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Purpose: Although the link between psychological flexibility and healthy functioning has been widely analyzed, the employed 
measurements often lacked accuracy. The current study introduced a person-centered approach that identified subgroups of college 
students across the dimensions of the Personalized Psychological Flexibility Index (PPFI) and explored how these subgroups relate to 
a risk factor (perceived stress) and mental health outcomes (depression, anxiety, negative affect, and positive affect) in the context of 
COVID-19.
Methods: A sample of 659 participants (Mage = 19. 99, SD = 1.27; 57.97% females) completed the questionnaires online. Latent 
profile analysis (LPA) was employed to determine the optimal number of subgroups or profiles. Then, multinomial logistic regression 
and analyses of variance were used to identify variables associated with profile membership.
Results: LPA identified three distinct profiles (active strategy, inconsistent strategy, and passive strategy). Furthermore, multinomial 
logistic regressions indicated that students with high perceived stress were more likely to be in the passive strategy group than the 
active strategy group (β = −0.104, OR = 0.901, p < 0.001) and the inconsistent strategy group (β = −0.087, OR = 0.917, p < 0.001). 
Additionally, analyses of variance revealed that the three profiles differed in depression (η2 = 0.062, p < 0.001), anxiety (η2 = 0.059, 
p < 0.001), negative affect (η2 = 0.047, p < 0.001), and positive affect (η2 = 0.048, p < 0.001).
Conclusion: The current study employed LPA based on the PPFI to identify and confirm three profiles of psychological flexibility. 
We found that perceived stress and mental health outcomes were associated with these three profiles. This study offers a new 
perspective on understanding psychological flexibility through a person-centered approach. Furthermore, interventions aimed at 
reducing college students’ perceived stress during the COVID-19 crisis are critical for preventing the deterioration of psychological 
flexibility.
Keywords: SARS-CoV-2, Personalized Psychological Flexibility Index, stress, mental well-being, latent profile analysis

Introduction
The current outbreak of COVID-19, a novel coronavirus, has rapidly spread throughout the world. International concerns 
about health issues have arisen as a result of the ongoing coronavirus, which has posed serious threats to psychological 
health worldwide.1–4 Because of their almost ubiquitous transition to restricted social interactions and online study, 
college students have been overwhelmingly impacted by the current COVID-19 health crisis.5 Coping with these life 
transitions is often stressful and can exert a pronounced negative impact on students’ well-being.6 Thus, behaving in 
alignment with values may be more difficult and more likely to be psychologically inflexible. Psychological flexibility is 
described as “the pursuit of valued goals despite the presence of distress”.7 In the Acceptance and Commitment Therapy 
(ACT) model of behavior change, one of the primary therapy goals is to increase psychological flexibility.8 Numerous 
studies have shown that psychological flexibility is considered to be a key ingredient to psychological health and daily 
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well-being.7 Nevertheless, a lack of psychological flexibility contributes to a variety of negative psychological issues, 
including anxiety, depression, emotional distress, interpersonal distress, and other issues.8–13

Based on the ACT model, researchers have developed various scales to assess psychological flexibility. There is no 
doubt that these commonly used measurements have important values and have contributed to our understanding of 
psychological flexibility, yet there are significant flaws and criticisms. In a nutshell, an increasing amount of empirical 
evidence has indicated that the measurement of psychological flexibility has primarily relied on scales with low construct 
validity and imprecise borders with negative emotionality and distress instead of psychological flexibility.14–19 For these 
reasons, Kashdan et al16 designed the Personalized Psychological Flexibility Index (PPFI), a new self-report scale to 
more accurately assess psychological flexibility. According to a scoping review, the PPFI is the superior measure that has 
made an effort to address the criticisms of psychological flexibility measures mentioned above.20

To date, the majority of psychological flexibility research has focused on how it affects people’s lives at the variable 
or group level, investigating the impacts of particular variables across all study participants. Compared with that, person- 
centered approaches like latent profile analyses (LPA) can help with the identification of distinct categories or subgroups 
of people based on personal response patterns on a variety of factors.21 Specifically, LPA divides respondents into 
heterogeneous groups, calculates all potential responses that could belong to a particular group, fits models using 
a variety of model fit metrics, identifies the number of profiles depending on those metrics, and explores intricate 
correlations between variables.22,23 To our knowledge, there are no articles have been published that thoroughly examine 
latent profiles across the PPFI dimensions. Although two studies have conducted person-centered approaches based on 
the ACT model’s core constructs,24,25 it’s crucial to emphasize that measurement attempts of psychological flexibility in 
these two studies lacked accuracy and have received aforementioned criticism.20 To verify the psychological flexibility 
subgroup patterns, more person-centered studies utilizing measures (such as the PPFI) that accurately capture the 
construct of psychological flexibility and possess strong psychometric properties are required. Accordingly, in the 
present study, we used the PPFI to assess psychological flexibility and employed LPA to explore subgroup patterns of 
psychological flexibility.

Some previous studies have demonstrated the links between psychological flexibility and the theory’s risk and 
outcome variables respectively. In terms of risk factors, prior studies have revealed that psychological flexibility in the 
ACT model is primarily reflected in cognitive fusion and experiential avoidance.14,19,26,27 Therefore, lower levels of 
cognitive fusion and experiential avoidance correspond to higher levels of psychological flexibility, and vice versa. 
According to certain studies, perceived stress is significantly related to cognitive fusion and experiential avoidance.28,29 

Besides, some studies have discovered that work stress is negatively correlated with psychological flexibility.30 In terms 
of the outcome variables, the effects of low psychological flexibility on psychopathology and overall psychological ill- 
health have been widely explored.31–33 According to these findings, it is reasonable to hypothesize that psychological 
flexibility profiles based on the PPFI correlate with perceived stress and mental health outcomes during the COVID-19 
crisis.

The main objective of the present study was to examine the psychological flexibility construct assessed by the PPFI 
from a person-centered approach. Additionally, utilizing the groups that were discovered in the LPA, the likelihood of 
profile membership according to the risk factor and mental health outcomes of psychological flexibility were compared. 
The current study represents an important addition to the literature by employing a superior measure of psychological 
flexibility that addressed the criticisms regarding its measurement and employing the person-centered approach to 
investigate the latent profiles of psychological flexibility as well as its relationships with antecedent and outcome 
variables. This could help us comprehend the literature on psychological flexibility and benefit organizations to formulate 
effective public health interventions for COVID-19.

Methods
Participants and Procedure
This cross-sectional survey was conducted in Eastern China during COVID-19 (August 2021). In this study, we collected 
primary data on the Survey Star (an online survey platform) by disseminating questionnaires to potential participants 
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through the QQ or WeChat groups (online social media platforms). Data were collected from participants who met the 
following criteria: (a) college students, (b) using social media, and (c) volunteering to take part in the research. A total of 
718 college students were recruited for this study. 59 individuals were removed from the initial group for failing quality 
check items or failing attention check items. The effective response rate was 91.78%. Among the remaining 659 
participants (Mage = 19. 99, SD = 1.27; 277 males and 382 females), 171 (25.94%) were freshmen, 204 (30.95%) 
were sophomores, 125 (18.96%) were juniors, 159 (24.12%) were seniors. As regards sample size calculation for LPA, 
there is no concrete guideline. Based on a general rule of thumb from the Pennsylvania State University Methodology 
Center, the sample should have a minimum of 300 participants.34 Therefore, the sample size of 659 participants in this 
study was reasonable. The study complied with the Declaration of Helsinki and was approved by the Research Ethics 
Committee of the first author’s university. All participants provided online informed consent. Figure 1 illustrates the 
study process in a sequence flowchart.

Measures
Perceived Stress Scale
The Chinese version35 of the Perceived Stress Scale36 with Mapi Research Trust permission was employed to evaluate 
the level of perceived stress over the past month. There are 10 items (eg, “In the last month, how often have you found 
that you could not cope with all the things that you had to do?”). Each item is evaluated on a 5-point Likert scale (0 = 
none, 4 = most of the time). The scale’s Cronbach’s α in this research was 0.80.

Personalized Psychological Flexibility Index
It is a 15-item scale used to evaluate levels of psychological flexibility across three dimensions: avoid, accept, and 
harness discomfort.16 Every item is assessed on a 7-point Likert scale. One of the sample items is “I avoid the most 
difficult goal-related tasks”. The items of PPFI were obtained by a translation/back-translation procedure performed by 
a professor majoring in English and other three professors whose majors were psychology. Given that the PPFI can 
indeed be tailored to meet the needs of the population,16 we classified item 6 “I accept the setbacks when pursuing this 
goal” from the acceptance subscale as the dimension of avoidance based on the exploratory factor analysis findings and 
Chinese culture. The scale’s validity was confirmed by the findings of the confirmatory factor analysis that all factor 
loadings ranged from 0.69 to 0.91 and that the three-factor model matched the data well (χ²/df = 1.164, CFI = 0.998, TLI 
= 0.997, RMSEA = 0.016, SRMR = 0.022). The Cronbach’s α of the total scale and its subscales in the current study 
were 0.89 (total PPFI), 0.92 (avoidance), 0.80 (acceptance), and 0.90 (harnessing).

Depression Anxiety and Stress Scale
The Chinese version37 of the Depression Anxiety Stress Scale38 was employed to assess participants’ levels of depression 
and anxiety, with seven items evaluating the perception of depression and seven items evaluating the perception of 
anxiety. All items (eg, “I found it hard to wind down”.) are scored on a 4-point Likert scale (0 = never, 3 = often, or 
always). In the current study, the Cronbach’s α of the depression subscale was 0.89 and the Cronbach’s α of the anxiety 
subscale was 0.86.

Positive and Negative Affect Schedule–Short Form
Positive affect and negative affect were assessed using the Chinese version39 of the Positive and Negative Affect Scale.40 

The scale contains 10 items, five of which assess positive affect (eg, “Attentive”) and five of which assess negative affect 
(eg, “Nervous”). Items are evaluated on a 5-point Likert scale (1 = none, 5 = very much). In the current study, the 
Cronbach’s α of the positive affect subscale was 0.89, and the Cronbach’s α of the negative affect subscale was 0.87.

Analytical Approach
For the first step, we used Mplus 7.0 for LPA to derive patterns of participants’ psychological flexibility that best suited 
the data. Beginning with just two profiles, we tested models and progressively raised the number of profiles until there 
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was no more significant difference in the model fit. We evaluated a number of metrics to figure out the appropriate 
number of profiles, including the Akaike Information Criterion (AIC), the Bayesian Information Criterion (BIC), the 
Sample-Size-Adjusted BIC (SSA-BIC), the Entropy, the Lo–Mendell–Rubin Likelihood Ratio Test (LMR), and the 
Bootstrap Likelihood Ratio Test (BLRT). Of these metrics, AIC, BIC, and SSA-BIC serve as model fit indicators, with 
smaller AIC, BIC, and SSA-BIC values indicating better model fit. Furthermore, the certainty of model classification was 
evaluated using the Entropy value. An Entropy value closer to 1 shows a good model fit.41 The LMR and BLRT are both 
indicators that can be used to compare two solutions, with a significant probability value suggesting that a k profile model 
performs better than a k-1 profile model in terms of model fit.22 Then, we used multinomial logistic regression in SPSS 
21.0 to examine relationships between the risk factor (perceived stress) and psychological flexibility profiles. In the last 

Figure 1 Flowchart for study process. 
Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criteria; SSA-BIC, Sample-Size-Adjusted BIC; LMR, Lo–Mendell–Rubin Likelihood Ratio Test; 
BLRT, Bootstrap Likelihood Ratio Test.
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step, we compared the degree of depression, anxiety, negative affect, and positive affect among the profiles identified in 
LPA using analyses of variance (ANOVAs) in SPSS 21.0.

Results
Preliminary Analyses
The variables’ means, standard deviations, and correlations are shown in Table 1. Psychological flexibility was detected 
to be negatively related to perceived stress, depression, anxiety, and negative affect. Meanwhile, a positive correlation 
was found between psychological flexibility and positive affect.

Latent Profile Analysis
Table 2 shows the fit statistics of potential profiles. With the increase of profile, the AIC, BIC, and SSA-BIC values 
decreased, confirming that the model fit improved. The four-profile model’s LMR(p) was not significant, suggesting that 
the three-profile model was superior to the four-profile model and excluding the four-profile model as a potential 
contender for the best solution. For these reasons, the three-profile model appeared to fit our data the best.

Table 3 and Figure 2 show the means and standard deviations for each indicator of psychological flexibility. The 
largest profile of the three profiles was characterized by the lowest avoidance but the highest acceptance and harnessing 
and was labeled as the active strategy group (40.82%). The second largest profile was characterized by the lowest 
acceptance, harnessing, and intermediate levels of avoidance and was labeled as the passive strategy group (31.56%). 
The smallest profile was characterized by the highest avoidance, and intermediate levels of both acceptance and 
harnessing and was labeled as the inconsistent strategy group (27,62%).

Table 1 Means, Standard Deviations, and Correlations Between Variables

Variables M SD 1 2 3 4 5 6

1. Perceived stress 24.67 5.61 1

2. Psychological flexibility 64.60 12.43 −0.22** 1
3. Positive affect 14.29 4.24 −0.29** 0.30** 1

4. Negative affect 9.56 3.92 0.12** −0.27** −0.30** 1

5. Depression 10.39 2.18 0.25** −0.30** −0.26** 0.15** 1
6. Anxiety 10.18 2.34 0.27** −0.34** −0.32** 0.15** 0.74** 1

Note: **p < 0.01.

Table 2 Indicators of Fit for the Latent Profile Analysis

Model AIC BIC SSA-BIC Entropy LMR(p) BLRT(p)

Two-profile 31,011.069 31,217.642 31,071.591 0.900 <0.001 0

Three-profile 30,200.574 30,479.999 30,282.147 0.888 0.002 0
Four-profile 29,432.433 29,782.709 29,535.058 0.888 0.108 0

Five-profile 29,102.657 29,524.785 29,226.333 0.888 0.143 0

Table 3 Descriptive Results of the Three Profiles Across the Three Dimensions (M±SD)

Passive Strategy Active Strategy Inconsistent Strategy

Avoidance 28.35±5.41 17.79±3.65 29.10±4.10

Acceptance 15.95±3.58 20.58±3.30 20.23±3.00

Harnessing 16.09±2.93 24.70±4.21 24.19±3.04
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Associations Between Profile and Perceived Stress
To explore the group differences, we conducted multinomial logistic regressions to investigate how perceived stress 
affected the psychological flexibility profiles. The effect size was indicated by the Odds Ratio (OR). Table 4 shows that 
the perceived stress of the passive strategy group was higher than that of the active strategy group (β = −0.104, OR = 
0.901, p < 0.001) and the inconsistent strategy group (β = −0.087, OR = 0.917, p < 0.001).

Correlations Between Profile and Mental Health Outcomes
The depression, anxiety, negative affect, and positive affect across psychological flexibility profiles were explored by 
ANOVAs. As presented in Table 5 and Figure 3, the findings show significant differences in the levels of depression, 
F (2, 659) = 21.77, p < 0.001; anxiety, F (2, 659) = 20.75, p < 0.001; negative affect, F (2, 659) = 16.18, p < 0.001; and 
positive affect, F (2, 659) = 16.54, p < 0.001. To find differences among the three profiles, post hoc tests were employed. 
The results show that there were significant differences across the three profiles for depression, anxiety, positive affect, 

Table 4 Multinomial Logistic Regression Results of Perceived Stress on Psychological Flexibility 
Profile Categories

Active Strategy  
(vs Passive Strategy)

Inconsistent Strategy  
(vs Passive Strategy)

b OR b OR

Perceived stress −0.104*** 0.901 −0.087*** 0.917

Note: ***p < 0.001.

Figure 2 Latent profile analysis produced three profiles of psychological flexibility. 
Note: All differences are significant at p < 0.05.

Table 5 Results of the Variance Analyses Performed on the Variables of Mental Health

Passive Strategy Inconsistent Strategy Active strategy F η2

M SD M SD M SD

Depression 11.08 2.19 10.47 2.25 9.80 1.95 21.77*** 0.062

Anxiety 10.94 2.59 10.14 2.28 9.60 1.98 20.75*** 0.059

Negative affect 10.43 4.00 10.06 4.00 8.55 3.57 16.18*** 0.047
Positive affect 13.11 3.80 14.14 3.92 15.30 4.54 16.54*** 0.048

Note: ***p < 0.001.
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and negative affect. So first of all, the passive strategy group had the lowest levels of positive affect (M = 13.11, SD = 
3.83) and the highest levels of depression (M = 11.08, SD = 2.19), anxiety (M = 10.94, SD = 2.59), and negative affect 
(M = 10.43, SD = 4.00). Meanwhile, the inconsistent strategy group exhibited moderate levels of negative affect (M = 
10.06, SD = 4.00), and positive affect (M = 14.14, SD = 3.92), in addition to moderate levels of depression (M = 10.47, 
SD = 2.25) and anxiety (M = 10.14, SD = 2.28). Finally, the active strategy group had the highest levels of positive affect 
(M = 15.30, SD = 4.54) and the lowest levels of negative affect (M = 8.55, SD = 3.57), depression (M = 9.80, SD = 1.95), 
and anxiety (M = 9.60, SD = 1.98).

Discussion
The outbreak of COVID-19 and related public health restrictions affected people widely and were associated with negative 
effects in terms of daily activity, mental health, and well-being.1–4 Our findings confirm that the COVID-19 pandemic is 
a common risk factor for healthy functioning across different populations and contexts. The current study represents the first 
published attempt to identify psychological flexibility profiles of individuals based on the three dimensions of the PPFI during 
COVID-19. Hence, the present study revealed basic patterns of strategies employed by college students to manage distress 
during the epidemic of COVID-19. The results showed that three different types with significantly different profiles 
consequently formed and were given the names (a) active strategy group, (b) inconsistent strategy group, and (c) passive 
strategy group. These groups showed differences in risk factor and self-reported symptoms of mental health outcomes. Our 
study sheds light on the patterns of different types of psychological flexibility and their links with other variables, which may 
have an impact on the development of tailored interventions to lessen the detrimental consequences of COVID-19.

Our findings implied that college students used different strategies to deal with the distress that arises while pursuing 
personally meaningful goals, which is different from previous studies that divided psychological flexibility into three types: 
high, medium, and low.24,25 In this study, the active strategy group was identified by low avoidance, and high acceptance and 
harnessing. The passive strategy group was identified by high avoidance, and low acceptance and harnessing. Interestingly, the 
inconsistent strategy group reported high levels of both avoidance and acceptance. Although this might seem contradictory, we 
would argue that the ways of managing distress could vary across contexts, situations, and times. Specifically, the same individual 
might exhibit high rigidity and inflexibility at work (employing high levels of avoidance) but might also be particularly flexible in 
personal relationships (engaging in high levels of acceptance). Thus, over the same period, the same individual might report high 
levels of both avoidance and acceptance. Accordingly, it appeared that the group with inconsistent strategy had a more mixed 
strategy for dealing with distress. The characteristics of the profiles in the current study are inconsistent with the findings of 
Tyndall et al25 and Bi and Li,24 possibly because the measurements of psychological flexibility were not identical or the cultural 
background is different. Thus, the findings of this study add to a growing number of research suggesting that clinicians and 

Figure 3 Results of the variance analyses conducted on the mental health outcomes of depression, anxiety, and negative and positive affect; means and standard deviations 
of the three profiles are displayed.
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researchers could gain crucial insights into psychological flexibility by not only differentiating psychological inflexibility from 
psychological flexibility, but also by monitoring particular dimensions of psychological flexibility using a scale like the PPFI.

We found that college students who reported high levels of perceived stress were more likely to belong to the passive 
strategy group, while those with low perceived stress were more likely to belong to the inconsistent strategy group or the 
active strategy group. To be more specific, students who have experienced high levels of perceived stress are more likely 
to avoid discomfort during valued goal pursuit, while those with low perceived stress tend to accept and harness rather 
than avoid discomfort arising from obstacles during goal pursuit. Given the measurement of psychological flexibility we 
have used, there was no research to examine these results based on the PPFI. Whereas, Huang et al29 found that perceived 
stress is positively correlated with experiential avoidance and cognitive fusion, which to some extent corroborates the 
findings. The current data is also consistent with previous variable-centered studies which revealed that higher levels of 
stress are linked to lower levels of psychological flexibility.42 In addition, we found that although lower than that for the 
passive strategy group, the perceived stress of the inconsistent strategy group was significantly higher than that of the 
active strategy group. According to Kashdan et al,16 avoidance is a relatively unhealthy strategy when seeking 
a personally important goal and acceptance is a strategy that is increasingly active and healthy. Further, harnessing is 
a strategy for recognizing and utilizing painful emotions in order to motivate goal pursuit. It is worth reminding that 
harnessing may play an important role in tenaciously pursuing meaningful goals and has been identified as a defining 
characteristic of effective functioning.16 Based on the findings of Arble et al,43 perceived stress predicts dysfunctional 
strategies. Chan et al44 discovered that students who experienced higher levels of stress are more prone to employ 
avoidance coping strategies, instead of effective or useful coping strategies such as acceptance and harnessing.16 These 
explanations would also explain our result that the passive strategy group displayed a higher level of perceived stress, 
followed by the inconsistent strategy group and the active strategy group. Compared with previous studies, the current 
study further revealed that the profiles of psychological flexibility had unique patterns of associations with perceived 
stress, as well as what strategies people might use to manage their distress when perceiving different degrees of stress in 
the context of COVID-19. Accordingly, the results of this study implicate that intervention for the psychological 
flexibility of college students should take reducing stress during the COVID-19 crisis into account.

In terms of mental health outcomes, significant group differences emerged. We found that depression, anxiety, and 
negative affect were significantly higher in the passive and inconsistent strategy groups than in the active strategy group. 
We also noticed that the active strategy group had significantly higher levels of positive affect than the inconsistent 
strategy group and the passive strategy group. Both the inconsistent strategy group and active strategy group scored 
lower on depression, anxiety, and negative affect than the passive strategy group, indicating that low levels of 
psychological flexibility may be a cause of poor mental health. The results also showed that high psychological flexibility 
participants have better mental health but low psychological flexibility participants have poor mental health, indicating 
a relative weakness for those with low psychological flexibility. It reveals that psychological flexibility and mental health 
are strongly related, which is in line with the findings of studies that use a variable-oriented approach,14,31,45 and those of 
Tyndall et al25 conducted in Western participants. Additionally, associations between the profiles and mental health 
outcomes support the notion that psychological flexibility is fundamental to health and confirm that psychological 
flexibility is beneficial to a person and contributes to healthier outcomes.7 Our study extends these findings to Chinese 
college students and the COVID-19 global epidemic context, hence supporting the idea that psychological flexibility 
serves as a universally beneficial protective factor for mental health across a wide range of populations and situations.

Limitations and Future Directions
Although the current study is the first to provide insights into fundamental profiles of psychological flexibility based on the PPFI, 
some limitations should be addressed in subsequent research. First, the well-educated sample from college in China might limit 
the findings’ generalizability. Future research ought to involve people from various age and cultural groups. Second, as the current 
study relies solely on self-report data, future research should utilize measurements from various sources including more objective 
sources of data to enhance objectivity and validity in reports. Third, we are unable to examine changes in patterns of these profiles 
over time and draw causal conclusions because this study is a cross-sectional design. Therefore, longitudinal data or experimental 
designs would provide more refined conclusions.
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Conclusion
The current study adds to the body of knowledge by being the first to use LPA to identify distinct profiles of 
psychological flexibility based on the PPFI. We found three types of psychological flexibility (active strategy, incon
sistent strategy, and passive strategy) among Chinese college students during the COVID-19 pandemic. Further, the 
psychological flexibility subgroups were significantly associated with perceived stress and reported significantly different 
levels of depression, anxiety, and negative and positive affect. This could help researchers and clinicians understand an 
individual’s psychological flexibility level across subcomponents of psychological flexibility using a scale like the PPFI 
more accurately and formulate effective public health interventions for COVID-19.
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