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Abstract
Background: Telemedicine has expanded rapidly in recent years, with particularly pronounced growth following the
COVID-19 pandemic. By improving access to care and offering greater flexibility in service delivery, it has become an
important component of health care. Although the benefits of telemedicine for patients are well documented, its effects on
physician job satisfaction remain insufficiently understood. Given the importance of job satisfaction for workforce stability,
physician well-being, and quality of care, further examination of how telemedicine affects physician job satisfaction is
warranted.
Objective: This study aims to examine the association between telemedicine adoption and physician job satisfaction and to
assess whether the physician-patient relationship mediates this association.
Methods: A cross-sectional survey was conducted among health care professionals in Xi’an, China. Data were collected
between November 7 and December 8, 2023, via an online questionnaire administered using the REDCap (Research Electronic
Data Capture; Vanderbilt University) platform. A total of 12,052 physicians were included in the analysis. Physician job
satisfaction was measured using a validated 6-point Likert scale. Telemedicine adoption was assessed through self-report.
A partial proportional odds model was used to examine the association between telemedicine adoption and job satisfaction,
adjusting for a comprehensive set of potential confounders. Additionally, the Karlson-Holm-Breen (KHB) decomposition
method was used to explore the mediating role of physician-patient relationship quality in this association.
Results: Among 12,052 surveyed physicians, 1642 (13.62%) reported adopting telemedicine, whereas 10,410 (86.38%)
did not. After adjusting for demographic characteristics, work-related factors, psychological factors, and physician-patient
relationship, telemedicine adoption was significantly associated with higher job satisfaction (odds ratio [OR] 1.17, 95% CI
1.05‐1.30). Findings were robust across multiple sensitivity analyses. Subgroup analyses indicated that the association did
not vary across physician subgroups, and no significant interaction effects were observed. Mediation analysis revealed a total
effect of telemedicine on job satisfaction of 0.33 (95% CI 0.17‐0.50), with an indirect effect of 0.10 (95% CI 0.07‐0.13)
through improved physician-patient relationships, accounting for 30.30% of the total effect.
Conclusions: These findings suggest that telemedicine adoption is positively associated with physician job satisfaction,
partially mediated by the physician-patient relationship. Policies should promote telemedicine adoption while prioritizing
platform designs that support effective physician-patient interactions to enhance provider well-being and care outcomes.
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Introduction
Telemedicine refers to the provision of health care serv-
ices over a distance using information and communica-
tion technologies, enabling remote diagnosis, consultation,
treatment, and patient monitoring without the need for
physical co-location [1]. Telemedicine has demonstrated
significant potential to address longstanding challenges in
health care systems. It effectively mitigates barriers such
as limited access to care in rural and underserved popula-
tions, inefficiencies caused by overcrowded facilities and
prolonged patient wait times, uneven distribution of health
care resources, and escalating costs associated with traditional
in-person care [2]. Globally, the use of telemedicine has
increased significantly, especially following the COVID-19
pandemic [3]. According to a World Health Organization
(WHO) survey, by 2022, over 70% of member states in
the WHO European Region had implemented some form of
telemedicine [4].

Telemedicine has become increasingly integrated into
diverse clinical contexts, including primary care [5], chronic
disease management [6], mental health services [7,8], and
specialist consultations [9]. For physicians, this development
has significantly altered traditional modes of clinical work.
Remote consultations alter the pace and structure of daily
workflows, reduce face-to-face interactions, and often require
adaptation to new technologies [10]. Clinical decision-making
is increasingly supported by digital tools [11], and communi-
cation with both patients and colleagues often takes place via
electronic platforms.

These shifts have important implications for physicians’
work experience [12], particularly in relation to job satis-
faction. Job satisfaction is widely recognized as a critical
component of physician well-being and a key determinant
of health care system performance. Higher levels of physi-
cian satisfaction are consistently associated with improved
clinical performance [13,14], lower turnover intentions [15,
16], reduced burnout [17], and better patient care [18].
Nevertheless, empirical evidence on the association between
telemedicine and physicians’ job satisfaction remains mixed.
In Australia, a large national survey of over 7000 physicians
demonstrated that those using digital health technologies were
approximately 14 percentage points more likely to report
higher job satisfaction versus nonusers [19]. Similarly, a US
study found that the use of specific telemedicine modalities,
particularly video consultations and electronic health record
(EHR) integrated platforms, was positively associated with
higher physician job satisfaction [20]. However, evidence
from a large ambulatory cohort indicated potential drawbacks,
as higher telemedicine intensity was associated with increased
after-hours EHR workload, which may negatively affect
job satisfaction and work-life balance [21]. These divergent
findings highlight the need for further investigation into the
relationship between telemedicine adoption and physicians’
overall job satisfaction.

Although prior studies have explored the effects of
telemedicine on physician job satisfaction, limited attention

has been paid to whether this relationship varies across
different physician subgroups. Given the substantial variation
in physicians’ demographic and professional characteristics,
it is plausible that telemedicine may not affect all physicians
in the same way [22]. Examining these potential subgroup
differences can improve our understanding of how telemedi-
cine influences physician satisfaction and help inform more
targeted and effective implementation strategies.

Moreover, few studies have examined the mechanisms
underlying the relationship between telemedicine adoption
and physician job satisfaction. One potential mediator is
the physician-patient relationship. Telemedicine transforms
how doctors and patients communicate by enabling clinical
interactions to occur on virtual platforms. The adoption of
telemedicine can modify key aspects of clinical communica-
tion, enabling more flexible information exchange, reduced
time burden, and more efficient clarification and follow-up
of clinical issues [23]. Such improvements can strengthen
the quality of physician-patient interactions and foster a
more positive relationship. In turn, this improved relationship
is plausibly linked to physicians’ job satisfaction, accord-
ing to Relational Job Design Theory [24], which posits
that more frequent, prolonged, and meaningful interactions
with beneficiaries strengthen employees’ perceptions of their
positive impact and affective commitment, thereby increas-
ing their motivation to make a prosocial difference. For
physicians, stronger prosocial motivation is likely to enhance
their engagement in patient care and reinforce their sense
of competence and social worth, both of which are strongly
linked to higher job satisfaction [25,26]. Taken together, these
insights suggest that the physician-patient relationship may
serve as a key pathway linking telemedicine adoption to
physicians’ job satisfaction.

Given the increasing integration of telemedicine into
routine clinical practice, understanding its impact on
physician well-being has become increasingly important. This
study aims to evaluate the impact of telemedicine adop-
tion on physicians’ job satisfaction and to examine whether
this association varies across different physician subgroups.
Moreover, the study explores the underlying mechanisms
of this relationship by assessing the mediating role of the
physician-patient relationship. The findings are expected
to provide practical guidance for improving telemedicine
implementation and enhancing physician well-being.

Methods
Study Design and Participants
This study used data from a large-scale cross-sectional survey
conducted among health care professionals in Xi’an, China.
A stratified cluster sampling design based on probability
proportional to size was used. In total, 47 hospitals and 59
primary health care facilities were selected. All employees
within the selected institutions were invited to participate
in the survey. Data were collected between November 7
and December 8, 2023, using an online survey administered
through REDCap (Research Electronic Data Capture; version
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15.2.1; Vanderbilt University). The questionnaire encom-
passed multiple domains, including demographic characteris-
tics, health status, work-related experiences, attitudes toward
internet-based health care, and perceptions of workplace
changes.

For the purposes of this study, only physicians were
included in the analysis, as they are the primary providers
of telemedicine-based clinical consultations. Physicians were
identified based on professional licensure status, including

those registered as licensed physicians or assistant physicians
in either Western or Traditional Chinese medicine. A total
of 20,396 physicians responded to the survey. After exclud-
ing incomplete and ineligible responses, 12,052 valid cases
remained in the final analytic sample. A detailed overview
of the data cleaning and selection process is presented in
Figure 1. The reporting of this cross-sectional study adheres
to the STROBE (Strengthening the Reporting of Observatio-
nal Studies in Epidemiology) checklist (Checklist 1).

Figure 1. Flowchart of the sample selection process.

Measures

Job Satisfaction
Job satisfaction was measured using a single-item statement,
“Overall, I am very satisfied with my current job.” Respond-
ents rated their agreement using a 6-point Likert-type scale
with the following response options: (1) strongly disagree,
(2) disagree, (3) somewhat disagree, (4) somewhat agree,
(5) agree, and (6) strongly agree. The use of a single-item
measure to capture overall job satisfaction has been validated
in prior studies, demonstrating adequate levels of reliability
and convergent validity [27,28]. The decision to adopt a
6-point scale, rather than a traditional 5-point or 7-point
format, was based on evidence suggesting that even-point
Likert scales can reduce central tendency bias by eliminating
the neutral option and may provide greater discriminatory
power across response categories [29,30].

Telemedicine Adoption
The primary independent variable in this study was phys-
icians’ adoption of telemedicine services, which reflects
the integration of digital technologies into clinical practice.
This variable was measured by asking physicians whether
they had provided medical consultations or treatments

via internet-based platforms. Responses were binary, with
physicians answering “yes” if they had delivered services
online and “no” if they had not.

Physician-Patient Relationship
To measure the physician-patient relationship from the
physician’s viewpoint, a 5-item physician-patient relationship
scale was developed based on core relational dimensions
identified in prior research and validated instruments such
as the Patient-Doctor Relationship Questionnaire (PDRQ-9)
[31]. The scale focused on 5 key relational components,
including trust, respect, recognition, interpersonal satisfac-
tion, and overall relational quality. Specifically, physicians
were asked to rate their perceptions on the following
aspects: (1) To what extent do you feel patients respect
you? (2) To what extent do you feel patients trust the
services you provide? (3) How would you rate the physi-
cian-patient relationship? (4) To what extent do you feel
patients recognize the value of your work? (5) In most cases,
how satisfied are patients with the care you provide? All
items were rated on a 5-point Likert scale ranging from
1 (“very poor”) to 5 (“very good”). The average score of
the 5 items was calculated to represent the overall level of
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physician-patient relationship, with higher scores indicating
more positive relationships.

To assess the measurement validity of the 5-item
physician-patient relationship scale, we conducted an
exploratory factor analysis, which yielded a Kaiser-Meyer-
Olkin (KMO) value of 0.82 and a significant Bartlett test
of sphericity (χ²10=19,569.89; P<.001). All 5 items loaded
strongly on the factor (loadings ranged from 0.59 to 0.74).
The internal consistency of the scale was good, with a
Cronbach α of 0.81.
Control Variables
We included three sets of control variables in the analysis:
demographic, work-related characteristics, and psychological
factors. Physician demographics comprised sex (male or
female), age (categorized as ≤30, 31‐44, 45‐59, and ≥60
years), marital status (married or unmarried), and educa-
tional attainment (categorized as associate degree or below,
bachelor’s degree, master’s degree, or doctoral degree).

Work-related characteristics included professional title,
hospital type, employment status, medical specialty,
managerial position, years in practice, years of service at
the current institution, monthly income, and weekly work-
ing hours. In China, physicians hold professional titles that
indicate their career stage. Professional titles were used as
a proxy for career seniority and categorized into 4 levels
according to the Chinese medical title system, including no
title, junior, mid-level, and senior. As hierarchical levels
are defined and routinely applied within the public hospital
system in China, and such information was not collected
in our data for private hospitals, hospitals were categorized
into 4 types, including tertiary, secondary, primary, and
private hospitals. Employment status was measured by asking
whether physicians held a permanent (tenured) position at
their institution. Responses were coded as 1 for permanent
employee and 0 for contract employee. Medical specialty
was classified according to the physician’s department and
included the following categories: clinical, medical technol-
ogy, general practitioner, and others. The managerial position
was coded as a binary variable indicating whether the
physician held any administrative or leadership roles within
their department, with 1 representing “yes” and 0 representing
“no.” Years in practice were measured by asking physicians
how many years they have been practicing medicine since
completing their training. Years of service at the current
institution were assessed by asking physicians how long they
had been employed at their current workplace.

Psychological factors were measured using indicators
of work stress, depression, and anxiety. Work stress was
assessed using “Overall, I feel a high level of work-related
stress,” with responses on a 6-point Likert scale ranging from
strongly disagree to strongly agree. For analysis, respon-
ses were grouped into 3 categories: low stress (combining
strongly disagree and disagree), moderate stress (combin-
ing somewhat disagree and somewhat agree), and high
stress (combining agree and strongly agree). Depression and
anxiety were assessed by self-reported clinical diagnosis, with

participants indicating whether they have ever been diagnosed
with depression or anxiety disorders.
Statistical Analysis
All statistical analyses were performed using STATA
(version 17 MP; StataCorp LLC) and R (version 4.5.0; R
Foundation for Statistical Computing). Statistical significance
was set at a 2-sided P<.05.

Descriptive statistics were first calculated to summarize
the characteristics of physicians. Given the skewed distri-
bution of continuous variables, medians and IQRs were
reported. Categorical variables were summarized using
frequencies and percentages. To compare differences between
physicians who provided telemedicine services and those who
did not, the Mann-Whitney U test was applied for continuous
variables, and the chi-square test was used for categorical
variables.

Given the ordered nature of the job satisfaction outcome,
we initially fitted an ordered logistic regression model to
examine the association between telemedicine adoption and
physicians’ job satisfaction. The proportional odds assump-
tion was evaluated using the Brant test [32]. The overall test
indicated that the assumption was violated (χ²116=357.04;
P<.001), although telemedicine adoption met the proportion-
ality requirement (χ²4=4.16; P=.39). The detailed Brant test
results are presented in Table S1 in Multimedia Appendix
1. To address these violations and avoid biased estimates,
we used a partial proportional odds model, which relaxes the
proportional odds constraint for variables that do not meet the
assumption while maintaining the constraint for variables that
do [33]. The final model included telemedicine adoption as
the primary independent variable and adjusted for all control
variables, including physicians’ demographic characteristics,
work-related factors, psychological factors, and the physi-
cian-patient relationship. Subgroup analyses were performed
to examine potential variations in the relationship between
telemedicine adoption and job satisfaction across all control
variables. Continuous variables (eg, years in practice and
weekly working hours) were dichotomized at their median
values to ensure balanced group sizes for subgroup compari-
sons.

We used the Karlson-Holm-Breen (KHB) method to
examine whether the physician-patient relationship medi-
ated the association between telemedicine adoption and job
satisfaction. The KHB approach allows for the decomposi-
tion of total effects into direct and indirect components in
non-linear probability models [34]. This method effectively
corrects for the rescaling problem that arises when com-
paring coefficients across nested nonlinear models, thereby
providing unbiased estimates of mediation effects [35].

We conducted additional analyses to verify the robustness
of our main finding. First, we re-estimated the main mod-
els using ordinary least squares regression as an alternative
specification. Second, we used an alternative measure of job
satisfaction based on a 5-point Likert item from the question-
naire, “Overall, I am very satisfied with my current job,” with
responses ranging from strongly disagree to strongly agree,
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to test the consistency of results across different satisfaction
measures. Third, we used physicians’ weekly online patient
volume as a continuous measure of telemedicine adoption to
assess the robustness of our findings.
Ethical Considerations
This study was approved by the Biomedical Ethics Commit-
tee of Xi’an Jiaotong University (XJTUAE2646). Electronic
informed consent was obtained from all participants. All
responses were anonymous, and no personal identifying
information was collected. No compensation was provided
to participants.

Results
Descriptive Statistics
The basic characteristics of physicians are displayed in Table
1. Among the 12,052 physicians, 1642 (13.62%) repor-
ted adopting telemedicine services, while 10,410 (86.38%)
did not use telemedicine. The sample comprised 7351
out of 12,052 (61.08%) female physicians. Over half of

the participants (6318/12,052; 52.42%) were aged 31-44
years. Most physicians were married. Regarding educational
attainment, 5380 out of 12,052 (44.64%) held a bache-
lor’s degree and 4512 out of 12,052 (37.44%) held a
master’s degree. Physicians with mid-level professional titles
accounted for 39.17% (4712/12,052) of the sample, followed
by those with a junior title (3850/12,052; 32.00%). More than
half of the physicians (6765/12,052; 56.20%) were employed
at tertiary hospitals. About 65.73% (7282/12,052) of the
physicians held permanent positions. Clinicians accounted
for 53.71% (6465/12,052) of the sample. The proportion
of physicians holding managerial positions was 24.89%
(3000/12,052). The median years of practice and years of
service at the current institution were 12 and 8, respec-
tively. The median monthly income was 8000 yuan (US
$1159.34). The median number of weekly working hours
was 50. Physicians who perceived work stress as “high” and
“moderate” accounted for 48.14% (5800/12,052) and 42.98%
(5179/12,052), respectively. The prevalence of depression
and anxiety among participants was 4.32% (521/12,052) and
10.33% (1245/12,052), respectively.

Table 1. Characteristics of physicians stratified by telemedicine adoption.
Variablesa Total (N=12,052) Telemedicine adoption P value

Yes (n=1642) No (n=10,410)
Sex, n (%) <.001
  Female 7351 (61.08) 797 (48.60) 6554 (63.05)
  Male 4684 (38.92) 843 (51.40) 3841 (36.95)
Age (years), n (%) <.001
  ≤30 2409 (19.99) 113 (6.88) 2296 (22.06)
  31-44 6318 (52.42) 858 (52.25) 5460 (52.45)
  45-59 3077 (25.53) 612 (37.27) 2465 (23.68)
  ≥60 248 (2.06) 59 (3.59) 189 (1.82)
Marital status, n (%) <.001
  Married 9862 (82.00) 1481 (90.30) 8381 (80.69)
  Unmarriedb 2165 (18.00) 159 (9.70) 2006 (19.31)
Education, n (%) <.001
  Associate degree or below 1449 (12.02) 137 (8.34) 1312 (12.60)
  Bachelor’s degree 5380 (44.64) 658 (40.07) 4722 (45.36)
  Master’s degree 4512 (37.44) 615 (37.45) 3897 (37.44)
  Doctoral degree 711 (5.90) 232 (14.13) 479 (4.60)
Professional titles, n (%) <.001
  No title 266 (2.21) 13 (0.79) 253 (2.43)
  Junior 3850 (32.00) 220 (13.41) 3630 (34.93)
  Mid-level 4712 (39.17) 564 (34.39) 4148 (39.92)
  Senior 3203 (26.62) 843 (51.40) 2360 (22.71)
Hospital type, n (%) <.001
  Tertiary hospitals 6765 (56.20) 1063 (64.78) 5702 (54.84)
  Secondary hospitals 2242 (18.62) 203 (12.37) 2039 (19.61)
  Primary hospitals 2233 (18.55) 163 (9.93) 2070 (19.91)
  Private hospitals 798 (6.63) 212 (12.92) 586 (5.64)
Employment status, n (%) <.001
  Permanent employee 7282 (65.73) 1067 (75.46) 6215 (64.30)
  Contract employee 3797 (34.27) 347 (24.54) 3450 (35.70)
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Variablesa Total (N=12,052) Telemedicine adoption P value

Yes (n=1642) No (n=10,410)
Medical specialty, n (%) <.001
  Clinical 6465 (53.71) 1079 (65.75) 5386 (51.81)
  Medical technology 376 (3.12) 28 (1.71) 348 (3.35)
  General practitioner 1224 (10.17) 117 (7.13) 1107 (10.65)
  Others 3971 (32.99) 417 (25.41) 3554 (34.19)
Managerial position, n (%) <.001
  No 9052 (75.11) 1033 (62.91) 8019 (77.03)
  Yes 3000 (24.89) 609 (37.09) 2391 (22.97)
Years in practice, median (IQR) 12 (6‐21) 17 (10‐26) 11 (5‐20) <.001
Years of service at the current institution,
median (IQR)

8 (3-15) 12 (6‐20) 7 (3-14) <.001

Monthly incomec, median (IQR) 8000 (5000‐10,000) 10,000 (7000‐15,000) 7500 (5000‐10,000) <.001
Weekly working hours, median (IQR) 50 (40‐60) 50 (45‐60) 50 (40‐60) <.001
Work stress, n (%) <.001
  Low 1070 (8.88) 132 (8.04) 938 (9.01)
  Moderate 5179 (42.98) 633 (38.57) 4546 (43.68)
  High 5800 (48.14) 876 (53.38) 4924 (47.31)
Depression, n (%) .009
  No 11,531 (95.68) 1551 (94.46) 9980 (95.87)
  Yes 521 (4.32) 91 (5.54) 430 (4.13)
Anxiety, n (%) <.001
  No 10,807 (89.67) 1423 (86.66) 9384 (90.14)
  Yes 1245 (10.33) 219 (13.34) 1026 (9.86)
Physician-patient relationship, median (IQR) 3.8 (3.4‐4) 3.8 (3.4‐4.2) 3.8 (3.4‐4) <.001

aCounts are based on valid (nonmissing) responses for each variable.bIndividuals who are single (never married), divorced, or widowed.cIncome is measured in Chinese Yuan (RMB), in 2023, the average exchange rate was approximately US $1=7.08 RMB.

Significant differences were observed between physicians
who adopted telemedicine and those who did not across
multiple characteristics. Compared to those who did not adopt
telemedicine, physicians who adopted telemedicine were
more likely to be male, older, married, hold a doctoral degree
and senior professional titles, work in tertiary hospitals, be
permanent employees, work in clinical departments, possess
managerial roles, have longer years of practice and tenure at
their current institution, and report higher monthly income
(all P<.001). Additionally, telemedicine adopters reported
higher work stress and were more likely to experience
symptoms of depression and anxiety (all P<.01).
Association Between Telemedicine
Adoption and Physician Job Satisfaction
We used a partial proportional odds model to estimate
the association between telemedicine adoption and job

satisfaction among physicians. The telemedicine adoption
met the proportional odds assumption, indicating a consis-
tent effect across cumulative logits. As shown in Table
2, telemedicine adoption was positively associated with
higher job satisfaction. Specifically, physicians who adopted
telemedicine had 17% higher odds of reporting a higher
satisfaction level compared with those who did not (odds ratio
[OR] 1.17, 95% CI 1.05‐1.30).

Table 2. Association between telemedicine adoption and physician job satisfaction.
Variables Physician job satisfaction, ORa (95% CI)

Very dissatisfied Dissatisfied Somewhat dissatisfied Somewhat satisfied Satisfied
Telemedicine adoption
(reference=no)
  Yes 1.17b (1.05-1.30) 1.17b (1.05-1.30) 1.17b (1.05-1.30) 1.17b (1.05-1.30) 1.17b (1.05-1.30)
Sex (reference=female)
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Variables Physician job satisfaction, ORa (95% CI)

Very dissatisfied Dissatisfied Somewhat dissatisfied Somewhat satisfied Satisfied
  Male 0.70b (0.55-0.90) 0.87 (0.74-1.02) 1.13c (1.02-1.25) 1.13b (1.03-1.23) 1.24d (1.11-1.39)
Age (years), (reference ≤30)
  31-44 0.97 (0.85-1.10) 0.97 (0.85-1.10) 0.97 (0.85-1.10) 0.97 (0.85-1.10) 0.97 (0.85-1.10)
  45-59 1.13 (0.78-1.63) 1.08 (0.82-1.42) 0.99 (0.79-1.25) 1.10 (0.88-1.36) 1.26 (1.00-1.59)
  ≥60 1.45 (0.98-2.14) 1.45 (0.98-2.14) 1.45 (0.98-2.14) 1.45 (0.98-2.14) 1.45 (0.98-2.14)
Marital status
(reference=unmarried)
  Married 1.78d (1.33-2.37) 1.40b (1.15-1.71) 1.25b (1.09-1.43) 1.08 (0.96-1.22) 1.05 (0.90-1.23)
Education
(reference=associate degree
or below)
  Bachelor’s degree 0.80b (0.68-0.93) 0.80b (0.68-0.93) 0.80b (0.68-0.93) 0.80b (0.68-0.93) 0.80b (0.68-0.93)
  Master’s degree 0.73b (0.60-0.88) 0.73b (0.60-0.88) 0.73b (0.60-0.88) 0.73b (0.60-0.88) 0.73b (0.60-0.88)
  Doctoral degree 0.71b (0.56-0.90) 0.71b (0.56-0.90) 0.71b (0.56-0.90) 0.71b (0.56-0.90) 0.71b (0.56-0.90)
Professional titles
(reference=no title)
  Junior 0.80 (0.62-1.03) 0.80 (0.62-1.03) 0.80 (0.62-1.03) 0.80 (0.62-1.03) 0.80 (0.62-1.03)
  Mid-level 0.58d (0.45-0.76) 0.58d (0.45-0.76) 0.58d (0.45-0.76) 0.58d (0.45-0.76) 0.58d (0.45-0.76)
  Senior 0.60d (0.45-0.79) 0.60d (0.45-0.79) 0.60d (0.45-0.79) 0.60d (0.45-0.79) 0.60d (0.45-0.79)
Hospital type (reference
=tertiary hospitals)
  Secondary hospitals 0.83b (0.75-0.93) 0.83b (0.75-0.93) 0.83b (0.75-0.93) 0.83b (0.75-0.93) 0.83b (0.75-0.93)
  Primary hospitals 0.71d (0.62-0.81) 0.71d (0.62-0.81) 0.71d (0.62-0.81) 0.71d (0.62-0.81) 0.71d (0.62-0.81)
  Private hospitals 4.67e-11d (4.36e-11 to

5.00e-11)
23.41 (0.01-590922.3) 0.48 (0.19-1.20) 1.69 (0.79-3.64) 2.30c (1.14-4.65)

Employment status
(reference=contract
employee)
  Permanent employee 0.86d (0.79-0.93) 0.86d (0.79-0.93) 0.86d (0.79-0.93) 0.86d (0.79-0.93) 0.86d (0.79-0.93)
Medical specialty
(reference=clinical)
  Medical technology 1.25c (1.02-1.53) 1.25c (1.02-1.53) 1.25c (1.02-1.53) 1.25c (1.02-1.53) 1.25c (1.02-1.53)
  General practitioner 1.02 (0.89-1.16) 1.02 (0.89-1.16) 1.02 (0.89-1.16) 1.02 (0.89-1.16) 1.02 (0.89-1.16)
  Others 1.05 (0.97-1.13) 1.05 (0.97-1.13) 1.05 (0.97-1.13) 1.05 (0.97-1.13) 1.05 (0.97-1.13)
Managerial position
(reference=no)
  Yes 1.44d (1.32-1.58) 1.44d (1.32-1.58) 1.44d (1.32-1.58) 1.44d (1.32-1.58) 1.44d (1.32-1.58)
Years in practice 1.00 (0.99-1.01) 1.00 (0.99-1.01) 1.00 (0.99-1.01) 1.00 (0.99-1.01) 1.00 (0.99-1.01)
Years of service at the
current institution

0.99c (0.99-1.00) 0.99c (0.99-1.00) 0.99c (0.99-1.00) 0.99c (0.99-1.00) 0.99c (0.99-1.00)

ln(Income)e 1.03 (0.99-1.08) 1.03 (0.99-1.08) 1.03 (0.99-1.08) 1.03 (0.99-1.08) 1.03 (0.99-1.08)
Weekly working hours 1.00d (0.99-1.00) 1.00d (0.99-1.00) 1.00d (0.99-1.00) 1.00d (0.991.00) 1.00d (0.99-1.00)
Work stress (reference=low)
  Moderate 4.76d (2.74-8.26) 2.44d (1.78-3.33) 0.73b (0.58-0.91) 0.24d (0.20-0.29) 0.21d (0.18-0.25)
  High 1.04 (0.67-1.64) 1.05 (0.79-1.40) 0.57d (0.46-0.72) 0.38d (0.32-0.45) 0.33d (0.28-0.38)
Depression (reference=no)
  Yes 0.49d (0.34-0.71) 0.49d (0.37-0.65) 0.52d (0.41-0.65) 0.73b (0.58-0.92) 1.14 (0.80-1.63)
Anxiety (reference=no)
  Yes 0.42d (0.31-0.58) 0.62d (0.49-0.77) 0.79b (0.67-0.92) 0.66d (0.57-0.77) 0.72b (0.57-0.92)
Physician-patient
relationship

3.05d (2.47-3.76) 3.03d (2.61-3.51) 2.79d (2.53-3.08) 3.41d (3.13-3.71) 4.54d (4.06-5.08)

aOR: odds ratio.
bP<.01.
cP<.05.
dP<.001.
eln(Income) refers to the natural logarithm of monthly income.
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In addition to telemedicine adoption, several covariates were
significantly associated with job satisfaction, and many
exhibited clear nonproportional effects across the satisfaction
thresholds. For example, in the lowest satisfaction category,
males are less likely to report higher satisfaction levels than
females (OR 0.70, 95% CI 0.55‐0.90), whereas at higher
thresholds the direction of the association reversed, with
males more likely to report higher satisfaction (eg, OR 1.24,
95% CI 1.11‐1.39). Married physicians were more likely to
report higher satisfaction than unmarried physicians at the
lower thresholds, but the association diminished and was
not statistically significant at the higher satisfaction levels.
Physicians with moderate stress were more likely to report
higher satisfaction at the lower thresholds but were less likely
to report higher levels of satisfaction at the higher thresh-
olds. High stress was associated with lower satisfaction at
the higher thresholds. Physicians with depressive symptoms
were less likely to report higher satisfaction at the lower
and middle thresholds, with the association weakening at the
highest satisfaction level. Physicians with anxiety were less
likely to report higher satisfaction across all thresholds. Better
physician-patient relationships were strongly and consistently
associated with higher satisfaction across all thresholds, with
stronger effects observed at the highest satisfaction level.

For covariates meeting the proportional-odds assumption,
the estimated effects were consistent across all satisfac-
tion thresholds. Physicians with higher education and those
holding mid-level or senior professional titles exhibited
significantly lower job satisfaction. Employment in secon-
dary and primary hospitals was associated with reduced
satisfaction relative to tertiary hospitals. Permanent employ-
ees reported lower levels of job satisfaction than contract
employees (OR 0.86, 95% CI 0.79‐0.93). Physicians in
medical technology specialties reported higher satisfaction

than those in clinical specialties (OR 1.25, 95% CI 1.02‐
1.53). Holding a managerial position showed a positive
association with job satisfaction (OR 1.44, 95% CI 1.32‐
1.58). Longer tenure was associated with slightly higher odds
of reporting lower satisfaction (OR 0.99, 95% CI 0.99‐1.00).
Longer weekly working hours were negatively associated
with job satisfaction (OR 1.00, 95% CI 0.99‐1.00).
Subgroup Analyses
Subgroup analyses were conducted to examine whether the
association between telemedicine adoption and physician
job satisfaction differed by physician characteristics. The
association was generally consistent across groups, with no
significant interaction effects detected (all P for interaction
>.05), as illustrated in Figure 2. Notably, the association
was statistically significant among female physicians (OR
1.20, 95% CI 1.03‐1.40), those aged 31‐44 years (OR 1.22,
95% CI 1.05‐1.42), married physicians (OR 1.19, 95% CI
1.06‐1.33), those with a master’s degree (OR 1.21, 95% CI
1.02‐1.44), permanent employees (OR 1.17, 95% CI 1.03‐
1.33), and physicians in the “others” specialty group (OR
1.29, 95% CI 1.05‐1.59). In addition, significant associations
were found among physicians with managerial positions (OR
1.25, 95% CI 1.03‐1.50), those with fewer than 12 years of
practice (OR 1.27, 95% CI 1.05‐1.55), those with less than 8
years of service at the current institution (OR 1.25, 95% CI
1.04‐1.51), those with monthly income below 8000 RMB (US
$1159.34; OR 1.30, 95% CI 1.06‐1.60), and those working
fewer than 50 hours per week (OR 1.32, 95% CI 1.11‐1.57).
Finally, telemedicine adoption was positively associated with
job satisfaction among physicians reporting moderate work
stress (OR 1.27, 95% CI 1.07‐1.51), those without depression
(OR 1.15, 95% CI 1.02‐1.28), and those without anxiety
symptoms (OR 1.14, 95% CI 1.02‐1.29).
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Figure 2. Forest plot of subgroup analyses on the association between telemedicine adoption and physician job satisfaction. Income is measured in
Chinese Yuan (RMB). In 2023, the average exchange rate was approximately US $1=7.08 RMB. OR: odds ratio.

Mediation Analyses
Table 3 presents the results of the KHB decomposition
analysis. The results indicated a significant partial media-
tion effect. The total effect of telemedicine adoption on

job satisfaction was 0.33 (95% CI 0.17-0.50). After account-
ing for the physician-patient relationship, the direct effect
decreased to 0.23 (95% CI 0.07-0.39), while the indi-
rect effect through the physician-patient relationship was
0.10 (95% CI 0.07-0.13). This indirect pathway accounted
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for 30.30% of the total effect, suggesting that the physi-
cian-patient relationship plays an important mediating role
between telemedicine adoption and job satisfaction.

Table 3. Mediation effect of physician-patient relationship on telemedicine and job satisfaction.
Effect β (95% CI) P value Proportion of mediating effect
Total effect .33 (0.17-0.50) <.001 —a

Direct effect .23 (0.07-0.39) .006 69.70%
Indirect effect .10 (0.07-0.13) <.001 30.30%

aNot available.

Sensitivity Analysis
The sensitivity analyses supported the robustness of our main
findings. First, we re-estimated the models using ordinary
least squares regression as a robustness check, and the results
remained consistent with the original models in terms of
direction and statistical significance (Table S2 in Multime-
dia Appendix 1). Second, when job satisfaction was meas-
ured using an alternative 5-point Likert item, the association
between telemedicine adoption and job satisfaction remained
robust (Table S3 in Multimedia Appendix 1). Third, we
replaced the binary indicator of telemedicine adoption with
a continuous measure reflecting the number of patients a
physician consulted online per week. The results remained
robust, further supporting the validity of our main findings
(Table S4 in Multimedia Appendix 1).

Discussion
Principal Findings
In this cross-sectional study of physicians, telemedicine
adoption was significantly associated with higher levels of job
satisfaction. Physicians who adopted telemedicine reported
higher levels of job satisfaction compared with those who
did not, and this association remained robust across multi-
ple sensitivity analyses. Mediation analysis further suggested
that the physician-patient relationship partially explained this
association. These findings contribute to a growing body of
literature examining how digital health technologies affect
physicians’ work experiences and underscore the importance
of preserving strong interpersonal relationships in virtual care
settings.
Comparison With Prior Work
The telemedicine adoption rate in our study was 13.62%,
which appears relatively low compared to telemedicine
adoption rates reported in other countries, where physi-
cian uptake during the COVID-19 pandemic ranged from
approximately 30% to 87% [36-38]. This difference may
be partly attributable to variations in the measurement of
telemedicine adoption. In our study, adoption was defined
specifically as whether physicians had provided medical
consultations or treatments via internet-based platforms,
whereas some international studies use broader definitions of
telemedicine that include not only direct patient consultations

but also activities such as exchanging referrals with other
providers, ordering and reviewing diagnostic tests, or other
forms of remote care, thereby yielding higher reported rates.
Additionally, regional differences and health care system
characteristics in Xi’an and broader China may play a role.

Consistent with previous research, our study found that
telemedicine adoption is positively associated with physician
job satisfaction [19,20]. This association may reflect several
potential advantages of telehealth services that directly
influence physicians’ work experiences. Previous studies
have found that telemedicine enhances scheduling flexibil-
ity and work-life balance among physicians [19], reduces
administrative burdens [39], and increases practice produc-
tivity [40], all of which are closely linked to lower stress
and higher job satisfaction. Additionally, telemedicine may
support more efficient patient follow-up and continuity of
care, particularly in primary care [41] and chronic disease
management settings [42,43], thereby improving the clinical
workflow. Taken together, these features may contribute to a
more sustainable and fulfilling clinical practice.

Subgroup analyses demonstrated that the positive
association between telemedicine adoption and physician
job satisfaction was generally consistent across various
demographic and professional groups, with no significant
interaction effects observed. These findings imply that
telemedicine adoption is broadly beneficial for physician
job satisfaction, regardless of demographic or work-rela-
ted characteristics. Nonetheless, the significant associations
within certain subgroups indicate that the effect may be more
detectable among physicians sharing specific characteristics.

The mediation analysis revealed a significant partial
mediating effect, indicating that telemedicine adoption is
associated with a more positive physician-patient relationship,
which in turn contributes to higher job satisfaction. Specif-
ically, physicians who used telemedicine tended to report
higher physician-patient relationship scores. Empirical studies
similarly show that telemedicine enables more frequent,
timely, and continuous contact, which strengthens physicians’
sense of connection and familiarity with their patients,
thereby fostering a more trusting and collaborative physi-
cian-patient relationship [44,45]. Such positive relational
experiences have been associated with higher job satisfac-
tion [46], partly because strong physician-patient relation-
ships enhance physicians’ sense of professional efficacy,
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reduce workplace stress, and reinforce the meaningfulness
of their clinical work. Overall, these findings suggest that
improvements in physician-patient relationships represent an
important pathway through which telemedicine may enhance
physicians’ job satisfaction.

Building on these findings, several policy implications can
be drawn. Health care systems should facilitate telemedicine
adoption through targeted training and resource allocation
tailored to physicians’ diverse needs. The design of telemedi-
cine platforms should explicitly incorporate features aimed
at improving the quality of the physician-patient relationship.
Additionally, workload management strategies and support
mechanisms are necessary to mitigate potential burnout
associated with telemedicine use.
Limitations
Several limitations of this study warrant careful consider-
ation. First, the cross-sectional design inherently restricts
the ability to draw causal inferences regarding the relation-
ship between telemedicine use and physicians’ job satisfac-
tion. Longitudinal studies are needed to establish temporal
dynamics and causal pathways. Second, job satisfaction was
assessed using a single-item measure. While this approach
has been validated in previous research and is suitable
for large-scale surveys with space constraints, multi-item
instruments could offer a more detailed understanding
of satisfaction dimensions. Third, the survey measured

telemedicine use based on whether physicians reported using
telemedicine for diagnosis or treatment, without distinguish-
ing specific modalities such as video consultations, asyn-
chronous messaging, or phone visits. Future studies with
more detailed information on specific telemedicine modalities
could clarify how different forms of telemedicine influence
physicians’ job satisfaction. Finally, although a stratified
probability proportional to size sampling approach was used
to enhance representativeness, the sample is limited to
physicians within Xi’an, a specific urban context in China.
This geographic concentration may limit the external validity
of findings, as organizational cultures, telemedicine infra-
structure, and health care policies vary substantially across
regions and countries.
Conclusions
In this cross-sectional study, telemedicine adoption was
positively associated with physician job satisfaction. This
association was partially mediated by the physician-patient
relationship, suggesting that enhanced communication and
connection through telemedicine contribute to higher
satisfaction. To optimize these benefits, physicians need
to use telemedicine appropriately to balance its benefits
and challenges. Meanwhile, health care institutions should
provide targeted support, including communication training
and stress management, to promote effective and sustainable
telemedicine practice.
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