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Abstract

Background

Lowered mental wellbeing of students is a growing health and societal problem. Experienc-

ing high levels of stress for a longer period of time has been associated with an increased

risk for lower mental wellbeing and mental health problems. To reduce stress and improve

mental wellbeing it is important to understand how various sources of stress are related with

mental wellbeing and which factors can buffer the impact of stress on mental wellbeing.

Objectives

Deriving from a conceptual model the aim of the study was to explore 1) the association of

underlying stressors (academic pressure, family circumstances, side-activity pressure, and

financial situation) with perceived stress and mental wellbeing, 2) whether perceived stress

mediates the association between the sources of stress and mental wellbeing and 3)

whether loneliness, self-esteem, personality and coping styles buffer or reinforce the impact

of perceived stress on mental wellbeing.

Method

A cross-sectional survey design was used among students of an University of Applied Sci-

ences and conducted between November 16, 2020, and January 18, 2021. Study variables

were mental wellbeing, perceived stress, academic pressure, financial pressure, family

pressure and side-activity pressure, coping style, self-esteem, loneliness, personality. The

questionnaire was constructed using validated measures. Simple and multiple linear regres-

sion analyses were conducted to assess the association between perceived stress, sources
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of stress and mental wellbeing. Mediation and moderation processes were explored using

Hayes PROCESS models.

Results

A total of 875 university students (37,2% male, 62,3% female, mean age 21,6) participated.

Perceived stress had a strong negative association with mental wellbeing (unstandardized

regression coefficient (b) = -.848, p < .001; r = -.667, p < .01), explaining 45% of the vari-

ance. Academic pressure (b = -8.014, p < .01), family pressure (b = -3.189, p < .01), side-

activity pressure (b = -3.032, p < .01) and financial pressure (b = -2.041, p < .01) all had a

negative impact on mental wellbeing. This effect was mediated by perceived stress, but a

direct effect remained for academic pressure (b = -3.306, p < .01) and family pressure (b =

-1.130, p < .01). Significant interaction effects between perceived stress and mental wellbe-

ing were found for approach coping (low = -.93, p < .01; high = -.64, p < .01) and emotional

stability (low = -.81, p < .01; high = -.64, p < .01).

Conclusion

Perceived stress has a major impact on students’ mental wellbeing. Underlying stressors

were mediated by perceived stress, but direct effects were also found. To protect the mental

wellbeing of students, it is urgent to reduce perceived stress, suppress underlying stressors

and make students more resilient through the development of found buffers, such as

approach coping.

Introduction

The mental wellbeing of students is under pressure, and this is a serious health and societal

problem. Recent research has shown that students are a ’very high-risk population’ for mental

health problems and disorders [1,2]. Mental wellbeing is more than just the absence of mental

illness, but also includes psychological functioning, life satisfaction, and ability to develop and

maintain mutually beneficial relationships [3]. Increased stress is considered an important

cause for lowered mental wellbeing, as persistent stress is associated with an increased risk of

mental disorders, a deteriorated quality of life and a decrease in study success [4–7]. In the

Netherlands, recent studies have shown that over 60% of the students report excessive levels of

stress [8–10]. In addition, more than half suffer from burnout-related complaints, such as

emotional exhaustion and avoidance of social contacts [11]. To alleviate the problem and

improve mental wellbeing of students it is important to increase our understanding of how

perceived stress and underlying sources of stress are related to mental wellbeing and what fac-

tors can buffer the negative effects of stress on mental wellbeing. These insights can lead to the

identification of target points for preventive interventions [10,12].

Stress is described as the way one deals with expectations and pressure from the environ-

ment that can be experienced as threatening or overwhelming by an individual [13]. Perceived

stress is the extent to which certain situations are judged to be stressful [14]. The moment one

falls short in personal resources to alleviate the perceived stress (e.g. lack of coping) there is a

risk for a decreased mental wellbeing [15]. Perceived stress has a strong influence on the level

of students’ mental wellbeing [16]. Evidence is available for an increased perceived stress level

of university students in the past years [17,18]. Research has mainly been conducted among
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medical education (e.g., medicine, nursing, dentistry and psychology), but similar findings

have been made for other educational programs [19]. In recent studies, several factors have

been identified as underlying stressors having both a direct- and indirect effect on mental well-

being. Academic- and performance pressures were reported in various educational profiles

and seem to be the most influential determinants of perceived stress [10,20,21]. In addition,

perceived stress has been found to strongly correlate with female gender [22], family circum-

stances [23], lack of leisure or side-activities [24], financial situation [25], self-esteem [26], cop-

ing style and study satisfaction [27]. Perceived stress has also been found to be a significant

mediator in the association between emotional intelligence and indicators of mental wellbeing

[28]. Similar mediation effects were found in the relation between social skills and mental well-

being [29].

The impact of perceived stress on mental wellbeing, however, is complex and depends on

internal and external personal resources, such as coping and social support [1]. The degree to

which stress is perceived depends on underlying factors or stressors. Loneliness can lead to

deteriorating personal resources, increasing the association of perceived stress and mental

wellbeing. The impact of loneliness on mental wellbeing was especially found among interna-

tional students, due to a lack of support coping and social contacts [30]. Personality also affects

the association between perceived stress and mental wellbeing. A significant positive associa-

tion was found between self-critical perfectionism, depression and stress symptoms [31],

whereas students who are open to new experiences and environments, were found to experi-

ence significantly less stress and were more able to adapt to new environments [32]. Finally,

applying the right coping style is crucial in dealing with stress, by preventing the development

of its (potential) deleterious consequences [21]. The number of mental health problems experi-

enced by students is related to their ability to cope with stressors [33,34]. Problem-focused

coping, also named approach coping, seems to moderate the relation between perceived stress

and mental wellbeing [35]. At low levels of problem-focused coping, perceived stress had a

greater impact on mental wellbeing than at high levels of problem-focused coping.

Even though there is already evidence on the association between stressors, perceived stress,

mental wellbeing and potential stress-buffering factors, there is a lack of insight in how all

these factors link together. Based on the evidence of underlying factors, a conceptual model

has been developed (Fig 1). The conceptual model presents the expected relations between

underlying stressors, perceived stress, personal characteristics, personal resources and mental

wellbeing. The structure of the conceptual model is partly derived from the Job Demands-

Resources model designed by Demerouti, Bakker, Nachreiner, and Schaufeli and the Student

Wellbeing model designed by Gubbels and Kappe [36,37]. These models reflect the balance

between stressors and personal resources to prevent one from ending up in a burnout or lack-

ing in study success. The aim of this study is to explore 1) how the identified underlying stress-

ors are related to perceived stress and mental wellbeing, 2) to what extent the association

between underlying stressors and mental wellbeing are mediated through perceived stress and

3) which factors can buffer or reinforce the association between perceived stress and mental

wellbeing among university students.

Method

Design

A cross-sectional online survey study was conducted between November 16, 2020, and January

18, 2021. Ethical clearance was obtained under the license of the master’s program Health Edu-

cation and Promotion at Maastricht University (number i6217401).
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Sample

Prospective participants were students from the HZ University of Applied Sciences in The

Netherlands. All students (n = 4800) could participate in the study. No exclusion criteria were

used. To have sufficient power for the mediation and moderation analyses, at least 356 stu-

dents had to participate in the study.

Recruitment and procedure

Recruitment materials were designed and distributed by second-year students of International

Business and Management (IBM) at HZ, who acted as data-collection assistants (DCA’s). This

method of data collection has been used to promote the research in a more personalized way

and, as a result, to increase the number of respondents. The DCA’s were divided into small

groups, each responsible for data collection in one of the Bachelor study programs at HZ. The

DCA’s developed interactive videos in which they explained the purpose and the value of the

study. The video was then shown to the students in the Bachelor study programs, with DCA’s

providing additional explanations. In addition, all students received an information letter by

e-mail geared to the language used in the study program, Dutch or English. The letter con-

tained general information about the purpose of the study, the time it took to participate, the

consideration, privacy conditions (including anonymity) and the option to withdraw at any

time without consequences. As a token of appreciation, participants had a chance to win an

iPhone SE 2020 and ten EUR 15,—gift vouchers from Bol.com. Finally, the letter contained a

digital reference to the questionnaire, in both Dutch and English. Students wanted to

Fig 1. Conceptual model of the relationship between underlying stressors, perceived stress, characteristics, personal resources, and mental wellbeing.

https://doi.org/10.1371/journal.pone.0275925.g001
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participate were automatically directed to an information page in which they had to give

informed consent. Students could only participate in the study if they gave informed consent.

Questionnaire and measures

The online questionnaire was provided through the online survey program Survalyzer. Both, a

Dutch and an English version, were offered and students could choose the preferred language.

Translations of the questionnaires were taken from recently conducted studies and checked by

several independent researchers. Before the questionnaire was distributed to the entire popula-

tion, it was pre-tested by 60 International Business students. After that, several small adjust-

ments were made, such as a larger font. The measured concepts were mental wellbeing,

perceived stress, coping style, self-esteem, loneliness, personality, academic pressure, family

pressure, financial pressure and side-activity pressure and demographic factors. For measure-

ment of each concept existing validated questionnaires were used. Dutch language versions of

the instruments that had been used in previous studies were used, after checking by several

independent researchers for accuracy of translations. Completing the questionnaire took on

average 15 minutes. Table 1 lists studied concepts with number of items, range, and internal

consistency.

Mental wellbeing was measured with the Warwick-Edinburgh Mental Wellbeing scale [3].

This questionnaire consisted of fourteen items focusing on psychological functioning, life sat-

isfaction, and ability to develop and maintain mutually beneficial relationships. The answering

format is a five-point Likert scale from "none of the time" to "all of the time". An example ques-

tion is ‘In the past two weeks, I’ve been feeling optimistic about the future’. The questionnaire

has successfully been applied in several student surveys and was found to be valid [43]. When

the internal consistency was found to be sufficient, a composite score was calculated based on

a sum with a range of 14 to 70. A higher score represents better mental wellbeing. No cut-off

score was available, however previous research among students in Scotland had an average

score of 51.8 [44].

Perceived stress was measured with the Perceived Stress Scale [14]. This is a validated ten

item questionnaire that assesses the level of stress people perceive in different situations. Items

in this questionnaire addressed feelings and thoughts with focus on the past month. An exam-

ple question is ‘In the last month, how often have you been upset because of something that hap-
pened unexpectedly?’ The answering format was a five-point Likert scale from "never" to

"always". When the internal consistency was found to be sufficient, the scale score was calcu-

lated based on a sum using a range between 0 and 40. Based on the score a categorization can

Table 1. Study variables with measures and internal consistency.

Concept Questionnaire Scale Items Cronbach’s Alpha

Mental wellbeing Warwick-Edinburgh Mental Wellbeing Scale [3]. 14–70 14 α 0.905

Perceived stress Perceived Stress Scale [14]. 0–40 10 α 0.854

Coping style Brief COPE [38]. 12–48 24 α 0.770

Self-esteem Rosenberg Self Esteem Scale [39]. 0–30 10 α 0.884

Loneliness CEL Loneliness Scale [40]. 3–12 3 α 0.856

Personality Ten Item Personality Measure (TIPI) [41]. 1–7 10 α 0.536

Academic pressure Perceptions of Academic Stress [19]. 1–5 18 α 0.891

Financial pressure Adolescent Stress Questionnaire [42]. 1–5 6 α 0.871

Family pressure 1–5 6 α 0.775

Side-activity pressure 1–5 6 α 0.915

https://doi.org/10.1371/journal.pone.0275925.t001
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be made in low perceived stress 0–13, moderate perceived stress 14–26 or a high amount of

perceived stress 27–40.

Coping style was measured with the Brief COPE, a 28-item validated questionnaire of strat-

egies used to deal with or regulate cognitions in response to stressors [38]. Twelve items relate

to approach coping and twelve items to avoidant coping. Participants were asked to reflect on

life events. An example question is ‘I’ve been taking action to try to make the situation better’.
The other four items dealt with humor and religion and were not part of approach or avoidant

coping. To keep the questionnaire as compact as possible, it was decided to remove these

items. The answering format was a four-point Likert scale from ‘I haven’t been doing this at

all’ till ‘I have been doing this a lot’. When the internal consistency was sufficient, the scores of

both coping styles were determined based on a sum score with a range of 12 to 48.

Self-esteem was measured with the Rosenberg Self Esteem Scale [39], a ten-item validated

questionnaire that provides insight into participant’s self-esteem. An example question is ‘On
the whole, I am satisfied with myself’. The answering format was a four-point Likert scale from

"strongly disagree" to “strongly agree”. When the internal consistency was found to be suffi-

cient, the scale score was calculated based on a sum score with a range of 0 to 30.

Loneliness was measured with the CEL Loneliness scale [40], a three-item validated ques-

tionnaire measuring loneliness. An example question is ‘I am content with my friendships and
relationships’. The answering format was a four-point Likert scale from "strongly disagree" to

“strongly agree”. When the internal consistency was found to be sufficient, the scale score was

calculated with a sum score ranged 3 to 12.

Personality was measured with the Ten Item Personality measure (TIPI), a ten-item vali-

dated questionnaire based on the Big Five personality dimensions [41]. The personality traits

extraversion, agreeableness, openness to experiences, conscientiousness and emotional stabil-

ity were measured. An example question is ‘I see myself as extraverted, enthusiastic”. Due to a

negative internal consistency of the items measuring agreeableness, they were separated into

two personalities: critical and sympathetic. The answering format was a seven-point Likert

scale from “disagree strongly" to "agree strongly”. By using a mean score, the score on the per-

sonality trait was calculated with a range of 1 to 7.

Academic pressure was measured with the validated 18 item Perceptions of Academic

Stress questionnaire [19]. The questionnaire was developed to measure academic pressure

among students and focused on: pressures to perform, perceptions of workload and examina-

tion, self-perceptions, and time restraints. An example question is ‘I am confident that I will be
a successful student’. The answering format was a five-point Likert scale from “disagree

strongly" to "agree strongly”. When the internal consistency was found to be sufficient, the

scale score was calculated with a mean score ranged 1 to 5.

Family pressure, financial pressure and side-activity pressure were measured with the

Adolescent Stress Questionnaire [42]. This is a validated 56-item questionnaire designed to

determine stress categories in adolescents, of which 18 items were used in this study. The com-

ponents of the questionnaire are stress of home life, stress of school performance, stress of

school attendance, stress of romantic relationships, stress of peer pressure, stress of teacher

interaction, stress of future uncertainty, stress of school/leisure conflict and stress of financial

pressure. An example question is ‘Not enough money to buy the things you need’. Only the cate-

gories stress of home life, stress of school/leisure conflict and stress of financial pressure were

used. The answering format was a five-point Likert scale from “disagree strongly" to "agree

strongly”. When the internal consistency was found to be sufficient, the scale score was calcu-

lated with a mean score ranged 1 to 5.

Finally, the following demographic characteristics were measured: gender, age, educational

form, academic year, educational program, educational level, living situation, student loan and
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occupation. Gender had three categories: man, woman and gender-fluid. Age was open and

filled in with two digits. Educational form had two options: full-time or part-time. The aca-

demic year had the options: 1, 2, 3, 4 and 5+. Educational program made it possible to select

one program from all offered programs. Educational level had three options: associate degree,

bachelor’s degree, and master’s degree. Living situation was subdivided into living indepen-

dently, living with parents/caregivers or another situation. Student loan and occupation were

both binary questions (yes or no).

Analysis

Data analysis was performed with the statistics program SPSS, version 27. Descriptive statistics

were used to describe the study population and to gain insight into scores of the main con-

cepts. Next, we looked at the associations between variables using bivariate correlation analysis

between the main concepts of the conceptual model (Fig 1). To better understand the direct

relations between variables, simple linear regression analysis was performed for the relation

between perceived stress and mental wellbeing, and between underlying stressors and mental

wellbeing. Multiple linear regression analysis was performed to gain insight in the association

between underlying stressors as independent variables and perceived stress as dependent vari-

able. To assess whether perceived stress mediates the relation between the underlying stressors

and mental wellbeing a mediation analysis was performed, using Hayes PROCESS tool media-

tion model 4. To assess whether loneliness, personality, self-esteem and coping style moder-

ated the relation between perceived stress and mental wellbeing a series of moderation

analyses was performed using Hayes PROCESS tool moderation model 1. When there was sig-

nificant interaction, simple slopes analyses were performed. Three values of the moderator

variable were presented: low (-1 SD), medium (Mean) and high (+1 SD). A significance level

of p< 0.1 was used in the PROCESS analyses.

Results

Participants

Of the 1855 students opened the online questionnaire. About half dropped out or did not give

informed consent. A total of 875completed the study. The majority of the participants were

women 62.3% (n = 545) (Table 2). The vast majority of participants studied full-time 91.2%

(n = 798). The mean age was 21.6 years (SD 5.4). Students from all academic years were repre-

sented in the study, but the majority were from years one 29% (n = 254) and two 33.6%

(n = 294). Among the participant, 92.5% (n = 809) was in a bachelor’s program. Most partici-

pants lived with their parents or caregivers, 59.4% (n = 520). Finally, 72.2% (n = 632) had a job

alongside the study and 35.3% (n = 309) had a student loan.

Mean scores of study variables

Table 3 presents the mean scores of all study variables. Mental wellbeing had a mean score of

48.7 (Standard deviation (SD) 8.4; scale range 14–70), indicating an average score. The mean

score for perceived stress was 19.7 (SD 6.6) on the scale ranging from 0 to 40. A total of 15.3%

experienced a high amount of stress, 65.8% moderate and 18.9% a low amount of stress. On

average, approach coping 32.6 (SD 5.9) was more dominant than avoidant coping 23.8 (SD
4.7) on a scale ranging from 12 to 48. Self-esteem scored medium to high with a mean score of

19.2 (SD 5.2). Loneliness among participants scored low to average with a mean score of 5.6

(SD 2.0) on a scale ranging from 3 to 12. All underlying stressors had a scale range from 1 to 5.

Side-activity pressure scored highest with a mean score of 3.2 (SD 1.0). This was followed by
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financial pressure with a mean score of 2.8 (SD 1.0), academic pressure with a mean score of

2.6 (SD 0.6) and eventually family pressure with a mean score of 2.2 (SD 0.9). Finally, six types

of personality were measured with a scale range from 1 to 7. The most dominant personality

was sympathetic with a mean score of 5.8 (SD 1.1). This was followed by conscientiousness

with a mean score of 5.4 (SD 1.2), openness to experiences 5.2 (SD 1.1), emotional stability 4.6

(SD 1.5) and extraversion 4.4 (SD 1.5). The personality of criticality was less present and had a

mean score of 2.5 (SD 1.3).

Bivariate correlations between study variables

There was a strong negative correlation between perceived stress and mental wellbeing (Pear-

son’s correlation (r) = -.67; p< .01) (Table 3). Also, the four categories of stressors had a nega-

tive correlation with mental wellbeing, with academic pressure having the strongest negative

correlation (r = -.54; p< .01). All stressors had a positive correlation with each other and with

perceived stress. There was a strong positive correlation between self-esteem and mental well-

being (r = .64; p< .01) and a negative correlation between self-esteem and perceived stress (r =

-.55; p< .01). Loneliness was negatively correlated with mental wellbeing (r = -.45; p< .01)

and positively with perceived stress (r = .36; p< .01). Finally, the personality trait, emotional

stability had a moderate to strong correlation with mental wellbeing (r = .50; p< .01) and per-

ceived stress (r = -.55; p< .01).

Simple and multiple linear regression

Perceived stress was significantly associated with mental wellbeing (b = -0.848, p< 0.001) and

explained 45% of the variance in mental wellbeing. Academic pressure, family pressure, side-

activity pressure and financial pressure were significantly associated with perceived stress and

Table 2. Demographic characteristics of participants (n = 875).

Category n %� M(SD)

Gender Male 326 37,3 -

Female 545 62,3

Gender-fluid 4 0,5

Age - 21,6(5,4)
Educational form Full-time 798 91,2 -

Part-time 77 8,8

Study year 1 254 29,0 -

2 294 33,6

3 162 18,5

4 150 17,1

5+ 15 1,7

Educational level Associate Degree 57 6,5 -

Bachelor 809 92,5

Master 9 1,0

Living situation Independent 312 35,7 -

Caregivers 520 59,4

Other 43 4,9

Side job 632 72,2 -

Study loan 309 35,3 -

�Percentages are rounded to a decimal.

https://doi.org/10.1371/journal.pone.0275925.t002
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explained 42% of the variance in perceived stress. Academic pressure (b = 4.736, p< 0.001)

and side-activity pressure (b = 1.676, p< 0.001) had a strong positive significant association

with perceived stress. Financial pressure (b = 0.525, p< 0.01) and family pressure (b = .373,

p = 0.09) had a moderate to small association with perceived stress.

Mediation through perceived stress

Fig 2 shows four mediation models, where the independent variables are the underlying stress-

ors. The mediator is perceived stress, and the dependent variable is mental wellbeing. Each

mediation model describes four relations: from independent variable to the mediator, from

mediator to the dependent variable, the total effect of the independent variable on the depen-

dent variable (solid line), and the direct effect of the independent variable on the dependent

variable in the mediation model (broken line). As Fig 2 illustrates, all underlying stressors had

a significant association with mental wellbeing (solid line from stressor to mental wellbeing).

The strongest association was found for academic pressure, followed by family pressure, side-

activity pressure, and financial pressure. For all stressors, there was a significant mediation by

perceived stress. Complete mediation took place in the models of financial pressure and side-

activity pressure, as the direct effect disappeared after presence of the mediator (dashed line).

The indirect effect of financial pressure on mental wellbeing was significant [Effect = -1.811;

CI (-2.21, -1.44)]. This also applied to the mediation model of side-activity pressure [Effect =

-2.843; CI (-3.24, -2.47)]. Partial mediation took place in the models of academic pressure and

family pressure, with a significant direct effect remaining after the presence of the mediator

(broken line from stressor to mental wellbeing). However, a significant indirect effect also

appeared in these models, considering academic pressure [Effect = -4.708; CI (-5.47, -3.99)]

and family pressure [Effect = -2.060; CI (-2.45, -1.68)].

Moderation between perceived stress and mental wellbeing

A significant interaction with perceived stress was found for emotional stability, approach cop-

ing and the personality traits openness to experiences and critical (Table 4). Subsequent simple

Fig 2. Mediation models of perceived stress between underlying stressors and mental wellbeing showing the total effect (solid line, c)

and direct effect after mediation (broken line c’). � p is significant at the<0.01 level.

https://doi.org/10.1371/journal.pone.0275925.g002

PLOS ONE How stress-related factors affect mental wellbeing of university students

PLOS ONE | https://doi.org/10.1371/journal.pone.0275925 November 7, 2022 10 / 16

https://doi.org/10.1371/journal.pone.0275925.g002
https://doi.org/10.1371/journal.pone.0275925


slopes analyses show the conditional effects (CE) for the moderator variable at -1 SD, M and

+1 SD (Fig 3). The association between perceived stress and mental wellbeing was stronger

at low levels of emotional stability (CE = -.81; p =< .01) than at high levels (CE = -.64; p =

< .01). This was also seen in approach coping. At low levels there was a stronger association

(CE = -.93; p =< .01) than at high levels (CE = -.64; p =< .01). Similar findings were made in

the personality trait, openness to experiences. At low levels of openness to experiences (CE =

-.89; p =< .01), the association was stronger than at high levels (CE = -.79; p =< .01). Finally,

the personality trait, critical showed opposite results. At low levels of critical (CE = -.79; p =

< .01), the association was less strong than at high levels (CE = -.89; p =< .01).

Discussion

The present study aimed to explore 1) how the identified underlying stressors are related to

perceived stress and mental wellbeing, 2) to what extent the association between underlying

stressors and mental wellbeing are mediated through perceived stress and 3) which factors can

buffer or reinforce the association between perceived stress and mental wellbeing among uni-

versity students. In this study, perceived stress had a strong negative association with mental

wellbeing and 45% of the variance in mental wellbeing was explained by perceived stress. A

strong association has also been found between the underlying stressors and perceived stress,

explaining 42% of the variance in mental wellbeing. Of the underlying stressors, academic

pressure had the strongest negative impact on mental wellbeing and side-activity pressure had

the highest score compared to other underlying stressors. The impact of side-activity pressure

and financial pressure on mental wellbeing was entirely mediated by perceived stress. Aca-

demic pressure and family pressure were partly mediated by perceived stress, but also had a

direct effect on mental wellbeing in the mediation model. Emotional stability, approach cop-

ing, openness to experiences and being critical showed a positive moderation effect on the rela-

tion between perceived stress and mental wellbeing. Emotional stability and approach coping

most strongly buffered the impact of perceived stress on mental wellbeing.

The strong association between perceived stress and mental wellbeing found in this study

illuminates that students with increased levels of stress are at high risk of impaired mental

Table 4. Personal resources and characteristics tested for moderation between perceived stress and mental

wellbeing.

Moderator variables B SE t p

Emotional stability ,058 ,020 2,928 <,01��

Approach coping ,027 ,005 5,406 <,01��

Openness to experiences ,049 ,029 1,694 ,09�

Critical -,035 ,021 -1,663 ,09�

Self-Esteem ,008 ,005 1,599 ,11

Conscientiousness ,043 ,027 1,586 ,11

Extraversion ,026 ,019 1,346 ,18

Avoidant coping -,007 ,007 -1,058 ,29

Loneliness -,008 ,014 -,578 ,56

Sympathetic ,011 ,028 ,400 ,69

�� p is significant at the <0.01 level,

� p is significant at the <0.1 level.

Presentation of Hayes PROCESS moderation analyzes with the interaction term (B), Standard error (SE), t-value (t)

and significance level (p).

https://doi.org/10.1371/journal.pone.0275925.t004
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wellbeing. These findings are in line with those of previous studies that mainly showed that

students with high stress levels had an increased risk of burnout-related complaints [4,5]. A

strong association between perceived stress and mental wellbeing was also found in a study

among nursing students [16]. However, the association found in our study was even stronger.

This is striking, as it has previously been shown that in particular medical students have

increased stress levels [45]. This may be explained by the low level of mental wellbeing in the

current sample. Even though no cut-off score is available for the Warwick Edinburgh Mental

Wellbeing Scale, the scores in this study were considerably lower as reported in previous stu-

dent research [44]. The possible explanation is that this study has been conducted during the

time that students have been confronted with the impact of the corona pandemic.

Perceived stress was largely explained by the underlying stressors, with academic stress hav-

ing the strongest association. Nevertheless, all underlying stressors had a significant impact on

mental wellbeing. This was largely mediated by perceived stress, but strikingly, a significant

direct effect for academic pressure and family pressure also persisted in the mediation model.

The impact of these underlying stressors on mental wellbeing was therefore partly external to

perceived stress. Academic pressure had by far the greatest impact on mental wellbeing what is

in line with previous research, where it turned out to be a decisive determinant [1,16,20]. It

seems that reducing academic pressure could lead to less negative impact on mental wellbeing.

Although academic pressure was most strongly related to mental wellbeing in the data analysis,

Fig 3. Simple slopes of perceived stress interacting with mental wellbeing for 1 SD below the mean, the mean, and 1 SD above the mean of emotional

stability, approach coping, openness to experiences and critical.

https://doi.org/10.1371/journal.pone.0275925.g003
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the students reported side-activity pressure as the most stressful. Indeed, it seems that having a

part-time job in combination with academic commitments implies a lack of leisure time,

which is perceived as very negative [24]. One explanation that this type of stress is less strongly

associated with mental wellbeing is that side activities may also contain pleasurable elements

and that people are usually free in making choices for side activities. On the other hand, stu-

dents feel that academic pressure belongs in a study and are less likely to label this as most

excessive. Academic pressure is complicated and consists of different items e.g., pressure to

perform, perceptions of workload, examination, self-perceptions, and time restraints [19]. Fol-

lowing the vision of Dopmeijer and Othman et al. on the importance of early identification of

risk factors that put mental wellbeing at risk, it is important to further investigate or intervene

on underlying stressors [10,12]. Universities have a large share in the way in which students

experience stress, especially with regard to academic pressure, which in several studies has a

strong negative impact on mental wellbeing [20,21].

In addition, this study focused on protective factors for the impact of perceived stress on

mental wellbeing. The coping style used by a student directly influences the way perceived

stress affects mental wellbeing. Applying approach coping buffers this impact. Similar findings

have been made in previous studies, using the corresponding concept of problem-focused cop-

ing [33–35]. Besides coping style, the degree of emotional stability also appeared to have an

impact on the way in which stress affects mental wellbeing. This may well be related to the use

of coping. The moment a student is emotionally unstable, it seems more difficult to cope with

adversity and stress, resulting in a deteriorated mental wellbeing [46]. Several personality

traits, including emotional stability, have been identified as moderators between perceived

stress and mental wellbeing [31,32]. It seems that personality traits play a decisive role in cop-

ing, perceived stress and mental wellbeing. To enhance the use of beneficial coping styles and

reduce the impact of stress on mental wellbeing, it is important for universities to integrate the

teaching of an approach coping style in curricula. In addition, emotional stability can be

improved by educational techniques increasing the resilience of students. Coping interven-

tions, such as the ’Resilience and Coping Intervention (RCI)’ are applicable at the university or

other school settings [47]. RCI is a youth group intervention designed to help participants

identify thoughts, feelings, and coping strategies associated with problems following a stressful

event or with everyday stressors. Houston et al. tested the RCI among college students, where

after three 45-minute sessions the intervention group already had less stress and more hope

and resilience compared to the control group [48]. These are promising results and would fit

well in the current context. In summary, promoting mental health competencies, such as

developing an approach coping style, will help to process perceived stress and to enhance men-

tal wellbeing [10].

In this study loneliness and self-esteem did not moderate the relationship between perceived

stress and mental wellbeing. As self-esteem and loneliness are both strongly correlated with

perceived stress and mental wellbeing, these are potentially important determinants to take

into account when explaining mental wellbeing. However, it was expected that both self-esteem

and loneliness would influence or moderate the relationship between perceived stress and men-

tal wellbeing. This expectation was outlined because previous research showed that a high level

of self-esteem was associated with strong academic performance [26]. Loneliness was found to

have a significant negative association with perceived stress and mental wellbeing [30].

Limitations

The study was conducted in a cross-sectional design, which prevents making inferences on

causal associations and on the direction of associations. It is not known whether an increased
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level of perceived stress precedes a deteriorated mental wellbeing or whether a deteriorated

mental wellbeing leads to an increased level of perceived stress. Furthermore, the study was

conducted at a single university of applied sciences. Results may differ for a different sample,

for example in a different region or at a university of a different size. Data collection took place

during the corona pandemic, so students may have had a different perception of stress. How-

ever, this study was not about the amount of stress, but the relation between stressors and

mental wellbeing. Finally, it is known that certain demographic characteristics lead to an

increased stress level (e.g., gender). In this study design, no attention was paid to distinction in

demographic characteristics.

Conclusion & recommendations

Perceived stress has a strong negative association with mental wellbeing. The underlying

stressors investigated in this study were strongly related to perceived stress, and all had a nega-

tive association with mental wellbeing. Academic pressure, the most influential stressor, and

family pressure had a direct impact on mental wellbeing that is not explained by perceived

stress. Approach coping and emotional stability buffer the impact of perceived stress on mental

wellbeing. To protect the mental wellbeing of students, it is urgent to suppress perceived stress

and make students more resilient. Academic pressure must be reduced to lower students’ per-

ceived stress. Additionally, facilitating students in mental health competences by teaching

approach related coping styles and resilience skills. Further research is needed, as it is unclear

why academic pressure and family pressure, in addition to mediation with perceived stress,

also have a direct impact on mental wellbeing. A longitudinal study will provide insight into

decisive underlying factors and explain more thoroughly the relationship between perceived

stress and mental wellbeing.
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60(4):255–64. https://doi.org/10.1016/j.respe.2012.01.008 PMID: 22818850

22. Farrer LM, Gulliver A, Bennett K, Fassnacht DB, Griffiths KM. Demographic and psychosocial predic-

tors of major depression and generalised anxiety disorder in Australian university students. BMC psy-

chiatry. 2016; 16(1):1–9. https://doi.org/10.1186/s12888-016-0961-z PMID: 27422284

23. Huda MN, Billah M, Sharmin S, Amanullah A, Hossin MZ. Associations between family social circum-

stances and psychological distress among the university students of Bangladesh: To what extent do the

lifestyle factors mediate? BMC psychology. 2021; 9(1):1–11.

24. Denovan A, Macaskill A. Stress, resilience and leisure coping among university students: applying the

broaden-and-build theory. Leisure Studies. 2017; 36(6):852–65.

25. Britt SL, Ammerman DA, Barrett SF, Jones S. Student Loans, Financial Stress, and College Student

Retention. Journal of Student Financial Aid. 2017; 47(1):3.

26. Arshad M, Zaidi SMIH, Mahmood K. Self-Esteem & Academic Performance among University Stu-

dents. Journal of Education and Practice. 2015; 6(1):156–62.

27. Enns A, Eldridge GD, Montgomery C, Gonzalez VM. Perceived stress, coping strategies, and emotional

intelligence: A cross-sectional study of university students in helping disciplines. Nurse education

today. 2018; 68:226–31. https://doi.org/10.1016/j.nedt.2018.06.012 PMID: 30053557

28. Ruiz-Aranda D, Extremera N, Pineda-Galan C. Emotional intelligence, life satisfaction and subjective

happiness in female student health professionals: the mediating effect of perceived stress. Journal of

psychiatric and mental health nursing. 2014; 21(2):106–13. https://doi.org/10.1111/jpm.12052 PMID:

23578272

PLOS ONE How stress-related factors affect mental wellbeing of university students

PLOS ONE | https://doi.org/10.1371/journal.pone.0275925 November 7, 2022 15 / 16

https://lsvb.nl/wp-content/uploads/2017/10/LSVb-2016-Onderzoeksrapport-mentale-gezondheid-van-studenten.pdf
https://lsvb.nl/wp-content/uploads/2017/10/LSVb-2016-Onderzoeksrapport-mentale-gezondheid-van-studenten.pdf
https://doi.org/10.1186/s13033-019-0275-x
http://www.ncbi.nlm.nih.gov/pubmed/30962817
https://doi.org/10.1007/s10433-010-0160-6
https://doi.org/10.1007/s10433-010-0160-6
http://www.ncbi.nlm.nih.gov/pubmed/28798626
https://doi.org/10.1016/j.nedt.2018.05.013
http://www.ncbi.nlm.nih.gov/pubmed/29870871
https://doi.org/10.1177/2055102915596714
http://www.ncbi.nlm.nih.gov/pubmed/28070363
https://doi.org/10.1016/j.respe.2012.01.008
http://www.ncbi.nlm.nih.gov/pubmed/22818850
https://doi.org/10.1186/s12888-016-0961-z
http://www.ncbi.nlm.nih.gov/pubmed/27422284
https://doi.org/10.1016/j.nedt.2018.06.012
http://www.ncbi.nlm.nih.gov/pubmed/30053557
https://doi.org/10.1111/jpm.12052
http://www.ncbi.nlm.nih.gov/pubmed/23578272
https://doi.org/10.1371/journal.pone.0275925


29. Segrin C, Hanzal A, Donnerstein C, Taylor M, Domschke TJ. Social skills, psychological well-being, and

the mediating role of perceived stress. Anxiety, Stress, & Coping. 2007; 20(3):321–9. https://doi.org/10.

1080/10615800701282252 PMID: 17999232

30. Stoliker BE, Lafreniere KD. The influence of perceived stress, loneliness, and learning burnout on uni-

versity students’ educational experience. College student journal. 2015; 49(1):146–60.

31. Huang SL, Mussap AJ. Maladaptive perfectionism, acculturative stress and depression in asian interna-

tional university students. Journal of psychologists and counsellors in schools. 2018; 28(2):185–96.

32. Hirai R, Frazier P, Syed M. Psychological and sociocultural adjustment of first-year international stu-

dents: Trajectories and predictors. Journal of counseling psychology. 2015; 62(3):438. https://doi.org/

10.1037/cou0000085 PMID: 25961754

33. Szabo A, Ward C, Jose PE. Uprooting stress, coping, and anxiety: A longitudinal study of international

students. International Journal of stress management. 2016; 23(2):190.

34. Wei M, Ku T-Y, Russell DW, Mallinckrodt B, Liao KY-H. Moderating effects of three coping strategies

and self-esteem on perceived discrimination and depressive symptoms: A minority stress model for

Asian international students. Journal of Counseling Psychology. 2008; 55(4):451. https://doi.org/10.

1037/a0012511 PMID: 22017552

35. Chao RCL. Managing stress and maintaining well-being: Social support, problem-focused coping, and

avoidant coping. Journal of Counseling & Development. 2011; 89(3):338–48.

36. Gubbels N, Kappe R. Studentenwelzijn 2017–2018: Resultaten kwantitatief en kwalitatief onderzoek

naar het welzijn van studenten van Hogeschool Inholland. 2019.

37. Demerouti E, Bakker AB, Nachreiner F, Schaufeli WB. The job demands-resources model of burnout.

Journal of Applied psychology. 2001; 86(3):499. PMID: 11419809

38. Miyazaki Y, Bodenhorn N, Zalaquett C, Ng K-M. Factorial structure of brief cope for international stu-

dents attending US colleges. College Student Journal. 2008; 42(3).

39. Rosenberg M. Rosenberg self-esteem scale (RSE). Acceptance and commitment therapy Measures

package. 1965; 61(52):18.

40. Goossens L, Beyers W. Comparing measures of childhood loneliness: Internal consistency and confir-

matory factor analysis. Journal of Clinical Child and Adolescent Psychology. 2002; 31(2):252–62.

https://doi.org/10.1207/S15374424JCCP3102_10 PMID: 12056108
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