage patients' conditions more 
effectively. 

Empathy (EM) EM1 The telemedicine service staff show concern for my questions 
or concerns. 

 EM2 The explanations provided by the telemedicine service staff 
regarding my issues or conditions satisfy me. 

 EM3 The telemedicine service staff agree to involve me in 
decisions related to my care. 

 EM4 The friendliness and politeness of the telemedicine service 
staff make me feel satisfied. 
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Constructs Coding Items 

 EM5 The telemedicine service staff actively encourage me to 
participate in decisions related to my care. 

Patients’ 
Satisfaction 

(PS) 
PS1 I thought the telemedicine sessions with the doctor to be both 

relaxing and enjoyable. 

 PS2 Overall, I am satisfied with this telemedicine system.  
 PS3 I would use telemedicine services again.  
 PS4 I am willing to recommend telemedicine services to others.  

Basic 
information 

Gender (select One answer choice) A. Male B. Female 
Age (select one answer choice): A. Under 18 years old B. 18-30 years old C. 31-
40 years old D. 41-50 years old E. 51-60 years old F. Over 60 years old 
Frequency of using telemedicine (select one answer choice): A. Used only once B. 
Use once per month C. Use once per quarter D. Use once per year E. Never used 

 
Research design 

This study used a combination of 
convenience sampling and snowball 
sampling to collect data from people who 
had used telemedicine services in the past 
year. Questionnaires were first distributed 
through clusters of healthcare-related 
WeChat groups, including hospital visit 
exchange groups, health consultation 
groups, and community service groups, to 
reach potential participants. Members of 
the clusters were also asked to help forward 
the questionnaire to other eligible 
respondents to expand sample coverage. 
The survey utilized a cross-sectional 
design, and respondents were informed of 
the study’s purpose before participating; 
their participation was completely 
voluntary and anonymous. Considering the 
differences in the application of 
telemedicine services in different 
healthcare scenarios, the types of 
telemedicine services received by the 
respondents included a variety of forms, 
such as online consultation, 
teleconsultation, and health counseling, 
which helped to comprehensively assess 
the telemedicine services’ quality. The data 
were analyzed using SEM. Descriptive 
statistics and reliability analysis were 
performed using SPSS 27.0, and path 
analysis and hypothesis testing were 
performed using Amos 26.0. 

 
Data collection 

The questionnaire was disseminated 
to WeChat Groups via the online platform 
WJX (https://www.wjx.cn/), resulting in 
the collection of 349 responses. After data 
screening, 16 questionnaires recorded as 
“Never used” were excluded from the 
analysis. A total of 333 valid questionnaires 
were retained for analysis. In the sample, 
151 participants (45.35%) were male, and 
182 participants (54.65%) were female. 
The age group statistics included 7 
individuals (2.1%) under 18 years old, 51 
individuals (15.32%) between 18–25 years, 
81 (24.32%) between 26–30, 91 (27.33%) 
between 31–40, 63 (18.92%) between 41–
50, 19 (5.71%) between 51–60, and 21 
individuals (6.31%) above 60 years old. 
Concerning usage frequency, 87 people 
(26.13%) indicated that they used 
telemedicine only once, 97 (29.13%) 
reported monthly use, 119 (35.74%) used it 
quarterly, and 30 participants (9.01%) used 
it annually.  
 
Data Analysis 
Common method variance test 

The question format was first 
streamlined to enhance comprehension. 
Second, we allocated questions with 
varying constructs across separate pages to 
mitigate respondent fatigue and enhance 
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attention, thereby diminishing the potential 
for common method bias associated with 
the use of a uniform scale.33-35 

We employed supplementary 
statistical techniques to evaluate potential 
common method bias, thereby enhancing 
data quality. We employed a one-way test 
technique36 in conjunction with principal 
component analysis for validation 
purposes. The test results indicated that the 
eigenvalue for the item with the highest 
percentage of principal components was 
7.55, representing only 29.05% of the total 
variance, significantly below the 50% 
threshold. The eigenvalues of the six 
factors exceeded 1, indicating that no single 
factor predominantly influenced the data. 
Thus, the findings suggest that the data 
were not significantly influenced by 
common method bias, and thereby provided 
a solid basis for subsequent analyses. 
 
Reliability and validity tests 

The credibility of the research 
results is directly linked to the quality of the 
questionnaire. Therefore, we performed 

thorough reliability and validity 
assessments of the instrument.37 Three key 
metrics comprehensively evaluated the 
questionnaire: Cronbach’s alpha, 
composite reliability (CR), and convergent 
validity. Table 2.2 provides the results. The 
Cronbach’s alpha for most variables was 
greater than 0.8, indicating excellent 
internal consistency. The coefficient of the 
EM variable was notably high at 0.894, 
nearing a 0.9 standard of excellence. The 
RL variable exhibits a coefficient of 0.795, 
which remains within an acceptable range 
although below 0.8.38,39 The data indicate 
high level of stability in the questionnaire’s 
measurement of the target concept. 
Reliability was substantiated by the CR 
values of all variables, which exceeded the 
acceptable threshold of 0.7 for composite 
reliability. The test indicated that the 
average variance extracted (AVE) values, 
which must exceed 0.5 for each variable, 
exceeded the threshold, thereby confirming 
the convergent validity of the 
questionnaire.40, 41 

 
Table 2. Convergent validity test results 
 

      Unstd. S.E. z-
value P Std. SMC CR AVE Cronbach’s 

alpha 
Q1 <--- EC 1.031  0.075  13.679  <.001 0.816  0.666  

0.836 0.630 0.836 Q2 <--- EC 1.017  0.076  13.427  <.001 0.784  0.615  
Q3 <--- EC 1.000        0.781  0.610  
Q4 <--- RP 1.002  0.070  14.381  <.001 0.768  0.590  

0.862 0.610 0.864 
Q5 <--- RP 1.019  0.069  14.711  <.001 0.784  0.615  
Q6 <--- RP 1.016  0.070  14.497  <.001 0.774  0.599  
Q7 <--- RP 1.000        0.797  0.635  
Q8 <--- RL 1.094  0.095  11.527  <.001 0.776  0.602  

0.796 0.566 0.795 Q9 <--- RL 1.014  0.088  11.467  <.001 0.766  0.587  
Q10 <--- RL 1.000        0.713  0.508  
Q11 <--- AS 0.977  0.070  13.918  <.001 0.780  0.608  

0.854 0.593 0.853 
Q12 <--- AS 0.917  0.069  13.334  <.001 0.747  0.558  
Q13 <--- AS 0.995  0.072  13.827  <.001 0.775  0.601  
Q14 <--- AS 1.000        0.778  0.605  
Q15 <--- EM 1.044  0.069  15.232  <.001 0.786  0.618  

0.894 0.628 0.894 
Q16 <--- EM 0.982  0.063  15.498  <.001 0.797  0.635  
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      Unstd. S.E. z-
value P Std. SMC CR AVE Cronbach’s 

alpha 
Q17 <--- EM 1.015  0.068  14.941  <.001 0.773  0.598  
Q18 <--- EM 1.034  0.065  15.894  <.001 0.814  0.663  
Q19 <--- EM 1.000        0.793  0.629  
Q20 <--- PS 1.000        0.730  0.533  

0.832 0.554 0.836 Q21 <--- PS 1.008  0.082  12.345  <.001 0.747  0.558  
Q22 <--- PS 1.012  0.084  12.090  <.001 0.730  0.533  
Q23 <--- PS 1.042  0.082  12.645  <.001 0.769  0.591  

Note: Unstd. = unstandardized coefficient; S.E. = standard error; z-value = critical ratio; P = significance level; Std. = 
standardized coefficient; SMC = squared multiple correlation; CR = composite reliability; AVE = average variance extracted; 
*p < .05, **p < .01, ***p < .001. 
 
Discriminant validity test 

To ensure the accuracy and 
reliability of the study, the questionnaire 
was tested for discriminant validity. The 
square root of the AVE for each construct 
was compared with the correlation 
coefficients between that construct and 
other constructs42. Good discriminant 
validity was indicated when the AVE 

square root exceeded all correlation 
coefficients. Table 3 presents the results, 
with bold values on the diagonal indicating 
the square root of the AVE. Each bold value 
exceeds the others within its respective 
column. This result indicates significant 
differences among the constructs, 
highlighting the uniqueness of each and 
validating the questionnaire. 

 
Table 3. Convergent validity and distinguished validity  
 

Convergent validity Discriminant validity 
  AVE RL RP PS EM AS EC 

RL 0.566  0.752            
RP 0.610  0.467  0.781          
PS 0.554  0.489  0.496  0.744        
EM 0.628  0.366  0.402  0.437  0.792      
AS 0.593  0.386  0.348  0.514  0.333  0.770    
EC 0.630  0.411  0.384  0.442  0.411  0.409  0.794  

Note: The bold numbers on the diagonal are the square root of AVE, and the lower triangle is the facet Pearson correlation 
coefficient. 
 
Structural model validation 

Path analysis using Amos 26.0 
showed support for all six hypotheses. The 
analysis revealed a significant positive 
effect of responsiveness on expectation 
confirmation (β = 0.419, p < 0.001), 
explaining 17.6% of the variance. This 
suggests that in a telemedicine setting, 
patients expect a timely response, an 
expectation met when healthcare providers 

can respond quickly to patient needs, which 
in turn enhances patient satisfaction 
through expectation confirmation (β = 
0.129, p < 0.05). 

Analysis of other influences on 
patient satisfaction showed that assurance 
had the strongest effect (β = 0.277, p < 
0.001), suggesting that the technical 
stability of the telemedicine platform and 
the professionalism of the healthcare 
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service were the primary factors 
influencing patient satisfaction. RP had 
both a direct (β = 0.208, p < 0.01) and 
indirect effect through expectation 
confirmation, reaffirming the importance of 
timely response. The effects of RL (β = 
0.186, p < 0.01) and EC (β = 0.148, p < 
0.01) suggest that an accurate diagnostic 
and treatment process and emotional 

support from healthcare professionals are 
also important factors in enhancing patient 
satisfaction. Together, these variables 
explained 43.6% of the variance in patient 
satisfaction, indicating that the service 
quality dimensions selected in this study 
were effective in explaining patient 
satisfaction in telemedicine settings. 

 
Table 4. Structural model results  
 

      Unstd. S.E. C.R. P Std.(β) R² 
RP ---> EC 0.428 0.067 6.411 <.001 0.419 0.176 
EC ---> PS 0.123 0.058 2.098 0.036 0.129 

0.436 
RP ---> PS 0.202 0.073 2.763 0.006 0.208 
RL ---> PS 0.206 0.078 2.626 0.009 0.186 
AS ---> PS 0.269 0.063 4.283 <.001 0.277 
EM ---> PS 0.143 0.06 2.4 0.016 0.148 

Note: Unstd. = unstandardized coefficient; S.E. = standard error; C.R. = critical ratio; P = significance level; Std.(β) = 
standardized beta coefficient; R² = explanatory power; *p < .05, **p < .01, ***p < .001. 
 
DISCUSSION   
 

The results indicate a significant 
effect of RP on EC, with a standardized 
coefficient (Std. β = 0.419, p < 0.001). 
Patients using telemedicine typically expect 
more efficient and streamlined visits. 
Technical issues, including inadequate 
network quality or faulty equipment, can 
significantly impair the patient experience. 
The quality of equipment and networks 
utilized in hospitals is crucial for addressing 
needs and improving patients’ overall 
experience. Effectively functioning remote 
software in hospitals requires the presence 
of reliable computers and network 
facilities.43 The patient’s experience with 
telemedicine is critical. While this study 
covers a wide range of telemedicine service 
types, from online consultations to 
teleconsultations, the findings consistently 
show that, regardless of the service type, 
online healthcare platforms should be easy 
to use, accessible, and adaptable.44, 45 
Therefore, we recommend implementing a 
simplified, user-friendly online healthcare 

software design to minimize system 
failures and vulnerabilities, and to 
effectively improve responsiveness. Future 
research should further explore the specific 
differences in responsiveness requirements 
across different types of telemedicine 
services.46 Timely online responses from 
physicians can also enhance patients’ 
satisfaction, thereby increasing the 
probability of continued treatment.47 
Digital literacy among physicians is 
essential to enhance remote telemedicine 
practices. Insufficient training may hinder 
the ability of physicians, particularly those 
who are older and unacquainted with 
technology, to communicate effectively 
with patients online.48, 49 Patients’ digital 
literacy similarly influences telemedicine 
RP.50 

Data analysis indicated a positive 
effect of expectation confirmation on 
patient satisfaction, with a standardized 
coefficient of 0.129 (p < 0.05). Thus, we 
conclude that the confirmation of patients’ 
expectations significantly influences their 
satisfaction levels. Patients anticipate that 
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online healthcare services will meet their 
initial treatment expectations and may 
cease use if these expectations are 
unfulfilled. Conversely, they are more 
inclined to persist in using telemedicine if 
their service expectations are met.51 
Consequently, hospitals should refrain 
from excessively promoting telemedicine 
services because inflated patient 
expectations can result in cognitive 
dissonance. When actual experiences do 
not align with patients’ expectations, 
dissatisfaction may result. Excessive 
customer expectations are not inherently 
advantageous and may adversely affect the 
organization.52 

The data analysis indicated that the 
responsiveness of healthcare providers 
significantly influenced patient satisfaction 
with telemedicine (standardized coefficient 
(Std. β = 0.208, p < 0.005)). Responsiveness 
serves as a critical performance indicator, 
fostering a sense of understanding and 
respect among patients.53 This is 
fundamental to delivering patient-centered 
services. Telehealthcare providers must 
enhance and innovate their responsiveness 
to improve patient experience and 
satisfaction through technology 
advancements and healthcare 
professionals’ training.54 

Reinforcement learning 
significantly influenced patient satisfaction 
with telemedicine, with a standardized 
coefficient of 0.186 and a p-value of less 
than 0.005. Patients may express 
heightened concerns regarding the 
reliability of services due to distance and 
the apprehension that treatment could be 
compromised in remote settings, leading to 
inadequate care. Research indicates that the 
reliability of telemedicine for diagnosing 
specific conditions, including shoulder 
aches and pain is questionable.55 It is 
advisable for telemedicine service 
providers to select diagnostic methods that 
remain unaffected by distance. In addition, 

hospitals should guide patients to pursue 
offline care for conditions that are better 
suited for face-to-face diagnosis.56 To 
enhance reliability, telemedicine providers 
should focus on improving safety and 
effectiveness. Simplifying and 
standardizing processes are effective 
strategies to achieve these goals, as 
streamlining reduces the likelihood of 
errors, allowing providers to concentrate on 
delivering care. Hiring reliable and 
specialized technical teams is crucial for 
enhancing system reliability. This includes 
the integration of the Internet of Things, 
software-defined networking, and network 
function virtualization  technologies to 
address resource constraints and routing 
issues, and the utilization of horizontal and 
vertical backup mechanisms to improve 
service availability and reliability.57 

AS significantly influenced patient 
satisfaction, with a standardized coefficient 
of 0.277 and a p-value of less than 0.001. 
Effective assurance fosters a sense of safety 
in telemedicine, bolsters trust, alleviates 
anxiety, and significantly contributes to 
patient satisfaction.58 The usability of the 
telemedicine platform significantly 
contributes to establishing a stable and 
high-quality foundation for doctor-patient 
interactions. To overcome communication 
barriers telemedicine platforms should 
include features such as high-quality 
videoconferencing, real-time translation 
capabilities, and interactive tools that allow 
providers to better explain  medical queries.59,60 
These technological capabilities can help 
compensate for the lack of face-to-face 
contact by enhancing empathy through 
clear visual and audio interactions. 
Consequently, telemedicine providers must 
prioritize patient-centered approaches 
when selecting systems and software to 
enhance service accessibility, thereby 
improving patient trust and satisfaction.19,20 

EM significantly influenced patient 
satisfaction, with a standardized coefficient 
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of 0.148 and a p-value of < 0.005. Empathy 
constitutes an essential element of 
telehealth care delivery and is vital for the 
management of patient-provider interactions. 
The empathy exhibited by providers 
enhances outcomes by increasing patients’  
willingness to accept and adhere to medical 
advice, thereby improving outcomes and 
satisfaction.61,62 Remote communication, 
may lead to less effective emotional 
communication compared to offline 
interactions, potentially impacting trust and 
satisfaction.63 Thus telemedicine providers 
must cultivate effective communication 
skills to ensure that empathy is effectively 
conveyed in virtual environments.64 To 
overcome these emotional communication 
limitations, healthcare providers can adopt 
several strategies: utilize richer forms of 
nonverbal communication (e.g., 
appropriate facial expressions and 
gestures), express concern by asking 
questions and actively listening, and set 
aside time for emotional connection during 
each remote consultation.65,66 Simultaneously, 
specialized online communication skills 
training for healthcare workers is 
necessary.67 The expression of empathy has 
dual implications: it can enhance patient 
satisfaction, but may also contribute to 
healthcare provider burnout if not 
adequately managed.68 

Therefore, healthcare providers 
must implement patient-centered strategies 
aimed at improving overall healthcare 
performance to enhance patient satisfaction. 
This presents numerous challenges 
potentially arising from distance-related 
barriers, including delays, miscommunication, 
insufficient emotional connections, and 
patient expectations of prompt responses. 
Therapy teams must collaborate with 
technology teams to develop an efficient 
online healthcare delivery platform that 
ensures that patients receive high-quality, 
accessible, and reliable healthcare services. 

In addition to service quality, 
telemedicine faces important ethical 
challenges with respect to patient privacy 

and data security.69 Telemedicine platforms 
must establish strict data encryption 
mechanisms and implement strong 
password authentication to prevent 
unauthorized access and information 
leakage.70 Healthcare organizations should 
develop comprehensive patient privacy 
protection policies to ensure that all 
telemedicine interactions comply with 
medical data protection norms.71 

This study contributes theoretically 
by applying the SERVQUAL model to 
assess telemedicine patient satisfaction and 
combining the EC effect to highlight 
patients’ expectations for prompt 
responses. This combination represents a 
novel approach to the empirical 
investigation of patient satisfaction in 
telemedicine. This study comprehensively 
explored the factors influencing satisfaction 
with patient-centered services, offering 
novel research methods and perspectives 
within healthcare. This theoretical 
framework can also be applied to other 
research domains centered on the user 
experience. 

The results have several practical 
implications for healthcare practitioners 
and policymakers. First, healthcare 
organizations should prioritize the 
development of stable and professional 
telemedicine platforms because assurance 
has the strongest impact on patient 
satisfaction. This requires investment in 
technical infrastructure and medical staff 
training. Second, the dual effect of 
responsiveness (direct and indirect impacts 
confirmed through expectations) suggests 
that it is critical to establish clear response 
time standards and implement efficient 
online consultation processes. Healthcare 
providers should develop norms to ensure 
timely responses, while effectively 
managing patient expectations. Third, 
providers should not overlook the 
importance of offering emotional support in 
online interactions while maintaining the 
quality of professional services. Training 
programs should focus on helping 
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healthcare professionals develop the skills 
to express empathy in virtual environments. 

For policymakers, the findings 
suggest the need for comprehensive quality 
standards for telemedicine services. These 
include technical specification 
requirements, response time standards, 
healthcare service quality indicators, and 
doctor-patient communication norms. 
Simultaneously, policymakers should 
consider establishing a telemedicine service 
assessment system that incorporates service 
quality dimensions into the assessment 
indicators to promote the continuous 
improvement of telemedicine service 
quality.  

However, this study has several 
limitations. The ability to capture dynamic 
changes in patient satisfaction over time 
was limited by the cross-sectional design. A 
longitudinal study design would enhance 
our understanding of long-term trends in 
the quality of medical services and patient 
satisfaction. In addition, demographic 
variables (e.g., age and educational level) 
as potential moderators were not included, 
which may significantly influence patients’ 
perceptions of and satisfaction with 
telemedicine. For example, age may 
influence patients’ acceptance of 
technology, thereby moderating the effect 
of assurance on satisfaction, whereas 
education level may influence patients’ 
expectations of healthcare services.72,73 
Future research could explore how these 
demographic characteristics moderate the 
relationship between service quality 
dimensions and patient satisfaction. This 
study employed a comprehensive definition 
of telemedicine services without 
differentiating the various types of 
telemedicine. Diverse diseases and 
treatments require various telemedicine 
models that can influence patient 
experience and satisfaction. Finally, as this 
study collected data through the WeChat 
network in China during the post-epidemic 

period, the generalizability of the findings 
may be limited. Quantitative methods 
validated the theoretical model, which can 
be combined with qualitative studies in the 
future to delve into patients’ needs and 
telemedicine experiences. Future studies 
should address these limitations to yield 
more precise and targeted insights. 
 
CONCLUSION 
 

Telemedicine differs from 
traditional healthcare because of its distinct 
characteristics that healthcare providers 
must consider. Telemedicine providers 
must ensure treatment effectiveness while 
maintaining reliability, prompt responses, 
assurance, and empathy, all of which 
significantly influence the patient’s 
experience. Consequently, doctors must be 
trained in DL and online communication 
skills while hospitals must supply high-
quality networks and equipment 
Telemedicine providers must consider 
patients’ high expectations for prompt 
responses and effectively manage these 
because elevated expectations may lead to 
decreased satisfaction. 
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