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ARTICLE INFO ABSTRACT
Keywords: Prior research has identified trust trait, trust expectation, trust risk and trust behavior as integral
Interpersonal trust components of interpersonal trust. However, there still lack an in-depth exploration of the

Trust structure structural relationships among these integral components—how these integral components

collectively constitute interpersonal trust. The current study innovatively proposed that inter-
personal trust is anchored by individual trust trait, mediated by the dynamic equilibrium between
trust risk and trust expectation, and culminates in trust behavior as the outcome. Interpersonal
trust results from the synergistic interplay of individual and environmental factors. We called
such structural relationships as the pyramid structure model of interpersonal trust, and proved its
rationality by empirical evidence.
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1. Introduction

Interpersonal trust is a complex social-psychological phenomenon with rich connotations, commonly studied across disciplines
such as sociology [1], psychology [2], management [3], economics [4], and other related fields [5]. The sociological perspective
suggests that interpersonal trust is a social relationship extending beyond individual connections, it is rooted in the political, economic,
cultural and other socio-background. Meanwhile, it represents a universal cultural characteristic derived from shared rules and values
[6]. Compared with the sociological perspective, the psychological viewpoint on interpersonal trust is more microscopic. Psychologists
emphasize the essential characteristics of trust such as voluntariness, uncertainty, vulnerability and pro-sociality [7,8], and define
trust as the willingness of an individual to voluntarily offer personal resources to others based on positive expectations of their
reciprocal behavior, thereby putting themselves in a vulnerable position [9-11]. Additionally, economists tend to associate inter-
personal trust with risk, and view it as a decision involving risk [12]. For example, Luhmann believes that interpersonal trust is more
like a gamble or adventure based on the rational calculation [13], whereas Gambetta views trust as a threshold point on the distri-
bution map of expected probability. When the threshold point is reached, individuals make a trust decision, otherwise, they opt for
distrust [14].

Although there are differences in research perspectives among researchers from various disciplines, they still share some common
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understandings of interpersonal trust. Generally, they agree that interpersonal trust is a relatively stable personality trait of the trustor
(trust trait) [15-21], and it is the trustor’s positive expectation for the goodwill of the trustee (trust expectation) [6,15,16,22-26]. In
addition, they also agree that interpersonal trust must be accompanied by uncertain risks (trust risk) [13,14,27,28], and interpersonal
trust is not just an implicit belief but an explicit behavior (trust behavior) [29-31]. We think that it is above common understandings
from different disciplines that reflect the core component of interpersonal trust. For the sake of clarity in writing, these common
understandings were abbreviated as trust trait, trust expectation, trust risk and trust behavior, respectively in this paper.

Although the studies mentioned above have concerned the core components of interpersonal trust, they still lack an in-depth
exploration of the structural relationships among these core components—how these core components collectively constitute inter-
personal trust. The present study aims to address this gap by exploring the relationships among these core components and proposing a
new structural model, referred to as the pyramid structure model of interpersonal trust.

In his theory of psychosocial development, Erikson identified the initial crisis that every individual encounters in infancy as the
conflict between basic trust and basic distrust. Adequate care during this stage allows babies to form a foundational sense of trust in
their environment. Over an extended period of social learning, this fundamental sense of trust becomes internalized, shaping the
individual’s trust expectations and trust behaviors [32]. Giddens’ theory of ontological security states that the interaction between
infants and their mothers plays a crucial role in the acquisition of a sense of ontological security. This sense serves as the foundation for
an individual’s interpersonal trust and lays the groundwork for other prosocial behaviors [33,34]. Furthermore, according to Rotter,
an individual’s life experiences and fundamental view of human nature (trust trait) serve as the foundation for trust expectations. This
underlying framework is a key determinant of why some individuals are inclined to trust others, while others are predisposed to harbor
doubts [15,16]. Building upon the findings of the aforementioned studies, we propose that an individual’s trust trait forms the
foundation for both their trust expectations and trust behaviors (Hypothesis 1).

Interpersonal trust itself is a paradoxical phenomenon encompassing both lofty aspirations, such as seeking profit, and deep fears,
notably avoiding loss [35]. On the one hand, expected benefits (including material benefits and spiritual benefits) serve as the driving
force behind interpersonal trust. Without foreseeable benefits, interpersonal trust becomes like water without a source and woods
without roots. On the other hand, interpersonal trust is inevitably accompanied by risks and uncertainties, without such uncertainties,
an individual’s decision-making in a given situation cannot be labeled as trust [36]. Thus, rational choice theory even directly regards
trust as a risk decision, suggesting that trust behavior hinges on an individual’s expectation and calculation of potential risks and
benefits [12]. These studies have prompted us to recognize that benefits and risks invariably coexist in interpersonal trust. Individuals
are consistently navigating the tension between trust and distrust, requiring them to strike a trade-off between potential risks and
possible benefits. The conflicting nature of benefits and risks in trust decision-making contributes to the intricate nature of trust
behavior. This intricacy is also the reason why trust is often characterized as a “social dilemma” [37] and “trust dilemma” [38]. In light
of this, we propose that interpersonal trust must be accompanied by a trade-off between trust expectation and trust risk
(Hypothesis 2). Trust behavior, consequently, emerges as the outcome of this trade-off, further influenced by an individual’s
trust trait (Hypothesis 3). For ease of understanding, we use Fig. 1 to illustrate above relationships, referring to it as the pyramid
structure model of interpersonal trust. In the following sections, an empirical test will be conducted to validate the rationality of this
model.

2. Materials and methods

To empirically assess the pyramid structure model of interpersonal trust, the current study initially developed a four-dimensional
interpersonal trust structure questionnaire. Subsequently, exploratory factor analysis and confirmatory factor analysis were employed
to evaluate the rationality of questionnaire. Finally, utilizing Mplus software [39], a structural equation model was constructed to
scrutinize the proposed pyramid structure model of interpersonal trust. The research protocol was approved by the Ethics Committee
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Fig. 1. Pyramid structure model of interpersonal trust.
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of Qinghai Normal University (QHNU2022LS-06 and April 7, 2022). Verbal informed consent was obtained from all the participants
prior to the enrollment of this study.

2.1. Exploratory factor analysis and control of common method deviation

After conducting semi-structured interviews and refining the questionnaire items, a 40-item interpersonal trust structure ques-
tionnaire was developed. In the initial exploratory factor analysis, we excluded samples that did not pass the polygraph test and those
with obvious response patterns, resulting in a total of 270 valid samples from college students (females: 134; males: 136; age: 18-24
years old). In the subsequent retest two weeks later, 241 valid samples (females: 113; males: 128; age: 18-24 years old) were matched.
After exploratory factor analysis, 20 items were retained in the interpersonal trust structure questionnaire. The results of the Kaiser-
Meyer-Olkin test (KMO = 0.84) and Bartlett sphericity test (y? = 1746.56***, df = 190, p < 0.001) illustrated the suitability of these
items for factor analysis. It’s worth noting that, to ensure data quality, we first trained the counselors before data collection and then
allocated about 30 min in the activity class for students to answer questionnaires. Additionally, during the measurement process, we
implemented some necessary measures, such as ensuring all survey items in this study were filled in anonymously and balancing the
order of items, to control for possible common method deviation. Statistically, Harman’s single factor test was used to quantitatively
assess common method deviation [40].

2.2. Confirmatory factor analysis

Following the same screening rules as exploratory factor analysis, an additional 380 valid samples (females: 105; males: 275; age:
18-29 years old) were collected for confirmatory factor analysis through the Questionnaire-Star (a professional online platform for
questionnaire survey, examination, evaluation and voting). Specifically, using Mplus software [39], we employed three model esti-
mation methods (ML: maximum likelihood estimation; MLR: robust maximum likelihood estimation; MLM: maximum likelihood
estimation with standard error and mean correction) to conduct confirmatory factor analysis on the four-dimensional structure
questionnaire of interpersonal trust.

2.3. The empirically test to the pyramid structure model of interpersonal trust

AS all concepts of this study were latent variables, and our primary focus on the structural relationships among these variables (as
depicted in Fig. 2), we utilized Mplus software [39] to construct a structural equation model for testing the proposed pyramid structure
model of interpersonal trust. According to Hypothesis 1 (positing that individuals’ trust trait forms the basis for their trust expectation
and trust behavior), we hypothesized the existence of paths from trust trait to both trust expectation and trust behavior (paths 1 and 2
in Fig. 2) in the path map of the pyramid structure model of interpersonal trust. Likewise, following the premise of Hypothesis 2
(suggesting that interpersonal trust must be accompanied by a trade-off between trust expectation and trust risk), we posit the presence
of a bidirectional path (paths 4 and 5 in Fig. 2) between trust expectation and trust risk in the path map of the pyramid structure model
of interpersonal trust. Lastly, adhering to Hypothesis 3 (which suggests that interpersonal trust behavior is the outcome of the trade-off
between trust expectation and trust risk, and is also influenced by trust trait), we assume the existence of paths from trust trait, trust
expectation, and trust risk to trust behavior (paths 2, 6, and 7 in Fig. 2) in the path map of the pyramid structure model of interpersonal
trust.

Trust
expectation

Trust
behavior

Trust trait

Fig. 2. The path map of pyramid structure model.
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3. Results
3.1. Results of common method deviation test

The Harman single-factor test [40] showed that the variance explained by the first common factor was 30 %, indicating that there
was no serious common method deviation in this study.

3.2. Results of exploratory factor analysis

The exploratory factor analysis provided preliminary support for our hypothesis regarding the four-dimensional structure of
interpersonal trust. As depicted in Table 1, the cumulative variance explanation rate for the four dimensions of the interpersonal trust
structure questionnaire reached 55.35 %. Most items demonstrated factor loadings above 0.60, and the correlation between each item
score and its dimensional total scores exceeded 0.70. Furthermore, there was a moderate correlation among the four dimensions.
Independent samples T-tests, grouped by high and low scores of 30 %, revealed significant differences in item scores between the two
groups, indicating a substantial level of discrimination for all items. The reliability test revealed that the internal consistency co-
efficients (Cronbach’s Alpha) for the four dimensions (trust trait, trust risk, trust expectation, and trust behavior) were 0.82, 0.72, 0.81,
and 0.73, respectively. The retest reliability of the four dimensions after two weeks was 0.71, 0.67, 0.72, and 0.68, respectively. In
terms of validity, the correlations between trust trait and the trust dimension of the Big Five Personality Scale [19], trust risk and the
caution scale of Yamagishi [36], trust expectation and the universal trust scale of Yamagishi [36], as well as trust behavior and the trust
behavior scale of Peng Siqing [41], were 0.74, 0.62, 0.89 and 0.75, respectively.

3.3. Results of confirmatory factor analysis

As presented in Table 2, confirmatory factor analysis indicated that the fit indices of all three model estimation methods (ML, MLR
and MLM) reached an acceptable level. Notably, the MLM method yielded the most favorable fit results.

Table 1
Results of exploratory factor analysis.
I S K DD Mean SD L Components
T R E B
TS —0.26 —0.01 9.13%** 4.53 1.37 0.44 0.77 0.09 —0.03 0.01
T2 —0.46 -0.27 4.87 1.50 0.74 0.77 —0.04 —0.05 0.38
T3 —0.44 —0.31 4.59 1.56 0.55 0.72 0.06 —0.05 0.16
T4 —0.33 —0.14 4.60 1.52 0.57 0.69 0.00 0.08 0.29
T1 -0.70 0.24 5.10 1.40 0.60 0.59 -0.11 -0.07 0.26
R2 —0.57 —0.40 5.37 1.48 0.46 —0.08 0.73 0.03 0.26
R3 —0.62 —0.43 5.15 1.64 0.60 —0.05 0.72 0.05 —0.01
R1 —0.44 —0.62 4.76 1.72 0.52 -0.13 0.66 0.06 0.03
R5 -1.39 1.49 6.11 1.27 0.54 —-0.19 0.62 0.04 0.48
R4 -0.17 —0.58 4.24 1.60 0.65 —0.12 0.61 —0.02 —0.40
El —0.47 —0.34 4.99 1.50 0.65 —0.01 0.16 0.79 —0.05
E4 —0.88 0.41 5.70 1.28 0.64 0.12 0.15 0.69 —0.23
E3 —0.23 —0.63 4.59 1.48 0.53 0.12 0.19 0.68 —0.16
E5 —0.58 —0.36 5.50 1.33 0.57 0.14 0.03 0.66 —0.21
E2 —0.62 0.18 5.35 1.33 0.50 0.33 0.01 0.55 —0.49
Bl —0.08 —0.69 3.87 1.58 0.59 0.02 0.09 —0.08 0.76
B2 —0.23 0.15 5.01 1.13 0.56 —0.09 0.04 —0.05 0.74
B4 -0.73 -0.39 2.57 1.58 0.40 —0.16 0.10 0.00 0.71
B5 0.03 -0.71 3.56 1.54 0.54 —0.26 0.00 —-0.07 0.61
B3 —0.45 0.24 4.50 1.23 0.44 -0.11 —0.15 —0.04 0.60
Variance explained rate (%) 24.99 12.35 12.11 5.91
Cumulative variance explained rate (%) 24.99 37.34 49.44 55.35
Internal consistency coefficient (Cronbach’s Alpha) 0.82 0.72 0.81 0.73
Test-retest reliability after two weeks 0.71 0.67 0.72 0.68
Component correlation matrix (upper right triangle) T - —0.09 —0.10 —0.12
Factor correlation coefficient (lower left triangle) R -0.13* - —-0.01 —0.03
E 0.69** —0.01 - —0.11
B 0.12* 0.01 0.0.03 -

Note: I: items; S: skewness; K: kurtosis; DD: distinction degree; L: loadings; T: trust trait; R: trust risk; E: trust expectation; B: trust behavior; SD:
standard deviation; Common factor extraction method: principal components analysis; Rotation method: direct oblimin method (delta = 0); *:
significant at 0.05 level; **: significant at 0.01 level; ***: significant at 0.001 level.
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Table 2

Model fit indices of confirmatory factor analysis.
Method 7 df CFI TLI AIC BIC SRMR RMSEA (95 % CI)
ML 261.35 * 164 0.94 0.93 11585 11799 0.061 0.056 (0.043-0.068)
MLR 243.18 164 0.94 0.93 11585 11799 0.061 0.050 (0.036-0.063)
MLM 231.77 *** 164 0.95 0.94 11585 11799 0.061 0.047 (0.032-0.060)

Note: ML: maximum likelihood estimation; MLR: robust maximum likelihood estimation; MLM: maximum likelihood estimation with standard errors
and mean corrected chi-square test; CFI: comparative fit index; TLI: tucker-lewis index; AIC: alaike information criterion; BIC: bayesian information
criterion; SRMR: standardized root mean square residual; RMSEA: root mean square error of approximation; ***: significant at 0.001 level.

3.4. Results of the test to the pyramid structure model of interpersonal trust

3.4.1. Internal correlation analysis of the four components of interpersonal trust

Results Regarding Hypothesis 1: Correlation analysis revealed a significant correlation between trust expectation and trust trait
(r =0.75, p < 0.001). Similarly, a significant correlation was found between trust behavior and trust trait (r = 0.41, p < 0.001). In
regression analysis, using trust trait as the predictor variable, it was observed that trust trait significantly and positively predicted trust
expectation, f = 0.75, t=29.11, p < 0.001, R? = 0.57. Additionally, the regression analysis for trust behavior as the dependent variable
showed that trust trait significantly and positively predicted trust behavior, # = 0.41, t = 11.43, P < 0.001, R?=0.17.

Results Regarding Hypothesis 2: Correlation analysis indicated a non-significant correlation between trust expectation and trust
risk, r = 0.07, p = 0.098. However, in the structural equation model, where trust expectation, trust risk, and their observed indicators
were simultaneously included, the path coefficient from trust expectation to trust risk was found to be significant, f = 0.24, P < 0.001
(Fig. 3).

Results Regarding Hypothesis 3: Correlation analysis revealed a significant positive correlation between trust behavior and trust
expectation, r = 0.28, p < 0.001, as well as a significant negative correlation between trust behavior and trust risk, r = —0.13, p =
0.001. In regression analysis, with trust behavior as the dependent variable and trust trait, trust expectation, and trust risk as predictive
variables, it was found that trust trait significantly and positively predicted trust behavior, f = 0.43,t=7.99, p < 0.001, while trust risk
significantly and negatively predicted trust behavior, f = —0.12, t = —3.33, p = 0.001. Trust expectation, however, showed no sig-
nificant predictive effect on trust behavior. Collectively, trust trait and trust risk accounted for 18.00 % of the variation in trust
behavior, R = 0.18, F = 48.33, p < 0.001.

3.4.2. Model analysis of the pyramid structure model of interpersonal trust

In this study, we established four competing models to examine the pyramid structure model of interpersonal trust. Model 1 (M1)
encompasses all seven paths depicted in Fig. 2; Model 2 (M2) includes paths 1, 2, and 6 from Fig. 2; Model 3 (M3) involves paths 2, 3,
and 7 from Fig. 2; and Model 4 (M4) integrates paths 1, 2, 3, 6, and 7 from Fig. 2. The structural equation model demonstrated that the
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fit indices for each model reached acceptable levels (refer to Table 3). Notably, the fitting result of Model 1, which incorporates all
seven paths from Fig. 2, was optimal. Consequently, only the path coefficients of Model 1 are presented in Fig. 3. Asillustrated in Fig. 3,
all path coefficients of the measurement model and the majority of path coefficients in the structural model reached statistical sig-
nificance at the 0.001 level.

4. Discussion

Although previous studies have concerned the core components of interpersonal trust, there is a paucity of research examining the
structural relationships among these components. Drawing on Erikson’s psychosocial development theory [32], Giddens’ ontological
security theory [33,34] and other pertinent studies [36], we posit that interpersonal trust is rooted in individual trust trait, influenced
by the interplay between trust risk and trust expectation, and manifested through trust behavior. This dynamic process results from a
combination of individual factors (trust trait) and environmental factors (potential gains and losses). We term these relationships
among the core components of interpersonal trust as the ‘pyramid structure model of interpersonal trust’ and substantiate the ra-
tionality of this model with empirical data.

4.1. Interpersonal trust structure questionnaire

To empirically test the pyramid structure model of interpersonal trust, the current study devised a four-dimensional interpersonal
trust structure questionnaire. Initially, the findings from exploratory factor analysis, reliability testing, and a validity assessment
provided preliminary validation of our hypothesis regarding the four-dimensional structure of interpersonal trust. Subsequently,
confirmatory factor analysis affirmed that all indicators of the four-dimensional interpersonal trust structure questionnaire met the
measurement criteria, establishing its utility as a tool for empirically testing the structural relationships among the core components of
interpersonal trust.

4.2. The pyramid structure model of interpersonal trust

4.2.1. Trust trait is the cornerstone of an individual’s trust expectation and trust behavior

Correlation analysis revealed significant and positive associations between trust expectation, trust behavior, and trust trait. Further
regression analysis demonstrated that trust trait significantly and positively predicted both trust expectation and trust behavior.
Specifically, trust trait accounted for 57 % of the variance in trust expectation and 17 % of the variance in trust behavior. The structural
equation model corroborated these findings, indicating significant path coefficients from trust trait to both trust expectation and trust
behavior. In alignment with Rotter’s perspective, which posits that an individual’s life experience and fundamental view of human
nature (trust trait) serve as the foundation for the emergence of trust expectation, these results highlight trust trait as a pivotal factor
influencing why some individuals tend to trust while others tend to doubt [15,16]. In line with prior research, the present findings
affirm that trust trait serves as a significant predictor of both trust expectation and trust behavior. This lends empirical support to the
perspective that an individual’s trust trait acts as the cornerstone influencing their trust expectation and trust behavior. When
considered in conjunction with Erikson’s psychosocial development theory [32], and Giddens’ ontological security theory [33,34],
these results provide further justification for the placement of trust trait at the foundation of the pyramid structure model of inter-
personal trust.

4.2.2. Interpersonal trust inherently involves a trade-off between trust expectation and trust risk

Correlation analysis indicated that the direct correlation between trust expectation and trust risk was not significant. However,
when both trust expectation and trust risk, along with their observed indicators were simultaneously incorporated into the structural
equation model, path analysis revealed a significant path coefficient from trust expectation to trust risk. As mentioned earlier, latent
variables like trust trait and trust expectation pose challenges for direct measurement and can only be indirectly assessed through
explicit observational indicators. Traditional statistical methods, such as correlation and regression analysis, may not effectively
handle these latent variables. In contrast, structural equation models offer the advantage of addressing both latent variables and their
indicators [42]. The results presented here underscore the efficacy of using a structural equation model in this study, providing

Table 3

Fitting results of pyramid structure model of interpersonal trust.
Model 7 df CFI TLI AIC BIC SRMR RMSEA (95 % CI)
M1 375.69 *** 163 0.95 0.94 41549 41849 0.042 0.045 (0.039-0.051)
M2 384.18 *** 166 0.93 0.91 41551 41838 0.044 0.045 (0.039-0.051)
M3 388.17 *** 166 0.92 0.91 41555 41842 0.045 0.045 (0.040-0.051)
M4 383.32%** 165 0.95 0.94 41553 41844 0.044 0.045 (0.039-0.051)

Note: CFI: comparative fit index; TLI: tucker-lewis index; AIC: alaike information criterion; BIC: bayesian information criterion; SRMR: standardized
root mean square residual; RMSEA: root mean square error of approximation; Models: M1: model 1, incorporating all 7 paths of Fig. 2; M2: model 2,
comprising 3 paths (1, 2, 6) of Fig. 2; M3: model 3, including 3 paths (2, 3, 7) of Fig. 2; M4: model 4, involving 5 paths (1, 2, 3, 6, 7) of Fig. 2. ***:
Significant at 0.001 level; Estimator: = maximum likelihood estimation; Bootstrap = 1000.
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evidence for its utility in verifying the pyramid structure model of interpersonal trust.

Previous studies have characterized trust as a paradoxical phenomenon [35], wherein expected benefits serve as the driving force
behind trust behavior, yet trust is inevitably accompanied by risks and uncertainties [36]. This dichotomy places individuals in a
perpetual state of tension between trust and distrust, necessitating a delicate balance between potential risks and possible benefits. The
results from the current structural equation model align with our daily experiences, where benefits often coexist with risks, and high
returns are typically associated with high risks. Furthermore, these findings offer empirical support for the notion that interpersonal
trust inherently involves a trade-off between trust expectation and trust risk.

4.2.3. Trust behavior results from the combined influence of trust trait, trust expectation, and trust risk

Correlation analysis revealed a significant and positive association between trust behavior and both trust trait and trust expec-
tation, while indicating a significant and negative correlation with trust risk. Regression analysis further demonstrated that trust trait
significantly and positively predicted trust behavior, and trust risk significantly and negatively predicted trust behavior. Specifically,
the combined impact of trust trait and trust risk accounted for 18 % of the variation in trust behavior. The structural equation model,
encompassing all seven paths from Fig. 2, confirmed the significance of the three path coefficients leading from trust trait, trust
expectation, and trust risk to trust behavior. This aligns with findings by Evans et al., who observed that an individual’s trust trait can
predict their trust behavior in the trust game [43]. Coleman et al.’s research highlighted that risk and reciprocity expectation jointly
influence an individual’s trust decision [28]. Consistent with these findings, the current results lend support to our perspective that
trust behavior is a product of the interplay between individual factors, such as personal trust trait, and environmental factors like trust
expectation and trust risk. Furthermore, the regression analysis revealed that when trust trait, trust expectation, and trust risk were
simultaneously included as predictive variables, the predictive effect of trust expectation on trust behavior became nonsignificant.
These findings suggest that, in comparison with trust expectation, the prediction of trust behavior by trust trait is more stable. It implies
that trust behavior is predominantly determined by internal or individual factors rather than external or environmental factors. This
finding aligns, to some extent, with the moral norm theory of trust, asserting that trust is a form of behavior driven by internalized
moral norms [44,45].

5. Conclusions

Building on previous studies, the present research introduces an innovative structural model—the Pyramid Structure Model of
Interpersonal Trust—and substantiates its validity through empirical evidence. This model posits that interpersonal trust centers
around individual trust trait as its foundation, with the dynamic equilibrium between trust risk and trust expectation acting as in-
termediaries, ultimately resulting in trust behavior. It represents the collaborative influence of individual and environmental factors.
The Pyramid Structure Model of Interpersonal Trust, proposed in this study, serves as a valuable extension and complement to existing
trust theories. It aids in deepening our understanding of the nuanced facets of interpersonal trust.

6. Limitations and future directions

Acknowledging its core aspect as vulnerability to others’ actions, researchers in the field of economics often utilize economic
exchange games, such as the trust game, to evaluate trust behavior. In this study, aiming to facilitate data collection, a paper version of
the trust game task (see Supplementary Material) was employed to measure trust behavior. While this approach partially addresses
limitations linked to questionnaire data resembling cheap talk in proposing trust behavior, it is essential to acknowledge a certain
degree of difference from the real trust game. Subsequent studies may consider incorporating a binary trust game in real scenarios to
alleviate these limitations. Additionally, it’s important to note that this study was conducted within the context of Chinese culture, and
further research is needed to verify the universality of this structural model in other cultural backgrounds.
Ethics statement

The research protocol was approved by the Ethics Committee of Qinghai Normal University (QHNU2022LS-06 and April 7, 2022).
Informed consent statement

Verbal informed consent was obtained from all the participants prior to the enrollment of this study.
Data availability statement

The data that support the findings of this study are available from the corresponding author upon reasonable request.
CRediT authorship contribution statement

Chao Fu: Writing — review & editing. Shuai Yang: Validation, Software. Mengying Zhai: Writing — original draft. Tingjun Yong:

Writing — original draft. Chun Zheng: Visualization. Xueqin Ma: Validation. Guangyan Hou: Writing — original draft, Conceptual-
ization. Ping Su: Writing — review & editing.



C. Fuetal Heliyon 10 (2024) 30071

Declaration of competing interest

The authors declare the following financial interests/personal relationships which may be considered as potential competing in-
terests:Fu Chao reports article publishing charges was provided by National Natural Science Foundation of China. If there are other
authors, they declare that they have no known competing financial interests or personal relationships that could have appeared to
influence the work reported in this paper.

Acknowledgement

This work was supported by the National Natural Science Foundation of China (32260203), the Young and Middle-aged Research
Foundation of Qinghai Normal University (2022QSK019) and the Innovation Team Building Project of Qinghai Normal University
(21001040203).

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.org/10.1016/j.heliyon.2024.e30071.

References

[1] A. Cohn, et al., Civic honesty around the globe, Science 365 (6448) (2019) 70-73.
[2] Q. Yang, et al., Unraveling controversies over civic honesty measurement: an extended field replication in China, Proc. Natl. Acad. Sci. USA 120 (29) (2023)
€2213824120.
[3] Y. Wang, et al., Hierarchical neural prediction of interpersonal trust, Neurosci. Bull. 37 (4) (2021) 511-522.
[4] Z. Yang, Z. Xin, Income inequality and interpersonal trust in China, Asian J. Soc. Psychol. 23 (3) (2020) 253-263.
[5] C. Wang, et al., Physical pain increases interpersonal trust in females, Eur. J. Pain 22 (1) (2018) 150-160.
[6] F. Fukuyama, Trust: the Social Virtues and the Creation of Prosperity, vol. 99, New York: Free press, New York, 1995.
[7] Y. Wang, et al., Effortless retaliation: the neural dynamics of interpersonal intentions in the Chicken Game using brain-computer interface, Soc. Cognit. Affect
Neurosci. 16 (11) (2021) 1138-1149.
[8] W. Wang, et al., Neuro-Behavioral dynamic prediction of interpersonal cooperation and aggression, Neurosci. Bull. 38 (3) (2022) 275-289.
[9] C. Fu, et al., Trust game database: behavioral and EEG data from two trust games, Front. Psychol. 10 (2656) (2019) 2656.
[10] C. Fu, et al., Brain dynamics of decision-making in the generalized trust game: evidence from ERPs and EEG time-frequency analysis, Acta Psychol. Sin. 50 (3)
(2018) 317-326.
[11] Y. Wang, et al., Narcissistic personality modulates outcome evaluation in the trust game, Acta Psychol. Sin. 49 (8) (2017).
[12] R.S. Burt, M. Knez, Kinds of third-party effects on trust, Ration. Soc. 7 (3) (1995) 255-292.
[13] N. Luhmann, Trust and power, Stud. Sov. Thought 23 (3) (1982) 266-270.
[14] D. Gambetta, Can we trust trust, in: Trust: Making and Breaking Cooperative Relations, Oxford University Press, UK, 2000, pp. 213-237.
[15] J.B. Rotter, A new scale for the measurement of interpersonal trust, J. Pers. 35 (4) (1967) 651-665.
[16] J.B. Rotter, Generalized expectancies for interpersonal trust, Am. Psychol. 26 (5) (1971) 443-452.
[17] D. Cesarini, et al., Heritability of cooperative behavior in the trust game, Proc. Natl. Acad. Sci. USA 105 (10) (2008) 3721-3726.
[18] P. Sturgis, et al., A genetic basis for social trust? Polit. Behav. 32 (2) (2010) 205-230.
[19] P. Costa, R.R. Mccrae, The NEO Personality Inventory Manual, Psychological Assessment Resources, Odessa: FL, 1985.
[20] P.T. Costa, R.R. Mccrae, Neo PI-R professional manual. Odessa: FL, Psychological Assessment Resources, 1992.
[21] P.T. Costa, R.R. Mccrae, Revised NEO Personality Inventory (NEO PI-R) and NEO Five-Factor Inventory (NEO-FFI), Springer, New York, 1992. Odessa: FL:
Psychological Assessment Resources.
[22] S.L. Robinson, Trust and breach of the psychological contract, Adm. Sci. Q. 41 (4) (1996) 574-599.
[23] R.C. Mayer, J.H. Davis, F.D. Schoorman, An integrative model of organizational trust, Acad. Manag. Rev. 20 (3) (1995) 709-734.
[24] D. Mechanic, B. Barber, The logic and limits of trust, Contemp. Sociol. 25 (1996) 455.
[25] Y. Zheng, The Theory of Trust, ZhognXin Press, Beijing, 2015.
[26] Y. Zheng, Trust and social order, Academics (4) (2001) 30-40.
[27] O. Williamson, The economic institutions of capitalism: firms, markets. Relational Contracting, The Free Press, New York, 1985.
[28] J.S. Coleman, Foundations of Social Theory, Harvard university press, London, 1994.
[29] L.T. Hosmer, Trust: the connecting link between organizational theory and philosophical Ethics, Acad. Manag. Rev. 20 (2) (1995) 379-403.
[30] X. Ni, Definition of trust, Theory Monthly (4) (2005) 89-91.
[31] J. Zhang, M.H. Bond, Target-based interpersonal trust: cross-cultural comparison and its cognitive model, Acta Psychol. Sin. 25 (2) (1993) 54-62.
[32] E.H. Erikson, Identity and the Life Cycle: A Reissue, W. W. Norton & Company, New York, 1979.
[33] A. Giddens, The Consequences of Modernity, UKPolity Press, Cambridge, 2013.
[34] A. Giddens, Modernity and Self-Identity: Self and Society in the Late Modern Age, Stanford university press, Stanford, 1991.
[35] J.A. Simpson, Psychological foundations of trust, Curr. Dir. Psychol. Sci. 16 (5) (2007) 264-268.
[36] T. Yamagishi, M. Yamagishi, Trust and commitment in the United States and Japan, Motiv. Emot. 18 (2) (1994) 129-166.
[37]1 P. Wang, C. Li, The effects of sanction and social value orientation on trust and cooperation in public goods dilemmas, Acta Psychol. Sin. 43 (1) (2012) 52-64.
[38] B. Rothstein, Social Traps and the Problem of Trust, Cambridge University Press, Cambridge, 2005.
[39] W. Mengcheng, Latent Variable Modeling Using Mplus, first ed., Chongqing University Press, Chongging, 2014.
[40] Z. Hao, L. Long, Statistical remedies for common method biases, Adv. Psychol. Sci. (2004).
[41] P. Siqing, To people and to things: the degree of relationship differentiation and event differentiation in interpersonal communication, in: The 4th Chinese
Psychological and Behavioral Science and Technology Symposium, 1997.
[42] P.M. Bentler, D.G. Bonett, Significance tests and goodness of fit in the analysis of covariance structures, Psychol. Bull. 88 (3) (1980) 588-606.
[43] A.M. Evans, W. Revelle, Survey and behavioral measurements of interpersonal trust, J. Res. Pers. 42 (6) (2008) 1585-1593.
[44] D. Dunning, et al., Trust at zero acquaintance: more a matter of respect than expectation of reward, J. Pers. Soc. Psychol. 107 (1) (2014) 122-141.
[45] D. Dunning, D. Fetchenhauer, T.M. Schldsser, Trust as a social and emotional act: noneconomic considerations in trust behavior, J. Econ. Psychol. 33 (3) (2012)
686-694.


https://doi.org/10.1016/j.heliyon.2024.e30071
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref1
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref2
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref2
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref3
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref4
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref5
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref6
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref7
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref7
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref8
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref9
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref10
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref10
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref11
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref12
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref13
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref14
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref15
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref16
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref17
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref18
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref19
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref20
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref21
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref21
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref22
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref23
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref24
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref25
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref26
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref27
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref28
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref29
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref30
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref31
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref32
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref33
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref34
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref35
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref36
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref37
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref38
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref39
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref40
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref41
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref41
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref42
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref43
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref44
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref45
http://refhub.elsevier.com/S2405-8440(24)06102-4/sref45

	The component and structure of interpersonal trust
	1 Introduction
	2 Materials and methods
	2.1 Exploratory factor analysis and control of common method deviation
	2.2 Confirmatory factor analysis
	2.3 The empirically test to the pyramid structure model of interpersonal trust

	3 Results
	3.1 Results of common method deviation test
	3.2 Results of exploratory factor analysis
	3.3 Results of confirmatory factor analysis
	3.4 Results of the test to the pyramid structure model of interpersonal trust
	3.4.1 Internal correlation analysis of the four components of interpersonal trust
	3.4.2 Model analysis of the pyramid structure model of interpersonal trust


	4 Discussion
	4.1 Interpersonal trust structure questionnaire
	4.2 The pyramid structure model of interpersonal trust
	4.2.1 Trust trait is the cornerstone of an individual’s trust expectation and trust behavior
	4.2.2 Interpersonal trust inherently involves a trade-off between trust expectation and trust risk
	4.2.3 Trust behavior results from the combined influence of trust trait, trust expectation, and trust risk


	5 Conclusions
	6 Limitations and future directions
	Ethics statement
	Informed consent statement
	Data availability statement
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgement
	Appendix A Supplementary data
	References


