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Abstract: The COVID-19 pandemic has been one of the most stressful events in recent times across the
world. The long-term effect of these experiences raises several concerns, including the development
of post-traumatic stress symptomatology. However, little is known about the psychological processes
that mediate this association. The aim of this study was to explore the association of emotional
exhaustion and anxiety in post-traumatic stress symptomatology, and the mediating role of resilience
and psychological well-being in university students. A total of 526 university students of both sexes
participated in this study, and they were aged between 17 and 62 years old. Symptoms of anxiety
and emotional exhaustion were significantly higher in females, in contrast, males showed on average
more resilience and psychological well-being. Additionally, participants with COVID-19 infection
had higher levels of emotional exhaustion, anxiety, and PTSD. The results indicated that the variables
were correlated with each other (p < 0.001). A conceptual model was confirmed that describes
anxiety and emotional exhaustion as predictors, post-traumatic stress symptomatology as an outcome
variable, and resilience and psychological well-being as mediators. Resilience and psychological
well-being can be important protective factors for adaptive responses in stressful situations. The
findings obtained in this study will provide a theoretical basis for designing targeted interventions
to improve psychological health, whether for crisis intervention, the process of adapting to higher
education, or for recovery plans from psychological trauma.

Keywords: pandemic; symptomatology mental health; anxiety; emotional exhaustion; post-traumatic
stress symptomatology; psychological well-being; resilience; university students

1. Introduction

The pandemic, which emerged at the end of 2019, caused by the Sar-Cov-19 virus,
known as COVID-19, is characterized as a new, unique, multidimensional and potentially
stressful factor with specific characteristics: global spread of unpredictable duration, indi-
vidual effects in different areas of life, subjectively experienced loss of control, systemic
effects on society and restrictions on health facilities and protective factors such as leisure
activities or sports activities [1]. It has caused unprecedented disruption in the daily lives of
people around the world [2], with adverse psychological and behavioral responses, both in
the general population and in specific subgroups [1,3,4], namely university students [5,6].

Eur. J. Investig. Health Psychol. Educ. 2024, 14, 2262–2281. https://doi.org/10.3390/ejihpe14080151 https://www.mdpi.com/journal/ejihpe

https://doi.org/10.3390/ejihpe14080151
https://doi.org/10.3390/ejihpe14080151
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/ejihpe
https://www.mdpi.com
https://orcid.org/0000-0001-5340-3864
https://orcid.org/0000-0003-3718-8142
https://doi.org/10.3390/ejihpe14080151
https://www.mdpi.com/journal/ejihpe
https://www.mdpi.com/article/10.3390/ejihpe14080151?type=check_update&version=2


Eur. J. Investig. Health Psychol. Educ. 2024, 14 2263

However, even before the start of the pandemic, around 15% to 25% of university stu-
dents worldwide suffered from one or more disorders during their academic training [7,8].
This is because the university setting is complex and some of its characteristics can maximize
student suffering [9]. The demands and requirements of university life mean that students,
from the moment they enter, must have complex cognitive and emotional resources to cope
with the demands of this new environment. In addition, adolescence/young adulthood
is considered a sensitive period for social development, autonomy and identity [10], and
building a concept of self and psychological resilience, reinforcing that it is at this stage
of development that human beings are most vulnerable to mental health problems [11,12].
This period involves inherent challenges with characteristics, as it is a time of transition and
adaptation for students, characterized by situations of imbalance, discontinuity, anxiety
and commitment to adaptation [13].

Thus, in a university context that is already characterized by academic, personal and
social demands and requirements [14,15], the pandemic has made it even more complex,
aggravating students’ vulnerability and triggering direct and negative effects on psycho-
logical well-being through negative emotional responses in the face of measures to contain
the virus, such as lockdown, social distancing and the associated economic crisis [16]. In
addition, students have had to deal with some emerging problems, such as adapting to a
new context (online teaching), in which they have had to face issues of accessibility and
connectivity, academic load, prolonged exposure to electronic devices, new demands on
routines, organization of time and study strategies, fear of COVID-19 infection and precari-
ousness in their professional future [14,17,18]—these are some aspects that can constitute
significant stress factors, favoring the prevalence of emotional exhaustion, and anxiety and
PTSD symptoms.

1.1. Psychological Impacts of the Pandemic: Emotional Exhaustion, Anxiety Symptoms and
PTSD Symptoms

Emotional exhaustion is related to burnout syndrome, based on the theoretical model
of Maslach et al. [19] and is one of the three dimensions of burnout (emotional exhaustion,
depersonalization and dissatisfaction with performance) [20,21]. However, the most preva-
lent dimension among university students is emotional exhaustion, since the other two
factors have not been observed in a significant or recurrent way [19,22,23].

Emotional exhaustion is characterized as a type of response to stressful situations
that occur in different contexts, and is characterized by loss of energy, feelings of exhaus-
tion and tiredness, and fatigue, resulting from intense emotional demands [24,25], such
as role ambiguity and work overload. This leads to intense interactions and academic
pressures [26], and culminates in feelings of incompetence [27,28] and an inability to fulfill
academic responsibilities, thus affecting quality of life and psychological well-being [24].

The literature points to a significant prevalence of emotional exhaustion (manifested as
emotional and cognitive fatigue) in university students, and it is associated with symptoms
of anxiety and depression [22,23,29,30]. In addition, anxiety symptoms have been widely
cited as the most common negative impact of the pandemic on university students [31,32],
attributed to indicators of concern about personal health, the health of close friends
and family, and the total disruption of personal, professional and mental health care
routines [33–35]. In terms of analyzing the predictors, the results highlight online learning
and the lack of moments of “isolation” to study, denoting the challenges experienced by
students when it comes to finding moments with the necessary conditions to concentrate
and study [33]. In the study by Fruehwirth et al. [35] using longitudinal data, the re-
searchers reported that rates of moderate–severe anxiety increased by 39.8%, and rates of
moderate–severe depression increased by 47.9% from before to the middle of the pandemic.

In this sense, anxiety is classified as a diffuse, unpleasant and vague feeling of ap-
prehension, which is generated in anticipation of some event or danger, and is often
accompanied by autonomous symptoms [36,37]. Anxiety disorders are commonly man-
ifested by excessive fear and anxiety associated with behavioral disorders [28] and can
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be divided into trait anxiety (personality trait) and state anxiety, which indicates a phys-
iological state that occurs when there is exposure to adverse situations, referring to an
emotional state in the face of a temporary situation [29]. Thus, anxiety, as a manifestation
of an emotion, is characterized by physical and psychological discomfort described by
individuals as a feeling of intense and constant restlessness, nervousness and excessive
worry [26], and can be linked to dysfunctional beliefs [27]. Anxiety is the anticipation of a
future threat, with muscle tension, a state of vigilance (in preparation for future danger)
and avoidance or apprehension behaviors. Thus, although anxiety symptoms are more
severe and prominent in anxiety disorders, they are not exclusive to them and can occur
in many other disorders [36]. It can therefore be the case that anxiety, as a symptom, is
much more prevalent than anxiety disorders due to its cross-cutting nature, which cuts
across psychiatric pathologies, medical pathologies and life events. Throughout this work,
anxiety will be addressed as a symptomatology and not as a medical/psychiatric diagnosis
(anxiety disorder).

In addition to emotional exhaustion and anxiety symptoms, university students
showed a high incidence of PTSD symptoms during the pandemic, namely 35.5% [38,39].
In the study carried out by Williams et al. [40], the experience of isolation/confinement
and loss of social interaction was compared by the participants as an experience of loss or
“mourning”, encompassing feelings of loss of social/personal interaction, loss of routines,
motivation, meaning and self-esteem. Stress and its impact on health are expected to in-
crease the number of individuals with PTSD symptoms, as the symptoms may appear even
more problematic and long-lasting [41], manifesting as the repeated experience of intrusion,
avoidance and increased alertness, which are closely associated with PTSD symptoms.

PTSD, previously considered to be a type of anxiety disorder, is now seen by the
Diagnostic and Statistical Manual of Mental Disorders (DSM-5), fifth edition [36], as part
of trauma and stress-related disorders, which may lead to greater acceptance of PTSD
as a disorder linked to external events and not as an anxiety-related mental illness. It
is characterized by exposure to a concrete episode or threat of death, serious injury, or
sexual violence (the individual may directly experience, witness, or know that it has hap-
pened to someone close to them [36]. The symptoms resulting from the pandemic can also
be explained by adaptation disorder, which is a maladaptive response to a psychosocial
stressor. The maladaptive response usually involves normal emotional and behavioral
reactions that manifest more intensely than usual (considering contextual and cultural
factors), causing marked distress, pre-occupation with the stressor and functional impair-
ment [39,40]. Normally, this reaction can be temporary and manageable. However, when
left unchecked, serious psychological imbalances can occur, and some people will develop
PTSD and related symptoms [38].

1.2. The Mediating Effects of Resilience and Psychological Well-Being

Empirical evidence indicates that, in the face of adverse circumstances, university
students have multifaceted ways of overcoming and coping, covering emotions, perceptions
and experiences, which can mitigate mental health problems resulting from the COVID-19
outbreak. In this context, resilience and psychological well-being can act as protective
factors [42,43], mitigating negative psychological impacts such as trauma, threats and high
levels of stress [38–40].

Psychological resilience is characterized by the concentrated effort to achieve suc-
cess in performing a task and the ability to overcome obstacles [44], tragedies, threats or
other significant sources of stress [45], helping individuals to reduce vulnerability [46,47],
preserve mental health, or recover after exposure to trauma in order to return to the pre-
crisis state [48–50], especially during stressful events such as pandemics [51]. Levels of
psychological resilience during the COVID-19 pandemic have been negatively associated
with anxiety [52,53], less psychological trauma caused by stress [54], greater academic
success [55], sense of psychological well-being [56], satisfaction with life, positive affect and
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emotional balance [57]. It may play a mediating role in the relationship between emotional
exhaustion, anxiety symptoms and PSTP [27,58,59].

In addition to resilience, psychological well-being is also considered a protective
factor, as individuals with this characteristic are more efficient at coping with stressful
conditions [58] and less vulnerable to mental distress [60]. Positive mental health is defined
as a state of well-being in which the individual realizes their own abilities, can cope with
the normal stresses of life and can work productively and fruitfully [61], characterized
by positive feelings and satisfaction with life [62]. Psychological well-being is, however,
compromised when negative emotions are extreme or very long-lasting and interfere with
the ability to be functional on a daily basis [63]. On the other hand, the presence of a state
of psychological well-being can reflect a decrease in the symptoms of mental disorders [64].

Thus, as a stressful event, the pandemic has seriously affected the mental health of
university students, but we cannot limit ourselves only to the clinical manifestations of the
virus infection, as it is feared that its effects will manifest themselves in the short- and long-
term [65], resulting in psychological trauma, going unnoticed or even untreated, leading to
what Cardenas et al. [66] call a “parallel pandemic”, characterized by an increase in psy-
chological suffering and symptoms. In particular, emotional exhaustion and anxiety symp-
toms [2] can have a negative impact on protective factors such as psychological resilience
and psychological well-being, further aggravating psychological suffering [17,32,67,68]
and the appearance of PTSD symptoms [69,70].

1.3. Sociodemographic Characteristics and Mental Health

With regard to prevalence and sociodemographic variables, some authors suggest that
women experience more emotional exhaustion [17,22,29,30,71], anxiety symptoms [17,32,
33,72–74] and PTSD [35,75–77] than men, and that women report lower levels of resilience
and psychological well-being than men [75,78,79]. As for age, the level of mental health
of older adults was higher than that of younger individuals [80], as was the level of
psychological well-being [79,81,82]. The differences found in younger people with more
reported symptoms may be because their cognitive schemas about themselves and the
world are not yet consolidated and, as such, they are more susceptible to disruption and
change [10]. The reduction and/or loss of income caused by the measures to mitigate the
pandemic also seem to be related to possible implications in the exacerbation of stress and
anxiety symptoms [83], in the reduction of the quality of family life, and consequently in
the well-being of students [71,78,79].

Contact with nature, such as by living in rural areas or frequenting urban green
spaces (e.g., city parks or public or private gardens) and other natural spaces (e.g., beaches
or riverside areas) provide opportunities for relaxation and have a salutogenic effect on
mental health, such as by reducing psychophysiological responses to the stress caused by
confinement [83,84].

Therefore, in addition to the individual and contextual factors involved in the mental
health process, some specific aspects of university life and the limitations imposed by the
pandemic may constitute risk or protective factors for the mental health of university students.

1.4. Objectives and Hypotheses

The aim of this study is, firstly, to identify the association of sociodemographic vari-
ables (sex, family income, COVID-19 testing and area of residence during contingency
measures) on the relationships of the theoretical model presented. The study aims, secondly,
to analyze the association of emotional exhaustion and anxiety symptoms, resilience and
psychological well-being on PTSD symptoms. Thirdly, it aims to identify the mediation
role of resilience and psychological well-being between emotional exhaustion and anxiety
symptoms on PTSD symptoms.

In pursuing our objectives, we intend to contribute to the literature by exploring
the dimensions that can mitigate the impact and changes in mental health in university
students, whether due to the effects of the transition/adaptation to higher education or
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in future similar situations, thereby enhancing the continuation of new discoveries to
design interventions with measures that promote well-being and adjustment at all levels,
and contributing to the transformation of universities as places that promote health and
psychological well-being.

Based on these theoretical premises and previous research, we formulated the follow-
ing hypotheses:

H1: Sociodemographic factors are associated with greater emotional exhaustion, symptoms of
anxiety and PTSD. Specifically, we expect to find higher levels of emotional exhaustion, anxious
symptomatology and PTSD symptomatology in (i) females, (ii) participants with decreased family
income, (iii) participants who tested positive for COVID-19 and (iv) students who have experienced
contingency measures in urban areas.

H2: The variables of sex, COVID-19 test, environment/place of residence during contingency,
emotional exhaustion, anxiety symptomatology, resilience and psychological well-being are associated
with PTSD symptoms.

H3: Resilience and psychological well-being are negatively associated with PTSD symptoms.

H4: Resilience and psychological well-being function as mediators in the relationship between
emotional exhaustion and anxiety symptomatology in PTSD symptomatology. The hypothetical
model (Figure 1) aims to explore whether and how the association between emotional exhaustion
and anxiety symptoms change by introducing resilience and psychological well-being as mediators.
In our hypothetical mediation model (Figure 1), the total effects included two paths of direct effects
of X1 (anxiety symptomatology) and X2 (emotional exhaustion) on Y (PTSD symptomatology)
(path c′ and c′′), and four indirect paths of X1 and X2 mediated through M1 (resilience) and M2
(psychological well-being) (path a1b1 + path a3b1 + path a2b2 + path a4b2).
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Figure 1. Hypothetical conceptual model for the mediating roles of resilience and psychological
well-being in the relationship between anxiety symptomatology and emotional exhaustion in PTSD
symptomatology.

2. Materials and Methods
2.1. Sample

The sample consisted of 526 university students, 19% male and 81% female, aged
between 17 and 62 (M = 21.42; SD = 5.79). The most representative areas of study were
health sciences (31%) and social and behavioral sciences (41%). In terms of academic
progress, 42.6% of the students were first-year undergraduates, 18.6% were second-year
undergraduates and 15.8% were third-year undergraduates. Regarding the question about
monthly household income during the pandemic, 56.3% remained the same, while 38.2%
of the participants’ income decreased. In addition, 69.8% tested positive for COVID-19 and
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67.9% of participants perceived changes in mental health during the measures imposed by
COVID-19. Finally, 50.4% of the subjects were quarantined in rural areas, and 49.6% were
in urban areas.

2.2. Instruments

A questionnaire was drawn up with sociodemographic data and the scales under
study. A semi-structured questionnaire on sociodemographic profile and experience with
contingency measures included the participant’s sex, age, year and area of study, place of
residence during the contingency measures (rural/urban), household income during the
contingency measures (decreased, maintained, or increased) and COVID-19 infection test
(positive or negative).

The instruments used had no direct link to the pandemic. However, it was added
to the survey instruments that respondents should focus on the restrictions/changes
imposed by the COVID-19 Pandemic and (for example in PCL-5) to each item specified as a
stressful event in relation to the COVID-19 pandemic. An example of an item is: “Repeated
and disturbing memories, thoughts or images of a stressful experience of the COVID-19
lockdown”.

To assess post-traumatic stress disorder symptomatology, the Post-traumatic Stress
Disorder Checklist for DSM-5 (PCL-5) ([85]-Portuguese version by [86]) was used. This
is a multidimensional self-report instrument, made up of 20 items which aim to assess
the severity of the 20 PTSD symptoms present in the last month and/or dichotomously
measure the presence of a diagnostic condition, according to the DSM-5 criteria. The items
are answered on a five-point Likert scale, ranging from 0 (none) to 5 (extremely) [85,87].
These are divided into four different symptom groups: intrusions, avoidance, negative
changes in cognition and mood, and significant changes in activation and reactivity [36].
The PCL-5 was adapted and translated for the Portuguese population by Carvalho et al. [86]
and has good psychometric properties, with high internal consistency (α = 0.94). The
instrument refers to a specific traumatic event and the administration format used was to
ask participants to identify the COVID-19 pandemic as a defining event. Our confirmatory
factor analysis indicated that the fit of the data to the proposed theoretical model led to
the following values: SRMR = 0.07, CFI = 0.89, RMSEA = 0.09, χ2

(167) = 932.046, p < 0.001,
χ2/df = 5.58 and alpha = 0.95.

Resilience was assessed using the Portuguese version of the Connor–Davison Re-
silience Scale-10 (CD-RISC-10, [88,89]). This scale consists of 10 items that assess on a
five-point Likert scale (0 = “Not true”; 4 = “Almost always true”) how much each of the
items applied to the respondents throughout the previous month. The total score on the
scale ranges from 0 to 40, with higher scores indicating greater resilience. A score below
29 (quartile 25 associated with the North American population) is an indicator of low
resilience. The original version of the CD-RISC-10 scale [60] had good psychometric prop-
erties (α = 0.89) in the validation study for the Portuguese population [61] (α = 0.85). The
confirmatory factor analysis indicated that the data fit the proposed theoretical model with
the following values: SRMR = 0.034, CFI = 0.93, RMSEA = 0.075, χ2

(35) = 138.874, p < 0.001,
χ2/df = 3.97 and alpha = 0.84.

The reduced version of the Mental Health Inventory (MHI-5), validated for the Por-
tuguese population [90,91], was used. The MHI-5 is part of the National Health Survey and
is a mental health instrument recommended by the WHO for use in population health stud-
ies. It consists of five items on mental health, and the results are classified using an indicator
that measures the probable existence of psychological distress. It is a self-administered
questionnaire that aims to assess mental health from a perspective that includes a positive
dimension (psychological well-being, positive mental health status) and a negative dimen-
sion of mental health (psychological distress, psychological suffering). In this study, only
the positive dimension of positive psychological well-being was used as a mediator. The
MHI-5 expresses the same results as the long version, with good psychometric properties
(α = 0.80). Confirmatory factor analysis indicated that the data fit the proposed theoretical
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model with the following values: SRMR = 0.07, CFI = 0.95, RMSEA = 0.14, χ2
(4) = 49.811,

p < 0.001, χ2/df = 12.45, alpha = 0.81 (total scale) and the psychological well-being subscale
obtained an alpha = 0.73.

To measure emotional exhaustion, the Emotional Exhaustion Scale [29], validated
for the Portuguese population [72], was used, and it consisted of 10 items that measured
emotional exhaustion. It scored on a Likert-type scale ranging from 1 (rarely) to 5 (always),
when considering the last 12 months of classes. The ECE is a unidimensional scale with
an acceptable level of internal consistency, with an alpha coefficient of 0.89 [72]. The
confirmatory factor analysis indicated that the fit of the data to the proposed theoretical
model was as follows: SRMR = 0.07, CFI = 0.93, RMSEA = 0.10, χ2

(31) = 206.637, p < 0.000,
χ2/df = 6.66 and alpha = 0.89.

Finally, the General Anxiety Disorder (GAD-7, [92], validated for the Portuguese
population [93]), was used to assess anxiety. The answers were given on a scale ranging
from 0 to 3, referring to the frequency of symptoms. The total scores ranged from 0 to 21,
with higher scores indicating a greater severity of anxiety symptoms; the original scale had
good psychometric qualities (α = 0.91). Confirmatory factor analysis indicated that the data
fit the proposed theoretical model with the following values: SRMR = 0.017, CFI = 0.99,
RMSEA = 0.05, χ2

(12) = 28.157, p < 0.005, χ2/df = 2.35 and alpha = 0.88.

2.3. Procedures

This study was carried out in accordance with the latest version of the Declaration of
Helsinki, the European Union’s General Data Protection Regulation and the Code of Ethics
and Deontology for Research of the Portuguese Psychologists’ Association. Authorization
was obtained from the Ethics and Data Protection Committee of the Polytechnic Institute of
Bragança (Opinion no. 134/2023-453683).

The sample was collected in the north of Portugal and the data were collected during
the pandemic. In the 2022/2023 school year at the end of the 1st semester, we no longer had
restrictions imposed related to the pandemic, however, in some questions the participants
were asked to focus on their experiences of the restrictions and changes imposed by the
COVID-19 pandemic. The survey was conducted online using the “Limesurvey” platform.
Informed consent was obtained during the online survey, the average time to complete the
survey was 15 min.

2.4. Statistical Analysis

This is a cross-sectional study in terms of the data collection method. Demographic and
psychological variables are presented as descriptive statistics. The sample size was tested
in G*Power 3.1.9.7, using an a priori power analysis with effect size d = 0.5, significance
level of 0.05, power of 0.95, eight predictors and a minimum of 54 participants.

Data processing involved building the database and observing the normality values
of the distribution (asymmetry and kurtosis) [94]. All questionnaires were validated and
showed no missing values. In addition, we calculated the Mahalanobis distance (p < 0.001)
for all scores to detect and omit multivariate outliers. The statistical program Statistical
Package for Social Sciences-SPSS, version 28 (IBM Corp., Chicago, IL, USA, released in
2021), was used.

We carried out 1st-order confirmatory factor analyses (CFAs) for the results derived
from the use of the instruments. The variables under study were characterized using
descriptive statistics and frequencies. The data were expressed as mean (M) ± standard
deviation (SD). The t-test for independent samples was used to analyze differences between
two groups, and one-way ANOVA was used to explore differences between three or more
groups. Hierarchical regression analysis was used to identify the predictors of PTSD
symptomatology scale scores, with a p-value of less than 0.01 being considered significant.
Pearson’s correlation was used as a preliminary path analysis to determine the relationships
between the selected variables. According to Cohen [95], the correlation is weak when
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r = 0.10 to 0.29 or r = −0.10 to −0.29, moderate when r = 0.30 to 0.49 or r = −0.30 to −0.49,
and strong when r = 0.50 to 1.0 or r = −0.50 to −1.0.

Hierarchical regression analysis was used to evaluate the relationship between each of
the variables (sex, COVID-19 test, place of residence during contingency measures, anxiety
symptoms, emotional exhaustion, resilience and psychological well-being) using the R2

value and the standardized β coefficient. The objective was to calculate the impact of
variables on post-traumatic stress symptoms. The variables of sex, COVID-19 test and place
of residence during contingency measures were recorded in dummy variables.

The hypothetical model was tested to analyze the mediating effect of resilience and
psychological well-being between simple paths in the multiple mediation model (anxiety
symptomatology and emotional exhaustion were presented as predictors, and PTSD symp-
tomatology as the dependent variable). Several steps were developed in the mediation
test, namely the role of direct and indirect effects. The path analysis model was run using
the Statistical Package for Social Sciences-SPSS AMOS, version 26 [96]. We conducted
a mediation model using bootstrapping analyses and a 90% bias-corrected confidence
interval with a resampling procedure of 5.000 bootstrap samples. The mediation effect test
is significant if it does not contain zero below the 90% confidence interval (CI).

The model was evaluated using the chi-square test, (χ2), and a comparative fit index
(CFI), normed fit index (NFI), Tucker–Lewis index (TLI) and root mean square error of
approximation (RMSEA) indices were used to examine the quality of model fit. The
reference values for acceptable fit were CFI ≥ 0.90 and RMSEA < 0.10 [94]. All results were
analyzed based on a significance value of p < 0.05.

3. Results
3.1. Analyses–Descriptives, t-Test, One-Way ANOVA

Descriptive statistics related to COVID-19 post-traumatic stress disorder, resilience,
psychological well-being, anxiety and emotional exhaustion are presented in Table 1. Over-
all, it should be noted that the participants obtained moderate scores in the dimensions
of psychological well-being and anxiety, and high scores in post-traumatic stress symp-
tomatology, resilience and emotional exhaustion. All the measures met the assumptions of
normality. Regarding reliability, all the scales showed moderate-to-high reliability values,
ranging from 0.73 (psychological well-being subscale) to 0.95 (PTSD).

Table 1. Descriptive statistics for research variables (n = 526).

Variables M SD Min Max Range Skewness Kurtosis Reliability

Symptomatology of PTSD 22.02 16.667 0 76 76 0.669 −0.243 0.95
Resilience 24.12 5.707 8 40 32 0.267 −0.062 0.84
Psychological well-being 6.75 1.909 2 12 10 0.387 −0.356 0.73
Symptomatology anxiety 8.79 4.868 0 21 21 0.600 −0.242 0.88
Emotional exhaustion 30.12 8.210 10 50 40 −0.122 −0.334 0.89

Table 2 shows differential analysis regarding gender and whether participants tested
positive or negative for COVID-19 using the independent samples t-test (p < 0.05). At the
level of emotional exhaustion, the results indicate that there was a statistically significant
difference between the mean test scores of females (M = 30.83; SD = 8.00) and males
(M = 27.06; SD = 8.46); the test revealed a t-statistic = −4.19, p = <0.001; d = −0.47, with a
medium effect size. There were also significant differences in terms of anxiety symptoms
(t = 2.201, p = 0.03; d = −0.245) and females (M = 8.99, SD = 4.77) had a higher test score than
males (M = 7.81, SD = 5.07). Symptoms of anxiety, emotional exhaustion and symptoms of
PTSD were, on average, higher in participants who tested positive for COVID-19 than in
participants who tested negative, however the values were not statistically significant.
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Table 2. The measured dimensions of the study were the differences between the sample of men vs.
women, the positive COVID-19 test vs. negative COVID-19 test, and if participants resided in rural
areas during contingency measures vs. residing in urban areas.

Dimension
Sex Test COVID-19 Place of Residence during Contingency

Measures

M F t p Cohen’s
d Yes No t p Cohen’s

d Urban Rural t p Cohen’s
d

Symptomatology
of PTSD

M 19.58 22.56 −1.61 0.11 −0.18
22.78 20.18

1.78 0.08 0.17
21.78 22.25 −0.324 0.75 16.68SD 16.55 16.67 17.52 14.44 16.68 16.68

Resilience
M 24.92 23.90

1.63 0.10 0.18
23.84 24.66 −1.52 0.13 −0.14

24.58 23.67
1.842 0.07 5.69SD 5.59 5.68 5.66 5.68 5.63 5.75

Psychological
well-being

M 6.81 6.73
0.36 0.72 0.04

6.74 6.77 −0.20 0.84 −0.02
6.80 6.69

0.661 0.51 1.91SD 1.78 1.94 1.89 1.97 1.94 1.88
Symptomatology
anxiety

M 7.81 8.99 −2.20 0.03 −0.24
8.76 4.98 −0.02 0.98 −0.002

8.41 9.17 −1.794 0.07 4.85SD 5.07 4.77 8.77 4.52 4.85 4.86
Emotional
exhaustion

M 27.06 30.83 −4.19 <0.001 −0.47
30.31 8.35

0.85 0.39 0.08
30.58 29.67

1.273 0.20 8.20SD 8.46 8.00 29.65 7.89 8.09 8.30

Note. Significant coefficients are in bold (p < 0.05; p < 0.01).

The independent t-test did not show statistically significant differences between the
means of students who lived in rural areas compared to those who lived in urban areas
during contingency measures imposed by the pandemic.

A differential analysis of family income during contingency measures (decreased,
maintained, or increased) was carried out using one-way analysis of variance (ANOVA) of
independent samples. At the level of emotional exhaustion, the results indicate that there
are no statistically significant differences between the mean scores of the family income
groups [(F(522, 3) = 1.937; p = 0.123)], and the same was observed for anxiety symptoms
(p = 0.404), resilience (p = 0.362), psychological well-being (p = 0.109) and symptoms of
PTSD (p = 0.081).

3.2. Correlations between the Study Variables

The association between emotional exhaustion and anxiety was found to be a strong,
positive and significant correlation (r = 0.500, p < 0.01). Resilience was moderately neg-
atively correlated with symptomatology anxiety (r = −0.346, p < 0.01) and emotional
exhaustion (r = −0.360, p < 0.01). In the association between psychological well-being,
there was a strong and significant negative correlation with anxiety (r = −0.528, p < 0.01)
and a moderate one with emotional exhaustion (r = −0.339, p < 0.01). The correlation with
resilience was positive and weak (r = 0.270, p < 0.01). Finally, post-traumatic stress symp-
tomatology correlated strongly and positively with anxiety symptomatology (r = 0.649,
p < 0.01) and moderately with emotional exhaustion (r = 0.481, p < 0.01), and correlated
negatively and moderately with resilience (r = −0.347, p < 0.01) and psychological well-
being (r = −0.437, p < 0.01). The results of the correlations and the respective means and
standard deviations are shown in Table 3.

Table 3. Correlations between variables, means and standard deviations.

Variables (n = 526) 1 2 3 4 5

1. Symptomatology anxiety -

2. Emotional exhaustion 0.500 ** -

3. Resilience −0.346 ** −0.360 ** -

4. Psychological well-being −0.528 ** −0.339 ** 0.270 ** -

5. Symptomatology of PTSD 0.649 ** 0.481 ** −0.347 ** −0.437 ** -

M ± DP 8.79 ± 16.66 30.12 ± 8.21 24.12 ± 5.70 6.75 ± 1.90 22.02 ± 16.66

Note. ** p < 0.01. Correlation is significant (2-tailed).
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3.3. Hierarchical Regression Analyses

The hierarchical regression analysis was conducted to explore the impact of demo-
graphics (gender, place of residence during contingency measures, COVID-19 tests), emo-
tional exhaustion, anxiety symptomatology, emotional resilience and well-being are psycho-
logical factors on PTSD symptomatology, in which the independent variables are inserted
into blocks, where each independent variable is evaluated in terms of what it adds to the
prediction of the dependent variable [97] (Table 4).

Table 4. Predictive role of demography, emotional exhaustion, symptoms of anxiety, resilience and
well-being on the symptomatology of PTSD.

Symptoms of PTSD

Variables R2 ∆R2 β SE Beta t p

Block 1

Sex

0.010 0.004

−0.710 1.380 −0.017 −0.514 0.607
Place of residence during
contingency measures −0.697 1.077 −0.021 −0.647 0.518

COVID-19 testing −2.114 1.160 −0.058 −1.823 0.069
Block 2 Emotional exhaustion 0.237 0.231 0.352 0.079 0.173 4.479 <0.001
Block 3 Symptomatology anxiety 0.459 0.454 1.650 0.143 0.482 11.576 <0.001
Block 4 Resilience 0.467 0.461 −0.263 0.103 −0.090 −2.561 0.011
Block 5 Psychological well-being 0.474 0.467 -0.869 0.331 −0.100 −2.625 0.009

Note. R2 = Coefficient of determination; ∆R2 = Variation of R2; β = Unstandardized coefficient; t = t-value; n = 526.
Significant coefficients are in bold (p < 0.05; p < 0.01).

Preliminary analyses were performed to ensure that the assumptions of normality,
linearity, multicollinearity and homoscedasticity were not violated. We proceeded with a
hierarchical approach in five blocks.

The model predicted PTSD symptomatology by 47% (R = 0.47, ∆R2 = 0.47, F(7,518) = 66.71,
p < 0.001). The independent variables with significant values, emotional exhaustion
(β = 0.352, p < 0.001), anxiety symptoms (β = 1.650, p < 0.001); resilience (β = −0.263,
p = 0.005) and psychological well-being (β = −0.869, p < 0.001), remained as predictors in
the final model. The negative value on the resilience and psychological well-being factors
indicates that when individuals have higher resilience and psychological well-being levels,
they are less likely to have PTSD symptoms.

3.4. Association of Anxiety and Emotional Exhaustion with PTSD: The Mediating Role of
Resilience and Psychological Well-Being

Path analysis models were used to analyze the effect of anxiety and emotional exhaus-
tion as predictors, resilience and psychological well-being as mediators, and PTSD as a
target variable on the sample (n = 526).

The results of the path analysis examining the mediating role of resilience and psycho-
logical well-being in the associations between anxiety, emotional exhaustion and PTSD in-
dicated a good fit for the data (χ2

(1) = 3.963, p = 0.046, χ2/df = 3.963, CFI = 0.996 GFI = 0.997
RMR = 0.265, RMSEA = 0.075). Figure 2 shows the standardized path coefficients for the
model tested.

Regarding the initial model referring to anxiety and emotional exhaustion in the
prediction of PTSD, it was observed that anxiety positively predicts PTSD (β = 0.55), and
emotional exhaustion positively predicts PTSD (β = 0.21). The previous correlations were
maintained after introducing the mediating variables of resilience and positive well-being,
and there was a decrease in the initial direct effect of anxiety (βinitial = 0.55; βend = 0.48) and
emotional exhaustion (βinitial = 0.21; βend = 0.18) (see Table 4) on PTSD.

Thus, the results of the model were subsequently used to test the study’s hypotheses.
As presented in Figure 2, the total effect including a direct effect pathway (pathway c′)
of anxiety (β = 0.48, p < 0.001; [0.405; 0.545]) and the total effect including a direct effect
pathway (pathway c′′) of emotional exhaustion (β = 0.18, p < 0.001; [0.107; 0.244]) were
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significant predictors of the PTSD factor. However, anxiety symptoms had a stronger effect
than emotional exhaustion.
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the association between anxiety, emotional exhaustion and PTSD symptomatology.

Anxiety symptoms had a negative, significant and stronger effect on psychological
well-being (β = −0.48, p < 0.001, [−0.536; −0.418]). Emotional exhaustion, on the other
hand, had a negative, significant and stronger effect on resilience (β = −0.248, p < 0.001,
[−0.321; −0.025]).

It was observed that anxiety symptoms and emotional exhaustion exert a negative
and significant indirect effect on PTSD symptoms through the total mediation of resilience
(path a1b1 + path a3b1) (β = −0.09, p < 0.01; [−0.139; −0.034]) and psychological well-being
(path a2b2 + path a4b2) (β = −0.10, p < 0.01; [−0.156; −0.038]).

The hypotheses (H3 and H4) were confirmed through mediation analysis. This means
that the relationship between anxiety symptomatology and emotional exhaustion as co-
morbidities resulting from COVID-19 stress and PTSD symptomatology results was fully
mediated by resilience and psychological well-being. The indices associated with the direct
and indirect effects resulting from the model in Figure 2 are shown in Table 5.

Table 5. Coefficients of the anxiety symptoms and emotional exhaustion model in PTSD symptoms:
the mediating role of resilience and psychological well-being.

Estimate S.E. IC 90% p-Value

Direct Effects

Symptomatology anxiety → Resilience −0.241 0.046 [−0.316; −0.163] ***

Symptomatology anxiety → Psychological well-being −0.477 0.036 [−0.536; −0.418] ***

Emotional exhaustion → Resilience −0.247 0.045 [−0.321; −0.025] ***

Emotional exhaustion → Psychological well-being −0.100 0.045 [−0.173; −0.025] 0.025 *

Resilience → Symptomatology of PTSD −0.087 0.032 [−0.139; −0.034] 0.006 **

Psychological well-being → Symptomatology of PTSD −0.101 0.036 [−0.156; −0.038] 0.007 **

Symptomatology anxiety → Symptomatology of PTSD 0.478 0.042 [0.405; 0.545] ***

Emotional exhaustion → Symptomatology of PTSD 0.176 0.041 [0.107; 0.244] ***
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Table 5. Cont.

Estimate S.E. IC 90% p-Value

Mediational Model

Symptomatology anxiety → Resilience −0.241 0.046 [−0.316; −0.163] ***

Symptomatology anxiety → Psychological well-being −0.477 0.036 [−0.536; −0.418] ***

Emotional exhaustion → Resilience −0.247 0.045 [−0.321; −0.173] ***

Emotional exhaustion → Psychological well-being −0.100 0.045 [−0.173; 0.025] 0.025 *

Resilience → Symptomatology of PTSD −0.087 0.032 [−0.139; −0.034] 0.006 **

Psychological well-being → Symptomatology of PTSD −0.101 0.036 [−0.156; −0.038] 0.007 **

Indirect Effects

Symptomatology anxiety → Symptomatology PTSD 0.032 0.010 [0.016; 0.052] ***

Emotional exhaustion → Symptomatology PTSD 0.069 0.020 [0.038; 0.102] ***

Note. * p < 0.05; ** p < 0.01; *** p < 0.001.

4. Discussion

The objectives of this study were to analyze the impact of emotional exhaustion, anxi-
ety symptomatology, resilience and psychological well-being on the symptomatology of
PTSD, and to identify the mediation of resilience and psychological well-being on the symp-
tomatology of PTSD in university students. The study was conducted in the first semester
of the 2022/2023 school year, and in this period in Portugal we no longer had containment
measures (quarantine and online education) imposed for the COVID-19 pandemic.

In the analysis of our sample, university students presented higher mean values for
emotional exhaustion, psychological resilience and PTSD symptoms. Females showed
higher levels of anxiety symptoms and emotional exhaustion, and these results are in
line with other studies [17,24,59,71,74,75,77,98,99]. In contrast, males showed higher lev-
els of resilience and psychological well-being, and other studies have shown similar
patterns [82,100]. These differences regarding sex may be because this variable cannot
be limited to a reductive understanding as a biological variable, but rather encompasses a
combination of biological, psychosocial and social factors. Some differentiating characteris-
tics can be influenced by sociocultural construction that takes place through a process of
socialization, in which one is influenced by gender norms, rules, stereotypes and expecta-
tions that can vary at a cultural level and over time [101]. Socialization can affect mental
health in terms of diagnosis, prognosis, treatment and comorbidity [102]. From a psychoso-
cial perspective, how women experience certain feelings, such as anxiety, stress and fear
is normalized and they are expected to express them. As for men, the reinforcement of
the suppression of certain emotions and the social expectation that they should be strong
and courageous can lead to denial, making it difficult to externalize and consequently
difficult to seek help. Another explanatory factor is that exposure to stress during puberty
may have stronger effects on females, including a higher risk of developing mood- and
stress-related psychopathologies such as depression, anxiety and post-traumatic stress
symptomatology [103]. Changes in physiological factors, such as the brain structures
responsible for emotional regulation [104], cortisol, genetic vulnerability [74] and hormonal
changes can increase vulnerability to stress at an emotional level, while stress in men has
an impact at a cognitive level [102]. The political, economic and social situation can also
have a differential effect on the mental health of women and men [102]. These differences
emphasize the importance of considering the biopsychosocial model of health and the
perspective of gender when conceptualizing, researching and intervening in mental health.

H1 was partially supported because, among the sociodemographic variables, only females
presented statistically significant and higher values of emotional exhaustion [17,22,29,30,71]
and symptoms of anxiety [17,32,33,72–74]. Symptoms of anxiety, emotional exhaustion
and PTSD symptoms were, on average, higher in participants who tested positive for
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COVID-19 than in participants who tested negative. Although the differences were not
statistically significant, students who lived in rural areas during quarantine measures,
presented higher symptoms of anxiety and PTSD, and lower resilience than students living
in urban areas, perhaps due to more precarious economic conditions and fewer resources
for access to health services [105]. Another reason may be because urban areas are more
densely populated, which generated more concerns during the outbreak of COVID-19;
equally, public health entities and policy makers may have invested more in informational
messages about COVID-19 in big cities. As a result, rural areas may have been neglected.
This may be the reason why university students living in small towns and villages reported
worse mental health outcomes than those living in large cities. In the future, these factors
should be considered to provide health support to university students living in rural
areas [106]. However, students living in rural areas had less emotional exhaustion and
better psychological well-being than colleagues living in urban areas. Our results may be
due to the fact that, in Portugal, during contingency measures, residents were allowed to
go out for short periods to walk pets and exercise outdoors (for example, walking), making
it possible to be in contact with nature [107]. These results suggest that the use of nature,
particularly in urban areas, can be used to improve mental health [83,84].

In the correlations of the variables under study, PTSD symptoms, emotional exhaustion
and anxiety symptoms were positively related. On the other hand, the variables negatively
related to anxiety symptoms were resilience and psychological well-being. The results
were statistically significant, but it was the anxiety symptomatology that showed a stronger
correlation with the symptoms of PTSD. These results go against the literature in the sense
that the most common symptom of all anxiety disorders is the experience of anxiety, which
may be cognitive or physical, and which is expressed in the symptomatology of PTSD
as conditioned responses of anxiety, for example as the avoidance of situations that are
reminders of the traumatic situation/event which, in turn, is negatively reinforced in order
to avoid anxiety [36], all the while exacerbating the symptomatology of PTSD.

Hypothesis H3 was confirmed—resilience and psychological well-being were neg-
atively associated with PTSD symptomatology [55,108–113], emphasizing the role of re-
silience and psychological well-being as protective factors, and individuals with these
characteristics are more efficient in coping with stressful conditions [58] and less vulnerable
to mental suffering [60,112].

In the analysis of the impact of sociodemographic data (sex, place of residence during
contingency and COVID-19 test), emotional exhaustion, anxiety symptoms, emotional
resilience and psychological well-being on the symptomatology of PTSD, we tested five
models, the final one of which pre-determined significantly the symptoms of PTSD. The
explained variance of the model was 47%, which is to say the symptoms of PTSD can
be explained by the predictive variables (emotional exhaustion, symptoms of anxiety,
resilience and psychological well-being).

Four hypotheses were tested, and a conceptual model was developed that described
emotional exhaustion and anxiety symptomatology as predictors, PTSD symptomatology
as an outcome variable and resilience and psychological well-being as mediators. The
hypotheses were confirmed by multiple linear regression and SEM analysis.

After introducing the mediating variables of resilience and positive well-being, there was
a decrease in the initial direct effect of anxiety symptomatology (βinitial = 0.55; βend = 0.48) and
emotional exhaustion (βinitial = 0.21; βend = 0.18) on PTSD symptomatology. Furthermore,
the direct effect controlled by the (standardized) mediators was significant.

As expected, resilience symptomatology and psychological well-being were found to
have negative mediating effects [55,77,98,104], confirming the mediating role in the rela-
tionship between emotional exhaustion, symptomatology anxiety and PSTP [60,114]. The
results highlight the importance of creating favorable learning environments for promoting
students’ resilience and well-being and reducing their vulnerability [107]. Resilient persons
can identify positive meanings in adversity [58], reflecting the ability to solve problems,
overcome adversity with positive emotions and promote psychological health [59]. On the
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other hand, a decrease in resources, both in terms of psychological well-being and personal,
social and contextual coping strategies is associated with increased levels of PTSD.

COVID-19 had severe effects on mental health and was responsible for a new type of
traumatic stress, featuring multiple stressors, and which is continuous, involving changes in
routine, contingency measures (isolation, online classes and confinement), fears of present
or future infection, economic stressors and stressors related to confinement, and mourning
for those lost [83]. Regarding the averages of resilience, psychological well-being and PTSD,
the results were similar results to those of other studies [51,71].

Limitations, Practical Implications and Suggestions for Future Studies

Some limitations can be highlighted. First, the use of a cross-sectional design limits the
conclusions that can be drawn about causal relationships, since we do not have data from
the sample before the COVID-19 outbreak. As our results are exploratory, it is recommended
that future research opts for a larger, longitudinal sample to better explain the associations
between anxiety and emotional exhaustion in PTSD, and the mediating roles of resilience
and psychological well-being. Our sample lacks heterogeneity at the sex level (81% female)
and the sample consisted of university students only from northern Portugal, limiting the
generalization of the results, thus it is not representative of Portuguese university students.

Given the duration and extent of the pandemic, the pandemic could be associated
with a complex and continuous trauma, not resulting in a single diagnosis but rather a
comorbidity syndrome profile, describing the complex picture of the cumulative impact of
different types of continuous and prolonged COVID-19 stress. Although the concept of
PTSD is complex and has recently been codified in the ICD-11 [37], it may not be sufficient
to describe the true mental health impact of the cumulative stressors of COVID-19 [51].
Therefore, the COVID-19 pandemic as a traumatic stress experience requires a paradigm
shift in traumatic stress research, showing the limitations of current diagnoses, not only
to understand the pandemic as a traumatic event, but also because the pandemic forces
us to recognize a possibly new type of mass trauma. This requires a new perspective on
the type/diagnosis of trauma and its implications [115]. This study therefore complements
existing work by focusing on COVID-19 as an explicit stressor in a complex environment,
such as the pandemic in the academic context. These results are also important in situations
that make the switch to digital learning necessary and cause stress among students (e.g.,
wars and environmental disasters).

Regarding recommendations and practical implications, this study has reinforced the
need for the work of clinical and educational psychology to be geared towards promoting
psychological well-being among university students and all those in education. Taking as
guidelines the 2030 Agenda [116,117], mental health affects all areas of life and is intercon-
nected with various aspects of the Sustainable Development Goals (SDGs). Reinforcing
this is the analysis of SDG #3 (Health and Well-being), which recognizes the importance
of promoting mental well-being as an integral part of general health. More specifically,
target 3.4 states that, by 2030, we should have reduced premature mortality from non-
communicable diseases by one third through prevention, treatment and the promotion
of mental health and well-being. In addition, SDG #4 (Quality Education) highlights the
need to promote safe and healthy school environments, including adequate psychosocial
support for students. However, the promotion of mental health requires joint efforts and is
key to developing effective strategies, sharing resources and experiences, and ensuring the
successful implementation of policies and programs aimed at mental health [118].

It is undeniably important for universities and polytechnic institutes to have a psycho-
logical support office in their social action services, focused on promoting adaptation and
academic success, considering the three moments of ecological transition that young people
go through during higher education: entry (adaptation), attendance and exit (transition to
the world of work) [119].

Thus, the scientific literature identifies initiatives and proposals for pedagogical, emo-
tional and instrumental support for students, mainly: (a) Transition support plans: support
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management and stress-control programs, the development of study methods, the devel-
opment of personal, social and academic skills [120], a focus on investment in life skills
training: composed of ten skills (self-awareness, communication skills, interpersonal rela-
tionships, decision making, problem solving, creative thinking, critical thinking, empathy
and emotional management [121]; (b) psychology consultations: therapeutic groups fo-
cused on specific symptoms, workshops and the acquisition of socio-emotional skills [122]
in these therapeutic groups where the dynamics must assume playful, creative, and sensory
interactions and relaxation methodologies [123]; finally (c) deliver educational and training
programs for gatekeepers to all those involved in education so that non-teachers, teachers
and students recognize warning signs of emotional crises and psychosocial risks [124],
and promote programs and extracurricular activities that promote self-care and health
literacy [125].

In the future, longitudinal studies should adopt large samples and a greater gender
balance to explore the impact of variables on PTSD symptomatology. Additionally, it will
be important to explore the perception that environmental variables such as social support
can have on PTSD symptomatology when using a qualitative approach.

5. Conclusions

This study intended to contribute findings to the existing literature that has focused on
the relationship between PTSD symptomatology, anxiety symptomatology and emotional
exhaustion as the results of exposure to a stressful event (the COVID-19 pandemic). To our
knowledge, no other study had explored the symptoms of anxiety and emotional exhaustion
as comorbid for the development of PTSD symptoms, and with the mediating role of
resilience and psychological well-being. As expected, resilience and psychological well-
being act as mediators between anxiety symptomatology, emotional exhaustion and PTSD
symptomatology. Thus, this study contributed scientific insights to our understanding
of the impact of stressful experiences on the mental health of university students. Our
cross-sectional study suffered from the limitation of not being able to establish causal
relationships. Future studies could explore causal relationships through longitudinal or
experimental study designs. However, more studies should be conducted to deepen this
theme, which is extremely important for the prevention and mitigation of the impact
of changes to the mental health of university students due to the transition/adaptation
to higher education or to future pandemic situations. In addition, this study implies
the importance of contact with nature as a tool for promoting physical and mental health,
especially in crisis situations. To promote the mental health of university students, academic
stress should be addressed. It is also important to design interconnections with measures
to promote well-being and adjustment at all levels, contributing to the transformation of
universities as places that promote health and psychological well-being.
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