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Introduction: Aligned with the dual-factor model, this study aims to investigate why discharged patients seek online health information, considering the complexity of patients’ dilemmas. Additionally, we account for specific cultural context factor in China and seek to examine the role of living with children in mitigating the dilemmas faced by discharged patients in their pursuit of additional online information.
Methods: We empirically tested the research model using data collected from 292 discharged patients. The data was examined through structural equation modeling, employing Smart PLS.
Results: The findings suggest that perceived stress facilitates discharged patients’ engagement in seeking online health information, whereas resistance to change and learned helplessness impede such behaviors. Furthermore, our analysis reveals that cohabiting with children moderates the effects of resistance to change on online health information-seeking behavior.
Discussion: In conclusion, this paper extends the literature by examining the role of discharged patients’ characteristics on online health information-seeking behaviors. Following the practices in China, this study involves living arrangements (with children) as an essential factor in the research model. This paper offer suggestions to online providers to make health-related information more suitable for discharged patients.
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1 Introduction

With the popularization of the Internet and the promotion of online health services, online health information services are becoming increasingly popular among individuals with health information demands (Cline and Haynes, 2001; Gulec et al., 2022). Studies have reported that, on the demand side, approximately 74% of young Americans (Basch et al., 2018) and 65% of Australians (Nikoloudakis et al., 2018) have sought health information online, including conditions, symptoms, and treatment options advice. In China, patients are more accustomed to seeking health resources from traditional offline channels. However, due to the large population in China, it is inconvenient to acquire health information exclusively through offline channels (Matsumoto et al., 2012), leading to patients being unable to satisfy their quest for health information. According to Xinhua Net, the news website of the Chinese government, online health information-seeking behaviors rank as the second main category of people’s information-seeking behaviors. With the development of the Chinese Internet in the healthcare sector, more and more people are seeking web-based health information and services (Cao et al., 2016; Zhang et al., 2017).

Health information-seeking behaviors involve acquiring health-related information to assist individual medical decision-making and self-management (Lambert and Loiselle, 2007). Online health information services can benefit healthy people by preventing disease (Zhao et al., 2021). It can also help patients manage their health conditions. Patients who suffer from diseases can search for health-related information to find ways to minimize their suffering related to health conditions, such as recovery problems. Online information could also provide an alternative explanation of doctors’ suggestions for patients (Chang and Huang, 2020).

Patients usually have health information demands during the complex self-management period (Sedrak et al., 2020). Although online health information services provide a more convenient and low-cost way for patients to meet their information needs, patients still cannot avoid the dilemmas discussed herein. In China, discharged patients lack basic health-related information, and they cannot acquire well-matched information or distinguish it from less relevant information (Meng et al., 2019). In addition to technical factors, online-seeking behaviors are influenced by the characteristics of discharged patients themselves. Although searching for health information online has become common among patients, existing research primarily focuses on the health information seek for the general patient population (Kim et al., 2023). It is important to note that discharged patients, particularly in China, are often middle-aged or elderly individuals who have unique experiences and may face additional challenges when seeking health information online.

In this context, studies are needed to understand the real dilemmas discharged patients face when seeking online health information. Such dilemmas include dependence on clinical opinions (Eibergen et al., 2018), vulnerability (Walter et al., 2019), extensive negative emotions (Yan et al., 2021), and stress (Musarezaie et al., 2019) after a long clinical experience. They usually experience a high level of perceived stress while dealing with their own health conditions (Liu et al., 2021) and are unwilling to change their original information acquisition routes (Shahbaz et al., 2020). At the same time, they usually feel a helplessness when seeking health information online due to the conflicting information they find (Fassett-Carman et al., 2019; Wanke and Schwabe, 2020).

Resistance is often manifested as the failure of users to transition from existing business models to new ones (Polites and Karahanna, 2012). Online seeking health information provide a new source of information that is accessible 7 days a week and without spatial limitations. Moreover, this method has indeed supplanted traditional offline means of obtaining health information to some extent. Unlike typical patients, discharged patients may encounter greater resistance when shifting to online sources for health information, as they have become accustomed to receiving it from professional healthcare providers in person. This resistance to seeking online health information among discharged patients may be related to their hospitalization experiences. However, existing studies on the impact of patient characteristics on online health information-seeking behaviors have primarily focused on facilitating factors, such as the roles of health-related stress (de Looper et al., 2021) and health literacy (Nangsangna and Vroom, 2019). There has been limited attention to the influence of discharged patients’ characteristics on their online health information-seeking behaviors, particularly concerning inhibitory factors. Understanding these factors not only enables health information providers to develop effective dissemination strategies but also enhances our comprehension of facilitating factors from a new perspective (Tsai et al., 2019). Drawing on the dilemmas discharged patients face, this study adopted the dual-factor model to understand the role of discharged patients’ characteristics in their information-seeking processes. This study analyzed how facilitating and inhibitory factors, especially the latter, affect online health information-seeking behaviors. Thus, the first research question is as follows:

 RQ 1. Which factors, especially inhibitors, can impact patients seeking health information online based on their dilemmas after discharge?



At the same time, considering the traditional Chinese culture, the role the family plays in health information acquisition and decision-making cannot be negligible (Zhang et al., 2020). To assist with care delivery and avoid accidents, discharged patients usually live with their children, if they have any, making living arrangements essential for patients’ self-management (Irani et al., 2019). Thus, the second research question is as follows:


RQ 2. How do living arrangements affect the relationship between discharged patients’ characteristics and online health information-seeking behaviors?
 

To narrow this research gap, we adopted the dual-factor model and proposed a research model to investigate the enablers and inhibitors of patients’ online health information-seeking behaviors. According to the dilemmas discharged patients face, we regard the enablers (perceived stress) and inhibitors (resistance to change and learned helplessness) as factors affecting online health information-seeking behaviors.

We tested our hypotheses using a survey of 292 respondents. The results supported all the direct influencing routes. Perceived stress was positively associated with online health information-seeking behaviors, while resistance to change and learned helplessness were negatively associated with these behaviors. By comparing patients who live with their children with those who do not, we found that living with children can only significantly weaken the relationship between resistance to change and online health information-seeking behaviors. The result rejected the moderating effect of the other two direct routes.

This paper contributes to the health-related online-seeking literature in several ways. First, this paper extended the literature by examining the positive relationship between the perceived stress of discharged patients and their online health information-seeking behaviors. Second, we enriched the literature on online health information-seeking behaviors by introducing the role of inhibitors following the health and information dilemmas discharged patients face. Third, this study contributes to understanding how living arrangements (i.e., with children) influence discharged patients’ online health information-seeking behaviors. In practical terms, this research starts from the dilemma discharged patients face to better understand why patients do or do not use online information-seeking services. Using the findings, this paper offers suggestions to online health information providers to make online information more relevant to discharged patients. Finally, this paper emphasizes the important role of living arrangements on discharged patients’ online health information-seeking behaviors.

The rest of the paper proceeds as follows. In the theoretical background section, we describe prior research on online health information-seeking behaviors, the dual-factor model, perceived stress, resistance to change, and learned helplessness to set the literary context for our study, and the research model incorporates the dual-factor model. Next, the research methodology in the subsequent section, including data collection and analysis, to empirically test our hypothesized models and introduces the statistics and calculation results of the partial least squares. Finally, this study provides the main findings, implications, and limitations.


1.1 Online health information-seeking behaviors

Online health information-seeking behaviors refers to the process by which individuals obtain health information about diseases, treatment plans, and prognoses through search engines (e.g., Google and Baidu), dedicated online health platforms (e.g., Haodaifu), and social media platforms (e.g., Facebook and WeChat) (Chen et al., 2025). As popular internet behaviors, online health information-seeking behaviors may generate multiple health-related outcomes, such as assisting patients’ self-diagnosis under specific health conditions (Jiang and Street, 2017; McMullan et al., 2019) and supporting health or medical services distribution (Shamlou et al., 2022). Driven by multiple motives, needs, and environmental factors, people may adopt online health information services (Reifegerste et al., 2019). Related phenomena have led researchers to explore the influencing factors of online health information-seeking behaviors in recent years.

Previous studies usually examined the impact of internal (personal traits) and external (environmental characteristics) factors on online information-seeking behaviors. Such studies found that individual health-related characteristics, such as lacking health literacy (Wong and Cheung, 2019) and suffering from disease symptoms (Berle et al., 2020), were the essential influencing factors of online health information-seeking behaviors. At the same time, social surroundings, such as lacking health resources (Xiao et al., 2014), could also influence online health information-seeking behaviors.

Patients are key consumption populations adopting online health information services (Sedrak et al., 2020). To date, a rich and extensive literature has examined the enablers of patients’ online health information-seeking behaviors (de Looper et al., 2021; Nangsangna and Vroom, 2019; Zhao et al., 2020). As a part of healthcare services, online health information could compensate for the shortage of traditional medical services and expand patients’ medical resources (Miller and Bell, 2012; Zhao et al., 2020). Then, with the expectation of improving personal health status and self-management levels, patients may seek information online (Kitchens et al., 2014). Yet once patients are discharged from hospitals, they may face more obstacles when seeking online health information due to their unique characteristics.



1.2 Dual-factor model of online health information-seeking behaviors

The dual-factor model highlights the need to consider both enablers and inhibitors when using information systems (Cenfetelli, 2004). Enablers are those factors that promote system usage whereas inhibitors focus on the factors that predict users’ tendency to reject the technology. According to the dual-factor model, it is essential to understand the inhibitors from the perspective of personal characteristics, such as technology anxiety (Guo et al., 2013) and dispositional resistance to change (Hsieh, 2016), when using information systems. Focusing on the elderly, previous studies have investigated the correlation of online health information-seeking behaviors with possible barriers, such as low e-health literacy, conflicting information, and web design factors (Pourrazavi et al., 2022). Due to past disease experiences and uncontrollable health conditions, discharged patients may generate negative emotions and dependence on clinical opinions when they encounter barriers while seeking health information, leading to a negative impact on factors related to use behaviors (Bhattacherjee and Hikmet, 2007). Although the existing literature has studied online health information-seeking behaviors from many aspects, it is rare to treat discharged patients as subjects while exploring the inhibitors of these demand groups. Hence, in this study, we adopted the dual-factor model to understand the inhibitors of discharged patients’ online health information-seeking behaviors.



1.3 Dilemmas and characteristics of discharged patients

Patients usually differ from general population in their specific health concerns and stressful situations. Due to the uncertainty and perceived risks of their health status, seeking online health information is more purposeful for patients (Rains and Tukachinsky, 2015), such as seeking disease treatment information, than for general populations. Researchers have found that primarily personal factors, such as stress and anxiety generated from complex health conditions (McMullan et al., 2019), drive patients to seek health information online. Due to long-term clinical experience, discharged patients tend to be dependent on clinical opinions (Eibergen et al., 2018), vulnerable (Walter et al., 2019), full of negative emotions (Yan et al., 2021), and stressed (Musarezaie et al., 2019). The dilemma discharged patients face, caused by their complicated conditions, recovery problems, distance from offline medical resources, and special needs for disease-related information, will affect their online health information-seeking behaviors. Thus, representative personal characteristics of discharged patients were identified based on several specific dilemmas.

Unlike general populations who are remote from health resources, discharged patients have usually adopted several clinical resources to deal with their health problems during hospitalization. Although patients receive clinical guidance and advice, limited health resources support them in going through the uncertainty and unprovability of health conditions after discharge (Chang and Huang, 2020). These health-related conditions may generate related concerns and contribute to a higher level of perceived stress for discharged patients than general individuals. Perceived stress reflects the subjective evaluation of the stress level individuals experience when they encounter a stressful objective event (Cohen et al., 1983). Patient populations usually have problems with perceived stress (Liu et al., 2021). Related studies have shown that patients experience higher levels of perceived stress due to health threats (Liu et al., 2021) and emotional distress (Yan et al., 2021) than healthy people. One previous study demonstrated that patients with stressful health conditions and concerns have a greater need for health information, leading to frequent health information-seeking behaviors (Musarezaie et al., 2019). When they are discharged from the hospitals, perceived stress becomes a significant characteristic of discharged patients in health information acquisition to be explored.

Previous studies have indicated that, after discharge, patients tend to search for information using health queries to reduce uncertainty (Yan et al., 2021). As an effective strategy to relieve health-related stress, online health information-seeking behaviors, which are low-cost ways to acquire health-related information, can comfort stressed discharged patients. Thus, we hypothesize that:


Hypothesis 1. Discharged patients’ perceived stress increases the number of their online health information-seeking behaviors.
 

As health-related problems have accompanied discharged patients for some time, they are usually dependent on clinical opinions and a resistance to changing their information behaviors. Resistance to change refers to the unwillingness to take action to adapt to the pressure to change the status quo (Shahbaz et al., 2020). Previous studies have found that resistance to change could negatively impact an individual’s intention to change health behaviors (Deng et al., 2014; Laumer et al., 2016). Resistance to change also weakens the positive relationship between intention to use and actual use (Shahbaz et al., 2020). Discharged patients with long-term illness experience have become accustomed to seeking clinical support from offline physicians (Sedrak et al., 2020), causing them to distrust alternative health-related resources. As a result, discharged patients may resist changing their health behaviors due to the influence of the external environment. Once discharged patients who are used to offline diagnosis and treatment opinions will exhibit resistance to change as a key characteristic of their online health information seeking.

Online health information services could provide an accessible way for discharged patients to find health-related information (Soroya et al., 2021). Discharged patients’ efforts to seek health-related information online could reshape their ways of handling health issues (Guo et al., 2013). However, discharged patients are mainly accustomed to adopting information acquired from face-to-face hospital medical services rather than using online information technology, which could cause them to resist changing their previous health habits (Deng et al., 2014) related to acquiring health information. In sum, we believe that previous health information-acquiring habits may generate a resistant attitude that leads to decreased online health information-seeking behaviors of patients after discharge. Thus, we hypothesize that:


Hypothesis 2. Discharged patients’ resistance to change decreases the number of their online health information-seeking behaviors.
 

Online health information-seeking behaviors may generate unpredictability and uncertainty in the search results (Soroya et al., 2021), which discharged patients who lack basic health-related knowledge may not be able to discern (Meng et al., 2019). And individual discharged patients have complicated health issues (Musial et al., 2020), while online health information services usually lack personalization (Meng et al., 2019), resulting in difficulties in acquiring well-matched information online. This dilemma may result in helplessness for discharged patients seeking information online (Fassett-Carman et al., 2019; Wanke and Schwabe, 2020). Learned helplessness is grounded in cognitive learning theory (Maier, 1980) and indicates that people think, feel, or act passively and helplessly when they cannot control their surroundings (Trindade et al., 2020). The root of learned helplessness is the belief that the individual has lost control of the situation and is incapable of making changes (Baum et al., 1986). Because of the uncertainty of clinical treatment (Djulbegovic et al., 2011), discharged patients usually feel incapable of dealing with their health conditions through personal efforts, resulting in learned helplessness. Previous studies have shown that learned helplessness harms mental health and behavioral changes (López Steinmetz et al., 2021; Xue et al., 2023). If patients’ online efforts to seek health information are unable to improve their health outcomes, the characteristics of learned helplessness will become more pronounced.

If individuals believe that their efforts may not produce improved health conditions and may even worsen these conditions, they may stop their attempts to find health information (Xue et al., 2023; Ying et al., 2021) due to their helplessness. Feelings of helplessness when repeatedly seeking health information online without changing the patient’s health conditions lead to the emergence of learned helplessness (Benko et al., 2021), resulting in a negative attitude toward seeking online health information. Thus, we hypothesize that:


Hypothesis 3. Discharged patients’ learned helplessness decreases the number of their online health information-seeking behaviors.
 



1.4 Living arrangement

People who live with their children tend to have improved health cognition (Yu et al., 2022) and more appropriate health management behaviors. Understanding the role of this living arrangement in discharged patients’ online health information-seeking behaviors is essential.

Although seeking information online is an essential strategy for releasing perceived stress, discharged patients living with their children have other strategies for coping with stress issues, such as face-to-face communication with their children (Yan et al., 2021). We can conclude that, under the same level of perceived stress, discharged patients who live with their children may find more alternative strategies to relieve perceived stress than those who do not live with their children. Therefore, we hypothesize that:


Hypothesis 4. Under the same level of perceived stress, discharged patients who live with their children seek less online health information than discharged patients who do not live with their children.
 

Related studies have demonstrated that social support (such as the companionship of children) is associated with attitude change (Stroebe and Diehl, 1988). Living with their children may reduce discharged patients’ online health information-seeking behaviors caused by a resistant attitude and may enhance their self-management behaviors (Irani et al., 2019). Likewise, discharged patients who live with their children could also reduce online health information-seeking behaviors caused by resistance to change through social support provided by their children. Then, we hypothesize that:


Hypothesis 5. Under the same level of resistance to change, discharged patients who live with their children seek more online health information than discharged patients who do not live with their children.
 

People who live with their children usually have less leisure time and are busy dealing with various domestic affairs (Walter and Haun, 2021), making them more vulnerable to managing situations with little outside resources. As a result, people who live with their children may experience weakened positive thinking (Walter and Haun, 2021). For discharged patients with feelings of learned helplessness, the negative thinking may be enhanced by living with their children. Therefore, we hypothesize that:


Hypothesis 6. Under the same level of learned helplessness, discharged patients who live with their children seek less online health information than discharged patients who do not live with their children.
 



1.5 Research model

Following the dual-factor model, we developed a research model to understand the enabler (perceived stress) and inhibitors (resistance to change and learned helplessness) in discharged patients’ online health information-seeking behaviors (see Figure 1). We built this research model from the insights of discharged patients’ dilemmas related to their health conditions and online information service engagement. Furthermore, considering the essential role of living arrangements in discharged patients’ daily life, we proposed that living with children is a moderator that affects the relationship among our three direct affect routes.

[image: Conceptual diagram illustrating hypothesized relationships between learned helplessness, resistance to change, and perceived stress with online health information seeking behaviors, mediated by living arrangements. Control variables listed are age, gender, education, and hospitalizations.]

FIGURE 1
 Research model.


We also included several personal characteristics in the model as control variables to alleviate the influence due to covariance issues. Previous literature has suggested that individuals’ age, gender (Weber et al., 2020), levels of education (Berle et al., 2020), and disease experience (Sedrak et al., 2020) can influence their health-seeking behaviors on the internet. Based on our research context, we adopted the number of hospitalization experiences instead of the disease experience. We thus controlled the effects of these factors on online health information-seeking behaviors.




2 Methodology


2.1 Participants

To pretest the questionnaire, we initially collected data from a small sample of hospitalized patients in offline hospitals. However, as we began to collect the questionnaires, the spread of COVID-19 resulted in the loss of opportunities for face-to-face interactions with patients. Therefore, we utilized the data collection service of China’s leading online survey platform, Wenjuanxing, to manage the survey. There were two primary reasons for conducting the survey online. First, it relates to our research topic, online health information seeking behaviors, which is inherently digital and primarily targets internet users. Second, it has been reported that the internet has become the preferred source of information for patients, surpassing healthcare professionals (Chen et al., 2025). Thus, the online survey can be considered representative to some extent. The questionnaire was divided into two parts. In the first part, respondents were informed about the purpose of data collection and provided their consent. Subsequently, they answered questions regarding their hospitalization experience and health management after discharge. In the second part, they were asked about their perspectives on online health information seeking behaviors during their self-management period post-discharge. To ensure data quality and reduce social desirability bias, we have taken several measures when designing questionnaires and cleaning up the collected data. First, we added attention traps and reverse coding questions to reduce single-method bias. Second, we ruled out all cases where the problem is missing a value or a similar value. The questionnaires were distributed online from September 1 through September 30, 2021.

The website initially collected 472 questionnaires, however, due to concerns about patient privacy and the absence of effective incentives, 158 responses were incomplete. Of the 314 pieces of data the website provided, the authors excluded another 22 pieces of data with more than eight consecutive measurement items of the same value (indicating that the respondents did not answer seriously). Ultimately, 292 valid questionnaires were used to conduct the quantitative analysis.

Table 1 presents the demographic characteristics. According to the data, the proportion of women in the survey was a bit higher than that of men, reaching 54.46%, and the age was mainly 25–34 and 35–44 years old. Most of the survey group had a master’s degree or above, and they had been hospitalized once or twice. Meanwhile, most of them did not live alone; 59.25% lived with their children.



TABLE 1 Demographic characteristics.
[image: Table summarizing demographic data by frequency and percentage across categories: gender, age, education, hospitalization frequency, living alone, and living with children. Values include counts and corresponding percentages for each subgroup.]



2.2 Measures

To test the variables in this study, we adopted and developed the measurement items from previous studies. We first adopted the measurement of online health information-seeking behaviors (Bell et al., 2011) and then developed the measurement items based on the practices in China. We summed the five answers up to measure the number of online health information-seeking behaviors. We also adopted measurements of learned helplessness (Quinless and Nelson, 1988), resistance to change (Bhattacherjee and Hikmet, 2007), and perceived stress (Cohen et al., 1983) from previous research on a 7-point Likert-type scale ranging from 1 (“strongly disagree”) to 7 (“strongly agree”). We examined living with children by directly asking the participants whether they lived with their children (regardless of whether they have a child or not). Based on the above support and the background of this study, we translated the questionnaire into Chinese and made it more suitable for answering.



2.3 Data analysis

Partial least squares (PLS), a form of structural equation modeling (SEM), provides value for behavioral research fields (Lowry and Gaskin, 2014). PLS offers some data analysis advantages, and we used this technique to test the research model for the following reasons. First, PLS has low requirements on the measurement scale and requires a relatively small sample size (Hair et al., 2011). Moreover, SEM allows the simultaneous operation of multiple related equations, and a model is measured multiple times. PLS can be used for both the confirmation of existing model parameters and exploratory verification (Chin, 1998).

We used the Smart PLS 4.0 software as the statistical tool to examine the research model. We analyzed our data in three stages. The first stage was testing the measurement model, which evaluated the reliability and validity of the construct to ensure its appropriateness. In the second stage, we tested the structural model and the hypotheses. Finally, we used a multigroup analysis to compare whether the respondents live with their children or not.




3 Results


3.1 Measurement model testing

We evaluated model reliability by examining composite reliability (CR) and average variance extracted (AVE) (Fornell and Larcker, 1981; Hsu and Lin, 2008). The results are shown in Table 2. The CR ranged was from 0.864 to 0.937 (higher than 0.7), and the AVE ranged from 0.672 to 0.789 (higher than 0.5). Comparing these two sets of results with the critical values of 0.7 and 0.5, respectively (Fornell and Larcker, 1981; Hsu and Lin, 2008; Chin, 1998) indicated that the structure had very good reliability. Discriminant validity could be measured by the square root of AVE (Fornell and Larcker, 1981). As shown in Table 2, the square root of AVE ranged from 0.820 to 0.888, which was greater than variable correlations. Thus, it could be concluded that the discriminant validity was acceptable.



TABLE 2 Reliability and discriminant validity.
[image: Table displaying constructs LH, PS, and RTC with corresponding Cronbach’s alpha, CR, and AVE values. Diagonal bolded values in columns LH, PS, and RTC represent the square roots of AVE, as noted below the table.]

We evaluated the convergent validity by measuring the items’ loadings. The results in Table 3 show that the loadings of all items ranged from 0.782 to 1.000, all of which were greater than 0.70 (Anderson and Gerbing, 1988). In addition, the loadings of these items were greater than their cross-loadings with other items (Gefen and Straub, 2005), indicating that the structure had good convergent validity.



TABLE 3 Convergent validity.
[image: Table displaying factor loadings for four constructs: OHIB, LH, RTC, and PS, with items listed in rows; bold values indicate the highest loading for each item, identifying primary construct alignment.]



3.2 Structural model testing

Based on our research hypotheses, the measurement of the structural model was tested in stage 1. The PLS results of the structural model are shown in Table 4. We tested the effects of learned helplessness, perceived stress, resistance to change, and control variables (age, hospitalization frequency, education, and gender) on online health information-seeking behaviors.



TABLE 4 Partial least squares results.
[image: Table showing regression results with paths LH, RTC, PS, AGE, HF, EDU, and GEN to OHIB, coefficients, t-statistics, and R square. PS → OHIB has the highest coefficient and t-statistic. R square is 0.141. Statistical significance is marked by asterisks.]

The results showed that learned helplessness and resistance to change were negatively associated with online search behavior (b1 = −0.144, t = 2.635; b2 = −0.195, t = 2.798) while perceived stress was positively associated with online search behavior (b3 = 0.273, t = 4.300), thereby lending support to H1, H2, and H3. Finally, the control variables had insignificant effects on online health information-seeking behaviors (b4 = 0.079, t = 1.216; b5 = 0.103, t = 1.694; b6 = −0.041, t = 0.672; b7 = 0.105, t = 1.060).

Our low R-squared values can be explained by three aspects. First, due to the difficulty in predicting individual behavior, low values are common in social science research that predicts human behavior (online health information seeking) and widely exist in previous studies (Agarwal and Prasad, 1999). Second, our study starts from the dilemma discharged patients face in order to investigate their online health information-seeking behaviors, which is inherently complex, so a lower R-squared value is also acceptable. Finally, there are significant differences in the factors that affect the online health information-seeking behaviors of discharged patients, and we did not consider them based solely on individuals’ predicament.



3.3 Multigroup analysis

Multigroup analysis (MGA) is an efficient approach to evaluate moderation using partial least squares path modeling (PLSPM), as recent research has shown (Cheah et al., 2020). We tested the hypotheses by comparing whether individuals lived with their children. Following Keil et al. (2000), we statistically compared the corresponding path coefficients and computed the p-value (see Table 5). The p-value suggests that H5 is supported, but H4 and H6 are not.



TABLE 5 Multigroup analysis results.
[image: Table displays path coefficients-difference and p values for three relationships: LH to OHIB (difference 0.004, p value 0.975), RTC to OHIB (difference 0.284, p value 0.017, statistically significant at p less than 0.05), and PS to OHIB (difference 0.047, p value 0.689). Significance levels are indicated as asterisks below.]




4 Discussion

The overall goal of this study was to explore the factors influencing online health information-seeking behaviors, especially the inhibitors, rooted in the dilemmas of discharged patients. We presented a theoretical model based on the dual-factor model, testing the positive (perceived stress) and negative (learned helplessness and resistance to change) impact on online health information-seeking behaviors. As living with children can alter discharged patients’ health-management behaviors (Yu et al., 2022), such as information-related behaviors (Zhou et al., 2019), we examined living with children as a moderating variable of the direct routes.


4.1 Discussion of findings

The results supported all the directed influencing relationships on online health information-seeking behaviors. However, only the moderating role of living with children in the relationship between resistance to change and online health information-seeking behaviors was supported; the other two moderating hypotheses were rejected by the results.

First, the results demonstrate that perceived stress significantly positively affects the number of online health information-seeking behaviors. When facing the same dilemma, discharged patients with a higher level of perceived stress seek more online health information than patients with a lower level of perceived stress. As an effective and low-cost strategy to relieve health-related stress, online health information-seeking behaviors can comfort stressed discharged patients.

Second, resistance to change and learned helplessness significantly negatively impact the number of online health information-seeking behaviors. As expected, the relationship between resistance to change and online health information-seeking behaviors is significantly negative, suggesting that discharged patients with resistance to change may rely on existing information-accessing habits instead of seeking information online. Meanwhile, with a negative attitude of learned helplessness toward online health information, discharged patients decrease the number of online health information-seeking behaviors.

Third, the results confirmed that living with children moderates the relationship between resistance to change and online health information-seeking behaviors. Discharged patients living with children demonstrate fewer online health information-seeking behaviors caused by resistance to change than patients who do not live with their children. The other two moderation effects of living with children on direct relationships are insignificant. The following considerations may explain these phenomena. Living with children is an essential social determinant of health-related behaviors, with a high dependence on age (Rattay and von der Lippe, 2020). In this study, our data sample mainly consisted of patients in the age groups of 25–34 and 35–44, which may have resulted in the insignificant moderating effect of living with children. In addition, although people who live with their children may weaken their positive thinking (Walter and Haun, 2021), a related paper also concluded that parents tend to show positive attitudes toward media (Vittrup et al., 2016), resulting in a less clear role of living with children in online health-information seeking behaviors.



4.2 Theoretical and practical implications

Following dual-factor model, we conduct a theoretical model of influencing online health information-seeking behaviors, especially inhibitors. This study contributed to the existing literature in several ways.

First, we extended the literature by examining the positive relationship between discharged patients’ perceived stress and their online health information-seeking behaviors. For the general population, research has already provided support for the claim that perceived stress has an effect on search behaviors (Kugbey et al., 2019; Liu et al., 2021). In our study, we extended the influence to discharged patients based on their health dilemmas.

Second, to give full insights into discharged patients’ online information-seeking behaviors, we explored the inhibitors of online health information-seeking behaviors. Following the dilemma of discharged patients’ contradiction in previous health information-adoption habits and online-seeking approach, we empirically proved that resistance to change could be an inhibitor of online information-seeking behaviors. Furthermore, as discharged patients experience feelings of helplessness about online seeking results, we found learned helplessness could decrease the number of online health information-seeking behaviors.

Third, this study contributes to understanding how living with children influences discharged patients’ online health information-seeking behaviors. This study provides a new viewpoint on the moderating effect between resistance to change and online health information-seeking behaviors.

This research also offers practical implications in assisting discharged patients in coping with dilemmas for three groups—namely, discharged patients themselves, online health information service providers, and family members.

First, our research analyzed the real dilemma of discharged patients, offering insights into understanding the reasons why they cannot escape these dilemmas using the available low-cost online health information services. Although discharged patients have limited health resources from traditional medical systems, they might not search for alternative online health-related information services due to their previous information adoption habits and feelings of helplessness related to online seeking results.

Second, this study’s results lead to suggestions for online health information service providers to adjust the online content and information delivery ways to achieve available and appropriate services to assist discharged patients. These providers could link online services with traditional hospitals to reduce patients’ resistance to online health information service adoption. At the same time, the provider of online health information should enhance the credibility and personality of such information to reduce feelings of learned helplessness. By following these suggestions, some of the inhibitors of online health information-seeking behaviors can be removed.

Third, living arrangements could provide an essential role for discharged patients to seek health information online. This study found that discharged patients who live with their children might have a weakened relationship between discharged patients’ characteristics and online health information-seeking behaviors, illustrating the critical role of living with children in changing the online-seeking behaviors generated by a resistant attitude.



4.3 Limitations and potential for future study

Despite this study’s theoretical and practical implications, we should also address several limitations of the study. First, our study used online survey data to test the facilitators and inhibitors of online health information-seeking behaviors for discharged patients. The reason for collecting data online was that the cooperating hospital could not support survey distribution during the COVID-19 pandemic in China. The research sample was mainly between the ages of 25–34 and 35–44. However, older adults are an essential part of discharged patients. In our future research, we will explore the inhibitors of online health information-seeking behaviors among older adult patients after discharge.

Second, the research sample of this study was patients with multiple health conditions who had been hospitalized and discharged. However, different diseases may result in different health conditions and self-management behaviors for discharged patients. In our future research, we will analyze and examine discharged patients with specific diseases, such as chronic diseases, to achieve more detailed insights into these disease characteristics.
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Introduction: Health education is vital for empowering patients with knowledge about their health conditions, treatment options, and self-care, enabling them to make informed decisions. Video-based Health Education (VbHE) has proven to be a powerful tool for enhancing health literacy, often outperforming traditional methods in various circumstances. Previous research has focused on specific diseases in low-resource settings, but a broader understanding of video applications and implementation challenges remains necessary. This systematic review assessed the use of video for health education purposes in the least developed African countries from 2020 to 2024, exploring insights into the types of health content delivered through video, their effectiveness, and implementation obstacles.
Methods: We searched the ScienceDirect, PubMed, Scopus, Google Scholar, PLOS, and AJOL databases, limiting our review to the UN’s 33 least-developed African countries. Studies were evaluated based on country, participants, sample sizes, intervention methods, duration, video delivery, educational emphasis, objectives, outcomes, and findings. Adhering to PRISMA guidelines ensured a structured methodology.
Results: From the 218 records identified, 15 studies met our inclusion criteria. These studies highlighted video interventions with a focus on cancer (n = 5, 33.3%), HIV (n = 3, 20%), maternity care (n = 5, 33.3%), and other areas (n = 2, 13.3%, including COVID-19 and spinal anesthesia procedures). Most studies (n = 13, 86.6%) showed videos positively influenced knowledge retention and health outcomes, while the remaining two (n = 2, 13.3%) noted no significant difference from traditional methods. Video dissemination methods featured mobile devices, TV screens, and online platforms, with intervention durations ranging from 30 min to 36 months. Of the included studies, video has proven effective in enhancing health education in the least-developed African nations.
Discussion: Challenges including connectivity issues, cultural adaptation, and digital literacy remain significant. This review highlights the critical role of mobile video health communication in empowering underserved populations and informs future strategies to optimize health outcomes in resource-constrained African Contexts.
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1 Introduction

The use of video for information and education has experienced substantial growth (Chatterjee et al., 2021). Among various digital formats, video has proven to be an effective medium for delivering health education due to its ability to enhance knowledge retention and accessibility. However, there are significant challenges; health professionals and ordinary web users often share health-related content within the same online spaces, raising concerns about the reliability of the information (Karlsen et al., 2013), and deviant behavior (Zhou et al., 2022). This is particularly concerning given the increasing trend of individuals posting self-produced health videos on social media, shifting responsibility onto the viewers if adverse outcomes happen. Despite these concerns, health professionals continue to rely on user-generated videos instead of producing original material, which impacts the quality and relevance of the education provided (Farrell et al., 2014; Snelson, 2018).

In recent years, research from the least-developed African countries has shown a shift toward health workers producing their video content for educational purposes (Ferla et al., 2023; Scott et al., 2022). This change signals a growing awareness of the significance of original video content in boosting patient education and involvement (Chatterjee et al., 2021; Adam SAM et al., 2019; WHO, 2024). This awareness became even more pronounced during the COVID-19 pandemic, further emphasizing the importance of digital health tools. During this period, many African nations have successfully utilized mobile devices to disseminate educational videos, illustrating the potential for enhanced health outcomes through digital innovation (Kinkade et al., 2022). However, while these tools have helped share information during the pandemic, they have also hosted rumors that led to misinformation, with traditional media being the only means capable of countering it by promoting critical thinking and limiting the spread of health-related rumors (Guo et al., 2023). Providing clear, credible information can foster more thoughtful engagement and increase user acceptance (Luo et al., 2021).

To encourage the use of digital health tools, the World Health Organization (WHO) has urged 47 countries in Africa to develop and implement digital health strategy plans (Alegana et al., 2023). While many of these nations acknowledge the benefits of such technologies and have started incorporating them into their health systems, a notable number (n = 14) still do not have comprehensive plans (Alegana et al., 2023). This initiative reflects a growing recognition across the continent of the value of digital technologies for various applications and emphasizes the need for their effective integration into health care. As part of the 2030 Agenda for the African region, WHO’s recommendations on digital health interventions support the pursuit of Universal Health Coverage (UHC) and disease prevention, reinforcing the digital health strategy for 2020–2025 (WHO, 2023). In the context of video utilization, the WHO advocates for mHealth based on initiatives such as ‘virtual care,’ ‘remote monitoring,’ ‘digital therapeutics’ (WHO, 2021), ‘video-based training,’ ‘video recordings,’ and leveraging YouTube for health videos (WHO, 2024) to improve health outcomes.

Recent reports highlight the constraints of video-based health education in the least developed African nations (Kabukye et al., 2021; Mamuye et al., 2022; Till et al., 2023), where some, if not many, local institutions struggle to maintain their promotion. Barriers such as limited access to affordable mobile data, low smartphone usage, and insufficient digital literacy contribute to a digital divide, hindering the reach and efficacy of video interventions. The WHO indicates that, although some countries have made significant strides in adopting digital health tools, many still require ‘institutional support’ for developing and strengthening their digital health strategies (WHO, 2021). Beyond infrastructure, emphasizing the usefulness of these tools and fostering attitudes through trust and engaging content can significantly enhance adoption (Zhang et al., 2014).

This systematic review aimed to assess the use of video-based health education in the least developed African countries, focusing on studies published from 2020 to 2024 and examining the impact, obstacles, and opportunities for improvement in under-resourced settings. Since African low-resource settings are often facing systemic barriers, such as underfunded health systems and a lack of trained professionals in using digital media tools for health education, traditional health education methods frequently fall short or are unsustainable. In this context, our study highlights these countries as a strategic and relevant area for evaluating the use of video-based health education as a cost-effective and scalable solution. The goal is not only to assess its applicability and impact but also to increase awareness of its potential and promote further research into integrating it into health training programs in similar environments.



2 Methods


2.1 Search strategy and database overview

A comprehensive literature review was conducted using the ScienceDirect, PubMed, Scopus, Google Scholar, PLOS, and AJOL databases. The search was limited to studies conducted in the 33 least-developed African countries as defined by the UN, and adhered to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Page et al., 2021). The keywords and search terms included combinations of: “Health videos,” “Educational videos,” “Video-based health education,” “Digital health,” “Health education,” and “Low-resource settings.” Boolean operators (AND, OR) were utilized to refine the search results, with filters applied to select studies published between 2020 and 2024, in English, and meeting the specified inclusion criteria.

During full-text review and data extraction, it became apparent that the included studies could be meaningfully categorized based on the primary population addressed by the interventions, namely, Patients and/or citizens (e.g., general public, disease-specific populations, adolescents, pregnant women, rural communities), and Health workers (e.g., doctors, nurses, community health workers, program managers, drug distributors). The latter group highlights the importance of multi-stakeholder approaches grounded in supportive policies to guide the development and promotion of digital health content (Zhang et al., 2017). In these situations, stakeholders are typically dedicated professionals who volunteer their time without pay, reflecting the realities of low-resource environments (Yang et al., 2021). Although the division between Patients and/or Citizens and Health workers was not an initial inclusion criterion, it was identified inductively due to apparent differences in intervention design, educational content, and reported outcomes. Consequently, after screening and extraction, studies were grouped according to the target population (patients/citizens vs. health workers). Subsequent synthesis and reporting were structured along these two categories to provide a more nuanced understanding of how video-based health education approaches differ according to the intended audience.



2.2 Ligibility and exclusion criteria

The review encompassed studies focused on enhancing, evaluating, designing, advocating for, testing, or investigating the use of video as a medium for health education. The eligibility criteria centered on studies published between 2020 and 2024 that examined Video-based Health Education in low-income or least-developed African nations. Studies lacking educational video content, those conducted outside the least-developed African countries, and those published outside the designated timeframe were excluded.



2.3 Data extraction and synthesis

Data extraction was performed using a predefined data extraction form to ensure uniformity across studies. Key information extracted included study characteristics (such as country, participants, sample size, intervention method, research duration, and video delivery approach) along with a performance summary (including educational contents, objectives, outcomes, and findings). To ensure the accuracy and integrity of all extracted data, two independent reviewers (PFI and JA) initially tested the extraction form on a random sample of included studies. They refined variable definitions until achieving an agreement of over 95%. Subsequently, each reviewer independently extracted data for all studies. Discrepancies were identified through systematic cross-checking in a shared spreadsheet and then resolved through discussion. Both reviewers adjudicated any remaining disagreements. Audit trails documented all changes, and the authors recalculated records to verify consistency. The gathered data were qualitatively synthesized, highlighting the effectiveness of Video-based Health Education interventions. A narrative synthesis was employed to summarize and interpret the results, with a focus on identifying observed patterns, differences, and common themes across the studies. The findings were then organized in tables, and key outcomes were discussed in relation to the research objectives (Table 1).


TABLE 1 The path followed on the method.


	Step
	Description

 

 	Screening & Inclusion 	All studies of Video-based Health Education were included, regardless of target population.


 	Data Extraction 	During the review, information was extracted about the population focus (patients/citizens or health workers).


 	Data Synthesis 	Studies were grouped post hoc based on the intervention population; results were reported by group.




 

Following initial study selection, included studies were subsequently grouped by the population targeted by the intervention (patients/citizens vs. health workers) based on data extracted from the full texts.




3 Results


3.1 Study selection

The database search yielded 218 papers, of which 15 met our selection criteria after excluding duplicates (n = 3). We excluded 197 articles for the following reasons: (1) no use of educational video (n = 57), (2) research was not conducted in the least-developed African countries (n = 63), and (3) studies fell outside the 2020–2024-year range (n = 77). Participants’ demographics included health workers who received video training (n = 4), patients, and/or citizens (n = 11), all of whom were assessed for their responses to video-based health education (Figure 1).
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FIGURE 1
 Number of studies per identified country.




3.2 Study characteristics

Only 24 countries were identified as implementing video-based health education. These include Tanzania (n = 4), Ghana (n = 3), Malawi (n = 2), Ethiopia (n = 2), Nigeria (n = 2), Kenya (n = 1), Botswana (n = 1), Uganda (n = 1), Rwanda (n = 1), Burundi (n = 1), Niger (n = 1), the Democratic Republic of the Congo (n = 1), São Tomé and Príncipe (n = 1), Benin (n = 1), Burkina Faso (n = 1), Gambia (n = 1), Guinea (n = 1), Guinea-Bissau (n = 1), Liberia (n = 1), Mali (n = 1), Mauritania (n = 1), Senegal (n = 1), Sierra Leone (n = 1), and Togo (n = 1). In this review, Tanzania and Ghana emerged as the countries with the most studies, followed by Malawi, Ethiopia, and Nigeria, as illustrated in Figure 2.

[image: Flowchart illustrating a systematic review process. Two hundred eighteen records were identified from multiple databases; after removing duplicates, two hundred fifteen records were screened. One hundred ninety-seven were excluded for lack of educational video intervention, wrong region, or wrong date range. Eighteen studies underwent full-text eligibility assessment, with three further excluded. Fifteen studies were included in the final review. Key process stages are labeled: Identification, Screening, and Included, with color-coded bars on the left side.]

FIGURE 2
 PRISMA flow diagram used in the study description.



3.2.1 Sample size

The study’s sample size varied from 9 to 7,648 participants. Four studies reported an average age range of 22–42 (Holst et al., 2021; Masiano et al., 2021; Godana Boynito et al., 2023; Obasola, 2021); three had an average age of 18 (Martei et al., 2024; Drokow et al., 2021; Kanyeki et al., 2022), while the remaining eight did not provide age data (Ferla et al., 2023; Scott et al., 2022; Tilly et al., 2022; Cooper et al., 2021; Ampofo et al., 2020; Mengistu et al., 2021; Holst et al., 2022; Ansari et al., 2024). The search exclusively targeted the least-developed African countries between 2020 and 2024. According to the UN classification, 33 countries are categorized as least developed (UN, 2024).



3.2.2 Dissemination, method, and duration

The studies utilized various media to present videos, including TV monitors or projectors (n = 6), mobile devices (n = 7) such as tablets, mobile phones, and portable projectors, online media (n = 1) through platforms such as YouTube, Web, and WhatsApp, and other formats (n = 1), such as TV, DVD, or compact disks. These video-based health education initiatives occurred in health facilities, schools, and occasionally in residential settings through door-to-door visits. The duration of the education programs varied from 30 to 40 min up to 36 months.

Three of the 15 studies reviewed employed true randomized control designs, assessing both control and intervention groups (Kanyeki et al., 2022; Holst et al., 2022; Ansari et al., 2024). The other 12 were single-group studies, often conducted in focus groups or with individuals, and utilized pre- and post-intervention assessments (Ferla et al., 2023; Scott et al., 2022; Holst et al., 2021; Masiano et al., 2021; Godana Boynito et al., 2023; Obasola, 2021; Martei et al., 2024; Drokow et al., 2021; Tilly et al., 2022; Cooper et al., 2021; Ampofo et al., 2020; Mengistu et al., 2021) (Table 2).


TABLE 2 Study characteristics.


	Author/Year
	Study participants
	Sample size
	Intervention method
	Research duration
	Video delivery

 

 	
Tilly et al. (2022)
 	Patients and/or Citizens 	100 	Pre and post 	6 months 	TV monitor or projector


 	
Masiano et al. (2021)
 	132 	Pre and post 	1 month 	TV monitor or projector


 	
Cooper et al. (2021)
 	760 	Pre and post 	2–5 days 	TV monitor or projector


 	
Ampofo et al. (2020)
 	50 	Pre and post 	1 session 	TV monitor or projector


 	
Kanyeki et al. (2022)
 	38 	Cg. and Ig. 	8 months 	Tablet and compact disc


 	
Holst et al. (2021)
 	12 	Pre and post 	24 months 	Mobile phone


 	
Holst et al. (2022)
 	302 	Cg. and Ig. 	12 months 	Tablet


 	
Ansari et al. (2024)
 	7,684 	Cg. and Ig. 	36 months 	Android handsets


 	
Martei et al. (2024)
 	106 	Pre and post 	8 months 	Tablet


 	
Drokow et al. (2021)
 	645 	Pre and post 	12 months 	TV monitor or projector


 	
Godana Boynito et al. (2023)
 	Focus group of 10–12 	Pre and post 	12 months 	Mobile projector


 	
Mengistu et al. (2021)
 	Health workers 	106 	Pre and post 	27 months 	TV monitor or projector


 	
Scott et al. (2022)
 	52 	Pre and post 	1 month 	WhatsApp, YouTube Web and PCs


 	
Ferla et al. (2023)
 	113 	Pre and post 	10 months 	Mobile devices


 	
Obasola (2021)
 	9 	Pre and post 	30–40 min. Per session 	TV/DVD





Cg, Control group; Ig, Intervention group.
 




3.3 Performance summary


3.3.1 Educational contents and outcomes

In general, the studies focused on video education initiatives covering topics such as cancer (n = 5, 33.3%; Martei et al., 2024; Drokow et al., 2021; Tilly et al., 2022; Cooper et al., 2021; Ampofo et al., 2020), HIV (n = 3, 20%; Holst et al., 2021; Masiano et al., 2021; Holst et al., 2022), maternity care (n = 5, 33.3%; Ferla et al., 2023; Godana Boynito et al., 2023; Obasola, 2021; Mengistu et al., 2021; Ansari et al., 2024), and other areas (n = 2, 13.3%, including COVID-19 and spinal anesthesia procedures; Scott et al., 2022; Kanyeki et al., 2022). In terms of preliminary outcomes, most studies (n = 13, 86.6%) found that the use of video proved effective, and in the remaining (n = 2, 13.3%), no significant differences were noted between video usage and no video.

The studies focusing on patients and/or citizens (n = 11) covered a range of topics. Of these, five (n = 5) focused on cancer-related subjects, using videos to discuss common myths, diagnostic procedures, bodily diseases, treatments, reactions to aftereffects, and quality of life (Martei et al., 2024). They aimed to raise awareness and knowledge about the screening and risks associated with human papillomavirus infection, the treatment and experiences of breast cancer survivors, and to promote vaccination, awareness, and counseling for the Pap smear test. Three studies (n = 3) addressed HIV-related issues (Holst et al., 2021; Masiano et al., 2021; Holst et al., 2022), through videos that highlighted the importance of antiretroviral therapy and addressed significant concerns regarding HIV/AIDS, tuberculosis, Taenia Solium (neuro) cysticercosis, taeniasis, and anthrax. Finally, the last three studies (n = 3) covered maternal and child health (Godana Boynito et al., 2023; Ansari et al., 2024), as well as spinal anesthesia procedures, including a video that reviews the pre-operative anxiety state (Kanyeki et al., 2022).

Similarly, studies focusing on health workers (n = 4) featured content related to maternity care topics that included testimonials from mothers (Mengistu et al., 2021), COVID-19 education, showcasing a video that guided handwashing, mask-wearing, and maintaining social distancing (Scott et al., 2022), motherhood, neonatal, and maternal child healthcare (Obasola, 2021), and finally, counselors offering guidance on nurturing care for caregivers (Ferla et al., 2023).



3.3.2 Finding summary

Eleven of the fifteen selected studies focused on patients and/or citizens, including students and women. Nine of these studies reported increased (1) knowledge (Holst et al., 2021; Drokow et al., 2021; Tilly et al., 2022; Cooper et al., 2021), (2) awareness and information retention (Masiano et al., 2021; Godana Boynito et al., 2023; Ampofo et al., 2020), and overall, (3) the video content was found to be acceptable, usable, and recommendable (Holst et al., 2021; Martei et al., 2024). Two studies reported “no statistical difference” in outcomes with or without video use, yet indicated increased knowledge (Ansari et al., 2024) and no discernible benefits (Kanyeki et al., 2022) (Table 3). Meanwhile, the remaining four studies, which involved health workers comprising health professionals, healthcare providers, program managers, and community health workers, showed improvements and clarity in understanding health content presented in video format (Ferla et al., 2023; Scott et al., 2022; Obasola, 2021; Mengistu et al., 2021). These studies recognized the potential of video for delivering effective health content, and overall, video-based health education interventions were reported to have a positive impact on the target audience (Table 4).


TABLE 3 Performance summary (patients and/or citizens).


	Author/Year
	Educational contents
	Objectives
	Outcomes
	Findings

 

 	
Tilly et al. (2022)
 	Cancer 	Assess change in cancer knowledge and care experience. 	A low-cost tool that educates and empowers patients. 	Significant improvement in knowledge.


 	
Masiano et al. (2021)
 	HIV 	Improve maternal retention in HIV care and ART uptake. 	Acceptable, feasible, and supported decision-making tool. 	Reduced anxiety and fear, and an increase in hope.


 	
Cooper et al. (2021)
 	HPV/Cervical Cancer 	Measure the impact of the HPV/cervical cancer educational video. 	Knowledge acquisition improved. 	Significant improvement in knowledge.


 	
Ampofo et al. (2020)
 	Cervical Cancer 	Evaluate the video’s impact on awareness of screening. 	Raised awareness, understanding, and belief. 	Significant increase in awareness.


 	
Kanyeki et al. (2022)
 	Spinal anesthesia procedure 	Test video information on pre-procedure anxiety. 	No benefit from the video. 	No statistical difference


 	
Holst et al. (2021)
 	HIV/AIDS, TB, Cysticercosis, anthrax 	Demonstrate a multi/interdisciplinary design process. 	An animated video developed key health messages. 	Recommended for multidisciplinary design.


 	
Holst et al. (2022)
 	HIV/AIDS, TB, Cysticercosis, anthrax 	Assess knowledge uptake and retention in the rural community. 	Animated video significantly improved health knowledge. 	Significant improvement in knowledge.


 	
Ansari et al. (2024)
 	Maternal and Child Health 	Improve maternal and child health through “edutainment” videos. 	Knowledge and attitudes improved, but not significantly. 	No statistical change in attitudes.


 	
Martei et al. (2024)
 	Breast Cancer 	Develop and assess a survivor-narrative video for treatment support. 	Highly acceptable and usable. 	Highly acceptable and usable.


 	
Drokow et al. (2021)
 	HPV vaccination /Cervical Carcinoma 	Promote HPV vaccination and Pap tests via behavior-change videos. 	Influenced perception, self-efficacy, and understanding. 	Significant improvement in knowledge.


 	
Godana Boynito et al. (2023)
 	Maternal and Infant Community Care 	Test the acceptability and feasibility of community-based video. 	Acceptable and feasible for promoting behavior change. 	Acceptable and feasible intervention tool.





HIV, Human Immunodeficiency Virus; ART, Antiretroviral Therapy; TB, Tuberculosis; HPV, Human Papillomavirus.
 


TABLE 4 Performance summary (health workers).


	Author/Year
	Educational emphasis
	Objectives
	Outcomes
	Findings

 

 	
Mengistu et al. (2021)
 	Maternity care 	Describe the development and implementation of improving respectful maternity care. 	Testimonial-based video education is an effective way to improve care. 	Significant improvement in knowledge.


 	
Scott et al. (2022)
 	COVID-19 	Describe the development and evaluation of video job aids to support the safe delivery of SMC during COVID-19 and improve seasonal malaria chemoprevention quality. 	Users easily understand video-based health education and are reinforced by key messages by allowing for repeated viewing. 	Significant improvement in the quality of message delivery.


 	
Ferla et al. (2023)
 	Nurturing care/Early Child Development counselling 	Evaluate the effect of ECD video with mentorship and supervision to improve CHW nurturing care/ECD counselling. 	Video-based health education, enhanced supervision, mentorship, and improved CHW performance in providing counselling 	Significant improvement in education.


 	
Obasola (2021)
 	Maternal Child Health 	Explore healthcare providers’ experiences with using ICT tools (e.g., videos) for MCH and optimize their application. 	The growing demand for ICT, particularly educational videos in health services, has led to demonstrable improvements in education outcomes. 	Significantly relevant.





SMC, Seasonal malaria chemoprevention; ECD, Early Child Development; CHW, Community Health Worker; ICT, Information and Communication Technology.
 





4 Discussion

This review systematically compiles evidence on video-based health education initiatives in the 24 least-developed African countries from 2020 to 2024. Among 15 eligible studies, most (13 out of 15, 86.6%) reported positive effects on knowledge, awareness, or self-efficacy among patients, citizens, and health workers. These results support global findings that multimodal media, such as video, can enhance understanding and memory (Ferguson, 2012; Robert et al., 2023; Yang et al., 2021), particularly in settings with low literacy levels (Ferguson, 2012; Liu et al., 2025).


4.1 Effectiveness and reach

Video-based health education is an impactful method for engaging patients effectively across various healthcare intervention sectors, including diagnosis, treatment, and self-care (Ploderer et al., 2022). Research conducted in some of the least-developed African nations highlighted this potential. Ansari et al. (2024) and Masiano et al. (2021) reported that video is a valuable tool for promoting health education among pregnant women regarding maternal and childbirth health (Ansari et al., 2024), and improving maternal retention in HIV care and the uptake of antiretroviral therapy (Masiano et al., 2021), respectively. Furthermore, Tilly et al. (2022) demonstrate that video is a cost-effective tool. Their study reveals that video-based health education saves patients time and money compared to traveling by bus or other means to attend awareness sessions at health centers. Patients can watch videos from home as often as they like using smartphones or other internet-enabled devices. The rapid sharing and widespread availability of health-related videos online have established them as a leading medium for health education and promotion (Ghozali, 2023).

Understanding health conditions helps diminish the barriers between doctors and patients, transforming doubt into informed dialogue. This improved understanding leads to higher patient satisfaction, whether it comes from real-time online support delivered by a physician (Tan et al., 2023), or from a pre-recorded health education video that engages both visual and auditory senses (Anasi, 2004). Further to the above, research from Tilly et al. (2022), Cooper et al. (2021), Holst et al. (2021), and Drokow et al. (2021) demonstrated how effective videos were in increasing knowledge among their audiences, primarily focusing on cancer, human papillomavirus infection, and HIV/AIDS. This increase in knowledge encourages patients to engage with the content anytime, anywhere, thereby enhancing comprehension retention (Naderyanfar et al., 2019; Gusdorf et al., 2023) and positively influencing memory, understanding, and emotions. These cognitive and emotional attitudes are primarily driven by how the information is tailored to the audience and how effectively it is delivered (Wang et al., 2018).

Numerous systematic reviews evaluating the effects of video-based health education in the least-developed African countries have shown steady growth in its application throughout the continent (Till et al., 2023). This approach has been shown to enhance knowledge among individuals with low literacy levels markedly (Mbanda et al., 2021); it acts as an effective decision-making tool (Mwase et al., 2022) and improves patients’ comprehension of health-related information (Boynito et al., 2024). Yet, several challenges hinder the implementation of video-based health education in these regions, which local governments need to tackle. These challenges include inadequate funding, limited technological literacy, a scarcity of technological resources (Kabukye et al., 2021), a lack of a health information exchange policy (Mamuye et al., 2022), and an overreliance on text-based communication (Till et al., 2023). Nevertheless, at least four studies from the least-developed African countries indicate that health institutions actively promote health education through videos: (1) Mengistu et al. conducted a survey with multidisciplinary health professionals, finding video-based education to be a powerful method for enhancing care (Mengistu et al., 2021), (2) Scott et al., through their study of program managers and drug distributors, discovered that educational videos with health content effectively reinforce messages and are easy to understand (Scott et al., 2022), (3) Ferla et al. explored video-based health education with community health workers, who reported improved counseling performance and enhanced mentorship (Ferla et al., 2023), and finally, (4) Obasola investigated healthcare providers’ perspectives, finding that implementing information and communication technology with video usage positively impacted health education interventions and received strong recommendations for its effectiveness (Obasola, 2021).

Compatibility issues with legacy devices, such as DVD players, outdated smartphones, and analog TVs, as well as the lack of standardized educational platforms in low-resource settings, continue to limit the adoption of AR/VR tools (Mondal and Mondal, 2025). Moreover, the rapid obsolescence of such devices, coupled with high maintenance costs, contributes to financial strain. Within this context, specialized outreach programs can capitalize on the widespread availability of smartphones, observed as early as 2015, by distributing smartphone-based VR kits like Google Cardboard. This strategy enables the delivery of immersive training experiences without requiring significant infrastructure investments (Mondal and Mondal, 2025). The Pragati study conducted in rural India demonstrates this approach by using Google Cardboard-mounted phones to train community health workers in maternal and child health (Sorathia et al., 2017). Adopting 360° guided audiovisual modules that simulated an Assamese home environment (Sorathia et al., 2017), participants experienced a training method distinct from those employed by Ferla and Obasola in training health workers across various African contexts (Ferla et al., 2023; Obasola, 2021).

Beyond the Google Cardboard approach, Neuwirth and Ros proposed the use of 180° video viewed through VR head-mounted displays (HMDs) or 3D-capable computer monitors (Neuwirth and Ros, 2021). These were deemed affordable and practical solutions, particularly suitable for training healthcare professionals in Africa. Compared to educational videos delivered via mobile phones, televisions, projectors, or DVDs, this approach is more effective in fostering engagement. Unlike the least-developed countries in Africa, more developed nations, including the United States, Europe, and parts of Asia, have successfully utilized VR-embedded video as a medium for health education (Costa et al., 2024; Jia et al., 2021). In the United States, for example, this broad application has led to the establishment of online public databases containing videos on various health education topics (Media GH, 2024; Plus, 2024), as well as VR websites dedicated to health education, such as medvr.education (USA), exr.education (England), SIMx (USA), among others.



4.2 Core findings

The assessment of selected studies in this systematic review was divided into two data subsets: “study design” and “performance summary” (Tables 2–4). These datasets were crucial for illustrating the role of video in health education in the least developed African countries from 2020 to 2024. The intervention methodologies employed in these studies to reach their audience were essential for evaluating the impact of videos designed for health education. Randomized controlled trial studies (n = 3) consisted of two groups (e.g., control group with no video and intervention group with video) to compare the effects of video-based health education versus traditional methods. Single-group studies (n = 12) assessed the effectiveness of video by examining a single group through pre- and post-intervention measures.

All included studies reported positive outcomes, although two (n = 2) found no significant difference between video-based methods and conventional practices. Research involving patients and citizens (n = 9) revealed increased knowledge, awareness, and retention of information related to cancer, HIV, human papillomavirus, and maternal and child health care. Furthermore, these studies indicated that video-based health education was deemed acceptable, feasible, and usable. Various sharing tools were employed to evaluate video effectiveness, including TV monitors, projectors, mobile phones, tablets, compact disks, PCs, and digital platforms such as WhatsApp, YouTube, and websites. Additionally, four studies (n = 4) involving health workers highlighted video as an effective educational tool due to its comprehensive nature. They reported understanding health content better when presented in video format, acknowledging its potential for effective health education delivery.



4.3 Future directions

Future research should focus on longitudinal studies to determine whether observed knowledge gains result in lasting behavioral changes, such as regular cancer screenings or consistent adherence to ART. Comparative studies assessing the cost-effectiveness of video versus traditional methods, as well as the level of engagement generated by live-action versus animated videos, are also recommended. Technological innovations, such as AI-driven adaptive videos and gamified features, could further enhance engagement and effectiveness. Equity-oriented research questions remain urgent, including how female participants respond and how to deliver health video education to nomadic and conflict-affected populations.

Ultimately, this review serves as a crucial reminder for the least-developed African nations about the efficacy of digital solutions in overcoming educational obstacles and enhancing health education strategies. Importantly, although limitations and challenges, this review concludes that significant attention is being given to the delivery of Video-based Health Education in most target countries (n = 24, 72.7%).




5 Conclusion

Video-based Health Education has demonstrated substantial potential in enhancing health literacy, knowledge retention, and patient engagement across various health issues in the least-developed African nations. This systematic review highlights the successful use of videos for educational health content, particularly in areas such as cancer, HIV, COVID-19, Human papillomavirus infection, spinal anesthesia procedures, and maternal health. The findings reveal that Video-based Health Education can help bridge gaps left by traditional healthcare delivery, offering a more accessible and engaging resource for patients, health workers, and the general public to enhance their understanding of health matters.

However, several challenges still need to be addressed, such as limited access to digital infrastructure, low levels of technological literacy, and inconsistent internet connectivity. These issues create a digital divide that hinders the broad adoption of video education approaches. Furthermore, the absence of institutional backing and inadequate incorporation of digital health strategies in many African nations restricts the full realization of its benefits. To address these challenges, further research is needed to assess the scalability, sustainability, and long-term effects of the Video-based Health Education initiative. For instance, comparing offline and online delivery methods in both rural and urban areas can help assess the health outcomes, such as knowledge acquisition and behavior change, alongside operational metrics like cost per user, training duration, and technology uptime. Incorporating formal cost-effectiveness and cost–benefit analysis into these studies will provide police makers with essential ROI (Return on investment) data to justify infrastructure investment. Longitudinal cohort studies that combine quantitative surveys and detailed qualitative interviews can also shed light on how digital literacy efforts for patients and healthcare workers influence engagement with video-based health education, as well as identify relevant facilitators or barriers in different contexts.

In conclusion, when carefully adapted and implemented, Video-based Health Education can substantially bridge knowledge and healthcare service gaps in marginalized African populations, empower patients, and provide scalable solutions for the development of health workers. Nevertheless, its effectiveness remains context-dependent, and continued evaluation is needed to maximize its transformative potential while addressing persistent challenges in resource-constrained settings.
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Background: Pulmonary nodules (PNs) are often overlooked, potentially leading to health risks. Social media platforms are increasingly used for health information dissemination. This study evaluates the quality and engagement of PN-related videos on YouTube, Bilibili, and TikTok.
Methods: On March 1, 2025, we searched each platform using “pulmonary nodule” or its Chinese equivalent. After screening, 271 videos were analyzed. Video characteristics were documented, and quality was assessed using PEMAT, VIQI, GQS, and mDISCERN tools. Inter-rater reliability was high (κ = 0.81).
Results: The final sample included 98 (YouTube), 74 (Bilibili), and 99 (TikTok) videos. TikTok videos were the shortest (median 114 s) yet had the highest engagement. Nonprofit organizations dominated YouTube uploads; physicians were most common on Bilibili and TikTok. Treatment was the most covered topic. YouTube scored highest in comprehensibility and actionability (PEMAT-T/A), while Bilibili and TikTok scored higher in production quality (VIQI, GQS). Video quality did not differ significantly between professional and non-professional uploaders. Most quality metrics showed weak correlation with audience engagement.
Conclusion: Long-form platforms (YouTube and Bilibili) offer higher-quality PN information but lower engagement, whereas short-form platforms (TikTok) show high interaction but lower informational depth. Social media can play a supportive role in public PN education. We provide recommendations for creators, platforms, and viewers to improve the quality and reliability of medical content.

Keywords
 pulmonary nodule; public health; social media; online video; information quality


1 Introduction

A pulmonary nodule (PN) is a localized, rounded, high-density shadow observed on chest imaging (e.g., computed tomography [CT] or X-ray), typically measuring less than 3 cm in diameter with well-defined or hazy borders (1). Based on density, PNs are classified into three categories: solid nodules, part-solid nodules, and pure ground-glass nodules (2). The majority of benign solid nodules are associated with tuberculosis (TB) or inflammatory conditions (3). Malignant solid nodules can be precursors to lung cancer. Malignancy should be suspected in solid nodules exhibiting features such as spiculation, lobulation, or irregular margins (4). Part-solid nodules, also termed mixed ground-glass nodules, contain both solid and ground-glass components and exhibit heterogeneous density on CT (2). These nodules have a relatively high malignancy probability, particularly when the solid component increases, which often indicates progression (1). This often signifies early-stage lung cancer, necessitating prompt management and close monitoring (5). After follow-up, most part-solid nodules may resolve spontaneously or remain stable. However, persistent or growing nodules with increasing density carry a high malignancy risk (6).

Clinically, identifying individuals with lung nodules is challenging due to the frequent absence of overt symptoms. The detection rate of asymptomatic lung nodules has increased dramatically in China, largely due to the widespread adoption of low-dose CT screening, which offers substantial potential for the early diagnosis of lung cancer (7). Early and accurate diagnosis of lung nodule type is crucial for improving patient prognosis and reducing lung cancer mortality, as lung cancer remains a leading cause of cancer-related death worldwide (8). Consequently, improving public understanding of the various types of lung nodules and the distinctions between benign and malignant forms is critical.

Social media platforms have become increasingly popular for sharing and exchanging knowledge. YouTube is the dominant video platform in international markets (9), whereas TikTok and Bilibili are the most popular in China (10, 11). Video-based learning about current events and knowledge has gained popularity, and videos play a significant role in health communication and intervention. However, video quality varies considerably due to diverse content sources and differing levels of platform content regulation. A recent report indicated that the top 100 COVID-19 videos on TikTok garnered over 1.19 billion views, yet the most frequently discussed topics were not the most relevant to public health information (12). This suggests that videos under pertinent keywords may disseminate undesirable emotions and often lack scientific or expert medical knowledge. Moreover, the motives behind physicians’ sharing of health information, which can range from altruism to financial incentives, significantly impact the quality and reliability of content (13). Understanding these dynamics is crucial for framing effective platform policies and incentive structures. This study aims to assess and analyze PN-related videos on YouTube, Bilibili, and TikTok with the goals of raising public awareness and providing actionable recommendations to platforms for enhancing the reliability of medical content.

Clinically, it is challenging to identify people with lung nodules because they typically do not exhibit any overt symptoms. The detection rate of asymptomatic lung nodules has dramatically grown in recent years due to China’s extensive use of low-dose CT screening, which offers a substantial potential for the early diagnosis of lung cancer (7). Early and accurate diagnosis of the kind of lung nodules is crucial for improving patient prognosis and lowering lung cancer mortality, as lung cancer is one of the world’s leading causes of cancer-related fatalities (8). As a result, it is critical that the general public understands the many kinds of lung nodules and the differences between benign and malignant ones.



2 Method


2.1 Search strategy

Before collecting video feature information, we searched for “pulmonary nodule,” “lung nodule,” “solitary pulmonary nodule,” “ground glass nodule,” and “coin lesion” on three platforms and found that all search results were similar to those obtained using only “pulmonary nodule.” Furthermore, using “pulmonary nodule” yielded the highest number of search results. On March 1, 2025, we searched on YouTube using the English keyword “Pulmonary Nodule,” and on Bilibili and TikTok using the term “肺结节” (“Pulmonary Nodule” in Chinese).

To minimize the bias of the platforms’ algorithmic recommendations, we created new accounts and deleted browser caches and search histories. The included videos were required to be posted by February 15, 2025. The top 100 videos for each platform were retrieved without the use of filtering criteria, and the results are shown in “default order” across all platforms. Due to the regional applicability of the three video platforms, we found that almost all non-English/Chinese videos were reposted (not original) from existing publishers. Videos featuring commercials, videos in languages other than English and Chinese, videos regarding infants and young children, duplicates, and unnecessary videos were all disqualified (Supplementary file 1). One individual gathered and downloaded all of the videos; two investigators classified the categories of videos and the uploaders. If discrepancies arose, the authors collectively reviewed the different videos to determine whether to retain them or not.



2.2 Video content

A number of video attributes, including length, duration, views, thumbs up, comments, collections, shares, coin-operated, upload time, upload source, author, and video attributes, were methodically recorded by two investigators on the same day (Supplementary file 1). However, for (1) TikTok views and (2) YouTube collections and shares, the following data were not accessible. The uploader’s ID, number of followers, authentication status, and kind are among the many details gathered. Using preset criteria, professionals and credentials were located (Supplementary file 1). Videos in rough form, translations, or direct copies are not considered original. The many forms of video filming include solo narration, Q&A, PPT or class, animation/action, and medical scenarios.



2.3 Video review and classification

Two researchers looked over the listed videos independently between March 3 and 5, 2025, removing a large number of videos that were identical or unrelated (Supplementary file 1). The topics covered in the videos were etiology/prevention, anatomy, pathology, epidemiology, symptoms, exams, diagnosis, and prognosis. The number of subjects each video addressed was counted since several movies were relevant to the broad spectrum of issues. Videos that did not cover these topics were judged superfluous and were taken off.



2.4 Video quality assessment

Video characteristics were systematically recorded. Two independent reviewers classified uploader type and video content. Between March 6 and 9, 2025, two respiratory disease specialists performed a double-blind evaluation of video quality using four validated tools: PEMAT, VIQI, GQS, and mDISCERN. The inter-rater reliability was excellent (Cohen’s κ = 0.81). Disagreements were resolved through discussion or by a third senior expert. All three respiratory disease specialists have over 10 years of clinical experience and extensive involvement in health education (e.g., publishing articles, recording educational videos, and providing educational services in schools and communities).

The research team used Cohen’s kappa coefficient (κ) for reliability analysis to measure the degree of inter-assessor agreement. Its determination criterion was based on international norms: κ > 0.8 indicates excellent agreement, 0.6–0.8 indicates good agreement, 0.4–0.6 indicates moderate agreement, and ≤0.4 indicates insufficient agreement (14).

The Modified DISCERN Scale (mDISCERN) was used to evaluate the information’s credibility (15), the Global Quality Scoring System (GQS) concentrates on the overall production standards (16), the Video Information Quality Index (VIQI) examines the content’s quality from a multidimensional perspective (16), and the Patient Education Materials Assessment Tool (PEMAT) focuses on the comprehensibility and actionability of health education materials (17) (Supplementary file 2). It is important to note that these evaluation instruments have demonstrated their reliability in a number of worldwide studies and have a wide range of uses, particularly in the area of social media health information assessment (15–18).



2.5 Statistical analysis

The normality of continuous variables was assessed using the Shapiro–Wilk test. Due to the non-normal distribution of the data, descriptive statistics are presented as median (min-max) and interquartile range [IQR] (P25, P75). Group comparisons for non-normally distributed continuous variables were performed using the Mann–Whitney U test. Categorical variables were compared using Chi-square tests, with continuity correction or Fisher’s exact test applied as appropriate. Correlations between quantitative variables were assessed using Spearman’s rank correlation coefficient. A two-sided p-value of < 0.05 was considered statistically significant. For Spearman’s correlation, a positive association was indicated by r > 0, and a negative association by r < 0. The strength of the link was classified. All statistical analyses were performed using R software (version 4.4.2; R Foundation for Statistical Computing).




3 Results


3.1 Video characteristics

After removing duplicates and irrelevant content, the final dataset comprised 98 YouTube videos, 74 Bilibili videos, and 99 TikTok videos (Figure 1). All videos across these platforms were either in Chinese or English or provided bilingual subtitles. The Shapiro–Wilk test revealed that all continuous variables exhibited non-normal distributions. Table 1 and Figure 2 provide specific details about the videos from each platform. Notably, TikTok videos (114 [19–1,321] seconds) were significantly shorter than those on YouTube (394.5 [26–3,743] seconds) and Bilibili (273.5 [54–3,983] seconds). TikTok also demonstrated more frequent updates based on release dates. TikTok had the most likes and comments out of the three sites. YouTube displayed the least amount of interaction from users, whereas Bilibili had the most extensive interactive components.

[image: Flowchart detailing a video content analysis process for pulmonary nodule information across YouTube, Bilibili, and TikTok, outlining search strategies, filtering methods, exclusion criteria, video results, and evaluation dates from March 1 to March 9, 2025.]

FIGURE 1
 Search strategy for videos on pulmonary nodule.



TABLE 1 Characteristics of video about laryngeal carcinoma on YouTube/ Bilibili/ TikTokk.


	Characteristic
	YouTube (N1 = 98)
	Bilibili (N2 = 74)
	TikTok (N3 = 99)
	p-value



	
M

	Min-Max
	P25-P75
	
M

	Min-Max
	P25-P75
	
M

	Min-Max
	P25-P75
	P(Y-B)
	P(B-T)
	P(Y-T)

 

 	Video length(s) 	394.5 	26–3,743 	117.75–1,177 	273.5 	54–3,983 	134.5–466.5 	114 	19–1,321 	70–205.5 	0.115 	<0.001 	<0.001


 	Duration(day) 	1457.5 	169–5,621 	755–2608.25 	392.5 	1–1,573 	288.25–771 	141 	1–1,058 	51–315.5 	<0.001 	<0.001 	<0.001


 	Views 	7,082 	46–695,780 	1,631–25153.25 	13,500 	193–357,000 	2452.25–40,500 	- 	- 	- 	0.122 	- 	-


 	Thumbs up 	63 	0–5,803 	7–252.5 	174.5 	5–15,000 	55–787.75 	11,000 	29–450,000 	2254.5–28,000 	<0.001 	<0.001 	<0.001


 	Commentsa 	2 	0-674 	0-25.5 	22 	0–1,073 	5–104 	633 	1–17,000 	144.5–1,642 	<0.001 	<0.001 	<0.001


 	Collections 	- 	- 	- 	154 	3–5,921 	45–668.5 	2,735 	7–214,000 	543.5–12,000 	- 	<0.001 	-


 	Shares 	- 	- 	- 	79 	3–3,361 	18.5–456 	2,285 	2–188,000 	396–7,037 	- 	<0.001 	-


 	Coin-operated 	- 	- 	- 	26.5 	0–1,319 	7–125.75 	- 	- 	- 	 	 	





All the p-values were obtained from Mann–Whitney U test.

P(Y-B): YouTube versus Bilibili; P(B-T): Bilibili versus TikTok; P(Y-T): YouTube versus TikTok. Bold text means the p-value < 0.05.

a Excluded: 16 videos on YouTube turned off the function of comments.
 

[image: Bar chart comparing audience interaction characteristics across YouTube, Bilibili, and TikTok, with TikTok leading in thumbs up, comments, collections, and shares, Bilibili having the highest views, and YouTube showing longer video lengths and durations.]

FIGURE 2
 Characteristics of video viewer interaction on different platforms (mean).




3.2 Uploader profiles and certification status

This research video included 85 YouTube uploaders, 51 Bilibili uploaders, and 68 TikTok uploaders. The categories of uploaders on different platforms vary greatly (Table 2; Figure 3). Doctors account for 91.2% on TikTok, 76.5% on Bilibili, and only 16.5% on YouTube. Non-profit organizations accounted for 50.6% of uploaders on YouTube, but were absent on Bilibili and TikTok. Bilibili uploaders posted videos more regularly than the less active YouTubers. The certification rates were 38.8% on YouTube, 82.4% on Bilibili, and 98.5% on TikTok. We examined certified uploaders to determine the video’s authority. Only a small percentage of YouTube-certified doctors were included in this study, despite having the highest subscribers. Furthermore, 15 acknowledged Traditional Chinese Medicine (TCM) physicians posted to TikTok, and 21 recognized TCM physicians uploaded to Bilibili. Among the videos, one titled ‘Heart Art’ received a high number of likes.


TABLE 2 Characteristics of video uploaders about laryngeal carcinoma on YouTube/ Bilibili/ TikTok.


	Platform
	YouTube
	Bilibili
	TikTok
	P(Y-B)
	P(B-T)
	P(Y-T)

 

 	Number of uploaders 	85 	51 	68 	- 	- 	-


 	Followers, median [P25, P75] 	10,000 [1880, 52,600] 	29,000 [3,605, 75,750] 	269,000 [68,750, 1,048,750] 	0.079a 	<0.001a 	<0.001a


 	Number of videos per person, Mean±SD, Median[P25, P75] 	1.15 ± 0.42, 1 [1, 1] 	1.48 ± 0.93, 1 [1, 2] 	1.46 ± 1.20, 1 [1, 1] 	0.021a 	0.328a 	0.215a


 	Type of uploaders, n (%)


 	Doctor 	14 (16.5%) 	39 (76.5%) 	62 (91.2%) 	<0.001b 	0.027


b


 	<0.001b


 	Other medical worker/student 	19 (22.4%) 	5 (9.8%) 	0 	0.063b 	0.030
c
 	<0.001b


 	Non-profit organization 	43 (50.6%) 	0 	0 	<0.001b 	- 	<0.001b


 	Company with profit 	4 (4.7%) 	0 	0 	0.294c 	- 	0.193c


 	Official media 	3 (3.5%) 	3 (5.9%) 	5 (7.4%) 	0.829c 	1.000c 	0.490c


 	Self-media 	2 (2.3%) 	4 (7.8%) 	1 (1.4%) 	0.281c 	0.210c 	1.000c


 	Doctor of TCM, n (%) 	0 	21 (41.2%) 	15 (22.1%) 	<0.001b 	0.025

b

 	<0.001b


 	Authentication, n (%) 	33 (38.8%) 	42 (82.4%) 	67 (98.5%) 	<0.001b 	0.005
c 	<0.001b


 	Verify the type of uploader, n (%)


 	Doctor 	2 (6.1%) 	34 (81.0%) 	62 (92.5%) 	<0.001b 	0.069b 	<0.001b


 	Other medical worker/student 	3 (9.1%) 	4 (9.5%) 	0 	1.000c 	0.040
c 	0.034d


 	Non-profit organization 	24 (72.7%) 	0 	0 	<0.001b 	- 	<0.001b


 	Company with profit 	1 (3.0%) 	0 	0 	0.440d 	- 	0.330d


 	Official media 	3 (9.1%) 	3 (7.1%) 	5 (7.5%) 	1.000c 	1.000c 	1.000c


 	Self-media 	0 	1 (2.4%) 	0 	1.000d 	0.385d 	-





P(Y-B): YouTube versus Bilibili; P(B-T): Bilibili versus TikTok; P(Y-T): YouTube versus TikTok. Bold text means the p-value < 0.05.

a Mann-Whitney U test.

b Chi-squared test.

c Continuity correction.

d Fisher’s exact test.
 

[image: Horizontal stacked bar chart comparing the number and types of uploaders across TikTok, Bilibili, and YouTube, both verified and unverified accounts. Color-coded categories include self-media, official media, company with profit, non-profit organization, other medical worker/student, and doctor, with YouTube showing the highest presence of companies with profit and TikTok showing mainly other medical worker/student uploaders.]

FIGURE 3
 Number of video uploaders by different platforms.




3.3 Content categories and presentation styles

Table 3 and Figure 4 describe the video categories. TikTok (100%) and YouTube (100%) contained more raw materials than Bilibili (97.3%). The videos on Bilibili cover a wider range of topics than those on YouTube and TikTok, indicating that there are differences in the diversity of video topics across different platforms. Interestingly, after a thorough review, we found that the number of topics is correlated with longer video lengths. The most viewed videos on all three platforms were those with therapeutic content. The difference is that TikTok and Bilibili were more interested in etiology/prevention and pathology, while the most popular topic on YouTube was examination/diagnosis. Treatment options for PNs were covered in a number of videos, all of which emphasized the significance of keeping a positive psychological attitude after being detected. According to several video presentations, the majority of PNs are benign, and the most commonly advised therapy strategy is routine follow-up exams. Certain medical experts added clinical case demonstrations using chest CT scans to their videos. Understanding anatomy and etiology has helped the public recognize the need for prevention. Platform-to-platform variations in content presentation patterns were substantial (Table 3; Figure 5). Solo narration predominated on TikTok and Bilibili, while PPT or class presentations were most prevalent on YouTube. In addition, TikTok is skilled at using medical scenarios.


TABLE 3 Categorization of videos about laryngeal carcinoma on YouTube/ Bilibili/ TikTok.


	Platform
	YouTube (N1 = 98)
	Bilibili (N2 = 74)
	TikTok (N3 = 99)
	P(Y-B)
	P(B-T)
	P(Y-T)

 

 	Originality, n (%) 	98 (100%) 	72 (97.3%) 	99 (100%) 	0.184d 	- 	0.182d


 	Number of topics per video, Median [P25, P75] 	1.5 (1–2) 	3 (2–4) 	2 (2–3) 	<0.001
a 	0.239a 	<0.001
a


 	Type of topics, n (%)


 	Anatomy 	8 (8.4%) 	22 (29.7%) 	21 (21.1%) 	<0.001
b 	0.164b 	0.010
b


 	Etiology/Prevention 	17 (17.3%) 	41 (55.4%) 	52 (52.5%) 	<0.001
b 	0.567b 	<0.001
b


 	Pathology 	7 (7.1%) 	37 (50%) 	55 (55.6%) 	<0.001
b 	0.589b 	<0.001
b


 	Epidemiology 	9 (9.2%) 	8 (10.8%) 	11 (11.1%) 	0.723b 	1.000b 	0.654b


 	Symptoms 	7 (7.1%) 	20 (27.0%) 	16 (16.1%) 	<0.001
b 	0.066b 	0.049
b


 	Examinations/Diagnosis 	81 (82.7%) 	33 (44.6%) 	30 (30.3%) 	<0.001
b 	0.038
b 	<0.001
b


 	Treatment 	35 (35.7%) 	51 (68.9%) 	66 (66.7%) 	<0.001
b 	0.563b 	<0.001
b


 	Prognosis 	14 (14.3%) 	10 (13.5%) 	23 (23.2%) 	0.885b 	0.126b 	0.108b


 	TCM, n (%) 	0 	30 (40.5%) 	17 (17.1%) 	<0.001
b 	<0.001
b 	<0.001
b


 	Style of video shooting, n (%)


 	Solo narration 	29 (29.6%) 	49 (66.2%) 	74 (74.7%) 	<0.001
b 	0.336b 	<0.001
b


 	Q & A 	12 (12.3%) 	4 (5.4%) 	5 (5.1%) 	0.140b 	1.000c 	0.012b


 	PPT or Class 	40 (40.8%) 	6 (8.1%) 	2 (2.0%) 	<0.001
b 	0.118c 	<0.001
b


 	Animation / Action 	3 (3.1%) 	1 (1.4%) 	1 (1.0%) 	0.842c 	1.000d 	0.403c


 	Medical scenarios 	7 (7.1%) 	10 (13.5%) 	15 (15.2%) 	0.147b 	0.818b 	0.295b


 	TV programs/documentaries 	7 (7.1%) 	2 (2.7%) 	1 (1.0%) 	0.363c 	0.780c 	0.022
c


 	Other 	0 	2 (2.7%) 	1 (1.0%) 	0.178d 	0.780c 	1.000d





P(Y-B): YouTube versus Bilibili; P(B-T): Bilibili versus TikTok; P(Y-T): YouTube versus TikTok. Bold text means the p-value < 0.05.

a Mann-Whitney U test.

b Chi-squared test.

c Continuity correction.

d Fisher’s exact test.
 

[image: Three radar charts compare the coverage of medical content categories on YouTube (A, pink), Bilibili (B, light blue), and TikTok (C, purple). Each chart displays eight axes: anatomy, etiology/prevention, pathology, epidemiology, symptoms, examinations/diagnosis, treatment, and prognosis. YouTube focuses heavily on treatment and examinations/diagnosis. Bilibili emphasizes etiology/prevention, prognosis, and treatment. TikTok shows relatively balanced, moderate coverage among all categories with slight emphasis on anatomy, pathology, and treatment.]

FIGURE 4
 Types of topics for video content on different platforms. (A data source YouTube; B data source Bilibili; C data source TikTok).


[image: Stacked bar chart comparing numbers of video shooting types on YouTube, Bilibili, and TikTok. Solo narration is most common on all platforms, especially TikTok. Categories include Solo narration, Q & A, PPT or Class, Animation/Action, Medical scenarios, TV programs/documentaries, and Other. Each category is color-coded, and individual values are labeled within bars for clarity.]

FIGURE 5
 Various styles of platform videography.




3.4 Quality assessment of videos

Inter-rater reliability was assessed using Cohen’s kappa, which indicated substantial agreement (κ = 0.81). The results of the video quality evaluation are presented in Table 4; Figure 6. YouTube demonstrated significantly higher PEMAT-T (comprehensibility) and PEMAT-A (operability) scores compared with Bilibili and TikTok (p < 0.001). In contrast, PEMAT-U (usability) ratings followed an inverse pattern. TikTok and Bilibili showed substantially higher VIQI and GQS ratings than YouTube (p < 0.001). No significant differences were observed in mDISCERN total scores (information reliability) across the three platforms. As shown in Table 5, no significant differences were found in PEMAT, VIQI, GQS, or mDISCERN scores between videos from professional and non-professional uploaders (p > 0.05).


TABLE 4 Quality assessment of videos about pulmonary nodule on YouTube/ Bilibili/ TikTok.


	Platform characteristic
	YouTube (N1 = 98)
	Bilibili (N2 = 74)
	TikTok (N3 = 99)
	p-value



	M
	Min–Max
	P25-P75
	M
	Min–Max
	P25-P75
	M
	Min–Max
	P25-P75
	P(Y-B)
	P(B-T)
	P(Y-T)

 

 	PEMAT-T 	9.5 	4–15 	8–12 	9 	4–16 	8–11 	9 	6–12 	8–10 	0.787a 	0.071a 	0.033
a


 	PEMAT-U 	3 	2-4 	3–3 	4 	3–4 	4–4 	4 	4–4 	4–4 	<0.001
a 	0.020
a 	<0.001
a


 	PEMAT-A 	6 	2-12 	5–9 	5 	1–12 	4.45–7 	5 	2–8 	4–6 	0.008
a 	0.040
a 	<0.001
a


 	VIQI-sum 	13 	6–18 	12–15 	15 	10–19 	14–17 	15 	10–20 	14–16 	<0.001
a 	0.588a 	<0.001
a


 	VIQI-1 	2 	1–4 	2–3 	3 	1–5 	2–3 	4 	1–5 	3–4 	0.001
a 	<0.001
a 	<0.001
a


 	VIQI-2 	4 	1–5 	3.25–4 	5 	3–5 	4–5 	4 	2–5 	4–5 	<0.001
a 	0.062a 	<0.001
a


 	VIQI-3 	3 	1–5 	2–4 	3 	1–5 	2–4 	2 	2–5 	2–3 	0.352a 	<0.001
a 	0.003
a


 	VIQI-4 	4 	2–5 	3–4 	5 	2–5 	5–5 	5 	3–5 	5–5 	<0.001
a 	0.905a 	<0.001
a


 	GQS 	3 	1–5 	3–4 	5 	2–5 	4–5 	5 	3–5 	4–5 	<0.001
a 	0.740a 	<0.001
a


 	mDISCERN-sum 	3 	1–5 	3–3 	3 	3–5 	3–3 	3 	3–4 	3–3 	0.357a 	0.042
a 	0.647a


 	mDISCERN-1 	96 (96.7%) 	74 (100%) 	99 (100%) 	0.507d 	- 	0.246d


 	mDISCERN-2 	97 (97.8%) 	74 (100%) 	99 (100%) 	1.000d 	- 	0.497d


 	mDISCERN-3 	87 (87.9%) 	74 (100%) 	97 (98.0%) 	0.008
c 	0.508d 	0.009
b


 	mDISCERN-4 	20 (20.2%) 	15 (20.3%) 	7 (7.1%) 	0.982b 	0.010
b 	0.006
b


 	mDISCERN-5 	15 (15.1%) 	1 (1.4%) 	4 (4.0%) 	0.002
b 	0.558c 	0.007
b





P(Y-B): YouTube versus Bilibili; P(B-T): Bilibili versus TikTok; P(Y-T): YouTube versus TikTok. Bold text means the p-value < 0.05.

a Mann-Whitney U test.

b Chi-squared test.

c Continuity correction.

d Fisher’s exact test.
 

[image: Four violin plots compare YouTube, Bilibili, and TikTok across four metrics: VIQI-sum (A), mDISCERN-sum (B), GQS (C), and PEMAT-sum (D). Each panel shows score distributions and ranges for the three video platforms.]

FIGURE 6
 Quality assessment of videos about pulmonary nodule on YouTube/ Bilibili/ TikTok. (A for VIQI-sum score; B for mDISCERN-sum score; C for GQS score; D for PEMAT-sum score; red for YouTube; blue for Bilibili; purple for TikTok).



TABLE 5 Quality comparison between the videos uploaded by professionals and non-professionals.


	Scores
	Professionals (N1 = 263)
	Non-professionals (N2 = 8)
	p-value



	M
	Min–Max
	P25-P75
	M
	Min–Max
	P25-P75

 

 	PEMAT-T 	9 	4–16 	8–11 	9 	5–13 	6.5–10 	0.317a


 	PEMAT-A 	4 	2–4 	3–4 	4 	3–4 	3.75–4 	0.290 a


 	PEMAT-U 	5 	1–12 	4.5–7 	5.5 	1–9 	2.75–6 	0.618a


 	VIQI-1 	3 	1–5 	2–4 	3 	1–4 	1.75–3.25 	0.716a


 	VIQI-2 	4 	1–5 	4–5 	4 	2–5 	3.75–5 	0.539a


 	VIQI-3 	3 	1–5 	2–4 	3.5 	1–5 	2–4.25 	0.453a


 	VIQI-4 	5 	3–5 	4–5 	4 	2–5 	3.5–5 	0.155a


 	VIQI-sum 	15 	8–20 	13–16 	14 	6–19 	11.75–17 	0.762a


 	GQS 	4 	1–5 	3–5 	3.5 	2–5 	2.75–5 	0.310 a


 	mDISCERN-sum 	3 	1–5 	3–3 	3 	2–4 	2.75–3 	0.170a


 	mDISCERN-1 	260 (98.9%) 	8 (100.0%) 	1.000d


 	mDISCERN-2 	260 (98.9%) 	8 (100.0%) 	1.000d


 	mDISCERN-3 	248 (94.3%) 	6 (75.0%) 	0.083d


 	mDISCERN-4 	41 (15.6%) 	1 (12.5%) 	1.000d


 	mDISCERN-5 	20 (7.6%) 	0 	1.000d





Bold text means the p-value < 0.05.

a Mann-Whitney U test.

d Fisher’s exact test.
 



3.5 Correlation between video quality and audience engagement

Video quality and audience engagement did not significantly correlate (Table 6; Figure 7). Correlation studies showed that Bilibili’s Views and VIQI had the highest index (0.701, p < 0.001), suggesting a strong connection with audience support actions.


TABLE 6 Spearman correlation between video quality and audience interaction on YouTube/ Bilibili/ TikTok.


	r, p-value
	YouTube (N1 = 98)
	Bilibili (N2 = 74)
	TikTok (N3 = 99)



	PEMAT
	VIQI
	GQS
	mDISCERN
	PEMAT
	VIQI
	GQS
	mDISCERN
	PEMAT
	VIQI
	GQS
	mDISCERN

 

 	Views 	0.256, 0.011 	0.605, <0.001 	0.267, 0.008 	0.191, 0.059 	0.421, <0.001 	0.701, <0.001 	0.056, 0.579 	−0.483, <0.001 	- 	- 	- 	-


 	Thumbs-up 	0.318, 0.001 	0.607, <0.001 	0.341, <0.001 	0.257, 0.011 	−0.144, 0.156 	0.238, 0.017 	0.233, 0.020 	0.175, 0.083 	0.152, 0.133 	0.392, <0.001 	0.054, 0.596 	0.064, 0.532


 	Commentsa 	0.273, 0.006 	0.560, <0.001 	0.378, <0.001 	0.265, 0.016 	−0.424, <0.001 	−0.172, 0.088 	0.108, 0.285 	0.435, <0.001 	0.072, 0.478 	0.299, 0.003 	−0.221, 0.028 	0.117, 0.248


 	Collections 	- 	- 	- 	- 	−0.065, 0.525 	0.201, 0.046 	0.315, 0.002 	0.227, 0.024 	0.205, 0.041 	0.405, <0.001 	−0.017, 0.868 	0.064, 0.530


 	Shares 	- 	- 	- 	- 	−0.185, 0.066 	0.106, 0.295 	0.312, 0.001 	0.284, 0.004 	0.199, 0.049 	0.452, <0.001 	0.015, 0.884 	0.052, 0.610


 	Coin-operated 	- 	- 	- 	- 	−0.317, 0.001 	−0.067, 0.508 	0.286, 0.004 	0.500, <0.001 	- 	- 	- 	-





Bold text means the p-value < 0.05.

|r| ≤ 0.2 no relationship; 0.2 < |r| ≤ 0.4 weak relationship; 0.4 < |r| ≤ 0.6 moderate relationship; 0.6 < |r| ≤ 0.8 strong relationship; |r| > 0.8 very strong relationship.

a Excluded: 16 videos on YouTube turned off the function of comments.
 

[image: Three heatmaps show correlations between audience interaction types and four video quality measures. Warmer colors indicate higher positive correlations, cooler colors indicate negative correlations, and asterisks denote statistically significant results for P less than 0.05.]

FIGURE 7
 Spearman correlation between video quality and audience interaction on YouTube/ Bilibili/ TikTok. (A data source YouTube; B data source Bilibili; C data source TikTok).


Approximately, most of the quality assessment results revealed a mild to moderate positive connection with audience engagement. In contrast to YouTube, Bilibili and TikTok showed varied degrees of negative association between some quality and engagement metrics. PEMAT scores showed a negative link with all audience interaction measures in Bilibili, with the exception of a positive correlation with Views. In Bilibili, on the other hand, VIQI had a negative correlation with Coin-operated and Comments. Surprisingly though, GQS was negatively connected with Comments and Collections on TikTok, while Views and mDISCERN displayed the most negative link in Bilibili (r = −0.483, p < 0.001).




4 Discussion

To identify statistically significant interplatform differences and elucidate variations in audience demographics, we analyzed both long-form (e.g., YouTube, Bilibili) and short-form (e.g., TikTok) video platforms. We employed a comprehensive propensity score matching analysis to delineate the distinctive features of YouTube, Bilibili, and TikTok. Using four distinct scoring methodologies, we derived the following detailed conclusions. This analysis yielded four principal findings: First, significant disparities in content distribution and quality were observed across platforms, with YouTube generally hosting higher-quality productions. Second, uploader identity and platform certification mechanisms significantly influence perceived content reliability. Third, video formats and thematic preferences exhibit substantial regional and cultural variations. Finally, we found no strong correlation between audience interaction metrics and objective video quality measures. Our findings underscore that algorithmic curation, professional certification, cultural context, and user engagement collectively shape video quality and dissemination efficacy. Specifically, platform architecture dictates content format, algorithmic filtering governs content dissemination, professional involvement enhances information quality, while user engagement often diverges from clinical value. A comprehensive summary of these key findings is shown in Table 7.


TABLE 7 Summary of key findings on video quality and engagement across platforms.


	Key finding
	Data support
	Interpretation

 

 	No significant difference in video quality between professional and non-professional uploaders 	Table 5: All p > 0.05 for PEMAT, VIQI, GQS, mDISCERN 	Professional credentials do not guarantee higher-quality public health communication.


 	No major inter-platform differences in information reliability (mDISCERN) 	Table 4: mDISCERN-sum scores similar across platforms (p > 0.05) 	All platforms face similar challenges in conveying reliable medical information.


 	Weak-to-moderate correlation between engagement and quality metrics 	Table 6: Most r-values between 0.2–0.4; highest correlation: Bilibili Views vs. VIQI (r = 0.701, p < 0.001) 	Audience engagement is poorly predictive of video quality; high views ≠ high quality.


 	YouTube leads in comprehensibility and actionability (PEMAT) 	Table 4: PEMAT-T and PEMAT-A significantly higher on YouTube (p < 0.001) 	YouTube videos are more structured and easier to understand and act upon.


 	Bilibili and TikTok lead in production quality (VIQI, GQS) 	Table 4: VIQI and GQS significantly higher on Bilibili and TikTok (p < 0.001) 	Short-form platforms excel in visual and production quality, but may lack depth.


 	TikTok has highest engagement despite shortest videos 	Table 1: Median length = 114 s; highest likes, comments, shares 	Algorithmic promotion and format favor high interaction, not necessarily quality.




 

Social media, informational videos, and online platforms have become increasingly prominent sources of information. The prevalence of video platforms continues to grow, driven by a public preference for visually presented information over text-based or auditory formats. Notwithstanding the limitations in public health communication, video platforms can augment public health education by assisting medical personnel in improving prescreening efficacy.

Recent studies have investigated video content related to asthma (19), pulmonary rehabilitation (20), inspiratory muscle training (21), COPD (22, 23), allergies (24), and general respiratory health on platforms like YouTube and TikTok. However, these studies have consistently identified significant content quality issues, including inconsistent quality across platforms, the absence of standardized evaluation methodologies, and suboptimal presentation of medical information. Although these video tools show promise for health education initiatives, concerns persist among medical professionals regarding content authenticity and potential misinformation. To ensure reliability and educational value, greater involvement of certified healthcare professionals in the creation and review of medical video content is imperative (25, 26).

Beyond the challenges associated with radiological detection, PNs pose a significant public health threat due to the neglect experienced by a substantial proportion of patients (27). Publications on PN-related video content remain scarce, with the exception of Han et al.’s (28) study. However, that study was limited to an analysis of the top 30 videos on a single Chinese social media platform and did not perform any correlation analysis on video content or quality metrics. Our study is situated within the context of the rapid proliferation of video platforms in contemporary society (29). We implemented a multi-platform (covering domestic and international sites), multi-perspective, and multi-dimensional quality assessment framework. Furthermore, correlation analyses were conducted to examine relationships between key variables.


4.1 Significant interplatform disparities in content distribution and quality

YouTube consistently demonstrated superior video quality, particularly in structure and clarity as measured by PEMAT, although its content predominantly focused on examination and diagnosis. In contrast, Bilibili and TikTok offered broader coverage of etiology, prevention, and treatment, but with greater quality variability and occasional inaccuracies. The short-form nature of TikTok content often resulted in superficial coverage of topics, and some videos exaggerated health anxieties to attract views, thereby compromising educational utility.

Video platforms utilize big data analytics to track user behavior patterns, adjusting their algorithms to influence video length and content relevance. Content relevance is fundamentally determined by the specific screening mechanisms employed by each platform. YouTube, which pioneered video sharing in 2005, processes billions of uploads and views daily, hosting diverse content ranging from disease information to disaster reports and personal narratives (9). However, its default “relevance” search function has significant shortcomings: medical content lacks standardized classification and quality assessment systems, search algorithms are suboptimally calibrated, and video review processes lack rigorous oversight (30). TikTok (10) and Bilibili (11) employ complex algorithms that integrate user profiles, search relevance, and interaction patterns to recommend content. However, effectively managing personalized multi-dimensional learning models and trending topics remains challenging. For instance, our analysis revealed that some videos devoid of practical health information gained disproportionate popularity in search results. These videos frequently depict patients experiencing heightened anxiety following chest CT scans that reveal lung nodules, often portraying accompanying emotional distress and depressive symptoms. This suggests that some creators prioritize viewership over all else, disregarding the potential utility of their content for health promotion. Currently popular topics (e.g., celebrities, variety shows, commerce) may be overshadowed by such content. This phenomenon is commonly reported in studies across various disease contexts (10, 31).

From a public health perspective, this phenomenon can influence public perceptions and health behaviors and may exacerbate health misconceptions or anxiety. For instance, although most lung nodules are benign, one-sided or exaggerated content can induce unnecessary panic. Conversely, insufficient dissemination of high-quality information may delay early screening among high-risk groups. According to current clinical guidelines, the probability of malignancy is less than 1% for nodules smaller than 6 mm in diameter, and 1–2% for those measuring 6–8 mm (3). For nodules measuring 6–8 mm, follow-up chest CT scans every 6–12 months are recommended (3). The specific follow-up interval should be individualized based on a comprehensive assessment, including the patient’s risk factors, imaging features suggestive of malignancy, the clinician’s judgment, and patient preferences. For solid nodules larger than 8 mm, management strategies depend on three key factors: (1) the predicted probability of malignancy, (2) the presence of comorbidities (e.g., coronary heart disease or COPD), and (3) patient preferences. Current management options include surgical resection, non-surgical biopsy (e.g., bronchoscopy or transthoracic needle biopsy), positron emission tomography–computed tomography (PET-CT), or active surveillance with serial CT scans to monitor for growth (1, 4). For part-solid nodules, the size of the solid component directly informs management strategy, with larger solid components indicating a higher malignancy risk. Persistent pure ground-glass nodules exceeding 10 mm in diameter have a 10–50% probability of malignant transformation (32). Notably, pure ground-glass nodules typically exhibit slow growth even if malignant. The sensitivity of current diagnostic techniques (e.g., transthoracic biopsy or bronchoscopy) for lung cancer ranges from 70 to 90% (24, 32).



4.2 Uploader identity and authentication mechanisms influence content reliability

Although certification methods vary across platforms, independently verifying uploader credentials can help prevent the dissemination of low-quality medical information. Multiple studies indicate that TikTok enforces strict qualification reviews, permitting only chief physicians, associate chief physicians, and registered residents from tertiary Grade A hospitals to use the professional title “doctor” (17, 33). The platform’s algorithm prioritizes videos with high like counts, which can narrow the gap between popularity and perceived quality (34). Consequently, even with stringent certification standards, the correlation between a video’s popularity and its actual quality is not guaranteed. In contrast, Bilibili employs more lenient review standards, allowing grassroots doctors, medical students, and even general users to upload content. This approach diversifies perspectives but also introduces risks to information reliability (25). The public increasingly relies on social media to access health information, encompassing topics from disease surveillance and health education to behavioral change, professional development, and doctor-patient communication (35). Thus, we recommend that all healthcare professionals actively pursue platform certification. Certification can enhance public trust through greater transparency regarding medical expertise. Additionally, certified users often receive greater platform support and visibility. Recent studies on online medical consultation platforms further emphasize the importance of proper incentive structures and team-based collaborations among physicians, which not only improve service quality but also enhance patient satisfaction and trust (36, 37). These findings suggest that platforms could benefit from designing mechanisms that promote collaborative content creation and knowledge sharing among certified professionals. TCM has recently garnered significant attention in disease diagnosis and treatment (38). However, the proportion of TCM practitioners specializing in PNs remains low. Our analysis reveals limited TCM-focused content on PNs within TikTok and Bilibili. Despite this limited presence, some content creators are exploring TCM’s role in managing PNs and innovatively incorporating it, sometimes alongside other diseases, into their diagnostic and therapeutic discussions (10). Therefore, engaging more professional TCM practitioners is crucial to enhancing the quality and representativeness of TCM-related content on these platforms.

Notably, no significant difference was observed in overall video quality between professional and non-professional creators (all p > 0.05; see Table 5). This finding challenges the conventional reliance on uploader credentials as a sole proxy for content reliability, demonstrating that professional qualifications do not automatically translate into effective public communication. Similarly, mDISCERN scores showed no significant inter-platform differences, indicating that major platforms share common challenges in conveying medical information reliability. Thus, platforms should implement risk warnings for potentially misleading content (e.g., flagging “controversial viewpoints”) and bolster their accountability. Concurrently, medical schools have incorporated health communication courses to foster interdisciplinary “medicine + communication” skills (39). They also encourage physicians to collaborate with media professionals to translate specialized knowledge into engaging formats, as exemplified by initiatives like the “Medical Science Popularization Alliance” at United Hospital. In conclusion, this study highlights three key recommendations: (1) the public should cultivate critical thinking and diversify information sources; (2) platforms must optimize review mechanisms and balance traffic incentives with social responsibility; and (3) healthcare practitioners should adapt to the digital media landscape and enhance their communication skills.



4.3 Regional and cultural variations in video format and thematic preferences

Significant differences exist in both the breadth and focus of topics between YouTube and the Chinese platforms (TikTok, Bilibili). YouTube content focuses predominantly on examination and diagnosis, whereas etiology, prevention, and treatment are the most prevalent topics on TikTok and Bilibili. This preference aligns with a “prevention-first” health philosophy prevalent in Chinese culture (40), where understanding disease origins is valued for preventing progression. Content on Chinese platforms (TikTok, Bilibili) frequently employs monologs and medical scene imagery, emphasizing simplicity and emotional resonance. In contrast, YouTube often utilizes classroom-style or PowerPoint presentations, prioritizing structural clarity and objectivity. Furthermore, medical scene imagery was identified as a particularly effective format for disseminating information on TikTok. Given the diversity of creators and topics, there is a pressing need for platforms and uploaders to integrate multimodal formats to enhance the accessibility and comprehensibility of medical information.



4.4 Weak correlation between audience engagement and video quality

With the exception of Bilibili, where view count significantly correlated with VIQI (r = 0.701, p < 0.001), overall user engagement metrics (e.g., likes, comments, and shares) demonstrated only weak-to-moderate correlations with objective quality measures. This finding is consistent with earlier studies on health science video consumption (41), which suggest that most viewers cannot accurately assess the professional quality of health content, leading to the weak correlations typically observed between engagement and quality (17). This phenomenon can be attributed to several platform-specific factors: (1) cultural and behavioral user group differences, where a preference for entertainment-oriented content creates a “high quality, low interaction” paradox; (2) symbolic interaction behaviors that contrast with the “low quality, high interaction” pattern; and (3) public preference for fragmented viewing, compounded by algorithms that prioritize “high-stimulus” content (e.g., suspenseful thumbnails, rapid editing). The logical rigor inherent to professional medical information is often incompatible with the ultra-short video format. Furthermore, the reflective engagement required for understanding professional medical content fundamentally conflicts with platform algorithms optimized for “community weighting” and “completion rate.” This discrepancy creates a vicious cycle: passive content consumption (rather than active real-time interaction) leads algorithms to classify these users as “low-activity,” consequently reducing the content’s exposure and recommendations. Moreover, content production strategies are heavily influenced by underlying platform business models. YouTube’s ad revenue-sharing model, closely linked to viewing duration and user retention, incentivizes creators to produce higher-quality content to ensure stable income. In contrast, the diversified monetization strategies of TikTok and Bilibili often prioritize traffic-driven content, which can compromise quality. This analysis suggests that the positive correlation between quality and user stickiness on YouTube stems from a synergy of “deep content ecosystem + quality-aligned algorithms + user value recognition.” These findings align with broader research into the acceptance of mHealth services, which highlights the mediating role of perceived usefulness and user attitude in technology adoption (42), as well as the influence of service characteristics on continuous engagement (43). Conversely, the challenges observed on TikTok and Bilibili reflect systemic contradictions between “fragmented consumption + emotion-driven interaction + traffic-optimized algorithms.”

These findings reveal fundamental structural tensions in health communication on commercial video platforms, encompassing conflicts between professional rigor and algorithmic engagement, between cultural preferences and universal standards, and between creator credibility and communicative effectiveness. If unaddressed, these disparities risk exacerbating public misinformation and health anxiety, particularly in clinically nuanced areas like PNs.

Therefore, coordinated multi-stakeholder efforts are required to enhance the quality and accessibility of medical video content. Improving the reliability of online health information is not merely an issue of content moderation; it is a foundational step toward leveraging digital technology to optimize the allocation of medical resources and mitigate regional health disparities (44). Platforms should implement more robust review systems, introduce quality-rating schemes or risk warnings, and adjust algorithms to prioritize scientifically accurate content. Healthcare professionals require training in public communication and should collaborate with media specialists to enhance audience engagement without compromising scientific accuracy. Finally, users should be empowered to develop critical media literacy skills, such as cross-referencing information sources and identifying potential biases. From a policy perspective, promoting a sustainable and reliable mHealth market requires coordinated efforts that address both technological infrastructure and user trust (45). Additionally, the disparate effects of physicians’ knowledge-sharing behaviors—whether driven by satisfaction or gratitude—can significantly influence patients’ evaluation of online medical services (46, 47), underscoring the need for platforms to foster genuine and informative interactions.

Theoretically, this study contributes to health communication scholarship by demonstrating how the interplay of platform algorithms, cultural contexts, and creator credentials shapes medical content quality and dissemination. Methodologically, it provides a validated, multi-dimensional framework for evaluating health-related videos. Practically, it offers actionable insights for platforms, content creators, and educators seeking to improve the effectiveness and reliability of digital health communication.



4.5 Limitations

Variations in evaluator expertise and assessment capabilities may introduce subjective bias, despite the use of a respiratory specialist team employing four multi-functional assessment tools. The cross-sectional design captures video attributes related to “Pulmonary Nodule” only at a specific point in time. Consequently, dynamic changes in platform algorithms and content update rates may limit the temporal validity of the findings.

The search strategy relied solely on the single keyword “Pulmonary Nodule,” excluding auxiliary information (e.g., user comments, video descriptions). This approach may have omitted relevant content and reduced search comprehensiveness. Finally, analyzing only the top 100 results per platform may inadequately represent the overall content ecosystem. This approach introduces selection bias, as ranking algorithms prioritize high-engagement (though not necessarily high-quality) content, thereby limiting the generalizability of the conclusions.

These limitations highlight the need for future research to employ multi-platform longitudinal monitoring, natural language processing, and user behavior analytics to develop more comprehensive health information quality assessment models.




5 Conclusion

This study offers the first thorough cross-sectional evaluation of lung nodule-related videos across three distinct video platforms. It gives trustworthy information for the general public to comprehend the present situation of online videos connected to PNs on Internet platforms. These insights may help platforms, content creators, and the public at large. While short-form video platforms like TikTok have a high index of audience engagement but poor informativeness, long-form video platforms like YouTube and Bilibili are informative but have low traffic. YouTube videos have the best average quality out of the three platforms, but they can still be made better. This study suggests translating and sharing high-quality information between various platforms for interoperability and learning. A growing number of healthcare professionals are being requested to obtain certification and become proficient in video capturing techniques to enhance the quality of PN-related movies and provide high-quality medical information in an intelligible and clear manner. The platform has developed a complex method for evaluating the content’s quality, improving the recommendation system’s weighting elements, and building a more reliable environment for the spread of health information.
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Paired (M + SD)

Mean difference Cohen’s d
AFSS Escore
AFSS paired Escore (MB) 2974228 159+ 180 138 0.000%% 1024
AFSS paired Escore (NMB) 3994338 244239 155 0,007 1127

Within the MB and NMB groups, respectively, the variability o the scores of the two rating scales was tested using paired t-tests, and both the AFSS and Escore showed statistcally significant
differences (p < 0.01), with the mean of the AFSS (2.97/3.99) being higher than the mean of the Escore (1.69/2.44). Cohen's d value represents the effect size magnitude, where larger values
indicate greater differences between groups. An effect size exceeding the threshold of 0.8 (considered large) demonstrates both statistically and clnically sgnificant divergence, reflecting
substantial discrepancy between the two comparison groups. *p < 0.05; **p < 0.01.
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Items Coefficient Std. Error z val
MB

Intercept —1.093 0164 6649 0.000%* 0335 0.243-0.462
AFSS 0.398 0036 1104 0.000%* 1489 1.387-1.597 0135
NMB

Intercept -0.771 0233 ~3.303 0.000%* 0463 0.293-0.731

AFSS 0.303 0037 8.084 0.000%* 1354 1.258-1.457 0.147

Dependent variable: Escore. AFSS in both the MB and NMB groups showed a significant positive influence relationship on Escore scores (Coefficient = 0,398/ 0.303, p < 0.01),as wellas a
1.489/1.354-fold increase in the change in Escore with a one-point increase in AFSS. OR(MB) = 1.489, 95% CI = 1.387-1.597, OR(NMB) = 1.354, 95% CI = 1.258-1.457. McFaddens R’:
0.135(MB), 0.147(NMB) suggests that the effect of AFSS s statisicall significant, but the overall explanatory power of the modil is not at the desired level (>0.2), and a larger sample needs to
be included in the future for a more in-depth exploration. *p < 0.05; **p < 0.01.
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Gender
Male 133 4554
Female 159 5446
Age
18-24 17 582
25-34 102 3493
35-44 89 3048
45-54 6 2158
55-64 13 1445
265 8 274
Education
Middle school and below 9 308
‘Technical secondary school and 29 993
high school
Junior college 38 1301
Bachelor's degree or above 216 7398

Hospitalization frequency

0 18 7.00
1 161 5414
2 8 2898
>3 30 9.87
Live alone
Yes 18 616
No 274 9384

Live with children
Yes 173 59.25

No 119 40.75
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disease.
HPV vaccination subjective norms
My relatives and friends support me getting the EV71 vaccine for my children.

Twould get the EV71 vaccine for my children because my relatives and friends

recommend it

Twould get the EV71 vaccine for my children because the government provides HPV

vaccines.

T get the EV71 vaccine for my children because it is promoted for use.
Perceived behavioral control of HPV vaccination

T can decide for my children whether to get the EV71 vaccine.

Thave time to get the EV71 vaccine for my children.

Itis convenient to get the EV71 vaccine for my children.

‘The cost of getting the EV71 vaccine is not significant.
Willingness to HPV vaccination
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variable regression weights
weights
HPV-MI HPV-MI_3 0745 1.000 0555 0.866 0685
HPV-MI_2 0.89 1061 0077 13.792 e 0792
HPV-MI_I 0841 0.832 0.060 13.848 e 0707
HPV-AB HPV-AB_4 0712 1.000 0507 0737 0417
HPV-AB_3 0.467 0826 0131 6294 e 0218
HPV-AB_2 0678 0802 0.095 8479 e 0.460
HPV-AB_I 069 0739 0.085 8.660 e 0.484
HPV-SN HPV-SN_5 0.746 1000 0557 0838 0510
HPV-SN_4 0.642 0794 0085 9377 e 0412
HPV-SN_3 0770 1059 0091 11698 e 0593
HPV-SN_2 0759 0978 0.088 11139 e 0576
HPV-SN_I 0.641 0.847 0092 9228 e 0411
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HPV-WI_L 0637 0905 0101 8.945 e 0.406

*p < 0.05, **p < 0.01, ***p < 0.00L.
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20 (8.3%)

107 (44.6%)

133 (55.4%)
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90 (84.1%)
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10 18 0.996 2020 medications for opioid use disorder; acceptability; subjective norms; peer recovery specialist; treatment
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