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Abstract 

Background: Internet medical care has been advancing steadily, especially during the coronavirus disease 2019 pan-
demic, the development momentum of Internet medical care in China is more vigorous. This study aimed to explore 
the factors associated with using the Internet for medical information, to examine the popularisation and implemen-
tation of Internet medical treatment and feasible strategies, and promote the further development of Internet medi-
cal treatment.

Methods: A cross-sectional study was conducted on 408 medical patients who had used online medical services. 
The one-way analysis of variance or independent samples t-test was used to compare the differences in the influence 
of demographic characteristics on behavioural intentions of different people seeking medical care. Pearson’s correla-
tion was used to evaluate the correlation between different measurement variables. A mediation regression analysis 
was used to explore the mediating role of trust in Internet medical care.

Results: The difference in the influence of Internet medical use frequency on the behavioural intention of different 
participants was statistically significant (F = 3.311, P = 0.038). Among the influencing factors, personal trust propensity 
(r = 0.387, P < 0.01), website credibility (r = 0.662, P < 0.01), hospital credibility (r = 0.629, P < 0.01), doctor’s credibility 
(r = 0.746, P < 0.01), and online patient trust (r = 0.874, P < 0.01) were positively correlated with patients’ behavioural 
intentions. In the analysis of intermediary factors, the total effect of the credibility of the diagnosis and treatment 
website on the behavioural intention of patients was 0.344. The total effect of the credibility of the diagnosis and 
treatment hospital on the behavioural intention of patients was 0.312; the total effect of the service doctor’s cred-
ibility on the patient’s behavioural intention was 0.385; the total effect of the personal trust tendency on the patient’s 
behavioural intention was 0.296.

Conclusions: This study found defects in various factors that produce distrust in Internet medical treatment. It also 
reveals the positive effect of trust factors on the development and implementation of Internet medical treatment and 
provides some ideas for improving the use of Internet medical treatment by the masses.
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Background
With the development of society and economics, and 
the ageing of the population, medical and management 
practitioners are discussing how people can use tech-
nology and the Internet to improve medical services 
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[1–3]. Supplementary to the existing traditional medical 
model, Internet medical treatment brings convenience 
to patients with unique online medical and health infor-
mation provision, alleviates the problem of ‘difficulty in 
seeing a doctor’, and facilitates the harmonious doctor-
patient relationship more effectively [4, 5].

Internet medical services started relatively early, such 
as Epocrates and ZocDoc, and established mature Inter-
net medical business models by charging pharmaceutical 
companies, doctors, and patients, forming a huge Inter-
net medical system. For example, Miranda et  al.’s study 
found that the use of electronic health records and Epo-
crates provided accurate prescription information for 
93.1 and 89.4% of drugs, respectively, in their research on 
Internet medical mobile applications [6]. Internet medi-
cal care has been advancing steadily, especially during 
the coronavirus disease 2019 (COVID-19) pandemic, 
the development momentum of Internet medical care in 
China is more vigorous [7]. The report of 2020 Internet 
Hospital showed that ‘Ping A Good Doctor’ platform and 
‘Dingxiangyuan Epidemic Map’ had more than 100 mil-
lion visits and growth was rapid [8]. The rapid develop-
ment of the pandemic leads to an increase in the demand 
for medical consultation. Kakanip interviewed hundreds 
of thousands of patients in California hospitals, and 
found that 0.5% of the patients had used Internet medi-
cal treatment before the pandemic, while the proportion 
increased to 41.2% during the pandemic [9]. Therefore, 
we can see the great potential of Internet medical treat-
ment in public health emergencies such as the COVID-
19 pandemic.

How can the development of Internet medical care be 
accelerated? Previous studies have shown that trust is 
an important factor affecting the use of Internet medi-
cal care. Akter’s study showed that perceived trust has 
an impact on the continued use of mHealth under the 
expectation confirmation model [10]. Krebs also found 
high rates of distrust of data security among consumers 
who have not used a health app [11]. Trust can be viewed 
as an antecedent that may create a positive attitude 
toward behavioural intentions [12]. Bart and Shankar 
found that trust is a key element that affects behavioural 
intention [13]. Moreover, Hong also indicated that trust 
is a predictor for the continued use intention of online 
healthcare services in China [14].

Related concepts of internet medical care
There is still no clear distinction and definition of the con-
cept of Internet medical care. Meng proposed that Inter-
net medical service is the general term describing new 
medical and health service formed by the deep integra-
tion of the Internet as the carrier (act as a platform, such 
as various health websites) and information technology 

(including mobile communication technology, cloud 
computing, Internet of Things, big data, etc.) with tra-
ditional medical and health services [15]. The Health 
Resources and Services Administration defines telehealth 
as the use of electronic information and telecommunica-
tion technologies, such as video conferencing, to support 
remote clinical care, patients and health-related profes-
sional education, public health, and health management 
[16]. The Centres for Medicare and Medicaid Services 
believe that telemedicine is a two-way real-time interac-
tion between doctors and patients located far apart from 
each other to improve patients’ health [17] .‘Internet + 
medical services’ is a new concept to promote the imple-
mentation of the Healthy China strategy and promote the 
allocation of medical resources in the new era [18]. In 
2018, the National Health Commission and the National 
Administration of Traditional Chinese Medicine jointly 
issued the ‘Notice on the issuance of three documents 
including the Administrative Measures for Internet Diag-
nosis and Treatment (Trial)’, which divided ‘Internet + 
Medical Services’ into telemedicine, Internet diagnosis 
and treatment activities, and Internet hospitals according 
to the personnel and service modes used [18]. The Inter-
net medical treatment targeted in this study mainly refers 
to the Internet + medical service, which refers to the 
medical behaviour that people use the Internet to seek 
help from medical personnel, including consultation, dis-
ease diagnosis and treatment, return visits, and access to 
health information [18].

Related concepts of doctor‑patient trust
Trust is the focus of research in fields such as psychology 
and sociology. Weigert and Lewis divided trust into cog-
nitive trust and emotional trust, and believed that trust 
arises from people’s social interactions and there are 
considerable differences in the connotation and manifes-
tations of trust among different social groups, although 
the theories and models of trust vary greatly in various 
fields, according to previous studies on trust by scholars, 
trust can be summarised as ‘a psychological state com-
prising the intention to accept vulnerability based upon 
positive expectations of the intentions or behaviour of 
another’ [19].

Trust is an important foundation for the establishment 
and maintenance of interpersonal relationships, and the 
doctor-patient relationship is one of many social rela-
tionships in which trust plays a particularly important 
role [20]. The doctor-patient trust refers to a contrac-
tual relationship established by both sides in the process 
of interaction [20]. This contractual relationship is often 
manifested as patients entrusting their lives and health to 
doctors, and doctors carrying the trust of patients. Doc-
tor-patient trust can improve patient compliance, reduce 
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the contradiction between doctors and patients, and pro-
mote the harmonious coexistence of doctors and patients 
[20]. In the traditional medical model, patients are in a 
relatively weak position due to the information asymme-
try between doctors and patients. Therefore, this study 
focuses on patient trust.

Impact of doctor‑patient trust on internet healthcare
Compared with the traditional medical model in the 
past, the introduction of Internet medical services has 
brought about risks such as information leakage, which 
challenges the trust between doctors and patients even 
more. Kim [21], Sbaffi, and Rowley [22], when evaluating 
influencing factors of patients’ trust in the health infor-
mation network, believed that individual characteristics 
of patients and website-related factors were correlated 
with patient trust. Peng found that patients’ perceived 
usefulness of online medical information and doctor 
services can promote doctor-patient interaction and 
enhance doctor-patient trust [23]. Dongwei believed that 
there is a correlation between patients’ trust in medical 
staff and patients’ risk perception during treatment [24]. 
In a study of doctor-patient trust in offline medical treat-
ment, Li et al. believed that hospital management factors 
such as doctors’ skills and attitudes, hospital regulations 
and treatment procedures, as well as policy factors such 
as the medical insurance system and hospital compensa-
tion mechanism would affect doctor-patient trust [25]. 
At present, most research on online trust is concentrated 
in the field of e-commerce, and most of the theoretical 
models of trust are also applied. There is still a lack of a 
more comprehensive analysis of the composition of doc-
tor-patient trust between consumers and service provid-
ers in the market. Therefore, this study will analyse the 
influence of individuals, websites, hospitals, and doctors, 
and verify the hypothesis using a questionnaire survey.

Research hypothesis
The subject of this research is centred on the influence 
of patient trust factors on the use of Internet medical 
treatment. The purpose of this study is to explore the 
relationship between trust factors as intermediary factors 
among various factors and patients’ behavioural inten-
tions. Combined with the established theoretical basis 
and the analysis of the questionnaire results, a theoretical 
model was established, and data analysis was carried out 
to test the relationship between trust factors and patient 
behavioural intentions. Second, under the current social 
development, it is hoped that the positive influence of 
trust factors on the behavioural intention of patients can 
be confirmed to provide ideas for promoting the develop-
ment of Internet medical treatment.

We make the following assumptions:

Hypothesis A: Personal trust tendencies where the ten-
dency is to trust positively influences patients’ behaviour 
intentions in Internet medical care..

Hypothesis B: Personal trust tendencies where the ten-
dency is to distrust negatively influences patients’ behav-
iour intentions in Internet medical care.

Hypothesis C: The credibility of the platform, medical 
hospitals and serving doctors positively affects the behav-
ioural intention of patients in Internet medical care.”

Methods
Samples and participants
From 15 November 2020 to 9 January 2021, we con-
ducted a cross-sectional survey on the trust of 
doctors and patients in online healthcare services. Pur-
posive sampling method was used to survey 408 medical 
patients who had used online medical treatment in three 
tertiary hospitals in Harbin, Heilongjiang Province. Sam-
ple extraction process: First, three public tertiary hospi-
tals in Harbin were randomly selected. Second, with the 
assistance of the hospital’s medical department, the out-
patient population was surveyed. On average, each hos-
pital surveyed 150 people who had used online medical 
treatment. Before the survey had officially started, we 
conducted a preliminary survey and distributed 30 ques-
tionnaires (these data were not included in the final anal-
ysis). Increased technology supports low-budget online 
surveys as a common method for collecting information 
[26]. At the same time, considering that relative social 
distance should be maintained during the pandemic, 
electronic questionnaires (ID: 97500543) are mainly used 
for investigation. A total of 408 questionnaires were sent 
out. Exclusion criteria was filling the questionnaire in a 
very short amount of time (< 300 s). Finally, 336 valid 
questionnaires were obtained, and the questionnaire’s 
efficiency was 82.35%. Eligibility criteria were voluntary 
participation and use of online medical services in the 
past year.

Measurements
The questionnaire content used in this study was divided 
into two sections:

(1) The first section was the basic situation survey 
form, that is, demographic data, which mainly 
includes gender, age, educational background, loca-
tion, personal trust tendencies, chronic diseases, 
etc.

(2) The second section was a survey of doctor-patient 
trust in online medical services, which is divided 
into 5 dimensions and 35 items. The various dimen-
sions and items are summarised as follows:
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First, the ‘personal trust tendency’ dimension com-
prised four items and was located in the first part of the 
basic situation questionnaire. This dimension was revised 
and developed based on Hoffmann et al.’s related research 
on online trust to measure personal trust tendency [27]. 
Each item of this dimension is rated on a 5-point Likert 
scale to express the degree of conformity between the 
respondent and item options with 1 being ‘very consist-
ent’, 2 ‘conforms’, 3 ‘fair’, 4 ‘non-conformity’, and 5 ‘very 
non-conformance’. The lower the score, the more likely 
the interviewee was to trust others, and the higher the 
score, the more difficult it was for the interviewee to trust 
others. The McDonald’s ω value of the scale was 0.825 in 
this study.

Second, the ‘platform credibility’ dimension was based 
on the research of Harris et al. [28]. on website credibil-
ity, and is mainly used to measure the degree of recogni-
tion of online medical network platforms by patients. It 
comprises six items, each of which are rated on a 5-point 
Likert scale to express the degree of conformity between 
the respondent and the item options with 1 being ‘very 
consistent’ and 5 ‘very inconsistent’. The lower the score, 
the higher the credibility of the platform website consid-
ered by the patient, and vice versa. The McDonald’s ω 
value of the scale was 0.864 in the present study.

Third, the ‘hospital credibility’ dimension is based on 
the research of Ractham et  al. [29]. on patients’ inten-
tions for medical tourism. It was mainly used to assess 
the degree of recognition of patients in hospitals where 
online medical care is located. This dimension comprises 
six questions, each of which were rated on a 5-point Lik-
ert scale with 1 being ‘very consistent’ and 5 ‘very non-
compliant’. The lower the score, the more credible and 
the higher the degree of recognition the patient believes 
the hospital to receive. The higher the score, the lower 
the credibility of the hospital and poorer service capabili-
ties. The McDonald’s ω value of the scale was 0.883 in the 
present study.

Fourth, the ‘doctor’s credibility’ dimension was derived 
from the Anderson et al’s research [30]. on the develop-
ment of the doctor trust scale. The dimension is used to 
measure the degree of trust of the patient’s online doc-
tors. This dimension comprises six items, each of which 
are rated on a 5-point Likert scale, with 1 being ‘very 
consistent’ and 5 ‘very inconsistent’. The lower the score, 
the higher patients’ recognition of and satisfaction with 
the doctor, and the more they trust him. The McDonald’s 
ω value of the scale was 0.874 in the present study.

Fifth, the ‘trust degree of online medical treatment’ 
dimension is based on the research of Shankar et  al. 
[31] and Liu et al. [32] on online trust and privacy trust, 
respectively. This dimension comprises seven items in 
two parts, of which four items are regarding trust. The 

lower the score, the more trust the patient has in the form 
of online medical treatment and the better their experi-
ence of diagnosis and treatment. In contrast, the worse 
the experience of the patient in completing the online 
medical form, the more distrustful the patient. Regarding 
the three items addressing behaviour intention, a lower 
score indicates more optimism about online medical care 
and higher willingness to use it again or recommend it to 
others. The higher the score, the less willing the patient is 
to use online medical care and the more negative impres-
sion of online medical treatment. All items in this dimen-
sion are rated on a 5-point Likert scale with 1 being ‘very 
consistent’ and 5 ‘very non-compliant’. In this scale, the 
omega value of the online trust part was 0.809, and the 
omega value of the behaviour intention part was 0.725.

Data analysis
IBM SPSS25.0 was used for data analysis. Multiple inter-
polation methods were used to deal with incomplete data 
in this analysis. P-P diagram and Kolmogorov-Smirnov 
tests were used to verify the normal distribution of con-
tinuous variables. Descriptive statistics obtained include 
sample size (N), percentage(%), and Mean (SD). We 
used a one-way analysis of variance or independent sam-
ples t-test to compare the differences in the influence of 
demographic characteristics on behavioural intentions of 
different people seeking medical care. Pearson’s correla-
tion was used to evaluate the correlation between differ-
ent measurement variables. We chose Process v3.4.1 [33], 
a software package for mediation analysis developed by 
Hayes, and controlled the frequency of use of health web-
sites, the reliability of diagnosis and treatment websites, 
the reliability of diagnosis and treatment hospitals, and 
the reliability of service doctors. Personal trust tendency 
is an independent variable (X), trust in Internet medical 
care is used as an intermediary factor (M), and patient 
behavioral intention is a dependent variable (Y). Using 
model 4, the sample size is set to 5000 to get the final 
Data analysis results of intermediary factors. Statistical 
significance was defined as a two-tailed P < 0.05.

Results
Demographic characteristics of the respondents
Among the 336 respondents, the majority were women 
(56.8%). Most were in the age group under 30 (33.6%) 
and 41–50 (34.8%) years old. The area was mainly urban, 
accounting for 87.2% (Table 1).

The influence of the frequency of internet medical use 
on behavioural intention among different participants
The results in Table 2 show that the differences in the fre-
quency of Internet medical use of different participants 
on behavioural intentions were statistically significant 



Page 5 of 9Fu et al. BMC Health Services Research         (2021) 21:1268  

(p = 0.038). There was no statistically significant differ-
ence in the influence of different participants’ gender, 
age, educational background, location, and chronic dis-
ease on behavioural intention (p > 0.05).

Correlation analysis among different variables
The average personal factor was 9.274, the average 
of the website was 13.866, the average of the hospital 
was 12.819, and the average of the doctor was 13.560. 
The average value of personal factors in the survey 

was the lowest, indicating the highest level of per-
sonal trust tendencies. The results in Table  3 showed 
that personal trust tendency (r = 0.387, p < 0.01), web-
site credibility (r = 0.662, p < 0.01), hospital credibil-
ity (r = 0.629, p<0.01), doctor’s credibility (r = 0.746, 
p < 0.01), and online patient trust (r = 0.874, p < 0.01) 
were positively correlated with patients’ behavioural 
intentions.

Analysis of mediating role
Table 4 shows: 1) The overall influence of website repu-
tation on patients’ behavioral intentions is significant, 
which is 0.344; the indirect influence on Internet medi-
cal trust is 0.285; The direct influence of website repu-
tation is significant at 0.058, which indicates that the 
influence of website reputation on the behavioral inten-
tion of patients in the intermediary role has a significant 
effect on online medical services. 2) The overall effect 
of hospital credibility on patients’ behavioural inten-
tions was significant at 0.312; indirect effect on Internet 
medical trust was significant at 0.253; and direct effect 
of the credibility of the medical hospital was significant 
at 0.059, indicating that the degree of trust in online 
medical treatment plays a part in the mediating role in 
the influence of the credibility of the medical hospital on 
the behaviour intention of patients. 3) The total effect 
of the doctor’s credibility on the behaviour intention 
of patients is significant at 0.385; indirect effect on the 
trust level of Internet medical treatment was significant 
at 0.296; and direct effect of the doctor’s credibility was 
significant at 0.088, indicating that the degree of trust in 

Table 1 Demographic characteristics of the respondents 
(N=336)

Demographic variables n %

Gender Male 145 43.2

Female 191 56.8

Age group ≤30 113 33.6

31-40 46 13.7

41-50 117 34.8

≥51 60 17.9

Educational level Junior college or below 145 43.2

Bachelor degree or above 191 56.8

Area City 293 87.2

Village 43 12.8

Suffering from 
chronic disease

Yes 67 19.9

No 269 80.1

Usage frequency Once or more times a week 14 4.2

Once a month 23 6.8

Once every two months or more 299 89.0

Table 2 The influence of the frequency of internet medical use onbehavioral intention among different participants

Variables Behavior intention F/t p

Mean SD

Gender Male 7.07 2.49 1.337 0.182

Female 6.71 2.37

Age group ≤30 7.22 2.31 1.688 0.169

31-40 6.87 2.55

41-50 6.50 2.39

≥51 6.90 2.57

Educational level Junior college or below 6.83 2.54 -0.253 0.800

Bachelor degree or above 6.90 2.35

Location City 6.78 2.41 -1.807 0.072

Village 7.49 2.46

Suffering from chronic 
disease

Yes 6.88 2.43 0.055 0.956

No 6.86 2.43

Usage frequency Once or more times a week 5.29 1.82 3.311 0.038

Once a month 6.65 2.39

Once every two months or 
more

6.96 2.44
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online medical treatment plays a mediating role in the 
influence of the doctor’s credibility on the behaviour 
intention of patients. 4) The overall effect of personal 
trust tendency on patient’s behaviour intention was sig-
nificant at 0.296; indirect effect on Internet medical trust 
was significant at 0.266; and direct effect of personal 
trust tendency was not significant at 0.030, indicat-
ing that the degree of trust in online medical treatment 
plays a complete mediating role in the influence of per-
sonal trust tendency on patient’s behaviour intention. 
The mediating role of online patient trust in explaining 

the relation between the personal trust credibility and 
patients behavior tendency (Fig. 1).

Discussion
The focus of this study is the impact of patient trust 
factors on Internet medical use. From the relationship 
between personal trust, website, hospital, doctor, Inter-
net doctor-patient trust and behavior willingness, it has 
successfully verified the intermediary role of Internet 
doctor-patient trust. Our findings highlight the current 
deficiencies of the Internet, providing an effective and 

Table 3 Pearson correlation analysis among different variables

**P<0.01

*P<0.05

Variables 1 2 3 4 5 6 7

1.Frequency of use of online health 
websites

1

2.Personal trust tendency 0.047 1

3.Website credibility 0.137* 0.425** 1

4.Hospital credibility 0.108* 0.391** 0.774** 1

5.Doctor’s credibility 0.151** 0.405** 0.739** 0.803** 1

6.Online patient trust 0.157** 0.405** 0.690** 0.640** 0.776** 1

7.Patient’s behavior tendency 0.131* 0.387** 0.662** 0.629** 0.746** 0.874** 1

Table 4 Results of mediation analyses

Paths a b c’ a*b 95% CI of a*b c R2

1.Personal trust tendency→Online patient trust→Patient’s behavior tendency 0.392 0.678 0.030 0.266 (0.185, 0.345) 0.296 0.765

2.Hospital credibility→Online patient trust→Patient’s behavior tendency 0.402 0.630 0.059 0.253 (0.210, 0.295) 0.312 0.772

3.Doctor’s credibility→Online patient trust→Patient’s behavior tendency 0.507 0.585 0.088 0.296 (0.251, 0.345) 0.385 0.557

4.Website credibility→Online patient trust→Patient’s behavior tendency 0.454 0.629 0.058 0.285 (0.239, 0.335) 0.344 0.770

Fig. 1 The mediating role of online patient trust in explaining the relation between the personal trust credibility and patients’ behavior tendency 
(path 1 in Table 4). N = 336; controlled for gender,age group,education level,area,suffering from chronic disease; a = direct effect of personal trust 
credibility on mediator; b = direct effect of mediator on patient’s behavior tendency;c = total effect of personal trust credibility on patient’s behavior 
tendency; c’ = direct effect of personal trust credibility on patient’s behavior tendency
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targeted strategic basis to popularize and promote the 
development of Internet medical treatment.

Credibility of hospital
Patient trust plays an intermediary role between the 
credibility of hospitals and patients’ behaviour intentions, 
which were similar to results of Ju and colleage [34]. This 
may be because the hospitals selected by most Internet 
platforms are among the top hospitals in the country, 
with no big difference for patients. To improve credibility 
of hospitals, hospitals should pay more attention to the 
construction of a network platform and media publicity, 
so patients can have a deeper understanding of each hos-
pital and know the strong departments of these hospital, 
allowing them the best treatment approach.

Credibility of doctors
Patient trust plays an intermediary role between doctors’ 
credibility and patients’ behavioural intentions, and has 
a significant impact on patients’ behavioural intentions; 
therefore, it can be used to improve doctors’ credibility 
as a starting point, continuously improving the strength 
and credibility of doctors to improve the quality of online 
medical services used by patients. According to a survey 
in China, among the physicians and hospitals selected by 
patients, 55.4% of physicians are chief physicians or asso-
ciate chief physicians, and 98% of tertiary hospitals [34] 
and inpatients have significantly higher confidence in 
doctors’ skills and total trust than outpatients [35]. This 
is due to the urgency of outpatient visits, short visits, and 
insufficient understanding of doctors and hospitals, while 
inpatients have more contact with medical staff and the 
hospital environment and have a deeper understand-
ing of the work of medical staff. In the Internet medical 
process, the communication process between doctors 
and patients is shorter, and it is more difficult to obtain 
the trust of patients if they cannot communicate face-to-
face. To address the problem that Internet medical care 
cannot establish good doctor-patient communication, 
we can learn from Priya Nambisan’s related conclusions 
[36] :Doctors should improve their empathy to narrow 
the distance between them and their patients, so that 
patients can express their demands in a shorter time, 
thereby improving communication efficiency, and mak-
ing patients trust their doctors more and providing The 
online medical service platform can provide regular ser-
vice quality assessments for every doctor who provides 
services, and show them to patients to enhance their 
understanding and trust in doctors.

Personal trust tendencies
Patient trust plays a complete intermediary role between 
personal trust tendencies and patient’s behavioural 

intention. Online patient trust is a positive factor for 
behavioural intentions. An increase in personal trust 
tendencies can increase the degree of trust in Internet 
medical care and have a positive effect. Therefore, while 
improving other influencing factors, it is necessary to 
improve the trust of patients and change their behav-
ioural intentions. According to Table  2, the behavioural 
intention scores of respondents with low education levels 
were low. This may be related to a lack of health knowl-
edge, insufficient knowledge of one’s own diseases and 
health, difficulty in understanding the treatment methods 
and conditions described by doctors, and communica-
tion difficulties with medical staff. According to a survey, 
58.7% of medical staff said that patients with a higher 
education level were more likely to communicate [37]. 
Based on this, strengthening the publicity and educa-
tion of patients and guiding patients to control their self-
expectations will effectively improve the quality of online 
medical services.

Credibility of website
Patient trust plays an intermediary role between cred-
ibility of a website and patients’ behavioural intentions. 
In Ju’s survey results [34], the role of the platform is the 
most important, especially for patients with chronic 
diseases who hope for quick responses regarding infor-
mation about their illness. The speed of receiving feed-
back directly affects the user experience. In addition, the 
richer the evaluations of doctors provided on the website 
and the more detailed the treatment methods, the more 
helpful it is for patients to choose a doctor that suits 
them. The doctor’s evaluation will affect their choice at 
the first use, and the speed of feedback received is the 
most important factor affecting subsequent re-selection. 
Improving trust in the website plays a positive role in 
developing trust in Internet medical services; so we can 
increase the frequency of using online medical services 
by improving patients’ trust in the website. Improving 
trust in the website can be achieved by improving secu-
rity, privacy protection, and ease of use, thereby improv-
ing patients’ trust in Internet medical treatment.

To this end, we propose the following suggestions: 
First, doctors should increase their response speed to 
improve patients’ perceptions of them and make them 
more willing to cooperate with their diagnosis and treat-
ment processes on the website. Secondly, the website 
should allow patients to evaluate doctors after each con-
sultation. This will allow doctors to treat patients more 
proactively and allow other patients to better choose doc-
tors that suit them. Third, the hospital should increase its 
publicity, provide more standardized and unified training 
for doctors, make the entire consultation process more 
unified, and reflect the overall image of the hospital.
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This study has several limitations: First, the question-
naire survey method is greatly affected by individual 
subjective factors. Although the effectiveness of the ques-
tionnaire is improved by screening out the answers with 
a short answering time, certain errors may still exist. Fol-
low-up research can reduce errors by interviewing or add-
ing screening conditions. Second, the scope of Internet 
medical treatment is broad, and our research is still lack-
ing in specificity. In the future, scholars can conduct cor-
responding research on more detailed Internet medical 
categories such as Internet hospitals, diagnosis, and treat-
ment activities. Third, this electronic questionnaire survey 
mainly concentrated on urban areas, and coverage in rural 
areas may not be sufficient. Follow-up research can focus 
on the investigation of rural patients and compare the dif-
ferences in factors affecting the trust of urban and rural 
patients in Internet medical care. Finally, a fundamen-
tal pre-condition for any causal interpretation is that the 
(assumed) cause is before the (assumed) effect. Given that 
a mediation assumes three causal relationships one would 
need at least three points of measurement with a reason-
able time-lag to have a powerful mediation analysis. This 
study is a cross-sectional study, which limits the discus-
sion of the causal relationship between variables.

Conclusions
This research refers to previous studies based on online 
trust theory and combines online and offline trust influ-
encing factors. From the four perspectives of individuals, 
hospitals, doctors, and platforms, this article explores the 
influence of trust factors on patients’ behavioural inten-
tions in Internet medical activities. The results show that 
increasing the credibility of websites, hospitals, and doc-
tors can improve online patient trust.

The significance of this research lies in the fact that 
Internet medical care supplements offline medical care. 
With its unique advantages and value in epidemic pre-
vention and control, its development and growth is an 
inevitable trend, and should be promoted and improved. 
This research can provide medical workers with ideas 
to promote the development of Internet medical care 
and provide reference strategies for the development of 
online medical and health services.

Abbreviation
COVID-19: Coronavirus disease 2019.

Acknowledgments
The authors wish to thank all the participants for the work on this study.

Authors’ contributions
All authors discussed the study design. Y.F., T.T., C.Z., M.Y. and L.S. wrote the first 
draft of the manuscript. T.T., J.L., B.L., J.L., G.Q. and H.Y. analyzed and interpreted 
the research data. Y.F., T.T. and LS edited the paper. Y.F., T.T., C.Z., M.Y. and L.S. 

revised the manuscript. All authors reviewed the manuscript. All author(s) read 
and approved the final manuscript.

Funding
We are extremely grateful to all the members who took part in this study. This 
study was supported by the Research Project of Sichuan Medical and Health 
Law Research Center in 2021(YF21-Y12), Guangdong Basic and Applied Basic 
Research Foundation (2020A1515110369) to LS, and Innovative Research Pro-
jects of Graduate Students at Harbin Medical University (YJSKYCX2019-31HYD) 
to YF. Role of the Funder/Sponsor: The funder had no role in the design and 
conduct of the study; collection, management, analysis, and interpretation of 
the data; preparation, review, or approval of the manuscript; and decision to 
submit the manuscript for publication.

Availability of data and materials
The datasets and/or analyses from the current study will be available from the 
corresponding authors upon reasonable request.

Declarations

Ethics approval and consent to participate
This study was approved by the Ethics Committee of Harbin Medical 
University. This study obtained the consent of all participants and signed an 
informed consent form before the investigation. All methods were performed 
in accordance with the relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no conflict of interest.

Author details
1 School of Humanities, Harbin Medical University, Harbin, Heilongjiang, China. 
2 The Second Affiliated Hospital of Harbin Medical University, Harbin, China. 
3 The Third Affiliated Hospital of Sun Yat-sen University, Guangzhou, China. 
4 School of Health Management, Southern Medical University, Guangzhou, 
China. 

Received: 20 June 2021   Accepted: 11 November 2021

References
 1. Wu J, Li H, Cheng S, Lin Z. The promising future of healthcare services: 

when big data analytics meets wearable technology. Inf Manag. 
2016;53(8):1020–33. https:// doi. org/ 10. 1016/j. im. 2016. 07. 003.

 2. Wang SH. Web-based medical service: technology attractiveness, medical 
creditability, information source, and behavior intention. J Med Internet 
Res. 2017;19(8):e285. https:// doi. org/ 10. 2196/ jmir. 8114.

 3. Hung M, Jen W. The adoption of mobile health management services: an 
empirical study. J Med Syst. 2012;36(3):1381–8. https:// doi. org/ 10. 1007/ 
s10916- 010- 9600-2.

 4. Brockes C, Schenkel JS, Buehler RN, et al. Medical online consulta-
tion service regarding maxillofacial surgery. J Craniomaxillofac Surg. 
2012;40(7):626–30. https:// doi. org/ 10. 1016/j. jcms. 2012. 03. 018.

 5. Li Y, Yan X, Song X. Provision of paid web-based medical consultation in 
China: cross-sectional analysis of data from a medical consultation web-
site. J Med Internet Res. 2019;21(6):e12126. https:// doi. org/ 10. 2196/ 12126.

 6. Andrus MR, Forrester JB, Germain KE, et al. Accuracy of pharmacy benefit 
manager medication formularies in an electronic health record system 
and the Epocrates mobile application. J Manag Care Spec Pharm. 
2015;21(4):281–6. https:// doi. org/ 10. 18553/ jmcp. 2015. 21.4. 281.

 7. Li Z, Xu H, Chen J, et al. Internet-based remote consultation facilitates 
the medical care of patients with chronic skin diseases during COVID-19 
pandemic. J Inf Secur. 2021 Feb;82(2):e31–2. https:// doi. org/ 10. 1016/j. jinf. 
2020. 08. 025.

 8. Vcbeat.top. 2020 Internet hospital report. https:// www. cn- healt hcare. 
com/ artic lewm/ 20200 805/ conte nt- 11355 96. html

https://doi.org/10.1016/j.im.2016.07.003
https://doi.org/10.2196/jmir.8114
https://doi.org/10.1007/s10916-010-9600-2
https://doi.org/10.1007/s10916-010-9600-2
https://doi.org/10.1016/j.jcms.2012.03.018
https://doi.org/10.2196/12126
https://doi.org/10.18553/jmcp.2015.21.4.281
https://doi.org/10.1016/j.jinf.2020.08.025
https://doi.org/10.1016/j.jinf.2020.08.025
https://www.cn-healthcare.com/articlewm/20200805/content-1135596.html
https://www.cn-healthcare.com/articlewm/20200805/content-1135596.html


Page 9 of 9Fu et al. BMC Health Services Research         (2021) 21:1268  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 9. Kakani P, Sorensen A, Quinton JK, et al. Patient characteristics associated 
with telemedicine use at a large academic health system before and after 
COVID-19. J Gen Intern Med. 2021;36(4):1166–8. https:// doi. org/ 10. 1007/ 
s11606- 020- 06544-0.

 10. Akter S, Ray P, D’ambra J. Continuance of mHealth services at the bottom 
of the pyramid: the roles of service quality and trust. Electron Mark. 
2013;23(1):29–47.

 11. Krebs P, Duncan DT. Health app use among US Mobile phone owners: a 
National Survey. JMIR Mhealth Uhealth. 2015;3(4):e101. https:// doi. org/ 10. 
2196/ mheal th. 4924.

 12. Jarvenpaa SL, Tractinsky N, Saarinen L. Consumer Trust in an Inter-
net Store: a cross-cultural validation. J Comput-Mediat Commun. 
1999;5(2):JCMC526.

 13. Bart Y, Shankar V, Sultan F, et al. Are the drivers and role of online trust the 
same for all web sites and consumers? A large-scale exploratory empirical 
study. J Mark. 2005;69:133–52.

 14. Hong Z, Deng Z, Zhang W. Examining factors affecting patients trust in 
online healthcare services in China: the moderating role of the purpose 
of use. Health Informatics J. 2019;25(4):1647–60. https:// doi. org/ 10. 1177/ 
14604 58218 796660.

 15. Qun M, Xin Y, Chen L. Development status and reflection of Chinese inter-
net plus healthcare. Chin J Health Inform Manage. 2016;13(4):356–63.

 16. Health Resources and Services Administration. Telehealth. https:// www. 
hrsa. gov/ rural health/ teleh ealth/ index. html.

 17. Centers for Medicare and Medicaid Services. Telemedicine. https:// www. 
medic aid. gov/ medic aid/ benefi ts/telemed/index. html.

 18. Han Y, Lie RK, Guo R. The internet hospital as a telehealth model in 
China: systematic search and content analysis. J Med Internet Res. 
2020;22(7):e17995. https:// doi. org/ 10. 2196/ 17995.

 19. Rousseau DM, Sitkin SB, Burt RS, et al. Not so different after all: a cross-
discipline view of trust. Acad Manag Rev. 1998;23(3):393–404.

 20. Du L, Xu J, Chen X, et al. Rebuild doctor-patient trust in medical service 
delivery in China. Sci Rep. 2020;10(1):21956. https:// doi. org/ 10. 1038/ 
s41598- 020- 78921-y.

 21. Kim Y. Trust in health information websites: a systematic literature review 
on the antecedents of trust. Health Informatics J. 2016;22(2):355–69. 
https:// doi. org/ 10. 1177/ 14604 58214 559432.

 22. Sbaffi L, Rowley J. Trust and credibility in web-based health informa-
tion: a review and agenda for future research. J Med Internet Res. 
2017;19(6):e218. https:// doi. org/ 10. 2196/ jmir. 7579.

 23. Peng Y, Yin P, Deng Z, et al. Patient-physician interaction and Trust in 
Online Health Community: the role of perceived usefulness of health 
information and services. Int J Environ Res Public Health. 2019;17(1):139. 
https:// doi. org/ 10. 3390/ ijerp h1701 0139.

 24. Wei D, Xu A, Wu X. The mediating effect of trust on the relationship 
between doctor-patient communication and patients’ risk perception 

during treatment. Psychiatry J. 2020;9(3):383–91. https:// doi. org/ 10. 1002/ 
pchj. 327.

 25. Li YF, Wang XY. Study of doctor-patient trust and influence factors based 
on the view of patients. Chin Hosp Manage. 2015;35(11):56–8.

 26. Billingsley L, Riddle K. Improving Participants’ experience in the online 
survey process. J Contin Educ Nurs. 2019;50(10):439–41. https:// doi. org/ 
10. 3928/ 00220 124- 20190 917- 03.

 27. Hoffmann CP, Lutz C, Meckel M. Digital natives or digital immigrants? 
The impact of user characteristics on on- line trust. J Manag Inf Syst. 
2014;31(3):138–71.

 28. Harris LC, Goode MMH. Online servicescapes,trust, and purchase inten-
tions. J Serv Mark. 2010;24(3):230–43.

 29. Ractham P, Chen C, Nakayama M. The trust in online discussion forums 
and how they influence patients’ intention to adopt medical tourism 
services: International Conference on E-business IEEE; 2015.

 30. Anderson LA, Dedrick RF. Development of the Trust in Physician scale: a 
measure to assess interpersonal trust in patient-physician relationships. 
Psychol Rep. 1990;67(3 Pt 2):1091–100. https:// doi. org/ 10. 2466/ pr0. 1990. 
67. 3f. 1091.

 31. Shankar V, Urban GL, Sultan F. Online trust: a stakeholder perspec-
tive, concepts, implications, and future directions. J Strateg Inf Syst. 
2002;11:325–44.

 32. Liu C, Marchewka JT, Lu J, et al. Beyond concern—a privacy-trust-
behavioral intention model of electronic commerce. Inf Manag. 
2005;42(2):289–304.

 33. Hayes AF. (2013). Introduction to Mediation, Moderation, and Conditional 
Process Analysis: A Regression-Based Approach, vol. 51. New York: The 
Guilford Press. Journal of Educational Measurement; 2014. p. 335–7.

 34. Ju C, Zhang S. Influencing factors of continuous use of web-based 
diagnosis and treatment by patients with diabetes: model development 
and data analysis. J Med Internet Res. 2020;22(9):e18737. https:// doi. org/ 
10. 2196/ 18737.

 35. Xie Q, Wang Y, He J. Doctor-patient trust and the influencing factors from 
the Perspectiveof patients. Modern Hosp. 2015;15(11):100–2.

 36. Nambisan P. Information seeking and social support in online health 
communities: impact on patients’ perceived empathy. J Am Med Inform 
Assoc. 2011;18(3):298–304. https:// doi. org/ 10. 1136/ amiaj nl- 2010- 000058.

 37. Xie Z, Qiu ZQ, Zhang TH. Influence of patients’ attitude on doctors’ 
satisfaction with the doctor-patient relationship. Beijing Da Xue Xue Bao. 
2009;41(2):141–3.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1007/s11606-020-06544-0
https://doi.org/10.1007/s11606-020-06544-0
https://doi.org/10.2196/mhealth.4924
https://doi.org/10.2196/mhealth.4924
https://doi.org/10.1177/1460458218796660
https://doi.org/10.1177/1460458218796660
https://www.hrsa.gov/ruralhealth/telehealth/index.html
https://www.hrsa.gov/ruralhealth/telehealth/index.html
https://www.medicaid.gov/medicaid/benefits
https://www.medicaid.gov/medicaid/benefits
https://doi.org/10.2196/17995
https://doi.org/10.1038/s41598-020-78921-y
https://doi.org/10.1038/s41598-020-78921-y
https://doi.org/10.1177/1460458214559432
https://doi.org/10.2196/jmir.7579
https://doi.org/10.3390/ijerph17010139
https://doi.org/10.1002/pchj.327
https://doi.org/10.1002/pchj.327
https://doi.org/10.3928/00220124-20190917-03
https://doi.org/10.3928/00220124-20190917-03
https://doi.org/10.2466/pr0.1990.67.3f.1091
https://doi.org/10.2466/pr0.1990.67.3f.1091
https://doi.org/10.2196/18737
https://doi.org/10.2196/18737
https://doi.org/10.1136/amiajnl-2010-000058

	Factors associated with using the internet for medical information based on the doctor-patient trust model: a cross-sectional study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Related concepts of internet medical care
	Related concepts of doctor-patient trust
	Impact of doctor-patient trust on internet healthcare
	Research hypothesis

	Methods
	Samples and participants
	Measurements
	Data analysis

	Results
	Demographic characteristics of the respondents
	The influence of the frequency of internet medical use on behavioural intention among different participants
	Correlation analysis among different variables
	Analysis of mediating role

	Discussion
	Credibility of hospital
	Credibility of doctors
	Personal trust tendencies
	Credibility of website

	Conclusions
	Acknowledgments
	References


