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Introduction: Increasing the hardiness of students is a crucial objective in higher education. Universities and colleges have created a variety of interventions to improve students' overall hardiness.

Methods: In terms of the effects of such interventions, empirical research has shown inconclusive results. This meta-analysis applies 12 effect sizes from 12 independent empirical studies, with a total of 640 participants, to assess the overall impact of interventions on students' hardiness and to test for moderators, in light of the contradictory findings in prior work. The current meta-analysis calculates the standardized mean differences (SMD) of pre-post interventions. The level of study heterogeneity, represented by I2, was interpreted as small (I2 ≤ 25%), moderate (25% < I2 ≤ 50%), substantial (50% < I2 ≤ 75%), or considerable (I2 > 75%). Twelve studies met the inclusion criteria and were included in the meta-analysis.

Results: The results show that the interventions had a significant positive overall effect on students' hardiness (g = 0.998, k = 12) and show significant heterogeneity among effect sizes. Among the interventions, cognitive-based intervention yielded the largest mean effect size (g = 2.015, k = 5). Furthermore, moderator analyses suggest that the effects of the interventions on students' hardiness are moderated by respondent type, culture, intervention type, research design, years, and duration of intervention.

Discussion: We conclude that interventions that promote students' hardiness are officious. Despite the low homogeneity of the results and limitations of this meta-analysis (e.g., a small number of included studies) which might have influenced the findings, the large fail-safe N suggests that these findings are robust. The study examined potential causes of heterogeneity and emphasized the importance of further research in this area.
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1. Introduction

The transition from high school to college is riddled with complications (Ribeiro et al., 2018). Students go through significant changes during this transition, such as the formation of new social networks and responsibilities; social displacements, such as those experienced by members of racial minorities in university populations; a lack of structure in university activities; a lack of preparation; and new academic responsibilities (Johnson et al., 2011; Briggs et al., 2012; Thomas, 2012; Taylor et al., 2014; Wrench et al., 2014). These challenges are exacerbated, since higher education (HE) places a high value on student responsibility, thus resulting in a plethora of conflicting expectations that include balancing academics, family, and leisure (Wrench et al., 2014). Academic demands may result in students having a gap between their expectations and the reality of HE, resulting in difficulty to adapt and a high sensitivity to stress (Stephens and Gunther, 2016; Ribeiro et al., 2018).

Studies in the literature on coping include mostly explore the various facets of how university students adapt to or deal with change, challenges, and traumatic experiences. One of many possible avenues of exploration in this area involves personality structures that are hypothesized to serve as buffers against the detrimental psychological and physical effects of stress. The benefits of identifying such constructs are clear, as training, encouragement, or otherwise focusing on them may lead to an improved quality of life. Hardiness has emerged as a crucial factor in mitigating or resisting the impacts of stress (Yang et al., 2022). Three essential components make up a hardy personality: control, commitment, and challenge (Wardani, 2020). These three elements work together to help students succeed in difficult situations. According to a study on the development of hardiness by Kobasa et al. (1982), people become hardy if they have a range of experiences as youngsters. Individuals can receive intellectual and social knowledge through these experiences. Hardiness research has discovered that individuals with hardiness features do not give up readily under duress, fall ill less frequently, and may behave adaptively when stressed (Stein and Bartone, 2020).

While there has been extensive and sometimes promising hardiness research in the past 20 years, researchers explored the effectiveness of several interventions on hardiness in various clinical and non-clinical settings (e.g., Macedo et al., 2014). University students differ from other populations in that their appraisals and adaptations to their university environment shape their hardiness (Cheng et al., 2019). Evidence on interventions for hardiness enhancement that has been obtained from other populations is not directly applicable to these students. Compared to the general population, students showed lower levels of hardiness (Kowalski and Schermer, 2019), and their hardiness was found to be negatively correlated with their psychological distress (Abdollahi et al., 2018b). Few interventions are specifically designed to enhance the hardiness of university students (Maddi, 2002; Maddi and Harvey, 2006). Furthermore, the findings for the effectiveness of such interventions are inconsistent (Maddi, 2002; Maddi and Harvey, 2006). Given the potential role of hardiness in the prevention of stress-related disorders and the alleviation of psychological distress (Abdollahi et al., 2015), exploring the interventions for hardiness enhancement among university students will be beneficial for promoting their physical and psychological wellbeing.

To the best of our knowledge, there is currently a considerable gap in the research, because there is no current synthesis of interventions aimed at enhancing hardiness. By offering a meta-analysis of the studies on interventions' effects on university students' hardiness, the present researchers seek to advance the existing research with their work. The third wave of hardiness research focuses on the creation and assessment of interventions that seek to create or strengthen psychological interventions and avoid stress-related mental dysfunctions (Waite and Richardson, 2004; Bengel and Lyssenko, 2012). As such, the following research questions (RQ) were investigated:

RQ 1: What is the general impact of diverse interventions on the hardiness of university students (overall effect)?

RQ 2: Is the variance in the effects among research [heterogeneity in effect sizes (ESs)] statistically significant?



2. Literature review


2.1. Hardiness: Its structure

Hardiness is linked to effective coping mechanisms, including the reduction of risk perception and raising one's likelihood to conquer challenges (Cole et al., 2004). These personal qualities influence more positive and proactive behaviors (Johnsen et al., 2017). According to Kobasa (1979), the ability to withstand, provide resistance against, and recover from stressful events is correlated to hardiness. Hardiness is a personality trait made up of the elements of control, challenge, and commitment (Maddi et al., 2012). Thus, “control” refers to people's convictions that they can regulate their emotions in the face of academic difficulties to attain their professional goals (Abdollahi et al., 2018a). People who are strongly in control prefer to exert some influence over the results, rather than being helpless and unresponsive (Maddi, 1999; Maddi et al., 2012). Hardy control encourages a person to regard their stresses as being modifiable, which increases their incentive to participate in effortful coping (Maddi, 2002). Commitment is an individual's devotion to activities that are significant and engaging to that individual, such as employment, sport, academics, religion, or pastimes (Huang, 2015). It is the motivation that allows a person to remain connected with people and events, rather than living in loneliness and isolation (Maddi et al., 2012). The interpretation of a person's work demands as chances for their personal development is referred to as a “challenge” (Bakker and de Vries, 2021). People who can overcome obstacles view pressures as normal and a chance to advance, rather than an opportunity to run away from difficult situations (Travis et al., 2020).



2.2. Measurements of hardiness

In the early years of working with the notion, measuring hardiness was extremely difficult. Kobasa (1979) first analyzed it using an aggregation of 18 distinct psychological measures, aiming at capturing the aspects of commitment, control, and challenge. To make the practical use of hardiness simpler, Maddi (1987) developed a method to teach hardiness skills. In order to deal with stressful situations efficiently, the first hardiness education program incorporated “cognition, emotion, and action,” and the feedback from this process was utilized to increase participants' commitment, challenge, and control (Maddi et al., 1998, p. 79). Building on earlier research on hardiness education (Maddi, 1987; Maddi et al., 1998) with working people, Maddi et al. (2002) assessed how well hardiness education improved high-risk undergraduate students' retention rates and GPA.

Furthermore, Bartone (1989) created a 50-item, more concise and coherent hardiness test using samples of bus drivers and telephone company administrators. The DRS was later condensed and enhanced in numerous ways, yielding 30-item and 15-item versions (Bartone, 2007). The DRS-15 has been widely tested in both military and non-military samples, with generally positive findings (Britt et al., 2001; Bartone et al., 2008; Andrew et al., 2013). The brief DRS-15's final version intended to increase scale reliabilities and minimize linguistic bias in item phrasing (Bartone, 2013). The revised DRS-15 shows solid psychometric properties (Hystad et al., 2010) and evidence of predictive validity (Johnsen et al., 2013; Bartone et al., 2016). The most recent version of the Personal Views Survey (the PVS-IHR) and the one presently being utilized in research is an 18-item scale. The PVS-IIIR is a compilation of the most dependable components from previous research. There is also a Health Related Hardiness Scale (HRHS) (Pollock, 1986) and a Family Hardiness Scale (FHS) (McCubbin et al., 1986), but research using these tools is minimal.

In this research, we concentrated on intervention studies that made use of one or both of the two most well-known and popular standardized tools for assessing hardiness: Lang et al. (2003) Hardiness Scale (LGHS) and the Personal Views Survey III-R (PVS III-R; Maddi and Khoshaba, 2001) and Academic Hardiness Scale (AHS). Benishek and Lopez (2001) established the term AHS, which has been used to explore why certain students are eager to embrace academic challenges, while others shun hard academic material for fear of damaging their academic performance. The academic hardiness scale was developed by researchers following Kobasa et al. (1982) concept. These tests are established evaluation instruments used to gauge students' hardiness. Since they were first made available to the public, these tests have undergone several validation examinations conducted according to strict measurement development criteria.



2.3. Interventions for hardiness

Many researchers have identified the choice of coping mechanism as a crucial behavioral factor that influences the health and functional outcomes of a hardy disposition. The coping mechanism may function, in part, as a behavioral indicator of hardiness. The transactional model of stress (e.g., Lazarus, 2000) outlined an iterative process, in which perceptions of danger, assessments of coping resources, and, finally, decision-making over coping responses interact to determine the subjective stress felt by an individual. An inference from this transactional and iterative process is that students may be able to become more resilient and interact with their environments with lower levels of subjective stress by learning to use different coping mechanisms, developing new perspectives on stressors, and finding meaning in circumstances they might otherwise avoid. It is still necessary to investigate, in greater depth, the processes through which hardiness may boost responsiveness to psychological intervention so that hardiness research can continue to enrich evidence-based applied practice (Martens, 1987).



2.4. Current empirical studies of hardiness in universities

Empirical research has been done to look at how interventions affect how resilient and hardy university students are. The instruments used by researchers, and the study methodologies used in these studies, share many commonalities. For instance, the majority of research used one or more standardized assessments to assess the potential improvement in students' hardiness. A pre-experimental approach, such as a one-group pre-test and post-test design, was employed by the majority of studies to examine changes in hardiness before and after the interventions (Weissinger, 2003; Burbach et al., 2004; McKown, 2004). A quasi-experimental design, with convenience samples, was also popularly employed (Dale and Ballotti, 1997). In terms of intervention and execution among researchers, there were more variances than similarities. For example, treatment length varied from a few weeks (McGregor, 2001) to many years (Scott et al., 1998; Magnussen et al., 2000; Spelic et al., 2001; Bartlett and Cox, 2002). According to Thompson and Rebeschi (1999), the students studied might be either undergraduates, graduates, or postgraduates.

It is not surprising to learn that the study outcomes are uneven, given the diversity of interventions, student groups, and implementations. Similar approaches have had varying outcomes in other studies. Jafar et al. (2016) discovered that certain interventions were successful, while others failed (e.g., Jameson, 2014). It is not possible to assess the effectiveness of the various strategies for strengthening the resilience and hardiness of university students just by looking at individual empirical research. It is extremely challenging to identify the potential causes of the conflicting results obtained from various research. The link between intervention and hardiness in HE settings needs to be investigated in light of the conflicting findings about the impact of interventions on university students and hardiness.




3. Methodology


3.1. Search strategy

In this section, the methodology utilized to extract papers related to different interventions to promote and improve hardiness, academic hardiness, and psychological hardiness in university students is discussed. The reviewers conducted a systematic review and meta-analysis; came up with the eligibility and exclusion criteria and review process stages (identification, screening, and eligibility); and conducted data abstraction and analysis using the PRISMA guideline. Searches were conducted on electronic databases, including PubMed, PsycINFO, Scopus, CINAHL, Embase, and ERIC. All studies, including reviews published previously, references listed, and related essays, were checked, retrieved, and assessed for possible inclusion in the review.



3.2. Study selection

There are pre-established eligibility and exclusion criteria. First, only studies that used pre-and post-intervention designs, randomized experimental designs, non-randomized experimental designs, or quasi-experimental designs were eligible for inclusion. Excluded studies included case reports, cross-sectional studies, surveys, case-control designs, and prospective cohort studies. Second, only papers written in the English language were included. Thirdly, as the review process focused on university students' hardiness, academic hardiness, and psychological hardiness, the authors of this study did not include studies on children, studies with school student or athlete populations, or studies that specified recruiting students at universities or colleges. Lastly, the primary outcome measured in this line of study was hardiness. Thus, hardiness should have been evaluated either pre- or post-intervention, or at least once after the intervention had ended for both intervention and comparison groups.



3.3. Coding of study variables

The author(s), year of publication, country, participants, study design, sample size, nature of the intervention, duration, and outcome variables were all used to extract and code information from the chosen studies. To decrease the likelihood of mistakes and identify moderating variables when possible, information from the chosen studies was retrieved and coded. The studies included are listed in Table 1.


TABLE 1 Intervention characteristics of the included studies.

[image: Table 1]



3.4. Systematic review process

The review process was performed in March 2022. The first phase identified the keywords used for the search process. The current study used search terms related to students (e.g., “college student,” OR “university student,” OR “undergraduate”), hardiness (e.g., “academic hardiness,” OR “psychological hardiness,” OR “hardiness,”), and interventions (“treatment,” OR “training,” OR “therapy,” OR “intervention”). At this stage, after careful screening, unconnected research, studies with insufficient data, duplicate sources, and studies with unclear methodology were removed. Thirty five studies were left for full-text analysis after the second screening of titles and abstracts. Twenty three studies were not included at this stage because they were not intervention studies or their population didn't focus on university students. Finally, 12 controlled studies on hardiness interventions for university students were deemed to be appropriate for the meta-analysis (Figure 1).


[image: Figure 1]
FIGURE 1
 The flow diagram of the study (adopted from Moher et al., 2009).




3.5. Study reporting quality

The chosen studies' respective qualities were assessed using the current criteria developed for examining quantitative study data (Kmet et al., 2004). The quality of research was assessed using multiple criteria, including determining the appropriate sample size, giving adequate information for outcomes, and assessing variation in the major results. The ratings of the two independent reviewers varied from 0.89 to 1 (the first researcher obtained a mean of 0.97, while the second obtained 0.96; a range of 0–1). All studies had the same overall score from both reviewers.



3.6. Statistical analyses

To conduct the meta-analysis for hardiness, academic hardiness, and psychological hardiness, this study employed the Comprehensive Meta-Analysis (CMA) software version 2.2 (Biostat, NJ, USA). To calculate ESs, means and standard deviation (SD) calculations were employed. When means and SDs were unavailable, ESs were calculated using alternative statistics (e.g., t and F). There was one ES for each outcome variable when more than one instrument was utilized to measure the same outcome variable (Thalheimer and Cook, 2002). Hedges' g, together with the corresponding p-value and its 95 percent confidence interval (CI), served as the ES computed in each study. Because Hedges' g offers a less biased estimate of ES for small samples, it was selected (Hedges and Olkin, 1985). All outcomes' variables data were pooled for meta-analysis using the random-effects model. Cohen's (1988) paradigm of small (0.2), medium (0.5), and large (0.8) was used to evaluate ES magnitudes.



3.7. Heterogeneity

Because of the variations in samples, measures, and designs between studies, random-effects models were employed in all analyses to determine if observed heterogeneity between studies was systematic beyond what might be expected owing to sampling error. The Cochrane Q and I2 statistics were used to calculate the heterogeneity of the ESs. The Q-test assesses heterogeneity owing to sampling error, but it is insufficiently strong to detect actual heterogeneity. As a result, the I2 statistic was used to see if the proportion of variance between trials was attributable to heterogeneity, rather than chance owing to sampling error (Higgins and Thompson, 2002). The I2 value ranges from zero to one hundred percent. Indicated as no, low, medium, and high heterogeneity, respectively, were 0, 25, 50, and 75%. By deleting each study one at a time, a sensitivity analysis was also carried out to determine the influence of each study on the heterogeneity result (Borenstein et al., 2021).



3.8. Moderator analysis

Certain variables that differed among studies were investigated as moderators to measure heterogeneity across studies. Categorical factors, such as type of respondents, types of interventions, culture, and research designs, were subjected to subgroup analysis. For continuous variables, like year and duration, meta-regression was used. For all moderator analyses, mixed-effects models were used. A random-effects model was used to aggregate studies within each subgroup, while a fixed-effects model was used to look at differences between subgroups.



3.9. Publication bias

The funnel plot, Egger's test, and the fail-safe N were all used to examine publication bias. The funnel plot shows that the ESs will be distributed symmetrically around the mean if a meta-analysis incorporates all pertinent interventions and there is no publication bias (Light and Pillemer, 1984). Otherwise, the funnel plot will reveal an uneven distribution of ESs, indicating the presence of publication bias (Light and Pillemer, 1984). The asymmetry of the funnel plot is determined by Egger's test. The fail-safe N is the number of missing studies, with zero ESs necessary to convert a significant ES to a non-significant ES (Lipsey and Wilson, 2001).




4. Results


4.1. Study selection

In total, we found 3, 532 records: PubMed (923), PsycInfo (455), Scopus (806), CINAHL (260), Embase (603), ERIC (330), searching reference lists (151), and suggested by third parties (4). After duplicates were removed, 3, 069 records remained for screening. The present authors removed 2, 199 publications that did not fulfill the inclusion criteria, based on a screening of abstracts and titles. We then assessed 35 full-text articles. Twenty three studies were not included at this stage because they were not intervention studies, or because their populations did not focus on university students. Finally, 12 controlled studies on hardiness interventions for university students were deemed appropriate for meta-analysis (Figure 1).



4.2. Study characteristics

Table 1 provides an overview of the study's features. All of the studies that were considered were published between April 2014, and October 2021. The majority of the studies (9 in total) came from outside of the Western hemisphere. It should be emphasized that quasi-experimental research, using a pre-test-post-test design, was employed in six different investigations. The studies included 640 participants. Sample sizes ranged from 21 to 200. The durations of the interventions varied between 1 week and 16 weeks. One study did not report its duration. Notably, two researches (Jafar et al., 2016; Sahranavard et al., 2019) evaluated their outcome variables using group training in CBT-based stress management. Six studies assessed hardiness (Kanekar et al., 2010; Jameson, 2014; Fard and Moradkhani, 2018; Sahranavard et al., 2019; Khoiriyah et al., 2020; White et al., 2020), five studies evaluated psychological hardiness (Jafar et al., 2016; Almahaireh et al., 2018; Nikoozadeh, 2020; Torfayeh et al., 2020; Toosang et al., 2021), and one research assessed academic hardiness (Antika et al., 2020).



4.3. Effect size and homogeneity testing

Because of the variance between studies in terms of samples, measures, and designs, random-effects models were used for all analyses; and to assess if the observed heterogeneity between studies was systematic beyond what could be expected due to sampling error (Viechtbauer, 2007). Table 2 shows the results of the overall ES analysis and the test for heterogeneity. When all 12 ESs are combined, the overall estimate of ES is 0.998, with a standard error of 0.345. This indicates that, on a large ES, the intervention increased students' scores on standardized hardiness tests by 0.998 SDs. As this ES is high, it is statistically significant (z-value = 4.367, p < 0.001). The 95% CI of the mean ES is (0.549, 1.446), indicating that, 95% of the time, the true mean ES of instructional intervention will fall between 0.549 and 1.446. The Forest plot illustrates a series of estimates and their CIs at a percentage of 95% (Figure 2). Each study's ES (outcome) is also shown by a square per box, and their CIs are represented through horizontal lines. This plot displays broader CIs and inconsistent response rates, clearly demonstrating the heterogeneity of the chosen studies.


TABLE 2 Overall mean ES summary and test for heterogeneity.

[image: Table 2]
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FIGURE 2
 Forest plot for the random-effects model.


A Q statistic of 123.147 and an anticipated value of 11 were obtained from the test for heterogeneity. A p-value of < 0.001 indicates that the test of the null hypothesis is statistically significant. This suggests that an explanation is required for the statistically significant variability of the ESs. The estimated I2 value is 91.068%, indicating that the actual variations in the ES account for 91.068% of the observed total variance between studies. The variance of the mean ES is 0.526 (T2 statistic) and the SD is 0.725 (T-statistic).



4.4. Publication bias

The current study tried to solve the ‘file-drawer problem,' which is frequently connected to meta-analysis. This study calculated Rosenthal (1979) fail-safe N, the Egger test, and the Begg and funnel plots to reduce the impact of the file drawer problem. In Figure 3, the funnel plot is displayed. A visual interpretation of the funnel plot and Egger's test indicates that there is no connection between standard error and the ES. The funnel plot of the eleven-ES, for instance, shows one outlier but no significant asymmetry (Figure 3). In the overall number of studies, the Begg's test for small-study effects and Egger's regression test revealed no indication of publication bias (p = 0.352 and p = 0.1066, respectively). In addition to that, the fail-safe N of 427 far exceeded the threshold of 115 (z = 11.84, p < 0.001; 70 = 5X12+10; 5k+10, Card, 2011). Neither test showed publication bias, so selection modeling was not needed.


[image: Figure 3]
FIGURE 3
 Funnel plot of the overall mean ES analysis.




4.5. Subgroup analyses

The authors conducted meta-regression analysis for continuous variables and subgroup analyses for categorical variables (Table 3) to test for moderators of the interventions' influence on hardiness (Table 4).


TABLE 3 Subgroup comparison results (categorical variables).

[image: Table 3]


TABLE 4 Meta-regression analysis of continuous variables (random-effects model).

[image: Table 4]


4.5.1. Respondent type

The respondent type was examined as a moderator. Four studies used medical students and eight studies used non-medical students as respondents. Table 3 shows the results of the subgroup analysis. The ES for the association between hardiness intervention and both types of respondents was significant (p < 0.001). However, there were no significant differences detected between respondent types (Q = 0.508, p = 0.476).



4.5.2. Culture

The region of origin of the studies also had a significant moderating effect on this outcome (Q = 7.519; p = 0.006). Studies from non-Western countries had a better ES (g = 0.305, 95% CI 0.724, 1.920, p < 0.001) than studies from Western countries (g = 0.305, 95% CI 0.724, 1.920, p < 0.001).



4.5.3. Intervention types

In the included studies, hardiness interventions were done via different types of interventions, including cognitive-based intervention (CBI; Toosang et al., 2021), hardiness interventions (Nikoozadeh, 2020), and other types of interventions (Antika et al., 2020). The ES between the cognitive-based intervention and control groups was 0.503 (95% CI 1.029 to 3.001), indicating a medium positive effect. In addition to that, significant subgroup differences between the use of hardiness interventions were found (I2 = 83%, p = 0.015), with a small statistically significant effect = 0.470 (95% CI 0.358–0.711) in favor of the intervention group. However, no significant difference was found in other interventions, (I2 = 87%, p = 0.559), with a small statistically significant effect of 0.090 (95% CI = −0.435, 1.409).



4.5.4. Research design

The included hardiness intervention studies had different research designs, including quasi-experimental and non-quasi-experimental studies. Subgroup analysis indicated that there was a non-significant difference between research designs (Q = 0.145, p = 0.703). Conversely, the ESs for both designs were significant.




4.6. Meta-regression

To determine if publication year and the length of interventions, which ranged from 4 to 16 weeks, were significant predictors of ES using different models, univariate meta-regression was conducted (Table 4). Results showed that all variables were significant predictors of ES, both publication year [QM (1) = 27.02, p < 0.000] and duration [QM (1) = 13.12, p = 0.000]. The results imply that the time spent on the interventions and the year of publication are systematically related to the improvement of hardiness.




5. Discussion

The concept of hardiness, and whether intervention tactics might improve it among university students, have gained more and more attention. To the best of our knowledge, this is the first meta-analysis that specifically looks at how well various interventions may have changed hardiness, as measured by established hardiness measures. The current findings show that some forms of hardiness intervention seem to be advantageous in the setting of HE. Cognitive-based intervention, in particular, seems to be able to greatly improve measures of hardiness. By examining the impact of intervention techniques in many studies that have a focus on university students, this study contributes to the body of knowledge on hardiness.

The goal of this research was to comprehensively examine the important findings of 12 studies, with 640 participants, that were done till March, 2021, to assess the effectiveness of interventions in improving university students' hardiness. The results of this meta-analysis demonstrated that interventions were efficacious for university students' hardiness. The studies discussed here varied greatly in study design, sample size, and outcome measures. Four studies used one-group (Antika et al., 2020; Khoiriyah et al., 2020; Nikoozadeh, 2020; White et al., 2020). It's interesting to note that only one research found an insignificant improvement in hardiness (White et al., 2020) post-intervention. Half of the studies (6) were quasi-experimental. Five reported statistically significant findings involving increased hardiness (Jafar et al., 2016; Almahaireh et al., 2018; Sahranavard et al., 2019; Torfayeh et al., 2020; Toosang et al., 2021). Only one reported insignificant findings (Jameson, 2014). The present review identified four studies that used CBT and other related techniques (Jafar et al., 2016; Sahranavard et al., 2019; Khoiriyah et al., 2020; Toosang et al., 2021). These studies reported that CBT had a significant influence on improving university students' hardiness.

Overall, a meta-analysis of 12 ESs from 12 empirical researches on enhancing hardiness in college students resulted in a general ES of 0.998, with a p-value of 0.000. The 95% CI of the overall ES was (0.549, 1.446). This suggests that intervention strategies affect and increase university students' hardiness and their dimensions (commitment, control, and challenge). According to standard cut-off values, the magnitude of the overall ES is large (Cohen, 1988). The results of this study reflect previous researches' findings that intervention tactics are typically beneficial in promoting students' hardiness (White et al., 2020). This is promising for educators, who are trying to foster this hardiness so students can learn to handle stress appropriately. This result is consistent with the third wave of resilience research, which is concerned with creating and assessing interventions to boost psychological resilience and avoid stress-related mental disorders (Waite and Richardson, 2004; Bengel and Lyssenko, 2012).

After determining the overall ES, the current study checked to see whether there was any significant variation in the study results. A test for heterogeneity was performed for this reason. Results revealed a p-value of < 0.001 and a Q-statistic of 123.147. This implies that there was statistically significant variation among ESs from various studies. To put it another way, the ESs of the interventions were inconsistent and dissimilar from one another. This outcome is not unexpected. Of course, the intervention's impact varied from study to study. There always tends to be various true ESs underlying different studies, and, hence, diversity across ESs – unless the ESs concern a series of experiments that were done by the same researchers utilizing the same intervention and similar techniques (Borenstein et al., 2009). Examining potential causes of the variation between ESs was necessary to determine if the test for heterogeneity's significant result was accurate.

Results from the subgroup analyses found that the effects on university students' hardiness were significant for cognitive–behavioral individual or group psychotherapy (CBT) and hardiness interventions, but not for other interventions, like preventive counseling programs and internet-based interventions. Significant subgroup differences between the usage of the cognitive-based therapies (i.e., cognitive restructuring techniques, group training of CBT-based stress management, and metacognitive therapy) were reported in four of the twelve studies. Torfayeh et al. (2020) explored the effects an 8-session course of metacognitive therapy had on improving the psychological hardiness of students. Their findings revealed significant within-group effects on the psychological hardiness measure. In the three phases of pre-test, post-test, and follow-up, for the psychological hardiness variable, there were significant differences between the experimental and control groups (p = 0.001).

Moreover, the intervention had a significant effect on psychological hardiness. Likewise, Toosang et al. (2021) compared the scores of a group of students who received nine interventional sessions of CBT with the scores of subjects in a control group. In the post-test, they discovered that students in the intervention group had much lower levels of depression and anxiety than those in the control group. In the post-training period of CBT, there was a statistically significant difference between the mean scores of hardiness and their dimensions in the two groups. Another study, conducted by Jafar et al. (2016), evaluated an intervention program comprising elements of CBT-based stress management. The randomized controlled design was comprised of two groups that received the Beck Anxiety Inventory. The findings of MANOVA showed that there was a significant difference in the hardiness of the two groups. Using a convenience sample (intervention group) and a control group, Sahranavard et al. (2019) demonstrated group training using cognitive-behavioral therapy-based stress management to improve the hardiness of female students at the Birjand University of Medical Sciences. The study showed that the means of hardiness increased in the post-test for the experimental group. This meta-analysis's results show that cognitive-based interventions can complement or offer an alternative to pharmacological treatments, especially when implemented in the symptomatic stages or when mild cognitive impairment begins to develop. Unwin et al. (2016) found that CBT increases hardiness, which supports this. Students in HE who lack resilience may benefit from CBT interventions.

Furthermore, for hardiness interventions, two of the twelve trials found significant differences between subgroups. Nikoozadeh (2020) investigated whether 12 sessions of hardiness training intervention could lead to significant changes in students' perceived stress and psychological hardiness. The sub-analysis results revealed a substantial decrease in felt stress and an improvement in psychological hardiness in the experimental group, but not so much in the control group. Other studies investigated interventions that included only some aspects of mindfulness. Jameson (2014) tested whether hardiness educational intervention would improve the hardiness and perceived stress levels of junior baccalaureate nursing students. Results revealed that the hardiness intervention had no statistically significant impact on raising the hardiness scores of either group. The study's findings suggest that a hardiness educational intervention may boost undergraduate students' academic performance by teaching them to view stress as an opportunity for growth rather than adversity. According to Maddi et al. (2009), hardiness education is an effective strategy for managing stress. For pupils undergoing stressful transitions, hardiness education supports adaptive coping and provides a road to resilience. Overall, it seems that hardiness training could be successful in providing the knowledge necessary to promote hardiness among students.

Sub-analysis results also revealed that sensitivity to university students' culturally embedded hardiness can be found in both Western and non-Western countries. We highlighted that hardiness is not only a student's capacity to overcome adversity, but also the capacity of the student's environment to provide access to health-enhancing resources in culturally relevant ways. The meta-regression results revealed that a study's publication year was a significant moderator, indicating that earlier studies produced larger ESs than more recent ones; and that the duration of the intervention allows for more opportunities to present information about attitudinal and behavioral change skills, thus allowing participants to reflect on the intervention material between sessions and allowing them to practice new skills. As a result, it is not unexpected that complicated interventions have greater effects. In the current meta-analysis, four trials with intervention durations of 10 weeks or longer indicated a substantial increase in university students' hardiness (Jafar et al., 2016; Sahranavard et al., 2019; Nikoozadeh, 2020; Toosang et al., 2021).



6. Conclusion

In a changing world, university students will confront new problems and devise new tactics to keep up with shifting expectations. A significant proportion of young adults and students are seeking psychological services. As a result, the supply of such services is a critical professional concern all over the world. Mental disorders and illnesses are growing increasingly common among students, but college and university counseling facilities are not keeping up with the demand. As such, this is an excellent opportunity to study interventions for university students and determine what is available, what is still needed, and what services may be introduced to guarantee that students' hardiness is addressed. Our findings point to the need to continue to research and promote hardiness among university students, as well as the need to invest in properly educated personnel and, in the long run, establish CBT and hardiness interventions for students who may not otherwise have access to treatment. More comprehensive services, in particular, are required to assist students with mental health issues. Both health and education experts must invest in interventions for university students at strategic locations to develop hardiness. This will address a broader spectrum of unique and complicated student mental health concerns, while also mitigating the unbalanced supply and demand for services.



7. Study limitations and future study

Although meta-analysis is becoming more commonly used to assess the effectiveness of interventions, its limits should also be recognized (Butler et al., 2006). The study's small sample size meant that, despite the ES being significantly greater than the others, it had wide CIs and contributed relatively little to the total aggregate impact. Aggregating ESs may hide trial-to-trial variation, but including moderator factors, like in this meta-analysis, may assist in overcoming this drawback. However, due to the small number of studies included, the authors were unable to evaluate every potential moderator concerning participant and facilitator characteristics. For instance, the present meta-analysis did not assess participant gender, the nature of the hardiness interventions, dropout rates, or facilitator adherence or fidelity, all of which might have contributed to the studies' variability and should be included in the future meta-analyses. Notably, both genders were represented among the participants in these investigations. Nonetheless, concentrating on gender-specific methods is an area for further research. Furthermore, because this study only included studies published in peer-reviewed journals in English, we should be wary of the possibility of publication bias, even if our analyses suggest that it is unlikely to be a substantial concern for this meta-analysis. The intervention studies were carried out in several countries; however, the majority of studies were carried out in non-English speaking countries, thus generalizability to other cultural contexts may be restricted. In general, interventions in the included trials were brief, which might reduce the interventions' impacts. As the majority of studies used Iranian samples, generalizability is similarly restricted. Future studies must, therefore, replicate these findings using racially/ethnically varied samples from other nations.

To ascertain if interventions to lessen the quantity or severity of stressors, interventions to lessen the effects of stress, or interventions to reappraise stressors may produce more consistent findings, future research should incorporate a bigger sample size of randomized controlled trials. Furthermore, longitudinal studies are needed to assess if any of the intervention strategies discussed in this study have long-term effectiveness. It is critical to understand which interventions are most operative in decreasing stress in university students in the short term, as well as which interventions have long-term effects on improved comprehension and retention of information, decreased attrition, and retention through an initial exposure to practice in the first year after graduation. Not only will university students and professors benefit, but so will healthcare employers and patients.
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