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Abstract: Background: The occurrence of mental health symptoms is higher in individuals aged between 18 and 24 years than in other age groups. Mental health literacy is derived from health literacy, and focuses on the knowledge, attitudes, and competencies that individuals need to acquire to manage their own health effectively. Low mental health literacy is associated with poorer mental health. Grit is also a known protective factor against mental disorders. Despite a heightened focus on mental health literacy and grit as important factors for decreasing mental health symptoms, knowledge of the effect of mental health literacy and grit on mental health symptoms is very limited. This study aimed to evaluate the relationship between mental health literacy and psychological symptoms and the mediating effect of grit on these relationships. Methods: This cross-sectional descriptive study used survey data from 178 university students in Korea. Data were collected between March and May 2022. The SPSS PROCESS macro (Model 4) was used to analyze the data. Results: Mental health literacy was not directly associated with psychological symptoms. However, an indirect pathway was observed between mental health literacy, depression, and anxiety, through grit. Conclusion: Mental health literacy affects psychological symptoms through grit. Therefore, to improve the mental health of university students, it is necessary to develop programs that increase mental health literacy and grit.

Keywords: Depression; anxiety; psychological stress; health literacy; mental health; students






Introduction

With the increasing prevalence of mental disorders worldwide [1], approximately one-third of the world’s population experiences common mental disorders, such as anxiety and depression, at least once in their lifetime [2]. In the United States, the occurrence of mental disorders in individuals aged 18 to 24 years is approximately 3.56 times higher than that of other age groups [3]. In South Korea, a survey on mental illness in 2016 reported that 13.5% of the total population suffered from a mental illness (excluding alcohol and nicotine disorders) at least once in their lifetime. Moreover, depressive and anxiety disorders are predominant in individuals aged 18 to 24 years [4]. Therefore, young people’s mental health requires more attention.

As mental health problems among young people increase, recognizing warning signs early on and utilizing mental health services for early intervention is essential for recovery. However, compared to other countries, fewer people avail of mental health services in Korea. Only 9.6% of adults in Korea have used mental health services (psychiatric department, consultation with experts, etc.) for problems such as anxiety or depression during their lifetime [4]. In comparison, in the United States, 44.8% of adults have used mental health services in the past year [5]. The low utilization rate of mental health services hinders the early detection of mental disorders and worsens symptoms due to missed early intervention [6], thus increasing the risk of complications such as suicide [5,7].

The low utilization of mental health services may be attributed to a poor understanding of mental disorders, which delays early intervention. Particularly, among those diagnosed with anxiety disorder, the most common reasons for not consulting a specialist were “I thought that I did not have a mental illness” (77.5%) and “I thought that I could solve the problem by myself” (76.6%) [4]. Furthermore, it was found that young people felt reluctant to use mental health services due to stigma and lack of information from service organizations, as well as poor knowledge of mental disorders [8–10].

Mental health literacy

Mental health literacy, which is derived from health literacy focusing on the knowledge, attitudes, and competencies that individuals need to manage their health effectively, was first defined by Jorm et al. [11]: “knowledge and belief about mental disorders which aid their recognition, management, or prevention.” [11]. Later, Jorm [12] redefined it to include knowledge that benefits the mental health of individuals or others: (1) knowledge of how to prevent mental disorders, (2) recognition of when a disorder is developing, (3) knowledge of help-seeking options and treatments available, (4) knowledge of effective self-help strategies for milder problems, and (5) first-aid skills to support others developing mental disorders or in a mental crisis. Mental health literacy is an evolving concept that is gradually expanding, encompassing related research and sociocultural policies. Kutcher et al. [13] defined it as: (1) understanding how to obtain and maintain good mental health; (2) understanding mental disorders and their treatments; (3) decreasing stigma related to mental disorders; and (4) enhancing help-seeking efficacy (knowing when, where, and how to obtain good mental health care and developing necessary competencies for self-care). O’Connor and Casey developed a mental health literacy scale based on the conceptual components defined by Jorm et al. [11]. It comprises six domains: the ability to recognize disorders; attitudes that promote the recognition of appropriate help-seeking behavior; and knowledge of where to seek information, risk factors and causes, self-treatment, and available professional help [14]. According to previous studies, mental health literacy helps develop a positive attitude toward help-seeking behaviors, promotes the use of mental health services, and reduces mental illness and stigma [9,12,15,16]. Previous studies have reported that higher mental health literacy is associated with reduced depression, anxiety, and stress. People with inadequate mental health literacy had increased odds of approximately 60% for moderate to severe depression [17]. Anxiety due to COVID-19 is lower in people with higher health literacy [18]. Moreover, low health literacy has been associated with higher perceived stress [19,20]. However, there is strong evidence that mental health literacy has not been examined regarding anxiety or stress among Korean university students. Thus, it is essential to examine the relationship between mental health literacy and depression, anxiety, and stress among Korean university students.

Furthermore, Kutcher et al. [13] refer to “context” as the salient point to consider when developing methods to improve mental health literacy. An intervention method, evaluated and verified to improve all factors constituting mental health literacy, should be applied to appropriate individuals. Mental health literacy factors encompass knowledge about mental health based on the individual’s life history according to their current developmental stage in their life cycle, in terms of their sociocultural context, attitude, stigma, and help-seeking efficacy [13]. Moreover, before applying mental health literacy education, research on the most appropriate terms and educational content should be conducted among targeted college students, including evaluating their mental health literacy levels [15]. However, there are only three studies on the mental health literacy of Korean college students [15,21,22]. To our knowledge, no study has investigated the educational requirements for mental health literacy programs. As mentioned above, mental health problems such as depression, anxiety, and stress among university students have increased. There is thus an urgent need to develop educational programs to improve their mental health literacy. Therefore, it is necessary to confirm the educational needs of Korean university students when developing mental health literacy programs, considering their social context.

Grit

Grit is defined as the perseverance and passion for long-term goals, entailing working strenuously toward challenges, and maintaining effort and interest despite failure, adversity, and plateaus [23]. However, different social factors (relationships with parents, friends, peers, etc.) affect high enthusiasm and perseverance toward long-term goals according to sociocultural contexts. Datu et al. [24] extended the theory to the concept of the triarchic model of grit, including adaptability to situations; that is, an individual’s ability to effectively adjust to changing life circumstances. It is characterized by expecting, and accepting changes, being flexible, and displaying an impetus to overcome any new difficulties. Recently, grit has been considered a factor that positively affects individual mental health (emotional, psychological, and social well-being) [25]. A negative correlation between depression, anxiety, suicide, hopelessness, and grit is postulated as a protective factor for poor mental health [26–28]. In sum, grit means pursuing one’s passions, investing time and psychological resources to do so, and potentially sacrificing many other things to keep this pursuit firmly established [29]. Investing time and effort in various activities (internet searches, visiting mental health service centers, counseling, etc.) to improve one’s understanding of mental health is expected to increase one’s mental health literacy; recognition of psychological problems such as depression, anxiety, and stress; and reduce their occurrence through early detection and intervention. In other words, grit is expected to play a mediating role between mental health literacy and the psychological problems of university students. However, no study has confirmed the association between mental health literacy and grit or the mediating effect of grit on the relationship between mental health literacy and mental disorders. The research question of this study is: What is the relationship between mental health literacy, mental disorders, and grit?

Hypotheses

Based on previous research, the following hypotheses were proposed. Hypothesis 1 (H1): mental health literacy has a negative association with psychological problems, such as depression, anxiety, and stress. Hypothesis 2 (H2): grit has a mediating effect on the relationship between mental health literacy and psychological problems.

Method

Design and participants

This study used a cross-sectional descriptive design and aimed to investigate the relationship between mental health literacy and depression, anxiety, and stress among university students, and the mediating effect of grit on this relationship. Participants were recruited from a university in G City using convenience sampling. We excluded students who had been diagnosed with a mental illness. For regression analysis, the sample size was calculated using G*Power 3.1.9.2. The minimum number of participants needed to facilitate a statistical power of 0.95 at a significance level of 0.05, with the number of predictors being 10 based on the conservative median effect size of 0.15, as proposed by Cohen [30], was 172. We recruited 200 participants, considering a 20% dropout rate. Among the 200 respondents who answered the questions in the survey, only 178 completed the questionnaires. Therefore, 178 respondents (50 men and 128 women) were used for the final analysis.

Measures

Depression, anxiety, and stress (DASS-21)

This study used the Korean version of the Depression, Anxiety & Stress Scale 21 (DASS-21) [31]. The Korean version subscales (depression, anxiety, and stress) comprised seven items each [32]. The stress scale comprised items related to tension, sensitivity, and negative emotions. The responses were recorded on a 4-point Likert scale, ranging from 0 (“Did not apply to me at all”) to 3 (“Applied to me very much or most of the time”). The subscale scores ranged from 0 to 21, and the higher the score, the more severe the depression, anxiety, and stress. The DASS-21 is highly reliable, showing higher convergent validity than the other scales [33]. Lee et al. [32] found through 431 participants that the DASS-21 Korean version showed reliability of 0.81, 0.84, 0.85, and 0.93 for depression, anxiety, stress, and in total, respectively. In this study, the reliability for depression, anxiety, stress, and in total was 0.87, 0.81, 0.87, and 0.94, respectively.

Mental health literacy scale (MHLS)

To measure participants’ ability to understand mental health information, the Korean version of the Mental Health Literacy Scale, initially developed by O’Connor et al. [14], was used. The Korean version was translated and verified by Kim [34] for Korean university students and comprises 18 items. Examples of the items are as follows: “Do you think this person has a major depressive disorder if they feel depressed for more than two weeks, or they experience decreased interest and enjoyment in daily life and changes in appetite and sleep duration?” “Do you think that cognitive behavior therapy is aimed at changing the negative thoughts and enhancing positive ones?” “Is mental disease a medical disease?” “Are you willing to employ people who have experienced a mental disorder?” and so forth. Furthermore, the first six questions were rated on a 4-point Likert scale (1 = “definitely not,” 4 = “definitely”), and the subsequent 12 questions were rated on a 5-point Likert scale (1 = “not at all,” 5 = “a lot”). Scores ranged from 18 to 84 points, and the higher the total score, the higher the mental health literacy ability. Cronbach’s α for the Korean version of the Mental Health Literacy Scale was 0.76 in a previous study [34], and 0.74 in this study.

Grit

To measure the grit of college students, the Korean version [35] of the Triarchic model of the Grit Scale [24], which modified and validated the Short Grit Scale of Duckworth et al. [23], was used. The questionnaire comprised three areas with a total of 10 items: three questions regarding the consistency of interests (e.g., “I can be obsessed with a certain idea or project for a short time but later lost interest”), three questions about the perseverance of effort (e.g., “I finish whatever I start,” “I am diligent”), and four questions regarding adaptability to situations (e.g., “I can cope with changing circumstances in life”). Responses were recorded on a 5-point Likert scale. The items regarding consistency of interests are described negatively and rated reversely; therefore, the higher the score, the greater the passion for the goal. Cronbach’s α was 0.72 at the time of development and 0.71 in a previous study targeting Korean university students [36]. In this study, Cronbach’s α was 0.76.

Education needs for mental health literacy

The participants were surveyed on the following three items related to the educational needs for mental health literacy: the need for mental health education, means, and contents of education. Means for education were assessed using three options: face to face, online, and self-learning (for example, mobile applications). The author developed the education contents based on previous studies [12,13]. It was assessed via five options: symptoms of mental illness, causes and risk factors of mental health, treatment or intervention for mental illness, how to help people with mental illness, and how to obtain mental health information.

Experience related to mental health

To measure experience related to mental health, we administered three questionnaires. Previous experiences related to mental health, such as mental health education, visiting mental health clinics, and contact with mental health patients, were included and assessed using the following respective questions: “Have you ever participated in mental health education?” “Have you ever used any mental health services or university student counseling center for your mental health problems?” and “Have you had any contact with mental health patients?”.

Procedure

This study was approved by the Institutional Review Board of 000 University (IRB No. 000 IRB 20210018). The only survey using a structured questionnaire was conducted from March 2022 to May 2022. Direct links to questionnaires were posted in an online advertisement on the university’s website. Upon clicking the hyperlink, the background, purpose, data collection procedure, and inclusion criteria were displayed. The second screen displayed the voluntary nature and confidentiality of the study. If the participant pressed the button, “I agree,” signifying their consent on the second screen, then the questionnaires followed. The survey took approximately 20 min to complete, and when the participants included their contact numbers, they were sent a mobile coupon as a token of appreciation for their participation.

Data analysis

The data were analyzed using SPSS/WIN 25.0 (IBM Corp., Armonk, NY, USA) and SPSS PROCESS macro, Version 3.4. The general characteristics and main variables were analyzed using descriptive statistics. Correlations with the main variables were analyzed using Pearson’s correlation coefficient. The covariates included sex, age, grade, monthly income, and whether they lived with family members during the semester. To investigate the mediating effect of grit, the PROCESS macro for SPSS (Model 4) was used [37]. A 95% bias-corrected confidence interval from 5000 resamples was generated using the bias-corrected bootstrapping method. Significant indirect effects were identified when the confidence interval did not include zero [38].

Results

The results of verifying this study’s research question and hypotheses are as follows.

General characteristics, experiences of mental health education, and level of main variables

The mean age of the 178 participants was 20.48 years, with most students being freshmen and sophomores (98.7%). Ninety-four participants (52.8%) had no educational experience related to mental health, 24 (13.5%) had experience visiting mental health clinics, and 67 (32.6%) had contact with mental health patients. The mean scores for depression, anxiety, and stress were 3.80 ± 3.95, 3.11 ± 3.57, and 5.33 ± 4.48, respectively. Grit was 33.56 ± 5.57, and mental health literacy was 57.65 ± 6.97 (Table 1).
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Education needs for mental health literacy

Of the participants, 85.4% indicated that education on mental health literacy was necessary. For the preferred educational method, 91 (49.7%) chose face to face education, whereas 66 (36.1%) preferred online education. Moreover, 73 (33.8%) participants wanted to learn about “Treatment or intervention for mental illness,” 63 (29.2%) wanted to know “How to help people with mental illness,” and 32 (14.8%) wanted to know “Causes and risk factors of mental health” (Table 2).
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Correlation between depression, anxiety, stress, grit, and mental health literacy

Mental health literacy was not correlated with depression, anxiety, or stress (r = −0.069, p = 0.357; r = −0.079, p = 0.297; r = 0.002, p = 0.981, respectively); however, it was positively correlated with grit (r = 0.19, p = 0.012). Thus, H1 was not supported. Grit was negatively correlated with depression (r = 0.37, p < 0.001) and anxiety (r = 0.17, p = 0.026) (Table 3).
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Mediating effect of grit in the relationship between mental health literacy and depression, anxiety, and stress

As shown in Table 4, the mediation analysis showed that mental health literacy positively predicted grit (ß = −0.27, p < 0.001), and grit negatively predicted depression (ß = −0.27, p < 0.001) and anxiety (ß = −0.12, p = 0.012). The indirect effect of grit on stress was found to be insignificant because 0 was included in the boot CI phase. The index of mediation was significant, showing that the indirect effect of mental health literacy on depression and anxiety through grit was also significant (index = −0.04, −0.02, Boot SE = 0.02, 95% Boot CI: −0.09/−0.01, −0.05/−0.00, respectively). Thus, H2 was partially supported. Fig. 1 shows the mediating effect of grit on the relationship between mental health literacy and depression and anxiety.
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Figure 1: Mediating effect of Grit on the relationship between mental health literacy and depression, anxiety, and stress.
Notes: The solid arrow line represents a significant pathway; the dotted arrow line represents an insignificant pathway; the a & b coefficient signify indirect effect, the c coefficient signifies direct effect, the c′ coefficient represents the total effect of mental health literacy on depression, anxiety, or stress; *p < 0.05, **p < 0.01, ***p < 0.001.

Discussion

The results partially support our hypothesis that grit has a mediating effect on the relationship between mental health literacy and depression and anxiety.

Inconsistent with H1, our findings revealed that mental health literacy is not associated with depression, anxiety, or stress. This result is consistent with the findings of previous studies. Beatie et al. [39] reported that mental health literacy was not associated with psychological symptoms measured using DASS-21 or distress [40]. However, the results contradicted previous studies showing that mental health literacy is associated with psychological symptoms [17–20,41]. A possible explanation for these contradictory results may be the psychological characteristics of the participants. Previous studies have reported that individuals with previous or present mental illness have higher levels of mental health literacy than those with no history of mental health symptoms [33,40]. In another study, mental health literacy was significantly lower in students with symptoms of depression [41]. However, in this study, the participants had never been diagnosed with a mental illness. Moreover, their depression, anxiety, and stress levels were low. In a previous study, which found a significant association between mental health literacy or health literacy and psychological symptoms measured by the DASS-21, the depression, anxiety, and stress of renal failure patients were 12.8 ± 9.8, 13.3 ± 8.5, and 12.4 ± 9.1, respectively [42]. Furthermore, in the study by Chaudhuri et al. [43], depression, anxiety, and stress of medical students were 10.82 ± 8.4, 12.34 ± 8.5, and 13.07 ± 8.01, respectively. The DASS-21 scores of these previous studies were 2.5–4 times higher than in our study; therefore, it is thought that there was no relationship between mental health literacy and psychological symptoms. Thus, future research could investigate the relationship between mental health literacy and psychological symptoms in persons with and without mental illness.

One notable finding was mental health literacy affects depression and anxiety (not stress) through grit, partially supporting H2. That is, mental health literacy is not directly affected by psychological symptoms; however, the mediation of grit promotes mental health literacy, which can increase grit and lead to decreased depression and anxiety. No studies have examined the relationship between mental health literacy and grit; therefore, a direct comparison is difficult. One study found that healthcare management skills, such as tracking illness, managing medication, and talking with providers, were positively associated with grit [44]. Moreover, grit is also strengthened by college experience, skills, and attitude about learning [45]. Moreover, when correct knowledge is sufficiently established, one’s belief that the goal of maintaining positive mental health can be achieved is fortified [46]. This can be explained by previous studies demonstrating that greater experience in learning about mental health, such as knowledge, symptoms, management (including treatment), and help-seeking, leads to higher mental health literacy [39,40]. Additionally, recognizing one’s mental health problems early and endeavoring to engage in various activities, such as searching for information related to mental health problems, engaging in treatment, or asking for help from professionals, aids the goal of recovery.

In our study, grit was negatively associated with depression and anxiety. This is consistent with previous studies demonstrating that higher grit is related to lower levels of depression and anxiety [26,28,47]. Gritty people are more likely to realize the meaning of life and are less likely to be depressed [47]. Similarly, grit is positively associated with life satisfaction [36]; individuals with anxiety are less likely to have lower levels of optimism and life satisfaction [48]. Although these factors were not investigated in this study, it is recommended that how grit affects psychological problems should be explored in the future.

However, grit was not associated with stress in this study. Therefore, grit did not have a mediating effect on the relationship between mental health literacy and stress. Wong et al. [49] also showed that perceived stress and grit were not significantly correlated. This may be because Korean university students view stress-related symptoms as daily stress and dismiss it as a minor problem; therefore, they do not view it as a mental illness [15]. Moreover, an individual’s grit and stress may vary over time, and the relationship between grit and stress may change significantly [49]. Therefore, the self-report questionnaire may not clearly reveal mental health factors such as stress. However, another study showed a relationship between grit and stress [50]. Regarding contrasting findings, several studies are needed to confirm the relationship between grit and stress.

We found that the need for mental health literacy education was high, consistent with a previous study [51]. This may be because many participants had received mental health education. A previous study reported that participants who had experience in mental health education responded that they needed it more often than participants without experience. Experience with mental health education in our study was higher (47.2%) than that in the previous study (26.4%). Furthermore, program content to help increase grit was in high demand. Regarding the contents of mental health literacy programs, the participants in our study wanted to learn about “treatment or intervention for mental illness” the most, followed by “how to help people with mental illness,” “causes and risk factors of mental health,” “symptoms of mental illness,” and “how to obtain mental health information”. To apply this to a school environment, universities should develop, promote, implement, and evaluate related educational content, including the “stigma-reduction strategy” [52] and core facets of grit. Furthermore, universities should secure a budget and human and material resources for mental health programs. Future research should also evaluate the development and effectiveness of mental health literacy programs.

Although this study provides a valuable preliminary assessment of the role of grit in the relationship between mental health literacy and psychological symptoms, a few limitations should be considered. First, this study had a cross-sectional design; therefore, it does not allow the interpretation of the causality of the relationship between mental health literacy, grit, and psychological symptoms. Future studies using a longitudinal design may contribute to a useful understanding of how the relationships between these variables, especially stress, change over time. Additionally, self-reported data were collected based on participants’ perceptions. Psychological symptoms may vary over time [49], and it is linked with recall bias; therefore, we may not be able to accurately gauge the levels of psychological symptoms and grit in university students. Finally, the effects of other confounding variables (i.e., relationship with friends, academic achievement, and adapting to university) on psychological symptoms or grit were not controlled for in this study. Therefore, such variables should be controlled for in future studies.

Despite these limitations, our results contribute to the literature on the relationship between mental health literacy and psychological symptoms. It suggests that grit plays an important role in university students’ mental health and literacy. The findings showed that grit had a mediating effect on the relationship between mental health literacy and depression and anxiety among university students.

Conclusion

University students commonly experience psychological problems such as depression, anxiety, and stress as they transition into adulthood and adapt to new environments [26,44]. Therefore, recognizing and developing the competence to overcome mental health problems faced by university students should be prioritized. Our results suggest that mental health literacy can decrease depression and anxiety in university students through grit. As university students recognize information on mental health, treatment methods, and help-seeking, and actively participate in mental health management with their efforts and continuous interest in overcoming them, psychological problems such as depression and anxiety decrease. Accordingly, it is necessary to develop and implement education programs to improve grit and mental health literacy for university students who suffer from psychological discomfort early in their university life.
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TABLE 2

Educational needs for mental health literacy

Categories Total

n (%)*
Need for education for mental health literacy
Yes 152 (85.40)
No 26 (14.60)
Means of education
Face to Face (Group or individual) 91 (49.70)
Online 66 (36.10)
Self-learning (Mobile application, etc.) 26 (14.20)
Contents of education
Symptoms of mental illness 30 (13.90)
Causes and risk factors of mental health 32 (14.80)
Treatment or intervention for mental illness 73 (33.80)
How to help people with mental illness 63 (29.20)
How to obtain mental health information 16 (7.40)

Note: * Duplicate response.
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General characteristics and main variables

Variables Total Range
n (%) or
M £ SD

Age (years) 20.48 + 18-41
3.08

Sex

Male 50 (28.10)

Female 128 (71.90)

Grade

Freshmen 69 (38.80)

Sophomore 106 (59.60)

Junior 2 (1.10)

Senior 1 (0.60)

Monthly income (Korean won)

<3 million 46 (25.80)

>3 million 132 (74.20)

During the semester, living (with)

Families 88 (49.40)

Alone 90 (50.60)

Experience of education on mental health

Yes 84 (47.20)

No 94 (52.80)

Experience visiting mental health clinics

Yes 24 (13.50)

No 154 (86.50)

Experience of contact with mental health

patients

Yes 67 (37.60)

No 111 (62.40)

DASS-21 1224 + 0-63
10.94

Depression 3.80 +£3.95 0-21

Anxiety 3.11 £3.57 0-21

Stress 533 +£448 0-21

Grit 33.56 £ 10-50
5.57

Interest 820 +244 3-15

Effort 9.92 £2.58 3-15

Adaptability 15.44 + 4-20
2.80

Mental health literacy 57.65 + 18-84
6.97

Note: DASS-21 = Depression, Anxiety & Stress Scale 21.
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TABLE 3

Correlation between depression, anxiety, stress, grit, and mental
health literacy

Variables 1 2 3 4 5
1. Depression 1

2. Anxiety 0.702%* 1

3. Stress 0.834** 0.697* 1

4. Grit -0.167* -0.369"* -0.139 1

5. Mental health literacy 0.069  -0.079  0.002 0.188* 1
Note: *p < 0.05, *p < 0.001.
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TABLE 4

Mediation testing results

Outcome (3 SE P LLCI ULCI
Grit Constant 16.43 5.58 0.004 541 27.44
Mental health literacy 0.17 0.05 0.006 0.05 0.28
R* = 0.078, F = 2.394, p = 0.030
Depression Constant 10.21 3.79 0.008 2.72 17.69
Mental health literacy -0.01 0.04 0.721 -0.09 0.07
Grit -0.27 0.05 <0.000 —-0.37 -0.17
R* = 0.199, F = 6.024, p < 0.001
Anxiety Constant 5.65 3.53 0.111 -1.31 12.61
Mental health literacy 0.03 0.04 0.389 -0.042 0.11
Grit —-0.12 0.05 0.012 —-0.24 —-0.03
R* = 0.155, F = 4.468, p < 0.001
Stress Constant 8.28 4.53 0.069 -0.65 17.22
Mental health literacy -0.004 0.05 0.940 -0.10 0.09
Grit —-0.12 0.06 0.049 —-0.24 —-0.00

R* = 0.112, F = 3.063, p = 0.005

Notes: LLCI = lower limit confidence interval; ULCI

characteristics).

: upper limit confidence interval; values were controlled for covariates (all general and work-related
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