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ABSTRACT: Objective: International students frequently face psychological adaptation difficulties while studying
and living abroad. As an effective psychological resource, positive solitude has been identified as a potential factor for
improving psychological well-being, but the underlying mechanism linking the two has not been fully explored. The
current study aims to explore the relationship between positive solitude and psychological adaptation of international
students, with particular emphasis on the intermediary roles of authenticity and loneliness. Methods: A total of
529 international tertiary students (Mage = 23.76, SD = 5.08; 60.68% male) were surveyed using the Positive Solitude
Scale (PSS), Authenticity Scale (AS), 6-item UCLA Loneliness Scale (ULS-6), and Brief Psychological Adaptation
Scale (BPAS). SPSS27.0 was used for descriptive statistical analysis and Pearson correlation analysis. PROCESS
macro (Model 6) was employed to test a serial mediation model, in which authenticity and loneliness function as
intermediary variables between positive solitude and psychological adaptation. Results: The correlation analysis
indicated significant associations among positive solitude, authenticity, loneliness, and psychological adaptation
(r = −0.544~0.511). Positive solitude was directly and positively related to psychological adaptation (β = 0.132, t = 3.609,
p < 0.001) and indirectly related to psychological adaptation through two pathways: a single mediation via authenticity
(indirect effect = 0.089) and a serial mediation through authenticity and loneliness (indirect effect = 0.062). Loneliness
did not serve as a significant mediator (indirect effect = –0.015, 95% CI [–0.049, 0.019]). The total indirect effect was
0.136. Conclusions: Interventions targeting international students’ capacity for experiencing positive solitude and
authenticity can help to reduce loneliness and increase psychological adaptation. The findings derived from this
study are conducive to understanding the relationship between positive solitude and psychological adaptation, as
well as its underlying mechanisms. In addition, the study offers a new perspective for educational management and
psychological counseling services for international students.
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1 Introduction

Globalization has not only facilitated the unprecedented circulation of information and capital, but
has also led to a massive flow of people studying abroad in search of high-quality educational resources.
According to the UNESCO Institute for Statistics, up to 2023, there had been more than seven million
inbound international students [1]. As an important sojourner group, international students experience
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difficulties in the host country, such as language barriers, reduced social support, and culture shock [2–4].
These barriers could lead to psychological distress among international students, affecting their academic
engagement and academic performance in the host country [5]. Hence, the psychological adaptation of
international students has attracted increasing attention from scholars. Psychological adaptation refers
to an individual’s subjective experiences in a new cultural environment, including positive and negative
emotional states [6]. Psychological adaptation demonstrates the process by which individuals consciously
adjust their mental state and behavior in the face of environmental changes to better engage in academic
studies and daily life activities [7].

As an effective psychological resource, positive solitude is conducive to promoting cultural adjustment
and mental health among children and adolescents [8,9]. International students are frequently in a state
of aloneness due to reduced emotional support, sociocultural discomfort, and academic pressure [10,11].
Notably, the motivation for solitude can be self-determined or non-self-determined [12]. Self-determined
solitude is an effective resource that aids international students in reducing negative emotions and improve
adaptation [13]. As a special form of self-determined solitude, positive solitude can foster individuals’
inner strength and hence improve mental health [14,15]. Therefore, improving the positive solitude ability
of international students can help them better adapt to the solitary environment, resulting in greater
psychological adaptation.

Therefore, this study attempts to explore the relationship between positive solitude and psychological
adaptation of international students, and analyze its underlying mechanism.

1.1 Relationship between Positive Solitude and Psychological Adaptation

Positive solitude refers to individuals’ choice to engage in meaningful and enjoyable activities or
experiences at a time or place of their own choosing, without significant interactions with others [16].
Engaging in solitary activities after interpersonal engagements may elicit positive affective responses [17],
aid in self-recovery and emotional regulation, and reduce stress [18]. As expounded in the Self-determination
theory, among the three interior psychological needs that enhance intrinsic motivation and mental
health [19], autonomy is a psychological state of self-management and self-regulation, which can promote
individuals to act according to their personal interests. On the one hand, when individuals choose to be
alone, they are able to detach themselves from external social pressures and have greater autonomy over
personal values and interests [20]. The stronger this intrinsic motivation, the more likely it is for individuals
to meet their psychological needs, therefore leading to a positive impact on mental health [12]. On the
other hand, solitude does not always bring positive mental health; for example, for adolescents with low
sociability, solitude is associated with adverse psychosocial adjustment [21]. Unchosen solitary activities
were connected with the negative momentary feelings, and the engagement of such activities was related
to reduced life meaning and satisfaction [22].

Another psychological need is relatedness, which refers to individuals’ needs to feel connected, get
accepted and to establish meaningful bonds with others [23]. Despite the concern that solitude may seem to
threaten the satisfaction of relatedness, when solitude is chosen out of people’s personal choice and driven
by autonomous motivation, the abundant personal time and space provide psychological rejuvenation
and emotion regulation [24]. Adams et al.’s study showed that relatedness-deficiency in solitude did not
lead to loneliness, but that people who were relatedness-deficient in social interactions felt lonely [25].
Longitudinal research further supports that enhancing intrapersonal emotion regulation skills alleviates
psychological distress [26]. Thus, individuals with strong emotion regulation abilities may possess a greater
capacity to engage with solitude positively despite the loss of relatedness. Additionally, the latest studies
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have shown that social interactions with non-close others exhibited an autonomy-relatedness tradeoff,
while only with romantic partners uniquely fulfilled both autonomy and relatedness needs [27]. Therefore,
feelings of relatedness may play a relatively minor role in shaping international students’ experience and
satisfaction with solitude. Meanwhile, developing the ability to be comfortable in solitude may serve as a
protective factor, helping to maintain a sense of social connectedness even when overall social interactions
decline in number.

According to socioemotional selectivity theory, when facing challenging environments, individuals
might adopt an adaptive mechanism known as “selection” and become more selective in the decision of
social engagements [28]. In this case, being around people is no better than spending restorative and
quality time alone and becoming more autonomous of their own life decisions. Meanwhile, unsatisfactory
interactions with peers might worsen well-being [29]. Similarly, international students may experience
the same dynamic. When faced with the loss of familiar environment and social circles, the international
students might also face a similar choice; thus, relatedness is not necessarily a primary concern for them.
Furthermore, in Confucian culture, relatedness is grounded in reciprocal and morally guided relationships.
Instead of emphasizing individual autonomy, Confucian relatedness centers on fulfilling one’s obligations
within a network of interdependent social roles [30]. In this case, positive solitude will not be taken as
divergence from social bonds, but rather an imperative process for balancing inner peace [31] and thus
better fulfilling social roles subsequently. Prior research also found that solitude did not necessarily lead to
loneliness, as long as it was voluntary and individuals felt a sense of connection with the culture they lived
in [32].

Previous studies have found that the main factors associated with international students’ psychological
adaptation include social factors, academic factors, cultural factors, institutional factors, and individual
factors [33,34]. Individual factors encompass cognitive dimensions (e.g., cross-cultural competence),
motivation to study abroad, personality traits, and non-intellectual factors such as resilience [35]. Among
them, as an important self-regulation ability, positive solitude has a positive correlation with an individual’s
psychological well-being [36]. Although no scholars have directly studied the relationship between positive
solitude and the psychological adaptation of international students, studies on non-international students
provide abundant empirical evidence to reveal the relationship between the two. For instance, Rodriguez
et al. found that if people had a positive attitude toward being alone, they would feel better after being
alone [37]. This implies that international students who experience positive solitude may show a higher
level of psychological adaptation. A longitudinal study by Hu et al. [38] found that adolescents’ preference
for being alone can reduce their depression levels. Additionally, Weinstein et al. [39] studied the impact
of solitude on adult mental health through the day reconstruction method (DRM) and found that alone
time and voluntary choices can work together on mental health. When solitude is a voluntary choice,
its negative impact on mental health is significantly diminished. Soysal et al. [40] found that solitude
preferences contributed to increased life satisfaction. It is, therefore, speculated that positive solitude may
help international students relieve the pressure of cultural adjustment in a pleasant way, improve their
ability to cope with cultural conflicts, promote self-recovery and emotional regulation, and strengthen their
ability to adapt psychologically.

1.2 Intermediary Role of Authenticity

Authenticity refers to the unobstructed control of the individual’s authentic and core self in daily
life; it consists of four aspects: self-awareness, unbiased processing, authentic behavior, and relational
orientation [41]. Self-determination theory posits that the satisfaction of an individual’s basic psychological
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needs, the monitoring of autonomous behavior, the pursuit of goals, and the stimulation of interests can help
individuals build a meaningful and authentic life [23]. When people identify their internal motivations and
make decisions based on these motivations, this may lead to a sense of self-authenticity [42]. The level of
satisfaction of basic psychological needs is the premise and foundation of individual self-improvement [43].
It is thus speculated that when international students independently carry out meaningful solitary activities,
such activities can act as catalysts, which stimulate the satisfaction of individual psychological needs,
thereby enhancing the real experience and stabilizing the understanding of their true selves.

At present, no direct evidence has been found for the relationship between positive solitude and
authenticity; notwithstanding, the relationship between mindfulness, meditation, positive solitude, and
authenticity reveals a link between these variables [44,45]. Bachman et al. [46] found that mindfulness
significantly increased levels of positive solitude. Samangooei et al. [24] also found that mindful behaviors
performed in natural environments are an important part of positive solitude, enhancing an individual’s ability
to think reflectively. At the same time, mindfulness improves individual authenticity, enhances individuals’
immediate, non-judgmental awareness of internal and external stimuli, and enhances self-knowledge [47].
In addition, Smith et al.’s finding suggested that positive solitude was likely to predict individual growth
and psychological abundance, and improve the satisfaction of individual psychological needs [28]. Paterson
et al.’s study revealed that positive solitude freed participants from performative social burdens, fostering
mindfulness and introspection that aligned inward beliefs with outward behaviors, enhancing authenticity
and psychological well-being [48]. The findings of Peng et al. demonstrated that trait mindfulness enhanced
positive affective experiences during solitude, which overlapped with the component of authenticity:
awareness of one’s inner states [49]. In addition, Smith et al.’s study expounded on how autonomous choice of
solitude predicts psychological abundance, and the satisfaction of individual psychological needs [50]. Since
the satisfaction of psychological needs helps individuals discover their true selves, it is thus hypothesized in
this study that positive solitude promotes individuals to carry out meaningful and independent life experiences,
so that real life is more in line with real values and psychological needs.

Evidence from prior studies has shown that authenticity can improve individuals’ mental health [51].
When basic psychological needs are met, individuals are more likely to accept and freely express their inner
states (values, emotions, and desires), cultivate positive emotions, and improve subjective well-being [52].
For example, Kim et al. [53] found that authenticity was significantly positively related to psychological
well-being among sport referees. Individuals with high authenticity exhibited higher self-acceptance and
self-motivation [54]. In addition, Rathi et al. [55] have found that in both individualistic and collectivist
cultures, as individual authenticity increased, their life satisfaction and mental health levels got higher, and
their emotional expression was more diverse. In addition, in the workplace relationships, the authenticity
of subordinates could also promote the satisfaction of psychological needs and improve the degree of
self-realization [56]. Therefore, positive solitude is hypothesized to be directly related to psychological
adaptation or indirectly related to psychological adaptation through the role of authenticity.

1.3 Intermediary Role of Loneliness

While loneliness can take its toll on the life and mental health of different ages and groups, it is
particularly severe among the population of international students [57]. International students not only face
the pressure of cultural integration and academic pressure, but also lack social networks and support systems.
It is therefore difficult for them to establish meaningful interpersonal relationships, in turn leading to higher
levels of loneliness [11]. Loneliness refers to an unpleasant emotional experience caused by the lack of
quantity or quality of interpersonal relationships experienced by individuals in social interactions [58]. The
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impact of solitude on mental health is multifaceted, encompassing both positive and negative effects. On one
hand, routine solitude is often associated with loneliness and passive behavior. Wang et al. demonstrated
that solitary tendencies are more closely associated with early adolescent maladjustment than later in
life [59]. Ooi et al. further revealed that children’s preference for solitary play correlated with antisocial
behavior, indirectly linked to peer exclusion and antisocial conduct [60].

On the other hand, unlike loneliness, solitude shows an inherent desire to be by oneself and thus is
a more positive experience [61]. Adolescents who are comfortable with solitude may demonstrate better
adaptability due to the impact of solitude on personality and identity formation. Larson et al. noted that
solitude served as a crucial strategic retreat for adolescents in social interactions, and the comfort derived
from solitude could reduce depression levels in adults while enhancing life satisfaction [62,63]. Dimitrijević
and Buchholz pointed out that solitude was voluntary, sought after, and often positive, whereas loneliness
was involuntary and aversive [64,65]. Taylor also pointed out that loneliness could be seen as an experience
of “ego-separation”, and people with low levels of self-separation were less likely to feel lonely and even
enjoyed being alone [66]. As explained above, positive solitude is an individual’s autonomous choice,
which can promote individuals to carry out activities that interest them, and improve self-examination
and self-regulation [67]. It can thusly be inferred that individuals with the ability to experience positive
solitude tend to self-regulate and reduce loneliness even when social relationships are not satisfying.

Prior studies have indicated that loneliness can diminish one’s sense of meaning in life and is more likely
to induce psychological distress compared to individuals with harmonious interpersonal relationships [68].
If loneliness persists for a long time, it can adversely affect people’s physical and mental health, such as
anxiety, stress, and depression [69]. For example, a longitudinal study by Romero-Moreno et al. [70] found
that loneliness was an important predictor of depressive symptoms two years later in severe COVID-19
survivors, affecting even more than baseline mood states. Additionally, international students with high
loneliness tend to exhibit lower levels of acculturation and sense of belonging, reduced degrees of well-being,
and less satisfactory academic performance [71].

1.4 Serial Mediation of Authenticity and Loneliness

Currently, there is a paucity of research that reveals the relationship between authenticity and
loneliness [72]. Reich et al. pointed out that authenticity could reduce the psychological stress of individuals
during the cross-cultural transition and alleviate the negative impact of loneliness on depressive symptoms
and anxiety [73]. In addition, the higher the degree of authenticity of the individual, the more open-minded
they were to accept real emotions, and they enjoyed solitude more naturally rather than anxiously seeking
social contact [74]. Conversely, this contradiction in self-perception and motivation is likely to lead to
greater loneliness in individuals when their true thoughts and needs do not align with external societal
expectations [75]. Bryan’s study indicated that individuals with higher authenticity were more likely to
understand and accept what they are currently experiencing when facing difficulties, leading to reduced
emotional stress and physical health issues [74]. For international students, facing the transformation of
social roles, relationships, and identities, they experience huge psychological pressure, and individuals with
a higher level of authenticity may show better psychological adaptation.

1.5 The Current Study

In summary, based on self-determination theory, this study constructs a serial mediation model (see
Fig. 1) to examine the relationship between positive solitude and psychological adaptation of international
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students and its mechanism. This study might foster a better understanding of the function of positive
solitude and provide practical reference for international student administrators.

Hypothesis 1: There is a positive correlation between positive solitude and psychological adaptation of
international students.

Hypothesis 2: Positive solitude is positively associated with international students’ psychological adaptation
through the mediating factor of authenticity.

Hypothesis 3: Loneliness serves as a connecting pathway linking positive solitude and psychological adaptation.

Hypothesis 4: Authenticity and loneliness jointly play intermediary roles between positive solitude and
psychological adaptation.

Figure 1: Theoretical model diagram.

2 Methods

2.1 Study Design and Participants

The present study is a cross-sectional survey conducted in China. Online questionnaires were used
to survey international tertiary students of eight universities. The researchers communicated with the
international education administrative departments and fully explained the research objectives, methods,
and possible positive impacts on schools and students. After obtaining official consent and support, these
departments were entrusted to send invitations containing links to electronic questionnaires directly to the
international student groups through social software, and students voluntarily participated in answering
them. The inclusion criteria of participants were as follows: (1) age greater than or equal to 18 years;
(2) voluntary participation and commitment to answer truthfully; and (3) currently studying in China
as international students. And the following criteria were used to exclude participants: (1) unable to
communicate normally in English; (2) participated in similar surveys within 3 months; and (3) failed to
finish all questions in the survey. Prior to the start of the survey, the online questionnaire shall present a
consent form. Participants were instructed to confirm and read the consent particulars, and then press the
consent box to signify their voluntary engagement. Only upon completion of this step may they proceed to
the next page. This process ensures that academic research adheres to ethical standards and respects the
autonomy of participants.

To determine the required sample size for detecting the indirect effects in our serial mediation model,
we conducted a Monte Carlo power analysis using Monte Carlo Power Analysis for Indirect Effects
tool [76] (https://schoemanna.shinyapps.io/mc_power_med/, accessed on 07 December 2025). We specified

https://schoemanna.shinyapps.io/mc_power_med/
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a two-mediator serial mediation mode and entered the expected standardized path coefficients based on
prior theoretical assumptions and empirical findings. We used 2000 replications and 5000 Monte Carlo
draws per replication. Sample size search was conducted from N = 50 to N = 2000 in increments of 50.
Target power was set at 0.80. The Monte Carlo simulation suggested that a minimum sample size of N = 350
is required to achieve 0.80 power for detecting all three indirect effects.

The actual cumulative number of valid copies of the questionnaire was 529. Among them, 321
were males, accounting for 60.68%; 208 were women, accounting for 39.32%. The sample is strongly
concentrated in Asia (about two-thirds of the total), followed by Africa (around one-quarter). Europe, North
America, Oceania, and South America together make up a small proportion. At the national level, Mongolia
contributes about 12% of the total sample, Pakistan nearly 10%, and Vietnam around 6%. Tanzania accounts
for roughly 4% of the sample, while Russia contributes about 3%. The participants were between the ages of
18~43 years old, with an average age of 23.76 ± 5.08. The largest cluster of the sample was aged between
18–27 (81.3%). This survey, developed in accordance with the principles of the Declaration of Helsinki, was
approved by the Ethics Committee of Jilin International Studies University (Approval No. JY202105005).
Informed consent was obtained from all subjects involved in the study.

2.2 Measurements

2.2.1 Positive Solitude Scale (PSS)

The Positive Solitude Scale [61] was used to assess individuals’ inclination toward solitude. The scale
has been validated to demonstrate great reliability and validity [77]. The scale is a unidimensional structure
with 9 items scored on a Likert 5-point scale (1 = never, 2 = rarely, 3 = sometimes, 4 = often, 5 = always).
Example items include “When I find time for myself, I succeed better at making future plans.” and “I like
carving out time to enjoy being by myself in a pleasant place/environment.” The total score of the scale
is the sum of the scores of all items combined, and a higher score would imply a more positive attitude
towards being alone. In the current study, the scale showed good reliability, with a Cronbach’s α coefficient
of 0.862.

2.2.2 Authenticity Scale (AS)

The Authenticity Scale was used to measure individuals’ level of authenticity. This scale has been
validated in different populations with good reliability and validity [78,79]. The scale encompasses a total
of 12 items, including three dimensions, of which two constructs are reverse scores. Using the Likert-7
scale, respondents were asked to choose from “strongly disagree” to “strongly agree”. Exemplary items
include “I believe that being myself and doing what I want are better than being popular among others”
and “I don’t know my true inner thoughts.” The score of all items included is the total score, and a higher
number would mean a higher level of the individual’s authenticity. In this study, the scale had a Cronbach
α coefficient of 0.802.

2.2.3 Brief Psychological Adaptation Scale (BPAS)

The Brief Psychological Adaptation Scale was used to measure an individual’s mental health in a
cross-cultural environment. The scale is a unidimensional scale with a total of eight items, of which six
items are reverse questions [6]. The scale uses a 7-point Likert format, and respondents were asked to
choose from “never” to “always”. Example items include “Coming to China makes me feel excited” and “I’m
nervous about how to behave in certain situations”. As in the scales above, the final score is the aggregation
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of all relevant items, and a high total score would mean a high level of the individual’s psychological
adaptation. In this study, the scale had a Cronbach α coefficient of 0.821.

2.2.4 6-Item UCLA Loneliness Scale (ULS-6)

The 6-item UCLA Loneliness Scale (ULS-6) [80] was adopted to measure the level of loneliness. The
scale is unidimensional with six items, and one item is a reverse question. The scale is scored on a 4-point
Likert format, and respondents were asked to choose from “never”, “seldom”, “sometimes” and “often”.
One example item is “I often feel a lack of companionship.” A higher total score means a higher degree of
loneliness. In the study, the scale had a Cronbach α coefficient of 0.774.

2.3 Statistical Analysis

In this study, data were analyzed using SPSS 27.0 and PROCESS v4.0 (IBM Corp., Armonk, NY, USA).
Harman’s single-factor test [81] was used to test for common method biases (CMB) among different variables.
First, descriptive statistical analysis methods were used to calculate the frequency and proportion of demographic
features. The correlation between positive solitude, authenticity, loneliness, and psychological adaptation was
calculated by Pearson’s correlation analysis. All data were standardized before performing the mediation
analysis. Second, the serial mediation model was tested using Model 6 of the PROCESS macro. In hypothesis
testing, positive solitude is used as the independent variable, psychological adaptation as the dependent variable,
and authenticity and loneliness as the mediating variables. Based on previous studies, age, gender, length of
residence, Chinese proficiency, and the degree type were chosen as control variables. Among them, gender
(female students as the reference) and degree type (5 dumb variables, doctorate students as the reference group)
were dummy coded. The Bootstrap method was used to repeat the sampling 5000 times to verify whether
each indirect path was significant. If the 95% confidence interval does not contain zero, the mediation path is
considered valid. This study used p < 0.05 as the criterion for a statistically significant difference. The absolute
value of skewness less than 3 and kurtosis less than 10 are the criteria for judging normality [82].

3 Results

3.1 Preliminary Analysis

All variables were subjected to exploratory factor analysis, and unrotated factor analysis results were
examined. The results showed that the maximum variance explained by a single factor was 23.46% (<40%) and
eight factors with eigenvalues greater than 1 were extracted in the unrotated solution, which preliminarily
indicates that the common method bias did not account for the majority of the variance among the variables. In
order to verify whether multicollinearity constitutes a significant problem, the variance expansion coefficient
(VIF) and tolerance values of the study model were tested. Results showed that the VIF value of all variables was
less than 10, and the tolerance value was greater than 0.10 [83], indicating that the multicollinearity problem in
the study was not serious.

3.2 Correlation Analysis

The results of the normality test of the variables in this study showed that the skewness coefficient
(−0.073~0.273) was in the range of −3 to +3, and the kurtosis coefficient (−0.295~−0.611) was in the range of
−10 to +10, indicating that the data met the assumption of normality. The mean and standard deviation of the
sample’s positive solitude, authenticity, loneliness, and psychological adaptation are shown in Table 1. The
results of Pearson correlation analysis (see Table 1) showed that positive solitude was positively correlated with
authenticity and psychological adaptation (r = 0.304–0.354, p < 0.01), and negatively correlated with loneliness
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(r = −0.148, p < 0.01). Loneliness was negatively correlated with authenticity and psychological adaptation
(r = −0.480~−0.544, p < 0.01), and authenticity was positively correlated with psychological adaptation (r = 0.511,
p < 0.01).

Table 1: Correlations among variables (n = 529).

Variables 1 2 3 4 5 6 7 8 9

1. Sex -
2. Age −0.064 -
3. Length of residence −0.064 0.301** -
4. Chinese Proficiency −0.029 0.012 0.220** -
5. Degree type 0.106* 0.628** 0.385** 0.058 -
6. PSS 0.079 0.086* 0.021 0.116** 0.138** -
7. AS −0.003 0.163** 0.098* 0.140** 0.117** 0.354** -
8. ULS-6 −0.062 −0.130** −0.091* −0.143** −0.177** −0.148** −0.480** -
9. BPAS −0.028 0.145** 0.070 0.211** 0.138** 0.304** 0.511** −0.544** -

Note: *p < 0.05, **p < 0.01. PSS, Positive Solitude Scale; AS, Authenticity Scale; ULS-6, 6-item UCLA Loneliness Scale; BPAS, Brief
Psychological Adaptation Scale.

3.3 Testing for the Serial Mediation Model

The results of the serial mediation model analysis (see Fig. 2 and Table 2) showed that the total effect value
of positive solitude on the psychological adaptation of international students was 0.268 when no mediating
variables were added, and the path coefficient was significant (β = 0.268, t = 6.443, p < 0.001). After adding
the mediating variables, it was found that positive solitude had a significant predictive effect on authenticity
(β = 0.340, t = 8.282, p < 0.001) and psychological adaptation (β = 0.132, t = 3.609, p < 0.001), but not on
loneliness (β = 0.039, t = 0.941, p = 0.347). In addition, authenticity had a significantly negative predictive
role on loneliness (β = −0.469, t = −11.322, p < 0.001) and a significant positive correlation with psychological
adaptation (β = 0.263, t = 6.402, p < 0.001). At the same time, loneliness had a significant negative predictive
role on psychological adaptation (β = −0.386, t = −9.900, p < 0.001).

Figure 2: Serial mediation model diagram. ***p < 0.001.
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The significance of the indirect path from positive solitude to psychological adaptation was tested using the
bootstrap method with 5000 resamples. The results showed (See Table 3) that positive solitude was indirectly
associated with psychological adaptation through three pathways, of which the 95% confidence interval of the two
paths did not contain zero, and the 95% confidence interval of one path (positive solitude-loneliness-psychological
adaptation) contains zero. The total effect of positive solitude on psychological adaptation in the international
students was 0.268, and the indirect effect value was 0.132, accounting for 49.25% of the total effect. Since the
introduced control variables could only explain a very small proportion of the dependent variable (DV variance),
the corresponding standardized regression coefficients (β values) were not reported in the study for conciseness.

Table 2: Analysis results of the serial mediation model (n = 529).

Predictors
BPAS AS ULS-6 BPAS

β t β t β t β t

PSS 0.268 6.443*** 0.340 8.282*** 0.039 0.941 0.132 3.609***
AS - - - - −0.469 −11.322*** 0.263 6.402 ***
ULS-6 - - - - - - −0.386 −9.900***
Age 0.020 1.594 0.044 3.566*** −0.002 0.000 −0.038
Sex (female as reference) - - - - - - - -

Male 0.034 0.388 −0.045 −0.520 0.049 0.599 0.073 1.006
Length of Residence −0.019 −0.633 0.023 0.782 0.004 0.139 −0.028 −1.121
Chinese Proficiency 0.124 4.299*** 0.060 2.093* −0.053 −1.969* 0.077 3.21***
Study Type (doctorate as
reference) - - - - - - - -

Exchange Student −0.167 −0.648 0.351 1.381 0.049 0.203 −0.304 −1.427
Preppy Student −0.199 −0.897 0.390 1.781 0.229 1.105 −0.284 −1.542
Undergraduate −0.089 −0.434 0.447 2.202* 0.011 0.059 −0.283 −1.661
Postgraduate −0.15 −0.827 0.167 0.929 0.005 0.032 −0.222 −1.479
Others −0.143 −0.578 0.358 1.465 −0.276 −1.199 −0.409 −1.995*

R2 0.141 0.164 0.257 0.417
F 8.497 10.130 16.252 30.719

Note: *p < 0.05, ***p < 0.001. For the control variables of sex and study type, female and doctorate students are used as reference;
“Others” herein the table refers to students of other study types. Abbreviations: PSS, Positive solitude scale; AS, Authenticity scale;
ULS-6, 6-item UCLA Loneliness scale; BPAS, Brief psychological adaptation scale.

Table 3: Bootstrap results for the mediation analysis (n = 529).

Path Value SE
95% CI

Lower
Limit

Upper
Limit

Total effect 0.268 0.042 0.187 0.350
Direct effect 0.132 0.037 0.060 0.204
Indirect effect 0.136 0.027 0.083 0.189

Positive solitude → Authenticity → Psychological adaptation 0.089 0.018 0.058 0.126
Positive solitude → Loneliness →Psychological adaptation −0.015 0.017 −0.049 0.019
Positive solitude→ Authenticity → Loneliness → Psychological adaptation 0.062 0.012 0.041 0.086

Note: SE, standard error; CI, confidence interval.

4 Discussion

4.1 Major Findings

Previous studies have shown that international students generally face psychological distress when
studying abroad [84,85]. Psychological maladjustment among international students may lead to negative
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consequences such as dropouts, delayed graduation, and difficulties in cultural integration [86,87]. In order
to explore the contributive factors of psychological adaptation of international students, this study conducted
a survey on 529 international students in China, and a serial mediation model was constructed with positive
solitude as the independent variable and authenticity and loneliness as the mediating variables. It was found
that positive solitude was directly positively associated with psychological adaptation (Hypothesis 1) and
indirectly associated with psychological adaptation (Hypothesis 2 and Hypothesis 4) through the mediating
factor of authenticity and the serial mediating factors of authenticity and loneliness. However, positive
solitude did not show significant negative correlation with loneliness (Hypothesis 3). The results obtained
would lead to a better understanding of the factors and internal mechanisms related to the psychological
adaptation of international students.

Additionally, this study revealed the relationship between positive solitude and authenticity. At the
same time, it also further verifies and enriches the self-determination theory and enriches the theoretical
framework of psychological adaptation. Positive solitude can enhance an individual’s understanding and
acceptance of their true self, reduce loneliness, and enhance psychological adaptability. When international
students actively choose and pursue goals that meet their basic psychological needs in a cross-cultural
environment, they are likely to produce more positive psychological adaptation. This finding is consistent
with the core idea of the Self-concordance model (SCM) model [88]. In other words, when an individual’s
goals are consistent with their internal needs system, the perception of the individual’s true self can be
deepened, and ultimately, the level of psychological adaptation can be improved [89]. Meanwhile, this
finding is also in line with Bayram’s finding that strong autonomous belief enhances predictive power for
authenticity [90]. Specifically, the positive solitude behavior is essentially a moderating strategy based on
autonomy. By constructing a focused self-space, individuals can authentically engage in self-activity in
a stress-free environment. This behavior pattern promotes the improvement of self-regulation and the
effective achievement of personal goals.

The study further illustrated the high positive correlation between authenticity and psychological
adaptation. This finding is converges with Puchalska-Wasyl’s finding [91] that highly authentic people
engage more in beneficial identity dialogues, which is positively associated with well-being. Thus, higher
authenticity eliminates the negative effects of maladaptation. In this respect, positive solitude takes on
a similar role as internal reflection are prevalent in solitary activities [92]. Boyraz’s study also revealed
that participants with a tendency to engage in self-reflection reported higher levels of authenticity [93].
That is, higher authenticity can improve people’s psychological well-being in the Eastern culture context,
which echoes with Sutton’s meta research [94] that underscores authenticity’s positive implications for
individual well-being in the Western culture context. Further study is advised to focus on peers’ authenticity
on individuals’ authenticity as recent study of relational dynamics, such as leader-employee authenticity,
reveal that peers’ authenticity may also influence people’s well-being [95].

Furthermore, the hypothesis of the chain moderating effect of authenticity and loneliness is proven.
This finding further enriches our understanding of the positive role of authenticity in relieving loneliness.
This is in accordance with prior studies, though scarce [74,75]. As Xu’s study showed, when taking
loneliness into account, authenticity becomes especially relevant because the experience of “being true
to oneself” is deeply embedded in social contexts. Loneliness is a product of objective isolation and the
restriction of emotional expression can impair psychological adaptation [96]. Similarly, Clements’ study
showed that authenticity functions as both a marker and a mediator of social connectedness [97]. When
individuals openly express their identity, they are more likely to experience meaningful social ties and less
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likely to suffer from loneliness. This study corroborates recent findings that when true internal needs were
enhanced, individuals are better equipped to initiate social interactions, and thus reducing loneliness [98,99].

However, this study found that positive solitude was not significantly negatively related to loneliness
among international students, which means that Hypothesis 3 was not verified. One of the reasons might
be the complex relationship between solitary behavior and loneliness. Previous studies have found that
during solitude, individuals’ high arousal emotional state decreases and loneliness increases [100]. Larson
et al. [62] found that although appropriate solitude can help individual mental health, excessive alone
time in adults and the elderly actually is prone to maladjustment. Similarly, international students tend
to experience more external pressures due to the different cultural environment, such as interpersonal
communication, social environment, and academic burden. Multifaceted stress and unmet social needs may
be part of the reasons why positive solitude behavior does not significantly reduce loneliness.

At the same time, this study did not investigate in depth the motivation of international students to be
alone and the association of solitude motivation with loneliness. If the solitary behavior of international
students is not a voluntary decision, but a choice that must be made due to the objective environment, that
is, non-self-determined motivations for solitude (NSDS), it is highly likely then to yield the opposite result.
Previous studies have also pointed out that NSDS does not significantly improve an individual’s mental
health [80]. Similarly, Yuan et al.’s study also proved that different types of motivation for solitude may
have different effects on people’s well-being [101]. In line with this, White et al. [102] found that although
younger adults tend to experience increased pleasure in social activities as they spend more time alone,
those individuals who actively seek solitude by avoiding perceived stress or unpleasant social situations
do not. Therefore, it is understandable that positive solitude was not significantly negatively related to
loneliness.

Additionally, the unmet physical environmental conditions of positive solitude are likely to be another
cause. Prior studies have found that the experience of the natural environment is also crucial for experiencing
positive solitude. A good connection to nature can enhance the effects of individuals’ alone time on rest,
self-recovery, stress relief, and introspection, making it easier for individuals to switch between solitude
and social interactions, promoting a sense of balance [24]. However, international students may find it
difficult to enjoy the pleasure of being alone in an unfamiliar cultural and natural environment if the
environmental conditions of solitude are not fully met. Nevertheless, both the proposed influences of
NSDS and the physical environment remain speculative. Empirical research is needed to substantiate these
assumptions. Moreover, given the potential role of motivation in the relationship between positive solitude
and psychological adaptation, future studies are advised to include measures of solitude motivation.

4.2 Theoretical Values

At the theoretical level, this study is conducive to better revealing the mechanism of the association
between positive solitude and the psychological adaptation of international students. First, previous studies
have explored the positive and negative effects of solitude, and this study further enriches the understanding
of positive solitude. Specifically, positive solitude reflects individual autonomy and can promote individual
psychological regulation. This can be verified from studies related to adolescent solitude by Hu et al. [38] and
Chen et al.’s studies [9]. In addition, appropriate alone time is positively correlated with quality of life and
promotes reflectivity, consistent with previous research on the meaning of positive solitude [16,39,80]. In
other words, individuals with the ability to actively spend time alone can alleviate the psychological distress
caused by loneliness and exhibit a more positive mindset in special situations (such as COVID-19) [103].
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Second, this study is an important supplement to the research participants of positive solitude. Previous
studies have focused more on the effects of solitude on the psychology and behavior of older adults,
adolescents, adults, or refugees [104,105]. Although previous studies on negative psychological problems,
such as loneliness among international students, have been extensively carried out [10,106], there is still a
gap in the research on the positive solitude experience, especially the correlation between positive solitude
and psychological adaptation. The results of this study can serve as novel theoretical reference and empirical
evidence for the study of positive psychology.

4.3 Practical Values

This study offers valuable practical insight for the prevention and intervention of psychological
adaptation problems in international students, especially for international student management and mental
health researchers. First, prior studies have shown that positive solitude, as an important self-regulation
ability, can be intervened in and changed [46]. To take full advantage of the solitary time, individuals need
to possess specific capabilities, including successful negotiation of early attachment processes, advanced
reasoning skills, and reflective thinking skills [107]. Therefore, university administrators can consider
conducting preliminary research to understand the development of international students’ corresponding
capabilities and then take relevant intervention measures. In addition, when the level of positive solitude
increases, international students can have more free time and the means to engage in behaviors that are
physically and mentally healthy, hence more conducive to their psychological adaptation. By creating
corresponding conditions and environments, the administrators can improve the level of positive solitude
of international students, which in turn could improve the psychological adaptability.

Second, it is recommended to pay attention to the level of authenticity of international students and
take specific measures to help them gain authenticity and thus improve psychological adaptation. For
example, Yan et al. [108] proposed the design of authentic experience recall tasks, guiding participants to
recall specific events where their actions align with their inner desires and experience authenticity. This
method can effectively enhance the authenticity of individuals and increase the sense of meaning in life.
In addition, the life-crafting intervention proposed by Schippers et al. [109] can also help individuals to
discover their true self-worth and meaning. Additionally, through value exploration, intrinsic interest
development, social contribution, coherent self-narratives, and consistent goal pursuit, this model fosters
the alignment of personal values with behavior. Thus, clarity and commitment to self-directed goals can
be enhanced, thereby promoting greater subjective well-being and authenticity. In addition, mindfulness
training and self-compassion writing also contribute to authenticity [47].

Third, given that loneliness can disrupt psychological adaptation, institutions need to pay special
attention to international students with high levels of loneliness. Cross-cultural exchange activities
are encouraged to promote the psychological adaptation level. It is also advisable to consider adopting
“integrated interventions”, “self-help”, and “peer support” methods to alleviate loneliness [110]. Second,
it’s imperative to provide extensive social support. Initiatives and relevant supporting policies can be
made to encourage international students to join hometown associations and student clubs through the
school platform, or participate in online hometown cultural day activities to find cultural identity and
emotional support. In addition, strengthening community cooperation and encouraging international
students to participate in volunteer activities can expand their social circle and reduce loneliness [111].
Positive psychological interventions (e.g., reflection activities, gratitude letters, strengths identification) can
also enhance international students’ well-being [112].



14 Int J Ment Health Promot. 2026;28(3):11

5 Limitations and Future Directions

However, this paper also has the following limitations: First, this study does not adopt a strict random
sampling method, and the insufficient representativeness of the test subjects reduces the generalizability
of the conclusions of this study. Most of the respondents are international students from universities
in Northeastern China, and they may have significant aggregation in some regions. The majority of
international students are from Asian countries, and the number of students from European and American
countries is relatively small. Therefore, in future research, the applicability of the current study to
international students in these regions can be further analyzed. Second, the study did not take into account
the influence of international students’ family background, communication skills, attachment styles, and
other potential factors on their psychological adaptation, as well as the relationship between cultural
adaptation and psychological adaptation. In future studies, the potential role of these factors can be further
examined. Third, given that the study employed a self-report method within a cross-sectional framework,
causal relationships could not be firmly established. While experimental studies, longitudinal studies, or
qualitative approaches would offer more robust evidence regarding the mechanisms connecting positive
solitude, authenticity, loneliness, and psychological adaptation, these methods were beyond the scope of
the current project, given the limited funding and practical constraints. Future research is encouraged to
incorporate these designs to provide more robust evidence for the study.

6 Conclusions

This study found that positive solitude is significantly positively associated with the psychological
adaptation of international students. Authenticity plays a mediating role in the relationship between
positive solitude and psychological adaptation, and authenticity and loneliness play a serial mediating role
in the relationship between positive solitude and psychological adaptation. In the context of the significant
increase in the number of international students worldwide, this study is helpful to better understand
the underlying mechanism of positive solitude on psychological adaptation, improve the psychological
adaptation level of international students, and provide valuable insights for the psychological health
education of international students.
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