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We studied the prediction mechanism of the effects of the crowding
perception, risk awareness, and safety perception of subway passengers
on their behavioral decision making in the context of COVID-19 as a
public health safety crisis. We conducted a survey of 305 subway
passengers in Zhejiang Province, China, and used structural equation
modeling for data analysis. The results show that the crowding
perception of the passengers did not directly predict their behavioral
decision making. Rather, risk awareness and safety perception played a
chain mediating role between the crowding perception and behavioral
decision making of passengers. We further explored the theoretical and
practical implications of our findings.
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Article Highlights

Subway passengers’ perception of crowding did not directly predict their behavioral decision
making during the COVID-19 pandemic.
Risk awareness and safety perception played a chain mediating role between subway
passengers’ crowding perception and their behavioral decision making during the COVID-19
pandemic.
Future research can examine if the level of subway congestion, time nodes, or cultural
background affect subway passengers’ behavioral decision making.

The coronavirus disease 2019 (COVID-19) pandemic is a major global public health security crisis. Li et al.
(2021) showed that maintaining social distancing is an important measure to reduce the risk of transmission
of the virus. Underground railways (subways) are an important public transportation system where
crowding is common. Thus, it is necessary to prevent subway passengers from becoming tired of
maintaining social distance (MacIntyre et al., 2021), and to ensure that they are making proactive
behavioral decisions related to avoiding crowding, including choosing to board the carriage that is least
crowded, avoiding crowded platforms, keeping as much distance as possible from other passengers, and,
with the approval of their employer, working on staggered shifts.
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Wang et al. (2020) used the theory of planned behavior (Ajzen, 1991) to explain the formation mechanism
of safety behavior of public transport passengers, which helps to safeguard transport security and reduce
risks (Stanojević et al., 2020). X. Wang et al. analyzed the role of elements such as passengers’ behavioral
attitude, safety awareness, and safety perception. As a planned and predictive thinking process, behavioral
decision making directly controls individuals’ actions or actual behaviors (Imani et al., 2021), so it is
necessary to study the prediction mechanism of subway passengers’ behavioral decision making. However,
in the context of the COVID-19 pandemic, few empirical studies have been conducted in which elements
have been considered, such as subway passenger’ perception of crowded environments, cognition of the
environmental security, and psychological safety perception, to analyze their decisions regarding safety
behaviors, such as avoiding crowding. To bridge the gap in the literature, we integrated theoretical insights
from different psychological theories to explore the predictive factors of passengers’ behavioral decision
making around avoiding crowding on the subway in the context of the COVID-19 pandemic.

Most studies have considered individual external factors involving the state of the objective environment,
and internal factors involving the individual’s awareness and perception. For example, Witting et al. (2021)
suggested that the main factors predicting ski tourists’ safety behavior decisions to carry avalanche safety
equipment can be grouped into two categories: weather factors external to the individual (bad weather
motivating them to carry avalanche safety equipment), and individual skiers’ internal safety awareness and
behavioral habits. In a study of accident causation, Fu et al. (2019) showed that the safety behavior of
individuals is predicted by the chain transmission of external safety culture, safety management systems,
and individual internal factors that include safety knowledge, awareness, and psychological state.
Furthermore, Y. Huang et al. (2021) noted that in the context of the COVID-19 pandemic and according to
the process of chain transmission, adding advertisements with self-directed content (external
environmental feature) can arouse fear in people with Machiavellian personality characteristics and thus
guide their behavior. Therefore, we speculated that individual safety behavior decisions may involve
external environmental influences and internal psychological factors.

Several related theories have been used to investigate the mechanisms of predicting individual behavior.
Bandura (1978) stated that in reciprocal determinism, human behavior is related to the interaction between
environmental factors and personal factors (i.e., cognition and emotion). During the COVID-19 pandemic,
the generation of subway passengers’ safety behavioral decisions may be predicted by both environmental
and personal factors; the former may involve crowding inside the subway, and the latter may involve subway
passengers’ risk awareness and safety perception. In the stimulus–response theory of the school of
behaviorism in social psychology, it is asserted that most human behavior results from a connection formed
by certain behavioral responses after the body encounters a particular stimulus (Skinner, 1935). Therefore,
we speculated that the behavioral decision of subway passengers to avoid crowding may be a result of their
reaction to the stimulus of the congested external environment. In the cognitive consistency theory of the
school of cognitivism, it is similarly maintained that when individuals receive new information that
contradicts their beliefs, opinions, or attitudes, they will spontaneously adjust their original views to make
the new information consistent with the old (Milne, 1976). When perceiving congestion, during the
COVID-19 pandemic subway passengers may adjust their behavioral decisions to avoid crowding as much as
possible if they realize that the situation is not conducive to preventing spread of the pandemic. If people
have a high level of crisis awareness and remain vigilant to external risks, they are more likely to perform
risk-averse behavioral responses and protect themselves from threats and harm (W. Huang et al., 2019;
Surry, 1969). This situation may occur in the response of subway passengers to crowding in the context of
the COVID-19 pandemic. If they feel that the crowded subway environment is unsafe, they may make
corresponding decisions to avoid crowds and reduce the potential risk of being infected.

On the basis of the above analysis of related studies and theories, we argued that there may be correlations
among environmental stimuli, and individuals’ awareness, perception, and behavior. Thus, we speculated
that passengers’ perception of external environmental stimuli, as well as their internal personal awareness
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and perception, can be considered when studying the prediction of safety behavioral decisions of subway
passengers. As a common phenomenon in subway transportation, congestion may weaken passengers’
willingness to choose the subway as a travel mode and may motivate passengers to make behavioral
decisions to avoid congestion (Chowdhury & Ceder, 2016). Subway passengers can make corresponding
behavioral decisions to avoid crowding, so we took subway passengers’ crowding perception into
consideration. Crowding perception is defined as the degree of restriction of body movement felt by
passengers during subway rides (Kim et al., 2016). Differing from describing the density of objective and
available space, it is a mental state generated by people based on their external spatial environment, which
is also a subjective experience perception formed by the integration of factors, such as the degree of space
restriction and social interaction (Stokols, 1972). Kim et al. (2016) regarded spatial crowding as the degree
to which being in a crowd restricts individuals’ physical movement, reflecting the individuals’ perceived
density of close crowds. In our research, crowding perception reflects subway passengers’ feelings about the
density of crowds close to them.

According to the cognitivist theory discussed previously, individual awareness and perception could affect
behavioral decisions (Bandura, 1978). Specifically, in a study involving public risks, Vicente et al. (2014)
showed that the public’s risk awareness and perception of security risks would impact on their risk decisions
and behavior. Therefore, we took passengers’ risk awareness and safety perception into consideration. Risk
awareness can be interpreted as an individual’s theoretical analysis of the relevant risk environment,
referring to their judgment of external risks (Pagneux et al., 2011) and threats; it is generated by their own
attitudes, skills, knowledge, and other elements. Safety perception refers to passengers’ sense of certainty
and ability to control the subway environment, reflecting individuals’ sense of external risk (Chowdhury &
Ceder, 2016). Different from risk awareness, which is based on certain theoretical knowledge of risk and the
rational thinking process (Pagneux et al., 2011), safety perception reflects individuals’ direct feeling of the
controllability of the external risk environment, which may be more perceptual than is risk awareness
(Chowdhury & Ceder, 2016). In addition, in our study behavioral decision making refers to the behavioral
choices of subway passengers regarding congestion conditions and, thus, their consideration of whether to
take measures to avoid crowding.

Theoretical Basis and Hypotheses
Crowding Perception Prediction on Behavioral Decision Making

In the context of crises, predicting humans’ behavioral decision making requires considering their
perception of the external environment (Liu et al., 2019). When faced with a crowded external environment,
people who feel restricted in their movement will be motivated to make behavioral decisions to avoid the
crowds. For example, in the context of shopping, people may choose to avoid stores with high crowd
densities or restricted activity spaces, and turn to other stores (Mehta, 2013; Stokols, 1976). In a study on
commuter travel Verhoeff (2014) noted that commuters may choose a longer route to avoid crowding.
Furthermore, in task-based actions rather than recreational actions, perceived crowding may negatively
affect individuals’ emotions, causing them to reject the crowded environment, which drives them to respond
to this perception with their behavioral decisions (Hui & Bateson, 1991). Therefore, we speculated that for
most passengers, taking the subway is a task of commuting to reach a destination, such as the workplace,
rather than a hedonic activity. Thus, the crowded environment of the subway may prompt commuters to
make decisions to avoid crowding. Previous researchers (Hui & Bateson, 1991; Mehta, 2013; Stokols, 1976;
Verhoeff, 2014) have shown that individuals’ decisions to avoid crowding are related to their crowding
perception. Hence, we proposed the following hypothesis:
Hypothesis 1: Subway passengers’ crowding perception will prompt them to make behavioral decisions to
avoid crowding while riding the subway.

3© 2022 Scientific Journal Publishers Limited. All Rights Reserved.



Cao, Song

Risk awareness may affect individuals’ behavioral decisions when faced with risky situations (Stoop, 1997).
When identifying new situations or objects, individuals will form cognitions based on information from
their previous experiences and newly acquired knowledge, which affects their behavioral decision making
(Tversky & Kahneman, 1974). When studying the behavioral decision making of subway passengers in the
context of a public health safety crisis, it is necessary to understand their risk awareness.

According to cognitive map theory, in a specific environment an individual’s cognition of the external
environment comes from the interactions among motivation by environmental factors, personal
experiences, media coverage, scientific reports, and individuals’ cognition of the general properties of the
environment that can be obtained perceptually. That is, under the condition of a specific environmental
perception individuals mobilize their cognition of the environment’s general properties to determine their
action (Tolman, 1948). When subway passengers perceive crowding, they may consciously judge the risk
level of this crowded environment based on their own experience and knowledge and, further, may make
corresponding behavioral decisions driven by this risk awareness. Bargh et al. (1992) suggested that stimuli
from the external environment can inspire individuals’ evaluations of that environment. Therefore, it can be
speculated that in the context of the COVID-19 pandemic, when subway passengers are stimulated by a
crowded environment, they may be driven to judge the risk of such an environment, further leading them to
realize that there are risks of infection in this environment. Cambon de Lavalette et al. (2009) found that
pedestrians’ subjective cognitions under specific situational constraints could affect their behavioral
decision making. When they recognized a behavioral code that needed to be followed, they would make
behavioral decisions that were appropriate for that code. In the context of the COVID-19 pandemic, when
subway passengers are aware of the risks of crowded environments and believe that they should avoid those
environments, they may make various behavioral decisions to do so.

These previous studies have explored how individuals’ behavioral decisions are based on certain
environmental perceptions that are driven by their awareness. Nevertheless, there are few studies in which
this prediction mechanism has been placed in the context of the COVID-19 pandemic to explore the
behavioral decisions of subway passengers based on their crowding perceptions.

We believed that when subway passengers perceived a crowded environment, they might incorporate their
own past experiences and cognition to generate instant judgment of the safety of the travel environment,
which would further prompt them to make behavioral decisions consistent with this cognition. For example,
when passengers feel crowded, this perception of crowding may lead them to be aware of this risky
environment. Driven by this risk awareness, they may make various behavioral decisions related to avoid
both crowding and the risk. Therefore, we proposed the following hypothesis:
Hypothesis 2: Subway passengers’ risk awareness will play a mediating role between their crowding
perception and behavioral decision making.

Mediating Role of Safety Perception

In the context of the COVID-19 pandemic, the public’s perception of social distancing may become more
sensitive, which may predict their behavioral decisions. For example, in a study by D. Wang et al. (2021)
conducted with 593 North American consumers and 591 Australian consumers during the COVID-19
pandemic, the results showed that North American consumers were more sensitive than Australians were to
social distancing in restaurants, so that restaurants with dense crowding may have made them feel unsafe,
thus weakening their intention to eat in very crowded restaurants. Furthermore, Yin et al. (2020) suggested
that under the condition of perceived risk, crowding perception can make a destination less attractive to
tourists. We therefore speculated that in the COVID-19 pandemic, crowding perception could weaken
subway passengers’ safety perception and, in turn, cause them to make behavioral decisions to avoid
crowding.
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making tendencies (Legrain et al., 2015). When subway passengers sense that the crowds
around their bodies are too dense, they may feel unsafe and become alert to the need to take evasive
action to avoid the crowding (Tirachini et al., 2017). Additionally, when passengers perceive the
external environment is crowded, this will not only make them feel unsafe, but also will predict their
behavioral decision making related to avoiding crowds, with their anxiety as an impetus (Márquez et al.,
2019). Moreover, Cox et al.(2006) showed that when railway passengers felt that the travel environment
was too crowded, their safety perception was reduced. This emotional change would make them inclined to
take practical actions to avoid risks. Therefore, we speculated that in the context of the COVID-19 pandemic,
subway passengers would feel less physically safe based on the crowded environment they perceive and,
thus, would make behavioral decisions to avoid crowding. The following hypothesis was formed:
Hypothesis 3: Subway passengers’ safety perception will play a mediating role between their crowding
perception and behavioral decision making.

Chain Mediation Effects Between Crowding Perception and Behavioral Decision Making

In the ABC emotion theory framework Ellis (1991) demonstrated the interrelationship of the activating
event, belief, and behavioral outcome. This theory suggests that the activating event causes individuals to
develop attitudes and emotions about the event, resulting in a belief that predicts the individuals’ behavior.
Therefore, we speculated that in the context of the COVID-19 pandemic, subway passengers’ perception of
crowding as a precipitating event may ultimately predict their behavioral decisions by causing them to form
a perception that the situation is risky, resulting in related emotions.

Individuals’ awareness of risk and safety perception may impact on their behavioral decisions in specific risk
environments. In a study involving air travel security that was based on emotion theory, Morosan (2017)
noted that concerns about privacy breach risks and individual safety perceptions significantly predicted air
travelers’ intention to disclose personal information. Morosan also found that both positive and negative
emotional attitudes to privacy disclosure risk affected their security perception. Therefore, we speculated
that in a crowded environment, subway passengers’ risk awareness in regard to crowding during the
COVID-19 pandemic may affect their safety perception, and further affect their behavioral decisions on
crowding.

Moreover, Shi et al. (2003) demonstrated that during the severe acute respiratory syndrome (SARS)
epidemic period, individuals would have stronger risk awareness after receiving negative information about
SARS, thus affecting their safety perception. This indicates that in the context of a public health security
crisis, individuals’ safety perception may be related to their awareness of external risks.

To sum up, we anticipated that subway passengers would be aware of the risk of this situation under the
impetus of crowding perception, and this kind of risk awareness would further affect their safety perception,
motivating their behavioral decisions. Thus, we proposed the following hypothesis:
Hypothesis 4: Subway passengers’ risk awareness and safety perception will play a chain mediating role
between their crowding perception and behavioral decision making.

We constructed a hypothetical model predicting the effect of subway passengers’ crowding perception on
their behavioral decision making (see Figure 1).
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Figure 1. Theoretical Model

Method
Participants and Procedure

Ethical approval for the study was obtained from the Academic Committee of Shanghai Institute of
Technology. We collected data for the study in an online survey distributed through WJX
(https://www.wjx.cn/). Participants were from Hangzhou and Ningbo, the cities that have subways in
Zhejiang Province, China. The survey was conducted from February 28 to March 15, 2020. At the beginning
of the survey, all participants were informed of the purpose of the research. We also preset a condition:
“Have you ever taken the subway in Hangzhou or Ningbo during the COVID-19 pandemic?” The survey did
not include participants’ personal confidential information (e.g., name, home address, workplace).

After a 16-day distribution cycle, we had received 537 responses, of which 305 were valid (i.e., the
respondents had taken the subway in Hangzhou or Ningbo during the COVID-19 pandemic). Among the
305 valid responses, 146 (47.87%) were from women and 159 (52.13%) were from men. With regard to age, 1
(0.33%) participant was under 18 years old, 70 (22.95%) were aged 18–25 years, 100 (32.79%) were aged
26–30 years, 92 (30.16%) were aged 31–40 years, 29 (9.51%) were aged 41–50 years, 11 (3.61%) were aged
51–60 years, and 2 (0.66%) were aged over 60 years. With regard to educational level, 58 (19.02%)
participants had graduated from high school or had a lower educational qualification, 106 (34.75%) had a
college degree, 117 (38.36%) had a bachelor’s degree, and 24 (7.87%) had a master’s degree or postgraduate
qualification.

Measures

The measurements were adapted from existing scales. All items except demographic variables were rated on
a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). The two authors, who both
have many years of experience studying and using English, were responsible for all translations of the three
measures used in the study that were developed in English, which were a crowding perception scale
developed by Kim et al. (2016), a safety perception scale developed by Sam et al. (2019), and a behavioral
decision-making scale developed by Rice and Winter (2019).

Mousheng Song translated the original items into Chinese, and further revised these according to the
specific research background. Then, after discussion with Yang Cao, these items were further refined to
make them colloquial and easier for the respondents to understand, thus forming the preliminary version of
the Chinese measures. Both authors then proofread all the items to check whether there was any
misunderstanding of the original meaning and unclear expression, and then compiled them into a unified
survey for distribution. Finally, both authors translated the Chinese items back into English.
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Crowding Perception
Combined with a scene of subway passengers taking the subway, we measured subway passengers’ crowding
perception with the following items from Kim et al. (2016): “I felt suffocated in the subway,” “I felt cramped
in the subway,” and “Moving around in the subway was inconvenient.” A higher score indicates a higher
level of crowding perception. Cronbach’s alpha coefficient in this study was .85 and the average variance
extraction (AVE) was .85.

Risk Awareness
We used items from Chen et al. (2017) to measure subway passengers’ risk awareness. For our study, we
revised the original items in the Chinese language to fit the specific research background and research
objects: “During the COVID-19 pandemic, I think there is a risk of public health security when riding on a
crowded subway”; “During the COVID-19 pandemic, I think avoiding congestion can reduce the risk of
public health security”; and “I think the subway has the risk of spreading the pandemic.” A higher score
indicates greater awareness of risk in subway travel. Cronbach’s alpha coefficient in this study was .92, and
the AVE was .79.

Safety Perception
We used items from Sam et al. (2019) to measure subway passengers’ safety perception: “The passenger
capacity of the subway made me feel at ease,” “The antipandemic environment in the subway made me felt
reassured,” “The distance between the others and me in the subway made me feel reassured,” and “I was
reassured by the amount of congestion in my carriage.” Higher scores indicate a stronger sense of safety.
Cronbach’s alpha coefficient in this study was .95 and the AVE was .83.

Behavioral Decision Making
We used items from Rice and Winter (2019) to measure subway passengers’ behavioral decision making
related to avoiding congestion: “I don’t mind taking the crowded subway, that is to say, when I encounter a
crowded subway train, I won’t wait for another”; “When I find that there are too many people in the subway
station, I wouldn’t give up the subway travel mode”; “After experiencing a crowded subway trip, I will still
choose the subway to travel in the future”; and “In the subway station, I won’t choose to avoid the crowded
areas.” Lower scores indicate a greater likelihood of making behavioral decisions to avoid congestion.
Cronbach’s alpha coefficient in this study was .95 and the AVE was .82.

Results
Measurement Model

We performed a confirmatory factor analysis before using structural equation modeling to assess whether
the theoretical model was reasonable. The results show that the model had a good fit to the data, chi
square/degrees of freedom = 2.04, p < .01, normed fit index = .97, goodness-of-fit index = .94, adjusted
goodness-of-fit index = .90, comparative fit index = .99, root mean square error of approximation = .06. All
factor loadings exceeded .70. These results indicate the adequate discriminant and convergent validity of the
model.

Descriptive Statistics and Correlation Analysis

The correlation coefficients between the variables and the results of descriptive statistical analysis are
shown in Table 1. Crowding perception was significantly and positively correlated with safety perception.
Further, crowding perception and risk awareness were significantly and negatively correlated with safety
perception and behavioral decision making, respectively, whereas safety perception was significantly and
positively correlated with behavioral decision making.
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Table 1. Descriptive Statistical Results and Correlations for the Variables

Note. ** p < .01.

Hypothesis Testing

We assessed the mediation effects of the model using PROCESS Model 6 in SPSS 23.0 (Hayes, 2013), with
5,000 bootstrapped resamples and 95% confidence intervals (CIs). We found that the direct effect of crowding
perception → behavioral decision making was not significant, b = −0.06, p = .09, t(305) = 1.73, 95% CI
[−0.01, 0.13], so it did not support our prediction (Hypothesis 1) that subway passengers' crowding
perception would prompt them to make behavioral decisions to avoid crowding while riding the subway.
Table 2 provides the results of the indirect effects analysis. As shown in Table 2, the 95% CI of the indirect
effect of crowding perception → risk awareness→ behavioral decision making relationship did not contain
zero, indicating that the mediating effect was significant, thus supporting our prediction that subway
passengers’ risk awareness would mediate the relationship between crowding perception and behavioral
decision making. Therefore, Hypothesis 2 was supported. The 95% CI of the indirect effect of crowding
perception → safety perception → behavioral decision making did not contain zero, indicating that the
mediating effect was significant, thus supporting the prediction that safety perception would mediate the
relationship between subway passengers’ crowding perception and behavioral decision making. Therefore,
Hypothesis 3 was supported. The 95% CI of the indirect effect of crowding perception→ risk awareness→
safety perception → behavioral decision making did not contain zero, indicating that the mediating effect
was significant, thus supporting the prediction that safety perception and risk awareness would mediate the
relationship between subway passengers’ crowding perception and behavioral decision making. Therefore,
Hypothesis 4 was supported. The 95% CI of the total indirect effect did not contain zero, so the total indirect
effect was verified.

Table 2. Mediating Effects Test

Note. Boot = bootstrapped; CI = confidence interval; LL = lower limit; UL = upper limit.

The results of the mediating effects test suggest that according to their perceived high level of crowding,
subway passengers’ behavioral decisions to avoid congestion can be motivated by stronger risk awareness
and weaker safety perception.
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Discussion
Theoretical Implications

We paid attention to the relationship of subway passengers’ crowding perception, risk awareness, safety
perception, and behavioral decision making in the context of the COVID-19 pandemic. We further explored
the prediction mechanisms for subway passengers’ safety behavioral decision making related to avoiding
crowding and provided empirical evidence for these mechanisms to add to the literature on the prediction
mechanism of subway passengers’ safety behavioral decision making during the COVID-19 pandemic.

Our findings indicate that subway passengers’ crowding perceptions can predict their behavioral decision
making related to avoiding crowding through their risk awareness and safety perception. Differing from the
findings of Mehta (2013), we found that subway passengers’ crowding perception did not directly predict
their behavioral decision making. The mediating role of both risk awareness and safety perception helped
explain the mechanism of crowding perception on passengers’ behavioral decision making, which verifies
the role of these factors in the prediction mechanism of behavioral decision making (Cambon de Lavalette et
al., 2009; Márquez et al., 2019).

Practical Implications

In the context of safety management, managers are eager to know how to persuade the public to make
behavioral decisions conducive to maintaining a safe atmosphere. Recently, researchers have been exploring
which factors affect individuals’ safety behavioral decisions or are the formation mechanisms of individuals’
safety behavioral decisions (Xia et al., 2020; Zhang et al., 2021). However, in the context of the COVID-19
pandemic, methods to prompt subway passengers to make behavioral decisions to avoid crowding, which is
conducive to maintaining public health safety, have received less scholarly attention.

Our findings may provide practical implications for safe transportation in subways during the COVID-19
pandemic and in public policy formulation in response to the public health security crisis. We demonstrated
that subway passengers’ crowding perception can predict their behavioral decision making through the
mediating roles of risk awareness and safety perception. Enhancing passengers’ risk awareness and
vigilance may be achieved by strengthening safety education, which can improve passengers’ safety
knowledge level, correct their attitude and increase their safety awareness and, thus, their vigilance in
regard to keeping themselves safe (Chang & Liao, 2009). To achieve the effect of alleviating subway
crowding and maintaining public health security of the public when they are traveling on the subway,
various forms of publicity, education, and psychological intervention are needed to increase passengers’
vigilance with regard to avoiding crowding, for example, improving the content and forms of publicity on
maintaining social distance in subway stations and trains; using social media and other methods to
reinforce the education of subway passengers to maintain social distances; traveling at nonpeak hours, and
staggering the times for staff of businesses to start and finish work so that not all members are on the
subway at the same time, making it possible for passengers to realize that avoiding crowding is essential for
maintaining their own safety, and prompting them to make active decisions to avoid crowding.

Limitations and Future Research Directions

There are several limitations to our study. First, we did not consider the influence of cultural differences on
the behavioral decision making of subway passengers. Regarding the impact of cultural differences on
antipandemic measures, MacIntyre et al. (2021) found that people from different countries have different
responses to the implementation of antipandemic measures. Therefore, the role of cultural differences could
be considered in future related research. Second, our study had a correlational rather than experimental
design, so causality cannot be inferred. To conduct a comprehensive investigation of the influence
mechanism of subway passengers’ behavior decisions, further experimental studies are needed in the future,
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under highly controlled experimental conditions (e.g., prime one group with perception of crowdedness vs.
another group with perception of empty space, or neutral group). Moreover, our study had a purely cross-
sectional design, so we cannot be confident of the best sequence of the variables measured. Therefore,
researchers could conduct longitudinal studies to provide more conclusive results. It may also be significant
for researchers to conduct multiple cross-sectional studies at different time nodes.
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