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Abstract
Background

Ride-hailing drivers interact repeatedly with passengers, yet passengers may fail to acknowledge them as
social participants. We examined perceived passenger invisibility, defined as drivers' experience of being
insufficiently acknowledged by passengers, and its associations with psychological distress and with
drivers' intended responses to passengers.

Methods

Three studies were conducted with ride-hailing drivers in China. Study 1 was a cross-sectional survey (N =
272) using a three-item measure of perceived passenger invisibility. Study 2 was a cross-sectional survey
(N =338) using an interview-informed measure of perceived passenger invisibility, fundamental
psychological need threat, and psychological distress. Study 3 (N = 328) was a vignette-based study in
which drivers read three scenarios designed to elicit the experience of being disregarded by a passenger
and then rated perceived passenger invisibility, need threat, and their intended responses.

Results

Higher perceived passenger invisibility was associated with greater psychological distress in Study 1 (r =
.46, p <.0017) and Study 2 (r = .48, p <.001). In Study 2, fundamental psychological need threat mediated
this association (indirect effect = .18, Boot SE = .03, 95% CI [.12, .24]), and belonging threat and
meaningful-existence threat were significant mediators, whereas self-esteem and control threat were not.
In Study 3, drivers who perceived greater passenger invisibility reported stronger intentions to confront the
passenger and weaker intentions to endure the situation, and control threat suppressed the association
with confrontation while fully mediating the association with endurance. Perceived passenger invisibility
was not associated with constructive communication.

Conclusions

Among ride-hailing drivers, greater perceived passenger invisibility was associated with greater
psychological distress, and this association was partly explained by threats to fundamental psychological
needs. The same need-threat process was further linked to how drivers intended to respond to
passengers, with control threat shaping confrontation and endurance intentions. Perceived passenger
invisibility therefore appears to be a subtle form of social exclusion that matters both for drivers' mental
health and for the driver—passenger relationship, and longitudinal and experimental research is needed in
the future to establish temporal and causal processes.

Background
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Flexible and platform-mediated employment has become a major part of China's labor market. The latest
number of flexibly employed workers in China is estimated to exceed 200 million [1]. Ride-hailing drivers
are one of the most visible groups within this broad workforce: by 31 October 2024, 7.483 million ride-
hailing driver licenses had been issued nationwide [2]. The scale of the workforce makes drivers'
psychological health an important research concern. Yet ride-hailing work creates a visibility paradox.
Drivers are continuously located, evaluated, and assigned orders by platforms, while working alone with
little contact with supervisors or coworkers. Research with bicycle couriers and platform drivers suggests
that such work arrangements can shape occupational identity, engagement, and psychological well-being
[3, 4]. Online driver communities may partly compensate for occupational separation [5], but passengers
remain the most immediate interpersonal presence in drivers' daily work.

Passengers are the people a driver actually meets during a working day, and the passenger encounter is
therefore where the interpersonal life of the job takes place. How passengers treat drivers may
accordingly carry substantial psychological weight. Previous studies show that difficult driver—passenger
communication has been linked to psychological distress among public-transport drivers [6], and
customer incivility can contribute to burnout and impaired well-being [7]. In addition, algorithmic
management can also frustrate workers' psychological needs and increase occupational stress [8, 9].
These studies suggest that platform workers face significant occupational and interpersonal stressors.
However, previous findings focus primarily on overt or readily identifiable stressors, such as complaints,
aggression, incivility, and algorithmic control. Much less is known about a quieter experience: the driver's
sense of not being acknowledged by the passenger at all. We refer to this experience as perceived
passenger invisibility.

Perceived passenger invisibility

Interpersonal invisibility refers to receiving little cognitive, emotional, or behavioral investment from
another person and consequently feeling that one's presence, perspective, or contribution is not
acknowledged [10, 11]. In ride-hailing work, perceived passenger invisibility may arise when passengers
fail to greet or respond to drivers, ignore their reminders, or behave as though the driver were merely part
of the vehicle or platform. Although no previous study has examined this experience among ride-hailing
drivers directly, evidence from other service occupations is instructive. Research with cleaners shows that
workers may feel invisible when clients do not acknowledge either them or their work, even without an
explicit insult [12]. Essential workers have likewise reported felt invisibility when public recognition
bypasses their occupational group [13].

Notably, perceived passenger invisibility is related to, but distinct from, rejection, ostracism, incivility, and
disrespect. Although social-exclusion research includes being ignored, many experimental paradigms
create a clear episode of intentional exclusion, whereas incivility and disrespect involve an identifiable
norm violation or negative evaluation [14]. Perceived passenger invisibility is often more ambiguous,
because insufficient acknowledgment may occur without explicit rejection, deliberate hostility, or even a
clearly identifiable offender. That ambiguity makes the experience easy for passengers, platforms, and
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researchers to overlook, but it does not make the experience psychologically harmless. Two findings
suggest that being ignored carries a psychological signature of its own. First, being ignored and being
explicitly rejected motivate different responses in the person on the receiving end: those who are ignored
tend to work at re-establishing the connection, whereas those who are openly rejected tend to protect
themselves against further harm [15]. Second, even a minimal sign of acknowledgment from the
excluding party reduces the harm of exclusion, which suggests that it is the absence of acknowledgment
itself, rather than any hostile act, that does the damage [16].

Ride-hailing encounters therefore make perceived passenger invisibility especially plausible and
potentially recurrent. The relationship is brief, asymmetrical, and organized around a transaction.
Passengers may attend to the route, vehicle, or app while failing to acknowledge the driver as another
social participant. A single instance may appear trivial, particularly when hostile intent is absent. Repeated
across many rides, such encounters may communicate that the driver is functionally useful but socially
peripheral. Examining perceived passenger invisibility therefore captures a subtle, low-intent form of
social exclusion that conventional research on overt mistreatment may miss.

Perceived passenger invisibility and psychological distress

Psychological distress refers to nonspecific symptoms such as nervousness, hopelessness, restlessness,
and low mood [17]. Social exclusion is one of its established risk factors. Previous studies show that even
a brief episode of exclusion activates brain regions that also respond to physical pain [14, 18], and
exclusion that persists over time depletes psychological resources and is associated with alienation,
depression, helplessness, and a loss of self-worth [19].

Ride-hailing drivers are plausibly exposed to this risk in a form that is specific to their occupation. They
spend long hours in close contact with a succession of strangers, and they do so without the stable
colleague relationships or organizational support that buffer such encounters in conventional workplaces
[5, 20]. Passenger disregard is therefore not an isolated incident for these drivers but a recurring feature of
the working day, which makes it a plausible risk factor for their mental health.

Hypothesis 1

Perceived passenger invisibility is positively associated with ride-hailing drivers' psychological distress.

Fundamental psychological need threat as a mechanism

Why should a passenger's failure to acknowledge a driver affect that driver's mental health? The temporal
need-threat model proposes that social exclusion threatens four fundamental needs: belonging, self-
esteem, meaningful existence, and control [14]. As a covert form of social exclusion, perceived passenger
invisibility conveys exclusionary meaning without any explicit act of rejection, and it may therefore
threaten the same fundamental needs that overt exclusion threatens. When passengers fail to respond or
acknowledge the driver's presence, drivers may feel excluded from the social exchange (belonging threat)
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and treated as insignificant (meaningful-existence threat). Disrespectful or dismissive responses may
undermine self-esteem, whereas ignored safety or service requests may reduce perceived control.
Consistent with this account, meta-analytic evidence indicates that social exclusion reliably produces both
need threat and negative affect [21, 22].

Self-determination theory extends the argument from the immediate episode to the longer term:
persistent frustration of basic psychological needs is associated with negative affect and with
maladaptive patterns of functioning [23]. Threatened needs are therefore a plausible route from repeated
passenger disregard to the nonspecific symptoms captured by psychological distress.

One caveat concerns how this process has been studied. Most evidence comes from laboratory
paradigms, in which exclusion is acute, brief, and highly arousing [14, 24]. Such paradigms have limited
ecological validity for a covert and chronic form of exclusion that unfolds across hundreds of ordinary
work encounters. We therefore measured the experience as drivers report it in their actual driver—
passenger interactions.

Hypothesis 2

Fundamental psychological need threat mediates the positive association between perceived passenger
invisibility and ride-hailing drivers' psychological distress.

Perceived passenger invisibility and interactional intentions

Psychological distress describes how perceived passenger invisibility registers at the level of the
individual worker's mental health. A second, distinct question concerns the encounter itself, namely how
drivers intend to respond to a passenger who has disregarded them. The two levels are related but not
equivalent. Distress describes what the experience does to the worker, whereas interactional intentions
describe what the worker is inclined to do next. Because those intentions are enacted in the driver—
passenger relationship, they also bear on conflict, safety, and service quality.

No study has yet examined how ride-hailing drivers respond to being disregarded by a passenger, but the
ostracism literature offers a starting point. The temporal need-threat model proposes that, after the
immediate need threat caused by exclusion, people reflect on the event and respond in ways intended to
restore threatened needs [14]. Prior research distinguishes three broad classes of response: attempts to
reconnect with others [25], attempts to reassert the self or regain control, including aggressive or
confrontational responses [26], and withdrawal from further social risk [27]. This tripartite structure
corresponds to the motivational classes described in the multimotive model [28] and to recent
frameworks of ostracism in everyday life [29].

In the ride-hailing context, these three responses (reconnection, self-assertion, and withdrawal) may
appear as constructive communication, confrontation, and endurance. A driver may communicate
constructively to restore a workable social exchange, confront the passenger to defend dignity or control,
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or endure the situation to avoid economic and interpersonal costs. These intentions are not simple
equivalents of prosocial, antisocial, and avoidant behavior, and endurance in particular may reflect
restraint, resignation, or strategic conflict avoidance. The threat-and-defense model further suggests that
the intensity of threat shapes which orientation prevails, such that mild threat tends to elicit approach-
oriented responses, severe threat elicits avoidance, and very severe threat may override normative
constraints on antisocial responding [29, 30]. The present work therefore examined whether perceived
passenger invisibility and need threat were associated with these three interactional intentions.

Hypothesis 3

Perceived passenger invisibility is positively associated with confrontation intentions and negatively
associated with endurance and constructive-communication intentions, and fundamental psychological
need threat mediates these associations.

The present research

Existing research has not systematically examined whether perceived passenger invisibility, a subtle form
of social exclusion that need not involve explicit hostility, is related to ride-hailing drivers' psychological
distress, why such an association may occur, and how invisibility may relate to drivers' subsequent
interactional intentions. To address these questions, we conducted three studies with ride-hailing drivers
in China. Study 1 tested whether perceived passenger invisibility was associated with psychological
distress. Study 2 used an interview-informed measure of perceived passenger invisibility to replicate this
association and to test the mediating effect of fundamental psychological need threat. Study 3 used three
difficult passenger vignettes to examine how perceived passenger invisibility and specific need threats
were associated with drivers' intentions to confront, endure, or communicate constructively with
passengers.

Methods
Overview and study setting

All three studies recruited adults currently working as ride-hailing drivers in China. Participants were
recruited through Credamo (Chinese brand name: Jianshu), an online survey platform widely used for
research in China. Study 1 additionally used offline snowball sampling, and Study 2 additionally used
Yibiaoda, a Chinese online survey platform. Participants were told that the study concerned drivers' work
experiences and gave informed consent before beginning. Each questionnaire ended with a demographic
block, and participants received a small monetary reward on completion (3 Chinese yuan [CNY]). Every
questionnaire contained attention-check items, and cases were excluded when the completion time was
1,000 s or longer or when one or more attention-check items were answered incorrectly. In Studies 2 and
3, responses not completed on a mobile device were also excluded as an additional procedural check
intended to reduce potentially inauthentic responses. Exclusions are reported separately for each study
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below. Studies 1 and 2 were cross-sectional surveys. In Study 3, all participants read the same three
scenarios describing a passenger disregarding a driver. The scenarios were used to elicit the experience
of being ignored by a passenger, and perceived passenger invisibility was then measured rather than
manipulated, so the study is described as a vignette-based study rather than a randomized experiment. All
measures were administered in Chinese. The K10 was administered using a previously published Chinese
version [17, 31]. English translations of the administered measures and vignettes are provided in
Additional file 1.

Study 1
Participants and procedure

A power analysis for multiple linear regression conducted in G*Power 3.1 (a =.05, medium effect size,
95% power) indicated a minimum sample of 89 [32]. Data were collected in April 2024. Questionnaires
were distributed to 334 drivers, of whom 4 were excluded because the completion time was 1,000 s or
longer, and 58 because they answered at least one of the three attention-check items incorrectly, leaving
272 valid cases (81.44%). Participants came from 29 provincial-level regions of China. Most were men (n
=203, 74.6%; women: n = 69, 25.4%), and their mean age was 34.36 years (SD = 8.52). With regard to
education, 9.2% had completed junior secondary school or below, 24.3% senior secondary or vocational
school, 63.2% a college or bachelor's degree, and 3.3% a postgraduate degree. Monthly income was below
CNY 3,000 for 9.6% of drivers, CNY 3,000—-5,000 for 20.6%, CNY 5,000—-8,000 for 41.9%, and above CNY
8,000 for 27.9%. Driving tenure was under six months for 13.6%, six months to two years for 41.2%, two to
five years for 34.6%, and more than five years for 10.7%.

Measures

Perceived passenger invisibility. Perceived passenger invisibility was measured with three items adapted
from Kim et al. [13], whose original items were based on the account of occupational invisibility given by
Rabelo and Mahalingam [12]. A sample item is “Passengers often look right through me, as if | were
invisible”. Responses ranged from 1 (strongly disagree) to 5 (strongly agree), and higher mean scores
indicate greater perceived invisibility (Cronbach's a =.91).

Psychological distress. Psychological distress was measured with the 10-item Kessler Psychological
Distress Scale (K10) [17, 31]. Participants reported how often they had experienced each symptom during
the past 30 days, from 1 (none of the time) to 5 (all of the time). Higher mean scores indicate greater
distress (a=.90).

Statistical analysis

Analyses were conducted in SPSS 27.0 and AMOS 26.0. Common method bias was examined with
Harman's single-factor test, in which all 13 items were constrained to load on a single factorin a
confirmatory factor analysis [33, 34]. The fit of this model was compared with that of the corresponding
two-factor measurement model, in which the invisibility items and the K10 items loaded on separate but

Page 7/21



correlated factors. We then computed descriptive statistics and Pearson correlations. Because gender
and monthly income were associated with the study variables, they were entered as covariates in a
multiple regression predicting psychological distress from perceived passenger invisibility.

Study 2
Participants and procedure

A Monte Carlo power analysis for an indirect effect, based on the Study 1 correlations and conservative
planning values, indicated a minimum of 103 participants for 95% power [35]. Data were collected from
October to November 2024 on two online platforms. On Credamo, 279 drivers responded, of whom 6 were
excluded for answering at least one of the two attention-check items incorrectly, 4 for a completion time
of 1,000 s or longer, and 13 for not completing the questionnaire on a mobile device, leaving 256 valid
cases. A further 122 drivers responded on Yibiaoda, a Chinese online survey platform, which applied the
same screening rules and returned 82 valid cases. Yibiaoda has since ceased operation and retained only
the screened dataset, so the number of cases excluded under each rule cannot be recovered for this
subsample. The two subsamples were combined, giving 338 valid cases out of 401 respondents (84.29%).
Participants came from 28 provincial-level regions of China and had a mean age of 31.68 years (SD =
7.40). Most were men (n =212, 62.7%; women: n = 126, 37.3%). At the time of the survey, 174 drivers
(51.5%) drove full-time and 164 (48.5%) part-time, and 267 (79.0%) drove for the standard express service
and 71 (21.0%) for the premier service. With regard to education, 2.1% had completed junior secondary
school or below, 13.9% senior secondary or vocational school, 78.7% a college or bachelor's degree, and
5.3% a postgraduate degree. Monthly income was below CNY 3,000 for 31.7% of drivers, CNY 3,000-5,000
for 19.2%, CNY 5,000—-8,000 for 29.6%, and above CNY 8,000 for 19.5%. Driving tenure was under six
months for 10.1%, six months to two years for 44.1%, two to five years for 34.9%, and more than five years
for 10.9%. Most drivers worked five to seven days per week (68.3%) and drove for seven hours or more per
day (60.7%).

Measures

Perceived passenger invisibility. A context-specific questionnaire was developed for this study. Seventeen
ride-hailing drivers took part in one-to-one interviews about occasions on which they had felt ignored or
disregarded by passengers and about the attitudes, words, or behaviors involved. Eight recurring
situations were converted into frequency items, and examples include passengers ignoring a safety
reminder, showing indifference, failing to acknowledge help, or behaving as though the driver's requests
and work environment did not matter. ltems were rated from 1 (never) to 5 (always) and averaged (a
=.82).

A principal-components analysis with varimax rotation yielded one component with an eigenvalue greater

than one, accounting for 45.11% of the variance (Kaiser—Meyer—0lkin statistic = .87; Bartlett's x? = 740.91,
p < .001). A one-factor confirmatory model estimated in the same sample showed acceptable fit once the

residuals of the first two items, both of which describe a passenger's general attitude during the ride, were
allowed to covary on the basis of modification indices: x?/df = 3.05, incremental fit index = .95, Tucker—
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Lewis index = .92, comparative fit index = .95, and root mean square error of approximation = .08 [33].
Without this residual covariance the fit was poorer, x?/df = 3.75, comparative fit index = .92, Tucker—Lewis
index = .89, and root mean square error of approximation = .09, and the standardized loadings, composite
reliability, and average variance extracted were essentially unchanged. Standardized loadings ranged from
.55t0 .65 (all p <.001). Composite reliability was .82. The average variance extracted was .37, and
although this value is below the conventional .50 criterion, convergent validity can still be regarded as
acceptable when composite reliability exceeds .60 [36, 37]. Taken together, these results support a
unidimensional structure [38].

Fundamental psychological need threat. Fundamental psychological need threat was assessed with 12
items adapted from Ren et al. [27]. Three items represented each of belonging, self-esteem, meaningful
existence, and control. Items were coded so that higher values indicated greater threat and then averaged
(1 = strongly disagree, 5 = strongly agree; a = .85).

Psychological distress. Psychological distress was measured with the K10 as in Study 1 (a =.89).

Statistical analysis

Common method bias was examined with Harman's single-factor test using exploratory factor analysis
[34]. After descriptive statistics and Pearson correlations, the indirect effect of perceived passenger
invisibility on psychological distress through fundamental psychological need threat was estimated with
PROCESS 4.1 (Model 4) using 5,000 bootstrap samples [39], with gender entered as a covariate because
of its bivariate associations with the study variables. To identify which needs carried the association, the
four need dimensions were entered simultaneously as parallel mediators in a single model.

Study 3

Participants and procedure

A Monte Carlo planning analysis for an indirect effect indicated a minimum of 148 participants for 95%
power under the correlations and conservative values used in Study 2 [35]. Data were collected from
December 2024 to January 2025. Of 407 drivers who responded, 14 were excluded for a completion time
of 1,000 s or longer, 45 for answering at least one of the four attention-check items incorrectly, and 20 for
not completing the questionnaire on a mobile device. Two further cases were excluded because the
participants indicated in the final response-quality check that they had not completed the questionnaire
attentively, leaving 328 valid cases (80.60%). Recruitment drew on the same online platform as Study 2,
and drivers who had taken part in the earlier study were not excluded, so a small degree of participant
overlap between the two studies cannot be ruled out. Participants came from 28 provincial-level regions
of China and had a mean age of 31.68 years (SD =7.77). Most were men (n =211, 64.3%; women: n =117,
35.7%). At the time of the survey, 198 drivers (60.4%) drove full-time and 130 (39.6%) part-time, and 257
(78.4%) drove for the standard express service and 71 (21.6%) for the premier service. With regard to
education, 3.0% had completed junior secondary school or below, 16.2% senior secondary or vocational
school, 75.3% a college or bachelor's degree, and 5.5% a postgraduate degree. Monthly income was below
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CNY 3,000 for 28.4% of drivers, CNY 3,000—-5,000 for 17.7%, CNY 5,000—-8,000 for 31.4%, and above CNY

8,000 for 22.6%. Driving tenure was under six months for 5.8%, six months to two years for 38.4%, two to

five years for 39.9%, and more than five years for 15.9%. Most drivers worked five to seven days per week
(74.1%) and drove for seven hours or more per day (65.9%).

Vignettes and measures

Three vignettes were developed from the three most frequently endorsed items of the Study 2
questionnaire. They described a passenger damaging the in-car environment without meaningful
acknowledgment, a passenger speaking contemptuously about ride-hailing work, and a passenger
ignoring repeated safety reminders. Every participant considered all three scenarios. Because the
participants were themselves ride-hailing drivers, they were asked to place themselves in the position of
the driver described in the scenario. After each vignette, participants completed an attention check and
rated whether the passenger had ignored the driver's feelings (1 = not at all, 7 = strongly).

Need threat. Need threat was assessed after each vignette with four items, one each for belonging, self-
esteem, meaningful existence, and control [27]. Items were rated from 1 (strongly disagree) to 5 (strongly
agree) and coded so that higher values indicated greater threat. Across the three scenarios, the 12
responses yielded a =.83.

Interactional intentions. Following the three-category classification of behavioral responses to ostracism

proposed by Biittner et al. [29], intended responses were measured with one scenario-specific item each

for confrontation, endurance, and constructive communication (1 = strongly disagree, 5 = strongly agree).
The exact materials appear in Additional file 1.

Statistical analysis

Common method bias was examined as in Study 2 [34]. For each participant, ratings were averaged
across the three vignettes to create one person-level score for perceived passenger invisibility, each need-
threat dimension, and each intended response, and the participant, rather than the individual vignette
rating, was the unit of analysis. After Pearson correlations, indirect effects were estimated only for those
need dimensions that correlated with both perceived passenger invisibility and the intended response
concerned, in line with the correlational precondition for mediation analysis [40]. These were belonging
threat and control threat for confrontation, and self-esteem threat and control threat for endurance.
Models were estimated with PROCESS 4.1 (Model 4) and 5,000 bootstrap samples [39]. Covariates were
selected from the observed bivariate associations, namely gender, age, and monthly income for
confrontation, and gender and age for endurance.

Use of generative artificial intelligence

Claude (Anthropic) and Codex (OpenAl) were used to assist with English-language editing and with
formatting the manuscript to the journal's requirements. They were not used to generate the research
design, to collect data, to conduct the reported statistical analyses, to interpret the results, or to write the
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initial manuscript. The authors reviewed and revised all text and take full responsibility for the content of
the manuscript.

Results

Study 1

In Harman's single-factor test, the single-factor model fitted the data poorly, x?/df = 8.67, incremental fit
index = .73, Tucker—Lewis index = .67, comparative fit index = .73, and root mean square error of
approximation = .17, whereas the corresponding two-factor measurement model fitted well, x2/df = 2.05,
incremental fit index = .96, Tucker—Lewis index = .96, comparative fit index = .96, and root mean square
error of approximation = .06, indicating that common method bias was not a serious concern in this
sample [33, 34]. Perceived passenger invisibility was positively correlated with psychological distress, r =
.46, p <.001 (Table 1, Panel A). In the regression model controlling for gender and monthly income,
perceived passenger invisibility remained a significant positive predictor of psychological distress, B = .29,
SE = .04, p < .001. Hypothesis 1 was supported.

Table 1 Descriptive statistics and correlations across the three studies

Panel A. Study 1 (N = 272)

Variable M SD 1 2
1. Perceived passenger invisibility 2.42 1.00 —
2. Psychological distress 1.99 0.67 .46** —

Panel B. Study 2 (N = 338)

Variable M SD 1 2 3
1. Perceived passenger invisibility 2.56 0.71 —

2. Need threat 226 0.62 .39%** —

3. Psychological distress 212 0.66  .48***  62%**  —

Panel C. Study 3 (N = 328)
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Variable M SD 1 2 3 4 5 6 7 8

1. Perceived 594 082 -—

passenger

invisibility

2. Belonging 3.85 092 37%* —

threat

3. Self-esteem 3.47 0.82 19%x*  27%*kx  —

threat

4. Meaningful- 3.61 0.89 .34%x*  Hl*xxx  3JQkkk  —

existence

threat

5. Control 3.78 0.82  19***  23%xx  [BFkk  ZOgEkAx  —

threat

6. 297 0.83 22%x*  13* -.09 .07 -.14* -
Confrontation

7. Endurance 3.27 095 -.15** 02 -.13* -.03 -16** - 44*%%*  —
8. Constructive 416 0.78 .07 -.03 -.12* -.05 -.08 .07 -.06 -—

communication

Note. Correlation coefficients are Pearson's r. Perceived passenger invisibility was rated on a 7-point scale
in Study 3 and on 5-point scales in Studies 1 and 2, and all other focal variables were rated on 5-point
scales. Full matrices including gender, age, and monthly income are in Additional file 1, Tables S1-S3. *p <
.05. **p < .01. ***p < .001.

Study 2

In Harman's single-factor test, six factors had eigenvalues greater than one, and the first factor accounted
for 31.15% of the item variance, which is below the 40% criterion, so common method bias was not a
serious concern [34]. Perceived passenger invisibility was positively correlated with need threat, r = .39, p <
.001, and with psychological distress, r = .48, p < .001. Need threat was also positively correlated with
distress, r = .62, p <.001 (Table 1, Panel B).

In mediation analyses, we found that fundamental psychological need threat mediated the association
between perceived passenger invisibility and psychological distress. The indirect effect was .18 (Boot SE
=.03,95% CI [.12, .24]) and accounted for 40.0% of the total effect (c = .45, 95% CI [.36, .53]), and the
direct effect remained significant, ¢' = .27, 95% CI [.19, .35] (Fig. 1; Additional file 1, Table S4). Hypothesis 2
was supported. In the dimension-specific models, the indirect effects through belonging threat, ab = .09,
95% CI[.02, .17], and meaningful-existence threat, ab = .07, 95% CI [.03, .12], were significant, whereas
those through self-esteem threat, ab = .01, 95% ClI [~ .002, .03], and control threat, ab = .02, 95% CI [- .01,
.04], were not.

Study 3
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In Harman's single-factor test, seven factors had eigenvalues greater than one, and the first factor
accounted for 19.51% of the item variance, so common method bias was not a serious concern [34].

Perceived passenger invisibility was associated with greater confrontation, r = .22, p <.001, and less
endurance, r=-.15, p = .006, whereas its association with constructive communication was not
significant, r = .07, p =.216. Perceived passenger invisibility was positively associated with overall need
threat, r = .37, p < .001, and with each of its dimensions (belonging, r = .37; self-esteem, r =.19; meaningful
existence, r = .34; control, r =.19; all ps < .001), whereas overall need threat was not significantly
associated with confrontation, r = - .004, p = .941, or endurance, r=- .10, p = .083. At the dimension level,
confrontation was positively associated with belonging threat, r = .13, p = .022, and negatively with control
threat, r= - .14, p = .013, and endurance was negatively associated with self-esteem threat,r=-.13,p =
.018, and with control threat, r=-.16, p = .003 (Table 1, Panel C; full matrices in Additional file 1, Table S3).

We then examined whether specific need threats accounted for the associations between perceived
passenger invisibility and the two intentions that were related to it. For confrontation, the indirect effect
through belonging threat was not significant, ab = .02, 95% CI [- .03, .06]. For control threat, the total
effect, ¢ =.20, 95% CI [.09, .31], and the direct effect, ¢' = .23, 95% CI [.12, .34], were both positive and
significant, whereas the indirect effect was negative, ab = - .04, 95% CI [- .07, - .01]. Because the direct
and indirect effects had opposite signs, control threat acted as a suppressor rather than as a mediator in
this association (Jab/c'| = 15.1%). For endurance, the indirect effect through self-esteem threat was not
significant, ab = - .03, 95% CI [- .06, .0002], an interval whose upper limit lies at the boundary of zero, so
this path is better regarded as inconclusive than as a clear null result. Through control threat, the total
effect,c=-.15,95% Cl [- .28, - .02], and the indirect effect, ab = - .03, 95% CI [- .07, - .01], were
significant, whereas the direct effect was not, ¢' = -.12, 95% Cl [- .24, .01], a pattern consistent with full
mediation (Additional file 1, Tables S5-S6 and Fig. S1).

Hypothesis 3

was partially supported. Perceived passenger invisibility was associated with confrontation and
endurance intentions in the predicted directions, but it was unrelated to constructive communication, and
need threat operated only through the control dimension.

Discussion
Principal findings

Across two surveys, ride-hailing drivers who reported greater perceived passenger invisibility also
reported greater psychological distress. Study 2 further showed that this association was partly mediated
by threats to fundamental psychological needs, in particular threats to belonging and meaningful
existence. The vignette study extended the question to the encounter itself, in that drivers who felt more
disregarded were more inclined to confront the passenger and less inclined to endure the situation,
whereas constructive communication was unrelated to perceived invisibility. The convergence across
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three different measures and tasks suggests that sparse social recognition during passenger encounters
is psychologically consequential, although the designs do not establish causality.

A covert form of social exclusion in service encounters

The first contribution concerns the type of social exclusion under the present study. Research on
workplace ostracism has largely examined exclusion inside bureaucratic organizations, where it is
enacted by colleagues or supervisors and presupposes a stable employment relationship and clear
organizational boundaries [41]. In platform work, the interpersonal core of the job is not the coworker
relationship but a sequence of brief, instrumental encounters with customers. A passenger can receive
the requested service while never acknowledging the provider as a participant in the encounter. Perceived
passenger invisibility is therefore not simply poor service etiquette, but also the absence of recognition
within an asymmetrical relationship, which identifies the customer as a source of exclusion in gig work.

This reading is broadly consistent with research on public-transport drivers, in which driver—passenger
communicative stress is a central occupational risk factor for distress [6]. Perceived passenger invisibility
is nonetheless not communicative stress transposed to a new occupational group. Communicative stress
arises from demanding interaction, whereas invisibility arises from its absence, because the passenger is
present but the driver is never addressed. The two also differ in what they place at risk. A difficult
exchange taxes the driver's coping resources, whereas being unacknowledged calls into question whether
the driver counts as a participant in the encounter at all. What the present studies add is therefore that
exclusion can take a covert form, in which no rule is broken and no insult is delivered, and still be
associated with poorer mental health.

Why belonging and meaningful existence

Study 2 points to belonging and meaningful existence as the needs through which perceived passenger
invisibility was linked to distress. This pattern is consistent with the temporal need-threat model [14],
although the cross-sectional data cannot test its temporal sequence. Belonging is a fundamental social
need [42], and ride-hailing drivers have few stable occupational ties, because platforms provide little
organizational support and colleagues are largely absent from the working day. Passenger disregard may
therefore trigger a sense of isolation more readily than it would for workers embedded in a team.
Meaningful existence is equally pertinent. The repetitiveness and low autonomy of platform-assigned
work can lead drivers to question the meaning of what they do, as in the thought that they are only an
order-taking tool, and threatened meaning has been linked to burnout and poorer well-being [43]. A
passenger who responds to the vehicle or the app but not to the driver may communicate precisely that
the person performing the work is interchangeable. By contrast, self-esteem threat and control threat did
not carry the association. The anonymity and brevity of ride-hailing encounters may lower drivers'
sensitivity to any single passenger's evaluation, which would weaken the self-esteem pathway, and drivers
can partly restore control through adaptive strategies such as selectively accepting orders [44]. However,
these interpretations may require longitudinal and within-person tests in future studies.
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Interactional intentions and the role of control threat

Study 3 suggests that perceived passenger invisibility also matters for the encounter itself, and that
confrontation and endurance are not two ends of a single dimension. Confrontation is an active
expression of dissatisfaction, whereas endurance is passive suppression, and a driver may draw on either.
Control threat played a different role in each. It suppressed the association with confrontation, in that
being disregarded raised the impulse to confront, but drivers who felt they had lost control of their working
environment, and who therefore weighed the risk that an argument might cost them a rating or a fare,
were less likely to act on that impulse. It fully accounted for the association with endurance, in that drivers
who felt unable to change the situation also lost the motivational basis for silent endurance. Taken
together, these patterns describe a trade-off between reasserting control and avoiding risk. They also
illustrate why behavioral interpretations should remain tentative, because the indirect effects through
control threat were small and the study did not measure platform ratings, income risk, or perceived
sanctions.

Constructive communication was unrelated to perceived passenger invisibility, although its mean level
was the highest of the three intentions. Two explanations are plausible. First, platforms typically require
standardized courteous service [45, 46], which may compress variance in this intention. In addition, self-
reported prosocial responses are vulnerable to social desirability [47]. The present design cannot
distinguish between these accounts. Future work could test whether platform dependence, passenger
power, and procedural support determine when a driver challenges, tolerates, or constructively addresses
conduct that leaves them feeling unseen.

Applied implications

Because drivers' psychological distress was associated with something as ordinary as whether a
passenger acknowledged them, these findings shift attention from open conflict to the everyday cues that
tell a service worker they have been noticed. Platforms could use brief passenger-facing prompts to set
expectations for acknowledgment of safety reminders, respectful communication, and care for the vehicle
as a workplace. A record of uncivil in-car conduct, together with a clearly bounded driver—passenger
interaction charter, would make the behavioral boundaries of the encounter explicit to both parties. Driver
interfaces could provide clear reporting and appeal routes for repeated disregard or disrespect. These
procedures may matter psychologically because they signal that drivers' accounts are heard, not merely
because they regulate passengers.

Because the association with psychological distress ran partly through belonging and meaningful
existence rather than through the demands of the encounter alone, support should not be framed solely
as training drivers to tolerate difficult passengers. Accessible peer networks, locally moderated driver
groups, stress-management modules delivered through the driver application, and privacy-protected
referral routes for psychological support may reduce isolation and help identify recurring problems that
require platform-level action. Passenger-facing interventions should nevertheless be proportionate.
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Inattention can be unintentional, and conversational norms vary. The present data support clearer
interactional standards and supportive procedures, not punitive scoring based on ambiguous behavior.

Limitations and future research

First, the designs are cross-sectional or vignette-based, and none of them establishes temporal order or
causality. Concurrent measurement can misrepresent longitudinal mediation [48], and in Study 3 every
participant read the same three negative scenarios while perceived invisibility was measured rather than
manipulated. Longitudinal designs are therefore the necessary next step. Diary and experience-sampling
studies that record invisibility close to the encounter would separate within-driver fluctuations from stable
response tendencies [49], and experiments with neutral comparison scenarios, randomized vignette order,
and manipulation checks would allow the causal claims that the present data cannot support.

Second, perceived passenger invisibility was measured in three different ways, and the convergence of the
results across them is a strength of the research. The interview-informed questionnaire developed in
Study 2 also brings the construct closer to drivers' actual working conditions than general felt-invisibility
items do. That instrument nonetheless remains preliminary. Several of its items describe disrespect,
disregard for a request, or damage to the in-car environment, and although such behavior may
communicate invisibility, it is not a pure indicator of it. The average variance extracted was also modest,
and because the exploratory and confirmatory analyses were conducted in the same sample, the latter is
descriptive rather than an independent cross-validation [38]. A properly validated measure of perceived
passenger invisibility for ride-hailing drivers therefore remains to be developed. Such an instrument would
need to separate low acknowledgment from incivility and rule violation, establish discriminant validity, and
be cross-validated in an independent sample.

Third, all focal variables were self-reported, and Harman's test is a limited diagnostic of common method
bias [34]. In Study 3, moreover, each interactional intention was measured with a single item per scenario.
Passenger reports, audio-coded interactions, or privacy-protected platform records, together with multi-
item behavioral measures, would provide complementary evidence.

Conclusions

Ride-hailing drivers perform socially necessary work in close physical proximity to passengers, but
proximity does not guarantee recognition. Across three studies, we found that greater perceived
passenger invisibility was associated with greater psychological distress, and this association was partly
explained by threats to fundamental psychological needs, particularly belonging and meaningful
existence. Perceived passenger invisibility was also associated with drivers' intentions to confront or to
endure in their interactions with passengers, with control threat playing a differentiated role in the two
intentions. Passenger invisibility therefore deserves attention from platforms and from passengers
themselves, because platform work can make a worker operationally visible while leaving the person
socially unseen.
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Figure 1

Indirect effect of passenger invisibility on psychological distress through need threat (Study 2). Values are
unstandardized coefficients. Gender was controlled but is not shown. The indirect effect was estimated
with 5,000 bootstrap samples.
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