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Today, the population growth rate in Thailand is very slow. In particular, the number of older people in Thailand is notably increasing. Many members of this group are reluctant to accept or use new technology. The government is formulating a support plan for a high-speed rail (HSR) system to develop the public transportation system to support better livelihood and reduce traffic problems, which may affect the use intent of older people. The factors that influence HSR use will support social coherence and help older people to adapt to and cope with newly developed technology in the future. This study aims to develop a perspective model of the influence of HSR use among older people by applying the theory of planned behavior (TPB) combined with the unified theory of acceptance and use of technology (UTAUT). Data were collected through a questionnaire survey on 3,200 people older than 60 in four regions in Thailand. Analysis was conducted using the structural equation model. The result indicated that all factors of TPB and UTAUT significantly influenced the behavioral intention of older people to use HSR. The factor with the largest influence was the attitude toward technology use, followed by subjective norms and facilitating conditions. Moreover, performance and effort expectancies play statistically significant roles in the attitude toward technology use.
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1 INTRODUCTION
Thailand aims to enhance travel through a coherent high-speed rail (HSR) system that has thoroughly decentralized the regions of the country. According to the strategic frame of the transportation infrastructure development in Thailand from 2015 to 2022, the HSR project is a collaboration between Thailand and China to promote the strategic development of the HSR system in the ASEAN. This route is intended to link Thailand to other countries in the region and the world. This project aligns with the development strategy of the Belt and Road Initiative of China, which aims to develop connections to Bangkok in Thailand, Vientiane in Laos, and Kunming in the main city of Yunnan in China and will link the HSR network of China seamlessly. It will also develop the HSR network from Bangkok to Malaysia and Singapore in the future. This connection is intended to aid economic development, link the trade markets in the Mekong River Watershed countries, and attract more travelers (Songmuang, 2016). The current operation of the HSR project between Bangkok and Nongkhai is in its first phase. The route from Bangkok to Nakhon Ratchasima is 250.77 km. It features six stations and six service trains that accommodate 590 people per train and depart every 15 min. The fastest speed of travel is 250 km/h. The system is currently under construction, and the overall operation of the project is expected to reach 35.74% in the year 2024 (Transport, 2024).
Research in countries that already have HSR has found that it increases older people’s travel and migration by enhancing accessibility and connectivity. Other findings reveal that policymakers should proceed cautiously when enhancing connectivity and access to HSR (Lyu et al., 2024); urban economic growth can benefit from the development of HSR in China (Chong et al., 2019); HSR better addresses the needs of a changing society while prioritizing urgent housing and sustainability (Kamga, 2015); HSR is targeted to support interurban travel with its various features, such as speed, punctuality, affordability, simple travel process (Yang et al., 2018) and accessibility for older people in long-distance travel. The introduction of the HSR has the potential to significantly contribute to Thailand’s development as a developing country. It can enhance the quality of life, foster social connections, and provide increased opportunities for entertainment and value through more efficient and enjoyable travel experiences.
According to statistics, the aging population in Thailand has notably increased (Figure 1) (Yang et al., 2018). Comparing the statistics for 2013 and 2023, the population older than 60 has reached 9,057,761 and 13,064,929, while the ratios of older people to the total population were 20.08% and 14%, respectively. In other words, the increasing proportion of older people was high at 44% (Department of Older Persons, 2024), which makes Thailand an aged society. When an aging society becomes an aged society, multidimensional challenges such as social barriers, income, and education are critical determinants of health-related Internet use among older adults in Thailand (Robru et al., 2024). Cultural barriers, including a preference for familiarity, also play a role. A study on the mobility of older people in Bangkok found that inadequate transportation infrastructure and services limit their access to public spaces, indicating a reluctance to embrace new transportation modes such as HSR (Srichuae et al., 2015). Physical barriers further compound these challenges. A study on the quality of life of older adults with physical and mobility disabilities in Thailand highlights the difficulties they face in accessing transportation services, which can be exacerbated in the context of HSR (Nanthamongkolchai et al., 2022). Improving access to and provision of facilities for older people, reducing social inequality, and enhancing their quality of life are crucial to ensure that older people do not become a social burden in the future (National Statistical Office, 2021). Therefore, examining the intent of older people to use the HSR system should be prioritized to enable the formulation of relevant policies that address quality of life, travel, and access to facilities.
[image: Figure 1]FIGURE 1 | Number of people in Thailand 2011–2023 older than 60 years (Department of Older Persons, 2024).
Previous studies have examined the behavioral intention (BI) of older people toward technology use or innovations. Most research investigated BI in the use of health-related technology, such as equipment or applications for monitoring, including health services using the UTAUT (Chen et al., 2023; Hoque and Sorwar, 2017). Other studies focused on the use of smart homes by older people using the theory of planned behavior (TPB) and the UTAUT (Siripipatthanakul et al., 2023) as well as smartphones using the UTAUT (Yang et al., 2023). A study on the use intention of HSR found that many research used the TPB (Hsiao and Yang, 2010; Borhan et al., 2019b; Chuang et al., 2011; Mahardika et al., 2022; Fu, 2021), but studies that examined use intention of HSR from the perspective of UTAUT are lacking, especially in the context of older people. Only Hou et al. (2021) explored travel behavior through HSR using older people as a sample, but there is no study of the intention to use HSR specific to older people.
The current study combined the TPB and UTAUT. TPB was developed from the theory of reasoned action (TRA) by Ajzen (1991) to enhance the understanding of human behavior. TPB focuses on prediction and explains behavior during partially controlled scenarios through three major factors that affect BI, namely, attitude toward use (ATU), subjective norms (SN), and perceived behavioral control (PBC). SN is similar to social influence (SI) in the UTAUT. This theory helps to explain or predict behavior by also analyzing BI, which is an important indicator of whether a behavior will happen and whether it affects a decision (Conner, 2020).
One section of the UTAUT describes the theory to help researchers evaluate the purpose of each person on a specific system use and specify any important factors that affect technology acceptance in the accepted context. Conner (2020) proposed the theory, which was developed from the revision and combination of eight other theories, namely, TRA, the technology acceptance model (TAM), the motivational model, the TPB, a combination of TBP/TAM, the model of PC utilization, innovation diffusion theory (IDT), and social cognitive theory (Williams et al., 2015). A strong model that was established to explain user behavior that affects a new technology or specific system, UTAUT is composed of four major factors: performance expectancy (PE), effort expectancy (EE), social influence (SI), and facilitating conditions (FC). The UTAUT is a direct determinant of the purpose in behavioral performance. These structures are controlled by gender, age, experience, and voluntariness of use and are also identified as variables that affect intention and behavior and can enhance the understanding of the behavior of users. UTAUT and TPB are theories that can explain and verify BI because their structure covers many factors and can be widely adapted in other contexts.
This research links TPB and UTAUT by a role test of ATU as a mediator among EE, PE, and BI because ATU plays an important role in enhancing the understanding of EE. In turn, PE influences BI to use from the perspective of older people (ATU). Furthermore, it helps the analysis of BI to use to have increased accuracy, including efficient prediction. A previous study found only research related to technology and information technology, such as application development, smart home technology, and complaint system importation on the e-government (Zhou et al., 2020; Maswadi et al., 2022; Dwivedi et al., 2019; Khalilzadeh et al., 2017; Rana et al., 2016; Chen and Chang, 2013). According to a study on the relationship between ATU, EE, PE, and BI, if people realize that technology is useful and increases efficient usability, then they will develop a positive attitude toward the use or decision to use new technology. However, studies that examined BI in relation to HSR use among older people remain lacking. The relevant studies are mainly related to technology acceptance and progress among older people (Zhou et al., 2020; Maswadi et al., 2022). In summary, these studies reported that EE and PE exerted an influence on ATU, which affects the BI to use of older people.
The choice of TPB and UTAUT in data analysis is important because both theories address the factors that influence technology acceptance and new technology use, especially those related to decision and intention for behavioral performance. Moreover, these theories encourage the analysis of attitude and social science in behavior prediction, which helps the analysis efficiently address the usability of new technology.
Thus, it is useful to study BI on HSR use from the perspective of older passengers to support long-distance travel using the new public transportation system in Thailand. It could also help in the development of a usability platform that is suitable for older passengers by providing in-depth data on the factors that influence BI on HSR use based on TPB and UTAUT. The combination of the two theories will help researchers find new data related to the factors that influence BI on HSR use among older people for policy development that motivates HSR use by older people in the future.
2 LITERATURE REVIEW
This study reviews the concept of the intention to use HSR among older passengers and finds that two concepts can be integrated to develop a usability platform that is appropriate for older people (Table 1).
TABLE 1 | Relationships between factors from previous research.
[image: Table 1]2.1 Theory of planned behavior
This theory posits a link between belief and behavior. It identifies three major elements, namely, ATU, SN, and PBC, which affect BI, an important indicator of whether or not a person will perform a behavior in which the intention of this behavior performance will lead to the actual behavior (Hou et al., 2021).
2.1.1 Attitude toward use (ATU)
This dimension pertains to a person’s perception of whether a behavior is good or bad. If people display positive attitudes toward any behavior, then they will perform this behavior more frequently. A previous study found that ATU is an important factor that largely influences BI, in particular, HSR use (Chen and Chang, 2013), physical checkups of retirees (Borhan et al., 2019a), and participation in activities during free time (Xu et al., 2024). Therefore, the study puts forward this hypothesis:H1. ATU exerts a positive influence on the BI of older people on HSR use.
2.1.2 Perceived behavioral control (PBC)
This dimension denotes a person’s perception of whether their own ability and resources will allow them to succeed in that behavior. If people believe that they can perform a behavior, then they tend to do so more frequently. A previous study found that PBC influences the health BI of older adults (Li et al., 2019; Stolte et al., 2017) and physical checkups of retirees (Borhan et al., 2019a). Thus, the current study poses the following hypothesis:
H2. PBC exerts a positive influence on the BI of older people on HSR use.
2.1.3 Subjective norms (SN) or social influencing
This dimension describes one’s perception of whether other people influence them with regard to behavior. If people believe that the people around them support their behavior, then they will tend to perform the behavior more frequently. SN is similar to social influencing in UTAUT. A previous study found that SN exerts a positive relationship and impact on the use intention of older people for smart homes (Ku and Hsieh, 2016), online grocery shopping (Pal et al., 2018b), and cloud-based healthcare services (Stolte et al., 2017). Social influencing is very influential on technology use intention and behavior in older adults (Bezirgani and Lachapelle, 2021) and exerts a positive impact on online shopping among older people (Ma et al., 2021). Moreover, it has significance in the use of MHealth services by older people (Soh et al., 2020). Thus, the current study proposes the following.
H3. SN exerts a positive influence on the BI of older people on HSR use.
2.2 Unified theory of acceptance and use of technology
Venkatesh et al. developed the UTAUT in 2003. It consists of four major dimensions that influence the acceptance and use of technology, namely, PE, EE, SI, and FC, to explain the factors that affect a person’s acceptance and new technology use in an organization and society. This theory was developed by collecting data and improving the designs of previous theories and models, such as the TAM, TRA, and IDT. These models covered clear structures and were used as research concepts to examine the factors that influence the acceptance and use of technology in various contexts (Hoque and Sorwar, 2017).
2.2.1 Facilitating conditions (FC)
FC pertains to one’s perception of whether an organization or environment provides the support and resources necessary for technological use. If people know that resources and support are sufficient, then they will tend to accept and use technology. A previous study found that FC is a critical factor in the acceptance of smartphone use in older adults (Venkatesh et al., 2003; Siripipatthanakul et al., 2023) and the use of mobile registration apps in Taiwan (Ma et al., 2016). Thus, the following hypothesis is posed:
H4. FC exerts a positive influence on the BI of older people on HSR use.
2.2.2 Performance expectancy (PE)
This element represents one’s perception of whether a new technology will increase work efficiency. If people believe that technology will enhance job performance, then they will tend to accept and use technology. PE is an important factor that influences the introduction of technology use among older people (Bezirgani and Lachapelle, 2021) and mainly impacts BI in terms of the acceptance and use of smartphones among older people (Siripipatthanakul et al., 2023), equipment or applications for health monitoring and services (National Statistical Office, 2021; Chen et al., 2023), and Internet banking (Hsu and Peng, 2022; Martins et al., 2014). Therefore, Hypothesis 5 is presented:
H5. PE exerts a positive influence on the BI of older people on HSR use.
2.2.3 Effort expectancy (EE)
EE denotes one’s perception of whether a new technology is easy to use. If this is the case, then people will tend to accept and use the technology. A previous study found that a significant positive relationship exists between EE and intention to use technologies among older people, such as at-home telehealth services (Arenas Gaitán et al., 2015), acceptance and use of smartphones (Siripipatthanakul et al., 2023), MHealth services, and virtual nursing homes (Cimperman et al., 2016). Thus, the study presents the following hypothesis.
H6. EE exerts a positive influence on the BI of older people on HSR use.
2.3 Mediating role of ATU on the relationship among EE, PE, and BI
Almetere et al. (2020) mentioned that a mediator is needed when a study confirms that no direct relationship exists between two constructs, while another study mentioned that ATU (Zhou et al., 2020) plays an important role as a mediator of the relationships between PE and BI (Siripipatthanakul et al., 2023) and among EE, PE, and BI (Maswadi et al., 2022; Chen et al., 2011). Against this background, the study poses the following hypotheses.
H7. PE exerts a positive influence on the ATU of older people on HSR use.
H8. EE exerts a positive influence on the ATU of older people on HSR use.
The abovementioned hypotheses are key to understanding the BI on HSR use among older passengers. The researcher examined the relevant literature on the relationship between factors that aligned with the presented hypotheses (Table 1).
3 MATERIALS AND METHODS
3.1 Questionnaire and survey design
This research combined TPB and UTAUT to build a statistical model for the evaluation of the relationship among the factors of TPB and UTAUT that affect the BI on HSR use among older passengers. This study collected data from self-administered questionnaires. The questionnaire was composed of three sections. The first focuses on the general information of the respondents, including travel behavior. The second presents a survey of factors that affect the choice of HSR use among older people; all questions were based on the factors of the TPB. The final section presents a survey with questions based on the attitude factors of UTAUT. All items per factor were rated using a seven-point Likert-type scale ranging from 1 = strongly disagree to 7 = strongly agree (Joshi et al., 2015).
The questionnaire was developed by reviewing and evaluating its content validity with a panel of five transportation experts. Each question was assessed based on clarity of wording, interpretation, and alignment with the measured objectives. The experts were informed about the study’s objectives and instructed to rate each item as follows: +1 if it met the criteria, 0 if they were uncertain, and −1 if it did not meet the requirements. After collecting the ratings, each index item’s item-objective congruence (IOC) was calculated. Only items with an IOC score of 0.5 or higher were considered acceptable. Items scoring below 0.5 were revised based on the experts’ suggestions, and this process was repeated until all items achieved an IOC score of 0.5 or higher. After developing the questionnaire, a pilot study involving 60 respondents was conducted to assess its validity. The results indicated that the questionnaire demonstrated an acceptable level of reliability, as evidenced by a satisfactory Cronbach’s alpha coefficient.
Participants were selected using the stratified random sampling method. This method involves drawing random samples from a large population divided into distinct strata based on specific characteristics. To ensure the data collected were thorough and representative, a random sample was taken from each stratum. The target group for this study consisted of older individuals aged 60 years and above, as per the definition of older people from transportation in the United Kingdom and the United Nations (Department of Older Persons, 2024). These individuals undergo long trips across many instances of many types of transportation. The aging population is categorized into four regions of Thailand: the North, the Northeast, the Central, and the South, in alignment with the HSR route and government policy. The analysis focuses on the first four provinces in each region with the largest aging populations. The data from each province were categorized based on the respondents’ residential areas: urban areas, defined as regions with large, high-density populations and well-developed infrastructure, and rural areas, characterized by small, low-density settlements with limited infrastructure (Mountrakis et al., 2005; Cromartie and Bucholtz, 2008; Delgado-Viñas and Gómez-Moreno, 2022).
In this research, data were gathered from four regions, each with four provinces, for a total of 16 provinces, 200 samples per province, and 3,200 older volunteers throughout Thailand. The study was conducted according to the guidelines of the Declaration of Helsinki and approved by the Ethics Committee of Suranaree University of Technology (COE No. 2/2567, 15 December 2023). Verbal consent was secured from the volunteers, and a detailed explanation of the questionnaire was provided prior to data collection. Table 2 provides details of the items.
TABLE 2 | Questionnaire items.
[image: Table 2]3.2 Modeling approaches
This study used structural equation modeling (SEM) to analyze the relationship between the BI on HSR use and the factors of TPB and UTAUT of older passengers (Figure 2). SEM is a commonly used tool in the social and behavioral sciences. It is in widespread use and helps to improve theoretical models and evaluate model appropriation by referring to empirical data (Tarka, 2018). This analysis has a mandate to test the hypotheses. The researcher identified six latent variables, namely, ATU, PBC, SN, PE, EE, and FC. These variables were not directly measured but were determined through the relationship and explanation of the direct variables or items in the questionnaire.
[image: Figure 2]FIGURE 2 | Conceptualization of the proposed model.
Data analysis using SEM was conducted using two steps. The first step refers to the measurement model, which is intended to verify the measurement quality of the latent structure used to test the SEM as part of confirmatory factor analysis. This is used to test or estimate statistical relationships with a focus on causal relationships between theoretical latent variables or constructs or on the testing of causal relationships between the latent and observed variables. Measurement models need to consider reliability using the value of Cronbach’s alpha (α) for composite reliability (CR) and average variance extracted (AVE). The second step is a path analysis of the relationship between latent items using maximum likelihood estimation (MLE) to evaluate parameter values. Fit indicators are considered: [image: image], root mean square error of approximation (RMSEA), Tucker–Lewis index (TLI), comparative fit index (CFI), and standardized root mean square residual (SRMSR). Thus, the study confirms that the model conforms to the conditions specified in Item 4.4.
4 RESULTS
This section presents the following data that underwent analysis. The first is demographic characteristics in which the general data of the respondents are mentioned (gender, age, and level of education). The descriptive results were the primary analysis for data diffusion checking (skewness, kurtosis, and mean). The measurement model was derived from the presentation of factor analysis for data reliability checking before leading to the next round of analysis (CR, AVE, and Cronbach’s α). Lastly, the section presents the results of the analysis, which are explained via the structural equation model.
4.1 Demographic characteristics
Table 3 displays the survey respondents. More than half (69%) are aged 60–69 years, and the majority (51%) live in urban areas. Approximately 55% are men, of whom half (51%) live in urban areas. In terms of level of education, the majority (81%) completed a bachelor’s degree, with an equal proportion of people living in urban and rural areas. For the majority (70%), income per month is less than 15,000 baht. The income of those living in urban areas is relatively higher than that of people living in rural areas. The number of respondents with chronic diseases is equal to those without. Respondents living in urban areas (6%) are much more than those in rural areas, while the most common travel behavior of older people in terms of frequency of long travel is less than once per month (52%). Most travelers live in rural areas (55%), and the most common mode of transportation is private car (38%).
TABLE 3 | Demographic characteristics.
[image: Table 3]4.2 Descriptive results
Table 4 presents the items used for each group of factors. The basic statistical analysis of variables in terms of the factors that influence the attitude of older passengers and BI on HSR use considered the initial data prior to the analysis of the statistical model to confirm normal data diffusion. Table 4 presents the distribution verification of the attitude factor via skewness, kurtosis, and data diffusion. The results indicate that the data followed a normal distribution, with skewness ranging from −0.623 to −1.062 and kurtosis from −0.003 to 1.565. These values fall within the acceptable thresholds suggested by Kline (2023) (skewness: −2 to 2; kurtosis: −7 to 7). Although excessive skewness and kurtosis can signal deviations from normality, potentially leading to biased results in factor analysis, no such issues were observed in this study. Additionally, as noted by Bandalos and Finney (2018), high skewness and kurtosis can adversely affect model fit indices in confirmatory factor analysis (CFA), underscoring the importance of evaluating these statistics before proceeding. Because the skewness and kurtosis values in this study remained within acceptable limits, further investigation or adjustments were deemed unnecessary. The averages of attitude opinion under the TPB of each item inside the factor are ATU: 5.500–5.608, SN: 5.228–5.609, PBC: 4.960–5.232, and BI: 5.454–5.664. The opinion average for UTAUT has the average of each item: PE: 5.634–5.771, EE: 5.398–5.733, and FC: 5.437–5.852.
TABLE 4 | Mean and standard deviation of the study variables.
[image: Table 4]4.3 Measurement model
This study used MPlus 7 for data analysis to evaluate the coefficient and significance of the hypothesis. The correctness of convergent validity, CR, and discriminant validity must be tested to verify the correctness and quality of the construct measurement. Table 5 presents the results. Hair et al. (2009) suggested that the acceptable factor loading of each item should be more than 0.5 and ideally equal to or higher than 0.7. Table 5 indicates that all items displayed factor loadings of more than 0.5. In addition, the AVE value was between 0.541 and 0.653, which aligns with the suggestion of Fornell and Larcker (1981) and Gefen et al. (2000); that is, a value of 0.5 indicates good convergent validity. All factors produced CR values larger than 0.8, which indicates good internal consistency. All Cronbach’s α values are larger than 0.7, which aligns with the suggestion of Peterson (1994); that is, an acceptable value ranges from 0.5 to 0.6 and ideally higher than 0.7.
TABLE 5 | Measurement model.
[image: Table 5]After the verification of the measurement model, the study then verified the relationship between the major factors to ensure that no overrated relationship exists and that no multicollinearity exists. The results are correct to the suggestion of Mukaka (2012), who mentioned that the relationship between related variables should not be more than 0.8. To evaluate accuracy, a researcher must verify the square root of AVE, which is a good flag for a structural explanation. Hair et al. (2009) suggested that the square root of AVE for each factor should be larger than the correlation coefficient between the compared factors; the result aligns with this suggestion (Table 6).
TABLE 6 | Correlations between constructs and discriminant validity.
[image: Table 6]4.4 Structural equation model
This study analyzes the influence of ATU, SN, PBC, PE, EE, and FC on the BI on the HSR use of older passengers to verify the hypotheses via SEM. The MLE method was used to estimate the parameter value (Table 7), including the standardized coefficients of the paths to explain the relationship between the latent variables. The fit indices of the research model were calculated as follows: [image: image] (372) = 1754.878, p < 0.001), [image: image] = 4.706. The highest acceptable value is no more than 0.5 (Wheaton et al., 1977; Schumacker and Lomax, 2004), TLI = 0.972, which is correct to the suggestion of Hooper et al. (2008), who identified that the value should not be less than 0.80 and Hu and Bentler (1999), who said it should be less than or equal to 0.08. The result agrees with the values (CFI = 0.979, SRMSR = 0.029, RMSEA = 0.034) suggested by Tabachnick and Fidell (2013) (not more than 0.08).
TABLE 7 | Results of hypothesis testing.
[image: Table 7]Figure 3 presents the results of the hypothesis testing. Figure 3 shows the differences between the TPB and UTAUT path coefficients for each factor studied in the model. Therefore, a significant p-value indicates a significant difference between each factor in the studied relationship affecting the BI of older adults to use HSR. Factors with high coefficients indicate that the factor is very important, while factors with low coefficients indicate that the factor is less important. This result shows that the relationship between Hypotheses 1–3 and the TPB support factor constructs is significant. Hypotheses 4–6 positively influence BI using HSR, the UTAUT factor. Hypotheses 7, 8 positively influenced ATU. The results of the analysis follow.
[image: Figure 3]FIGURE 3 | Structural path coefficient.
4.4.1 Findings on Hypothesis 1
Attitude toward use (ATU) has a significant positive influence on the behavioral intention of older people to use HSR. The analysis reveals that ATU has the highest coefficient among all factors examined (β = 0.483, p < 0.001), underscoring its critical role as a determinant of intention. This finding highlights that a positive attitude—shaped by perceptions of convenience, comfort, and efficiency—strongly motivates older individuals to view HSR as a viable travel option. These results emphasize the central importance of ATU in shaping the decision-making process for adopting this mode of transportation.
4.4.2 Findings on Hypothesis 2
Perceived behavioral control (PBC) has a positive influence on the BI of older people to use HSR. The results show that PBC has a statistically significant effect (β = 0.054, p < 0.001), although its coefficient is lower than those of ATU (H1), SN (H2), and FC (H4). This finding underscores the importance of PBC in shaping older people’s intention to adopt HSR, ranking as a significant factor with less influence than other determinants.
4.4.3 Findings on Hypothesis 3
Subjective norms positively influence the BI of older people to use HSR. The analysis reveals that the coefficient for subjective norms (β = 0.125, p < 0.001), while lower than that for ATU (H1), still makes a significant contribution to shaping BI. This finding underscores the impact of social influence, particularly from close networks such as family and friends, on older people’s decision-making process regarding HSR adoption. Social encouragement and alignment with group norms foster a sense of acceptance, thereby increasing the willingness to consider HSR as a travel option.
4.4.4 Findings on Hypothesis 4
Facilitating conditions (FC) positively influence the BI of older individuals to HSR. In UTAUT, facilitating conditions are one of the key factors influencing behavior. The analysis results indicate that the FC coefficient (β = 0.228, p < 0.001), although lower than the coefficients for H1 and H2, still significantly impacts older people’s intention to use HSR. This influence ranked second only to their ATU and SN and serves as a motivator. Practical aspects, such as convenient access to stations (e.g., shuttle buses from local communities) and elder-friendly facilities at stations and on trains, contribute to creating a positive impression, thereby encouraging the adoption of high-speed rail services among older individuals.
4.4.5 Findings on Hypothesis 5
Performance expectancy (PE) positively influences the BI of older individuals to adopt and use HSR. The analysis indicates that PE, as hypothesized in H5, has a statistically significant effect (β = 0.030, p < 0.001). However, this coefficient represents the lowest value among all examined factors, suggesting that PE has the least direct impact on the BI of older people in utilizing HSR. Interestingly, while PE demonstrates limited direct influence, it plays a notable indirect role, as evidenced in Hypothesis 7 (H7). Specifically, PE contributes positively to the ATU factor, highlighting a more complex relationship in which PE indirectly enhances the decision-making process for adopting HSR.
4.4.6 Findings on Hypothesis 6
Effort expectancy (EE) positively influences the BI of older individuals to adopt and use HSR. The analysis reveals that EE has a statistically significant effect (β = 0.032, p < 0.001). However, this coefficient is relatively low compared to other factors, ranking slightly above performance expectancy in its level of impact. Similar to the findings for Hypothesis 5 (H5), EE demonstrates a limited direct influence on BI, indicating that while it contributes to intention, its effect is not as pronounced. Notably, EE indirectly impacts BI by influencing the ATU factor, as evidenced in the findings for Hypothesis 8 (H8). This underscores a nuanced relationship in which EE supports BI by shaping attitudes, ultimately encouraging older users to consider adopting HSR.
4.4.7 Findings on Hypothesis 7
Performance expectancy (PE) positively influences the ATU HSR among older individuals. The analysis reveals that PE has a statistically significant effect (β = 0.336, p < 0.001), emphasizing its substantial role in shaping attitudes toward HSR adoption in this demographic. However, the coefficient for PE is lower than that of EE within the ATU relationship. This finding indicates that while PE contributes significantly, it is relatively less influential than EE in shaping the attitudes of older individuals toward using HSR.
4.4.8 Findings on Hypothesis 8
Effort expectancy (EE) has a significant and positive influence on the ATU HSR among older individuals. The analysis indicates that EE (β = 0.423, p < 0.001) is statistically significant, highlighting its critical role in shaping attitudes toward adopting HSR. This finding underscores the importance of ease of use and minimal effort in enhancing the perception and willingness of older users to engage with HSR services. Older individuals place considerable value on systems and technologies that are intuitive, user-friendly, and require minimal effort to access or navigate.
Notably, the coefficient for EE exceeds that of PE in its relationship with ATU, underscoring the relatively greater importance of effort-related factors over performance-related attributes in shaping attitudes among this demographic. This trend reflects the specific needs and preferences of older users, who may prioritize convenience and simplicity over performance-related benefits when considering the adoption of high-speed rail.
These findings provide valuable insights that can inform policy recommendations aimed at increasing the adoption of HSR among older passengers.
5 DISCUSSION AND IMPLICATIONS FOR THEORY
Previous studies on the BI of older people are linked with technology use or innovation. Most of these studies mainly focused on the use of health-related technology, such as equipment or applications for the monitoring of health services (Lu and Tsai-Lin, 2024; Chen et al., 2023; Hoque and Sorwar, 2017) or other transportation platforms (Lin and Cui, 2021; Goldbach et al., 2022). Others examined the use of smart homes (Maswadi et al., 2022) and smartphones (Yang et al., 2023) among older people. However, these studies overlooked specific contexts of technology use. Thus, the current study addresses this concern by examining the BI on HSR use among older passengers in terms of long travel and in light of the new public transportation system in Thailand. It also intended to develop a usability platform suitable for older people through in-depth data on the factors that affect the BI on HSR use through TPB and UTAUT via SEM. This section describes the relationship between variables. The first is a direct relationship between ATU and BI, followed by PBC, SN, FC, PE, and EE. Moreover, the analysis follows the effect of attitude between PE and EE.
5.1 Relationship between ATU and BI
The result indicated that ATU positively influenced BI, which is statistically significant and supports H1. This result is similar to those of Dwivedi et al. (2019) and Gallardo et al. (2024). Moreover, Maswadi et al. (2022) identified that the attitude toward usability is crucial to the decision of the use intention of older people. A strategy designed to attract older people should educate them about the system’s usability (Ke et al., 2022).
5.2 Relationship between PBC and BI
The result confirms H2. This result was supported by Ghahremani et al. (2012), Liu et al. (2022), Xu et al. (2024), and Ku and Hsieh (2016), who mentioned that opinions about health were an important factor in decision making. PBC encouragement of older people may be useful to support their participation in checkups and include resources preparing or supporting older people to participate in checkups more frequently. The most recent research aligned with the study mentioned and can be applied to the context of HSR use supporting older people.
5.3 Relationship between SN and BI
This section pertains to H3, which is supported. The result aligns with those of Wang et al. (2023), Osifeko et al. (2018), and Lu and Tsai-Lin (2024), who cited that SN could affect attitude change of older people because surrounding people are important to the users. Thus, they can convince older people to become users in the future. Moreover, Al-Rashid et al. (2021) and Al-Rashid et al. (2023) emphasized that SN significantly influences the intention of older people to use public transportation systems when older people realize that their friends or family members support its usability. These results imply that the attempt to support HSR use should be aware of SI and the strategy of participation in the community.
5.4 Relationship between FC and BI
This result pertains to H4. The result indicated that FC positively influenced BI in the context of older passengers, which aligned with previous studies (Boontarig et al., 2012; Mun et al., 2006; Bhattacherjee and Hikmet, 2008; Yuen et al. (2022) and directly identified that FC was directly determinant of BI in technology use. It also confirmed the important role of infrastructure support. However, Yuen et al. (2022) and Becker and Axhausen (2017) examined FC and found that the resources and support needed to prepare for service users are related to the user’s belief that they will receive the necessary resources.
5.5 Relationship between PE and BI
The result refers to H5, which displayed a significantly positive relationship between both factors (Yang et al., 2023; Zhou et al., 2020; Hoque and Sorwar, 2017). Aranha et al. (2024) identified that when older people expressed expectations of advantages, it would lead to the intention to use. Various studies showed that the expectation of efficiency influences the BI of older people. For example, Chen et al. (2023) reported that PE exerted a significantly positive effect on the intention to use medical wearable devices among older people. These devices increased the efficiency of older people’s lives, and the intention to use these devices was notable. Similarly, in transportation research, people who believe in more efficient transportation compared with the current transportation system tend to use the more efficient transportation willingly (Goldbach et al., 2022). Previous studies supported the study results that if older people perceived that HSR use would increase the efficiency of long travel, then they may tend to exhibit intention to use HSR more frequently.
5.6 Relationship between EE and BI
H6 verified that EE exerts a positive influence on the BI of older people on HSR use. Empirical evidence revealed that the result significantly supported the hypothesis and aligned with those of other studies (Yang et al., 2023; Aranha et al., 2024; Maswadi et al., 2022; Hoque and Sorwar, 2017). The current study found that EE positively influences the BI of older people and affects decision making. Moreover, Pal et al. (2018a) and Pirzada et al. (2022) mentioned that the convenience and perceived benefit of technology use influence the perception of older people, which makes the expectation an important factor that influences the intention of behavioral performance.
5.7 Relationship among PE, EE, and ATU
This section pertains to H7 and H8, which are supported: PE and EE positively influenced ATU among older people in terms of HSR use. The result indicated that PE and EE signified ATU, which was supported by the studies of Dwivedi et al. (2019), Ren and Zhou (2023), Chen and Chang (2013), Khalilzadeh et al. (2017), and Rana et al. (2016). The results could be summarized as follows: when people realize that technology is useful and increases efficiency, they tend to develop positive attitudes toward technology use or make the decision to use the new technology. In addition, these attitudes may be specified by ease of use, such as fewer complications. The results of previous studies align with the current results.
6 CONCLUSION AND IMPLEMENTATIONS
Previous studies on the intention of older individuals to adopt technology have typically focused on areas such as healthcare, smart homes, smartphones, and others, but there has been no direct investigation into older people’s intention to use HSR. This study addresses this research gap and applies TPB and UTAUT in the analysis, resulting in new and intriguing findings related to older people’s travel. These insights contribute to the development of policies aimed at enhancing quality of life, travel, and access to HSR for older people. This research aimed to examine the relationship between BI and HSR use through the factors of TPB and UTAUT by conducting a questionnaire survey of older people (aged 60 years old and above). Respondents (3,200) from four regions in Thailand participated. Data were used to build a structural equation model using the MLE method to evaluate parameter values. The result demonstrated that a qualitative indicator of the model, such as the values of the fit indicators, aligns with the specified standard values. The factors of the hypothesis testing related to BI are ATU, PBC, SN, PE, EE, and FC. The study revealed that the factors of the TPB and UTAUT positively and statistically significantly (p = 0.001) influenced the BI on the HSR use of older people, which implied that these factors are important to the BI of travelers aged 60 years and above. The factor with the highest influence value was ATU, followed by SN and FC. In addition, this research presented the relationship between the two theories, which identified PE and EE statistically significantly (p = 0.001) affect ATU. The suggestions focus on communication and education on the use of these services for older people via familiar channels, including improving the service to be appropriate for older people by providing training, using notable guideposts, and supporting the staff.
6.1 ATU
Publicity should focus on important benefits, such as speed of travel, reliable security, and comfortable access, which help older people perceive and clearly understand the positive points of this service. The publicized strategy should use channels that are familiar and easy to use for older people, such as spreading the news to the community, senior centers, and social media platforms that they frequently use. Data presentation should be clear, using large fonts and simple language, including media for teaching, such as videos or illustrations, to enhance the understanding of the service. Examples of such advertisements are manuals of HSR use that explain usability in detail, as well as posters or brochures that clearly demonstrate and simplify the steps in buying tickets. All media should be designed to satisfy the requirements of older people and to ensure that traveling by HSR is a comfortable, safe, and friendly experience for users from all age groups.
6.2 PBC
The study suggests conducting training and meetings for information sharing with older travelers, such that they feel more familiar and confident in HSR use. These channels should be designed to cover items that will be beneficial to older people, especially ticket reservations, suggestions for the efficient use of facilities in the stations, and train schedules, which could help older passengers plan more frequent travels. Moreover, additional support should be given on the trains, such as staff who could provide special attention to older people. The staff should be responsible for services onboard, including first aid in the case of an emergency, to enhance the security and comfort of passengers. Knowledge education and support will decrease the worry of older people, which may be due to unfamiliarity with technology or the transportation system. Moreover, confidence in traveling should be encouraged; that is, older passengers should be assured that they can control and manage their travel experience safely and comfortably.
6.3 SN
The study suggests the formulation of a friendly service way for older passengers by focusing on efficient communication and understanding their requirements. Communication should be aware of the physical limitations of older people and use simple language and detailed explanations. In addition, building motivation among older people who travel is efficient. Motivation building pertains to support for group travel by offering discounts or travel packages, including activities that encourage group travel. In this manner, older people can feel confident about travel and relieved from the worry of traveling alone. Moreover, group travel supports the feeling of belonging in the community and provides a chance to meet and interact with people, which affects the travel experience. As a result, travel can become smooth and impressive, which can encourage older people to share positive experiences and persuade friends or surrounding people to use the service more frequently.
6.4 FC
This aspect should prioritize the design of train stations and railway cars that provide for the physical of older people to ensure comfort and safety. The design of stations and their services should be of suitable quality, including ramps and elevators to support people who require support equipment, such as wheelchairs and crutches, for mobility, and wide pathways. Moreover, designating clear and notable guideposts can help older people to easily locate facilities such as the restroom, relaxing area, or entrances and exits on the train. These accommodations not only increase comfort during travel but also encourage the intention to use the service among older passengers. In addition, providing areas for older people and their companions, including special methods of getting on and off the train, is helpful. The mentioned areas should have staff to help older people, such as pushing wheelchairs or providing assistance while they are stepping in and off trains. This comprehensive support system could help older passengers feel that traveling by HSR is easy and reduce their worry about travel.
6.5 PE and EE
These factors influence the feelings of users through ease of use, perceived benefits, and comfort, which can attract older people to use the service. Therefore, developing countries should be aware of the development of a public transportation system that can easily reach older people and expand services to rural areas. Doing so could increase comfort in traveling between one’s home and the station through shuttle services from the community to the train station. Staff could also be assigned to help with the travel issues of older passengers who live far from the station. Travel can be encouraged by offering discounts. These policies should be continually evaluated to ensure that they satisfy the requirements of older people. Providing training and distribution of manuals of use for older people will help enhance their understanding of the uses and benefits of the service. These policies will not only lead to positive attitudes but also increase the number of service users among older people.
Cooperation between community organizations and health service facilitators will better identify the specific requirements of older people. To increase the comfort of service use, the process of ticket purchase should be simplified, such as the use of apps, cash payment, or designation of ticket purchase areas for older people. Examples include setting up a large and readable guidepost, including real-time travel information, such as arrival and delay data, through digital channels, mobile applications, or announcements.
7 LIMITATIONS AND FUTURE RESEARCH
A limitation of this study is that it focused only on BI on HSR use among older passengers in Thailand through TPB and UTAUT. A number of variables are mediators, which cannot conclude the result in another dimension apart from the abovementioned factors. The study overlooked the moderating role of other factors such as income, occupation, chronic disease, and travel frequency, including a span of age specification of older people to compare differences in attitude that affect BI, including service use behavior. In addition, this research is only an initial study prior to the introduction of HSR use in Thailand to evaluate the readiness of older passengers.
Future studies can consider these limitations using other theories related to the motivation of older people, including personal data on income and chronic disease. In this manner, in-depth data can be collected and analyzed to identify similarities and differences in travel behavior. Another important consideration is that Thailand is a developing country, which may impose certain limitations on the generalizability of the findings. Applying these results to other countries requires careful consideration of country-specific characteristics, such as geographic conditions and quality of life, as additional influencing factors. The results could inform policymakers and other stakeholders to better identify trends in behaviors. Further studies should be conducted after the official service opening of HSR to determine satisfaction among passengers.
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ATU Attitude toward using
AT1 You consider that HSR can support your travel
requirements
AT2 You consider that HSR is an appropriate travel choice
Sadatiractivs fonyour avels Gallardo etal. (2024), Liu et al. (2022), and
Borhan et al. (2019
AT3 You consider that HSR use will decrease your travel AL 0
problems
AT4 HSR use does not have any effect on your travel style
ATS You consider that HSR use is worthwhile and saves
time
SN Subjective norm
N1 You consider that family and surrounding people
influence your decision to use HSR
SN2 If your same-age friend suggests you use HSR, you
consider that this suggestion has more effect on your
decision
Yamin and Alyoubi (2020), Hoque and Sorwar (2017),
SN3 When you realize that your same-age friend prefers to Lu and Tsai-Lin (2024), and Pal et al. (2018b)
travel by HSR, it attracts you to use it too
N4 Publicity through media such as newspapers,
television, and online media about HSR use affects the
choice of HSR
N5 You tend to use more HSR if your family members or
surrounding people use it
PBC Perceived behavioral control
PC1 Ticket reserve step or buyinga ticket for HSR is easy
and not beyond your ability
PC2 ‘Traveling from your home to use HSR is not beyond
bili
i Liu etal. 2022), Borhan et al. (2019a) and
Gallardo etal. (2024)
PC3 You consider that the combination of travel by HSR to et i
the routine is simple
PC4 You consider that travel by HSR is not obstructive
PCs You consider that you can travel by HSR without an
attendant
BI Behavioral intention
BI3 You have an intention to try HSR service in the future
Bl4 You consider that HSR use makes you feel more Liu et al. (2022), Borhan etal. (20192), and
comfortable than traveling by other transportation for Gallardo et al. (2024)
along trip
BIS Risk perceived about health does not affect your
intention to use HSR
Unified theory of acceptance and use of technology
PE Performance expectancy
PE2 ‘You expect that traveling by HSR will help you plan an
efficient trip
PE3 ‘You expect that traveling by HSR will increase the
good experience of your trip Yamin and Alyoubi (2020), Hoque and Sorwar (2017)
PE4 You expect that traveling by HSR is more believable
than other transportation
PES You believe that HSR gives precedence to the security
of the passengers
EE Effort expectancy
EEL You expect that you can access the reservation or
buying ticket system without any attendants
EE2 ‘You expect that you can get in and get off HSR by
yourself
- 2 ‘Yamin and Alyoubi (2020), Yamin and Alyoubi (2020),
EE3 You expect that you can access additional services on Hisguieaiid Sofk (2017), and Reivaisd Zhois (2023)
HSR like Wi-Fi and outlets
EE4 You expect that HSR management can support
obstruction or a change of schedule
EE5 You expect HSR stations to have services to support
long trips, such as restaurants, souvenir shops, and
ATMs
FC Facilitating conditions
FC1 You consider that there is easy guidance to go to the
train station and platforms
FC2 You consider that the government will support your
travel by HSR ‘Yamin and Alyoubi (2020), Hoque and Sorwar (2017),
Yang et al. (2023), Lu and Tsai-Lin (2024), and Ren
FC3 You can update information about travel by HSR easily and Zhou (2023)
FC4 You consider that other transportation will be linked
to HSR
FC5 You consider that there will be staff to give information

about HSR use for older people
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Less than a bachelor’s degree 1,294 50% 1,295 50% 2589 81%
Bachelor’s degree 255 529% 238 48% 493 15%
More than a bachelor’s degree 51 43% 67 57% 18 4%

Monthly income (baht)

Less than 15,000 1178 52% 1,076 48% 254 70%
15,000-30,000 344 45% 427 55% 771 24%
30,001-45,000 47 44% 61 56% 108 3%
More than 45,001 31 46% 36 54% 67 2%

Chronic disease

Yes 760 47% 845 53% 1,605 50%

No 840 53% 755 47% 1,595 50%

How often do you travel long distances?

Every day 9 2% 30 77% 39 1%
3-5 times a week 94 51% 92 49% 186 6%
1-2 times a week 132 5% 164 55% 296 9%
‘Twice a month 166 6% 197 54% 363 1%
Once per month 288 44% 360 56% 648 20%
Less than once per month 911 55% 757 45% 1,668 52%

What type of transportation do you use to travel long distances?

Mini van 76 39% 19 61% 195 6%
Passenger van 191 46% 228 54% 419 13%
Bus 298 45% 367 55% 665 21%
Train 298 54% 258 46% 556 17%
Airplane 62 50% 61 50% 123 4%
Private car 661 54% 561 46% 1,222 38%

‘Taxi/gap car 6 30% 14 70% 20 1%
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TAM Maswadi et al. (2022) and Dwivedi et al. (2019)
2 PBC-BI (+) TPB Ghahremani et al. (2012), Liu et al. (2022), Ku and Hsieh (2016) and Xu et al. (2024)
TPB ‘Wang etal. (2023), Gallardo et al. (2024), Xu et al. (2024), and Ke et al. (2022)
3 SN-BI (+) UTAUT Lu and Tai-Lin (2024), Hoque and Sorwar (2017), Osifeko et al. (2018), Dwivedi etal.
(2019), Cimperman et al. (2016), Yamin and Alyoubi (2020), Magsamen-Conrad et al.
(2020), and Alam et al. (2020)
4 FC-BI (+) UTAUT Yang etal. (2023), Lu and Tsai-Lin (2024), Zhou et al. (2020), Dwivedi et al. (2019), and
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Aranha et al. (2024), Dwivedi et al. (2019), Cimperman et al. (2016), Yamin and Alyoubi
(2020), Magsamen-Conrad et al. (2020), Alam et al. (2020), Chen et al. (2023), and
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(2020), Magsamen-Conrad et al. (2020), and Alam et al. (2020)
7 PE-ATU (+) Mediator Zhou etal. (2020), Maswadi et al. (2022), Dwivedi et al. (2019), Khalilzadeh et al. (2017),
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Attitude toward using
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PpCI 5116 1161 -0735 0.624
PC2 5232 1184 -0.817 0724
PC3 4960 1163 ~0.583 0413
PC4 5031 1171 -0.623 0519
PCs 4967 1156 ~0.630 0399
Behavioral intention
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