

[image: image1]
Attitudes and perspectives of 534 Chinese pediatricians toward internet hospitals













	 
	

	TYPE Original Research
PUBLISHED 28 September 2022
DOI 10.3389/fped.2022.948788





Attitudes and perspectives of 534 Chinese pediatricians toward internet hospitals

Wenbin Cui1,2,3, Weijun Zhu2, Xiaojie Li3, Danmai Wu1, Ping He3* and Guangjun Yu1,2*

1School of Public Health, Shanghai Jiao Tong University School of Medicine, Shanghai, China

2Shanghai Children’s Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai, China

3Shanghai Hospital Development Center, Shanghai, China

[image: image]

OPEN ACCESS

EDITED BY
Yong Yin, Shanghai Children’s Medical Center, China

REVIEWED BY
Fei Li, Shanghai Jiao Tong University, China
Li Yang, Health Science Centre, Peking University, China

*CORRESPONDENCE
Guangjun Yu, gjyu@shchildren.com.cn
Ping He, heping@shdc.org.cn

SPECIALTY SECTION
This article was submitted to Children and Health, a section of the journal Frontiers in Pediatrics

RECEIVED 20 May 2022
ACCEPTED 09 September 2022
PUBLISHED 28 September 2022

CITATION
Cui W, Zhu W, Li X, Wu D, He P and Yu G (2022) Attitudes and perspectives of 534 Chinese pediatricians toward internet hospitals.
Front. Pediatr. 10:948788.
doi: 10.3389/fped.2022.948788

COPYRIGHT
© 2022 Cui, Zhu, Li, Wu, He and Yu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

Background: Internet hospitals introduced in China have effectively reduced service time and space, promoted high-quality pediatric medical resources to grassroots areas, solved the contradiction between supply and demand of pediatric medical resources, and met patients’ increasing multi-level and diversified medical service needs. However, pediatricians’ attitudes toward and satisfaction with the use of internet hospitals remain unknown.

Objective: This study aimed to investigate pediatricians’ knowledge of, use of, and satisfaction with internet hospitals in order to identify major issues in internet hospital development, and to understand pediatricians’ attitudes and opinions on the construction, development, and use of internet hospitals.

Materials and methods: A total of 625 pediatricians in 17 public tertiary hospitals in Shanghai were surveyed from November 1–30, 2021. Five hundred and thirty four pediatricians completed the survey, and the response rate was 85.44%. Pediatricians’ baseline demographic data were collected and information about their use of and satisfaction with internet hospitals.

Results: About 70.22% (375/534) of pediatricians knew about internet hospitals and about 54.68% (292/534) use internet hospitals for patient consultation, diagnosis, and treatment. Utilized services mainly focused on online consultation (271/292, 92.81%), online follow-up consultation (174/292, 59.59%), and health sciences (111/292, 38.01%). Online services were provided by 69.18% (202/292) of pediatricians for less than 1 h a day, and 75.00% (219/292) responded to fewer than five patient consultations online every day. Pediatricians’ overall satisfaction with internet hospitals was low (3.59 ± 0.92 points), user experience, systems functions, operation processes, service prices, and performance rewards of internet hospitals were main influencing factors. Pediatricians are enthusiastic about further development of internet hospitals, with 87.83% (469/534) willing to provide services on the internet hospital platform.

Conclusion: Most pediatricians view internet hospitals favorably and are eager to contribute to the development of online diagnosis and treatment services. The development of internet hospitals will be more strongly supported by improving pediatricians’ satisfaction and mobilizing their enthusiasm and initiative to participate in internet medical services.

KEYWORDS
internet hospital, pediatrician, medical resource, perspective, China


Introduction

Short-staffing of pediatricians has always been a prominent problem in the medical community in China (1). The “White Paper of Pediatric Resources in China” shows a manpower shortage of more than 200,000 pediatricians at present (2), making the supply of pediatric medical services unbalanced and insufficient (3). Pediatric diagnosis and treatment resources are concentrated in children’s specialized hospitals and in the pediatrics departments of some comprehensive tertiary hospitals, showing that pediatrics is relatively weak at the grassroots level. Differences between regional, urban and rural areas are large (4). In recent years, China has actively promoted the development of internet medical care, promoted high-quality pediatric medical resources at the grassroots level, and helped to resolve the supply-demand gap for pediatric medical resources (5). Internet medical services have removed time and space constraints, allowing doctors and patients to consult at any time and from any location, while also improving resource distribution efficiency (6–8).

In the face of major epidemics, this efficient resource allocation method can compensate for a lack of offline medical resources in a timely and effective manner (9). Internet medical care, with its unique benefits, has greatly met the urgent needs of preventing the spread of epidemics (10). The method of diagnosis and treatment not only reduces the likelihood of cross-infection in patients with mild symptoms and realizes the “physical isolation” of patients’ behavior relative to medical treatment (11), but it also breaks down geographic barriers to medical resources and promotes the efficient allocation of medical resources (12). Aside from diagnosis, internet medical care fills the void left by family doctors in epidemic prevention and control, as well as providing timely consultation, triage, emotional comfort, psychological counseling, and other services to community residents (13).

The COVID-19 outbreak has served as a “catalyst” for China’s internet medical care industry. Since 2020, the number of internet hospitals in China has exploded, and public hospitals have begun to build their own internet hospitals to offer patients online consultation, online follow-up, electronic prescriptions, drug delivery, and other medical care services (14). The internet hospitals have been instrumental in meeting patients’ basic medical service needs (15), alleviating their anxiety about seeking medical treatment, reducing crowding and the risk of cross-infection (16), increasing the efficiency and safety of prevention and control work (17), and innovating the medical service model, thereby saving patients significant healthcare costs (18). Several studies have been conducted to date on the current state and characteristics of internet hospital construction in China (19, 20), or examined patients’ intention to use an internet hospital (21–23). However, few studies have examined pediatricians’ attitudes and opinions toward internet hospitals, nor have they examined the limiting factors hindering the growth of internet hospitals. Thus, in order to gain a true and objective understanding of pediatricians’ knowledge, use, and satisfaction with internet hospitals, we conducted this survey, aiming to identify the limiting factors impeding the development of internet hospitals. Better understanding of pediatricians’ attitudes and opinions on the construction, development and subsequent use of internet hospitals will help to make recommendations for mobilizing pediatricians’ enthusiasm and initiative, improving internet health services and promoting the development of internet hospitals, with an ultimate goal of resolving the issue of unequal access to pediatric medical care in China.



Materials and methods


Participants

A total of 625 pediatricians in 17 public tertiary hospitals in Shanghai were surveyed from November 1–30, 2021. All hospitals, including 14 general hospitals and three children’s specialty hospitals, had obtained internet hospital licenses. Using cluster sampling method, we surveyed pediatricians in pediatric departments of general hospitals, and the departments of respiratory, gastroenterology, cardiology, neurology, nephrology, endocrinology, dermatology, traditional Chinese medicine, children’s health care, and rehabilitation in children’s specialty hospitals. Inclusion criteria were: Pediatricians in practice. Exclusion criteria were: non-physician staff such as nursing, medical technology, and management, as well as non-hospital staff such as training students, advanced students, and interns. A total of 534 pediatricians completed the survey, and the questionnaire response rate was 85.44%.



Data collection

A survey questionnaire was designed to collect data of pediatricians’ awareness, use, and satisfaction with internet hospitals, as well as their attitudes and views about internet hospitals. The questionnaire was divided into five sections, as follows:


•Demographic information: Gender, age, education level, job title, and length of service.

•Awareness: Pediatricians’ understanding of internet hospitals, including their types, service functions, value and management structure, and others.

•Utilization status: Pediatricians’ willingness to provide internet medical services, types of services they provide, length of time they serve each day, number of patients served each time, and the average time it takes to serve a patient.

•Satisfaction level: Pediatrician experience, system functions, operating procedures, working modes, working hours, patients’ charges, and performance rewards. Satisfaction survey was scored using a Likert five-point scale ranging from “extremely unsatisfied” to “extremely satisfied.” Satisfaction is quantified on a scale of 1 to 5.

•Attitudes and suggestions: Pediatricians’ attitudes toward internet hospitals, current difficulties, and future suggestions.





Statistical analysis

Data were managed using Excel 2016 and all statistical analyses were done using SPSS 26.0 statistical software (IBM Corp. Armonk, NY, USA). Enumeration data are expressed as a rate or composition ratio, measurement data are shown as mean ± SD, and descriptive analysis, chi-square test, ANOVA, and multivariate analysis were used as statistical methods. α = 0.05, P < 0.05 indicated statistically significant differences.




Results


Participants’ baseline characteristics

Among 534 pediatricians surveyed, as shown in Table 1, 169 were general hospital pediatricians and 365 were children’s specialty hospital pediatricians, 292 pediatricians had participated in online services. Female pediatricians were significantly more prevalent in both general hospitals (125/169, 73.96%) and children’s specialty hospitals (263/365, 72.05%). And the proportion of male pediatricians who participated in online services was higher than those who did not (P = 0.006).


TABLE 1    Demographic characteristics of the participants (N = 534).
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The proportion of pediatricians aged over 45 years in general hospitals (45/169, 26.63%) was significantly higher than that in children’s specialized hospitals (45/365, 12.33%) (P < 0.001). And the proportion of those aged over 35 years who participated in online services (168/292, 57.53%) was higher than those who did not (104/365, 42.96%) (P = 0.002).

The majority of the 534 pediatricians have a master’s degree or higher, and the proportion of those with advanced degrees was higher in children’s specialized hospitals (289/365, 79.18%) than that in general hospitals (121/169, 71.60%) (P = 0.033), the same is true among who participate in online service (238/292, 81.51%) and who did not (172/242, 71.07%) (P = 0.035).

The proportion of pediatricians with senior professional titles is also high, and senior pediatricians in general hospitals (21/169, 12.43%) outnumbered those in children’s specialty hospitals (23/365, 6.30%) (P = 0.038). And the proportion of those with middle title or higher who participated in online services (223/293, 76.37%) was significantly higher than those who did not (127/242, 52.48%) (P < 0.001). And the proportion of pediatricians with over 8 years of working experience who participated in online services (181/292, 64.18%) was higher than those who did not (123/242, 50.83%) (P = 0.003).



Awareness of internet hospitals among study participants

Results in Table 2 indicated that the majority of 534 pediatricians were very familiar with and understand internet hospitals (375/534, 70.22%), and pediatricians in children’s specialized hospitals and who participated in online services have a better understanding of internet hospitals than pediatricians in general hospitals (P = 0.005) and who did not provide online services (P < 0.001).


TABLE 2    Awareness of internet hospitals among study participants (N = 534).
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Internal hospital training (451/534, 84.46%), media reports (266/534, 49.81%), friends or colleagues (225/534, 42.13%), advertising (174/534, 32.58%), conference lectures (149/534, 27.90%), and other channels were the most common ways pediatricians learned about internet hospitals. The proportion of pediatricians in general hospitals who learned about internet hospitals from outside sources such as advertisements, media reports, friends or colleagues was significantly higher than that in children’s specialist hospitals (P = 0.029).

The majority of the 534 pediatricians surveyed (444, 83.15%) were aware of public hospital-led internet hospitals and enterprise platform internet hospitals (477, 89.33%). Pediatricians frequently work in specialized hospitals for children. The awareness ratio of these two types of internet hospitals was very close, and the awareness ratio of general hospital pediatricians to enterprise-platform internet hospitals (155/169, 91.72%) was significantly higher than that of public hospital-led internet hospitals (121/169, 71.60%).

When asked whether the internet hospital and the various business information systems within the hospital were connected and whether a separate department was established to oversee the operation and management of the internet hospital, more than half of pediatricians expressed uncertainty or provided a negative response, especially those who had not yet participated in online services.

Regarding the role of internet hospitals, 91.20% (487/534) of pediatricians believed that the hospitals could overcome the time and geographic constraints of conventional medical services, while 87.83% (469/534) believed that the hospitals could save patients time and transportation costs; 81.27% (434/534) of pediatricians believed that the allocation and use of medical resources could be improved; and 80.52% (430/534) of pediatricians believed that the hospitals could expand medical services to improve patient safety.



Current usage of internet hospitals among study participants

Survey results (see Table 3) revealed that 54.68% (292/534) of pediatricians have used internet hospitals to provide patient care, and the proportion of pediatricians working in children’s specialized hospitals (210/365, 57.53%) was higher than the proportion working in general hospitals (82/169, 48.52%). Pediatricians’ use of internet hospitals is associated with gender, age, education, professional title, and length of service, and statistically significant differences are shown between these factors. The proportion of male pediatricians (94/146, 64.38%) was higher than that of female pediatricians (198/388, 51.03%) (P = 0.006). The proportion of pediatricians aged 35–45 and 45–55 was higher than the other age groups (P = 0.002), as was the proportion of pediatricians with master’s and doctoral degrees (P = 0.035), intermediate titles and above (P < 0.001), and 8–15 years of service (P = 0.003) compared to other years of service.


TABLE 3    Current usage of internet hospitals by study participants (N = 534).
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Online service content and duration

The vast majority of pediatricians (271/292, 92.81%) provided online consultations through internet hospitals, followed by online follow-up consultations (174/292, 59.59%), health science (111/292, 38.01%), examinations and laboratory appointments (74/292, 25.34%), teleconsultation (47/292, 16.10%), tele-guidance (28/292, 9.59%), and tele-monitoring (10/292, 3.42%). Furthermore, differences in terms of service items appeared to exist among pediatricians (Figure 1). The proportion of pediatricians in children’s specialized hospitals perform online consultations (200/210, 95.24%) was higher than that in general hospitals (71/82, 86.59%) (P = 0.010). Pediatricians at general hospitals perform health science education (45/82, 54.88%, P < 0.001), remote consultation (20/82, 24.39%, P = 0.016), remote guidance (13/82, 15.85%, P = 0,023), and remote monitoring (6/82, 7.32%, P = 0.032) services more often than the staff of children’s specialist hospitals.


[image: image]

FIGURE 1
Internet hospital services provided by 292 pediatricians (%).


In terms of service time, 69.18% (202/292) of pediatricians provide online medical services for less than an hour per day on average, and 61.30% (179/292) provide online medical services on an average of 1–2 days per week. In terms of volume, 75.00% (219/292) of pediatricians provide less than five online services per day on average, and 90.41% (264/292) of pediatricians provide service times of less than 30 min per person on average (Figure 2).
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FIGURE 2
Online working time and number of patients served (N = 292).




Pediatricians’ satisfaction with internet hospitals

A survey of 292 pediatricians who had launched online services was conducted using the Likert scale, and respondents rated their satisfaction with internet hospitals as “very dissatisfied,” “dissatisfied,” “average,” “satisfied,” or “very satisfied.” The five responses were assigned a score of 1, 2, 3, 4, or 5. The mean score for 292 pediatricians was 3.59 (standard deviation 0.92), indicating that not everyone is pleased with the internet hospital. As illustrated in Table 4, the age and professional title of pediatricians were both significant influencing factors. Pediatricians younger than age 35 (P = 0.014) with junior professional titles (P = 0.007) are significantly more satisfied than those in the other groups.


TABLE 4    Pediatricians’ satisfaction with internet hospitals (N = 292).
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As illustrated in Table 5, the results of multi-factor analysis of variance showed that, user experience (P < 0.001), system functions (P < 0.001), operation processes (P < 0.001), duration of single consultation (P < 0.001), service prices (P < 0.001) and performance incentive (P < 0.001) of internet hospitals were factors that affected pediatricians’ satisfaction with internet hospitals, and that would impede the development of internet hospitals.


TABLE 5    Multivariate analysis of factors influencing pediatricians’ satisfaction with internet hospitals.
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Problems of internet hospitals

The 292 pediatricians surveyed who had launched internet medical services generally believed that internet hospitals have three main problems, including: risk of online medical services (229/292, 78.42%); overconsumption of individuals’ working and living time (209/292, 71.58%); and not able to accurately reflect the value of their own services (52.05%, 152/292). Several other problems exist as well, including that the duration of the patient’s single consultation is excessive (141/292, 48.29%); service charging standards are lacking (114/292, 39.04%); the scope of diagnosis and treatment is not explicit (109/292, 37.33%); information or communication about receiving services is ineffective (96/292, 32.88%); and inconvenient system operation (82/292, 28.08%). As presented in Figure 3, pediatricians at children’s specialist hospitals believe that internet hospitals consume personal work and life time (160/210, 76.19%, P = 0.005) and cannot accurately reflect the value of their services (120/210, 57.14%, P = 0.005), and the proportion of patients with an excessively lengthy single consultation (109/210, 51.90%, P = 0.048) is higher than that of pediatricians at general hospitals.
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FIGURE 3
Problems of internet hospitals (%).




Pediatricians’ attitudes toward internet hospitals

Among the 534 pediatricians surveyed, 44.94% (240/534) expressed strong support for internet hospitals and indicated that they would actively participate in various online services, while 42.88% (229/534) expressed moderate support for internet hospitals and indicated that they would also participate moderately. Among these, 8.24% (44/534) had a wait-and-see attitude toward the development of internet hospitals, while only 3.93% (21/534) were pessimistic about the development of internet hospitals and will not use them (Figure 4).
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FIGURE 4
Pediatricians’ attitudes toward internet hospitals (%).





Discussion

Findings of the present study show that the majority of pediatricians are women; the average age of pediatricians in general hospitals is older, the working years are longer and the proportion of doctors with senior titles is higher than in children’s specialized hospitals. The shortage of doctors is a common occurrence. In China, only 0.63 pediatricians are available for every 1,000 children. According to the “Implementation Plan of China National Program for Women’s and Child Development (2021–2030),” the number of practicing (assistant) pediatricians per thousand children is expected to reach 1.12 by 2030 (24), but a significant gap still exists compared with developed countries (25, 26). This gap can be explained by the high workload, high occupational risks, and low pay of these assistant practicing pediatricians (1). These factors make students entering medical school hesitant to pursue a career in pediatrics. As a result, the number of pediatrics students graduating from medical schools each year is limited, and the majority prefers to work in tertiary children’s hospitals, making it difficult for general hospitals to recruit new talent.

The Chinese government has issued a number of policy documents in recent years to encourage the development of internet medical care (14, 27). Simultaneously, with the development of modern information technologies such as the Internet of Things (IoT) big data, cloud computing, and 5G mobile networks, AI technology has been more widely adopted in the medical field (28, 29), internet hospitals have emerged as the times have demanded. Since 2020, the COVID-19 epidemic has accelerated the development of internet hospitals (11, 30), with various Chinese provinces actively building internet hospitals to provide telemedicine, health consultation, medical guidance, health education, psychological counseling, and other services (31). The increase in internet hospitals has played an important role in assisting epidemic research and judgment, innovating diagnosis and treatment models, and improving service efficiency (32) by leveraging the advantages of non-contact, rapid response, and breaking down geographical barriers (33). According to the findings of the present study, more than half of pediatricians have provided online services to patients via internet hospitals in the form of text, images, voice, and video. They generally believe that internet hospitals have broadened the content and scope of conventional medical services, improved the efficiency with which high-quality pediatric medical resources are allocated, effectively solved the contradiction between supply and demand for pediatric medical resources, and reduced the financial burden on patients’ families (34).

The present study discovered that China has two types of internet hospitals: public hospital-led internet hospitals and an enterprise-led internet hospital platform (35). Despite differences in essential characteristics, functional orientation, operation mode, and development prospects, both of these types provide patients with services such as remote diagnosis and treatment, rehabilitation guidance, chronic disease management, follow-up, and health knowledge popularization (13). We also found that public hospital pediatricians provide a variety of medical and health services to patients through various types of internet hospitals, which improves the fairness and accessibility of high-quality pediatric medical resources and creates a new service model that integrates online and offline services (18). A new system of patient-centered diagnosis and treatment services has been built, greatly improving medical service efficiency, broadening the scope of hospital business, and improving patient satisfaction and medical experience (36).

According to the present findings, the title and years of working experience of pediatricians are important influencing factors based on whether they provide internet medical services. The majority of pediatricians who provide online services have intermediate or higher titles and have been in practice for at least 3 years. The online service of internet hospitals has high requirements for the quality of pediatricians’ ability and their work experience, emphasizing the importance of improving pediatricians’ diagnosis and treatment capabilities, to ensure the quality of internet medical services and patient safety (37).

During the survey, we found that different pediatric specialties have different needs for internet hospital services. In addition to the online consultation, online follow-up, telemedicine and other services currently provided, some more online services are required, for example, the respiratory departments need remote home atomization, nephrology departments need remote monitoring and home hemodialysis, dermatology departments hope initial evaluation, diagnosis and treatment of the patient with simple skin diseases should be performed online, and so on. It gives us a hint: internet hospitals should enrich and innovate service items and functions to meet the needs of different pediatric specialists, and provide children with more convenient, diversified and personalized medical services.

Our results demonstrated that pediatricians have a limited amount of time to provide online services via internet hospitals. Most pediatricians work for internet hospitals no more than 2 days per week and no more than 2 h per day. The number of people who respond to patient consultations online is also fewer than ten. The average consultation time per patient is somewhat lengthy. At the moment, the development of internet hospitals faces numerous problems and challenges (7). We discovered that user experience, system functions, operational procedures, service prices, and performance rewards of internet hospitals are main factors influencing pediatricians’ overall satisfaction with internet hospitals. We recommend that the public hospitals should strengthen the construction of service platforms and optimize system operation processes to continuously improve user experience, and establish a long-term incentive mechanism to encourage pediatricians to actively participate in internet hospital services and improve pediatricians’ awareness of and satisfaction with internet hospitals, so as to make the online health services more available and accelerate the development of internet hospitals.

Furthermore, we found that pediatricians who have not yet launched online services for the following reasons: (1) Pediatricians are extremely busy with their daily duties, leaving little time or energy for online services; (2) Internet medical services lack pricing and charging standards, making it impossible to accurately reflect the value of pediatricians’ technical services; and (3) Online diagnosis and treatment services are limited to consultations for common and chronic diseases, with many other medical services unavailable online. Therefore, we suggest that the government should improve the price and charging standards of online service items, which should be combined with physicians’ professional title, service time, service forms, service scenarios, service intensity, etc. While also expand the content and scope of online services and clearly delineate the identities of patients with common and chronic diseases as soon as possible, so as to mobilize the enthusiasm and initiative of pediatricians to carry out internet medical services, and provide patients with all-round, full-process medical and health management services.

Moreover, internet hospitals are expected to grow rapidly as information technology is widely applied in the field of health care and relevant policies and regulations are constantly improved. However, at the moment, China’s internet hospitals are still in the early stages of development, and have not yet fully realized their advantageous role and value. Pediatricians are in a position to introduce internet hospitals to patients and to recommend the related internet services. In order to truly maximize the benefits of internet medical services, patients must be considered an important audience and, in addition to promoting the internet hospitals to physicians, we should also continue to improve patient use and satisfaction with internet hospitals (38).


Limitations and future research

This study has several limitations. First, we only surveyed pediatricians at the top three tertiary public hospitals in Shanghai that have already opened internet hospitals, leaving out district-level public hospitals, grass-roots community health service centers, and enterprise-platform internet hospitals. Second, the present survey was conducted in Shanghai, where the allocation of pediatric medical resources is relatively abundant, and we did not investigate other regions in China, particularly remote areas with a scarcity of high-quality pediatric medical resources. Third, we only polled internet medical service providers (physicians) rather than internet medical service recipients (patients). As a result, the representativeness of the survey results is limited, and some biases may exist. It is possible that other functions, effects, or issues with internet hospitals are not being addressed. Future research should broaden the survey’s scope and examine various types of public medical institutions and platform-based internet hospitals in different areas of China. In addition to medical personnel, surveys of patients are required to gain an overall understanding of cognitive use and satisfaction with internet hospitals, as well as patients’ attitudes and views on promoting the construction and development of internet hospitals.




Conclusion

In conclusion, most pediatricians view internet hospitals favorably and are eager to contribute to the development of online diagnosis and treatment services. Pediatricians play an important role in providing pediatric internet diagnosis and treatment services and are frequently able to influence patients’ choices of medical service content, methods, and procedures. The development of internet hospitals will be greatly aided by effectively improving pediatricians’ satisfaction and mobilizing their enthusiasm and initiative to participate in internet medical services.
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