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The role of negative affects as mediators
in the relationship between stress and mental
health in Ecuadorian adolescents

BACKGROUND

Stress and negative emotions have adverse consequences
for the mental health of adolescents, an area that de-
serves further examination. These attributes are associated
with each other and regularly interact in different ways.
The way they exert an influence can be both direct and in-
direct, so the general objective is to elucidate the potential
mediating effect of negative affects in the relationship be-
tween stress and mental health in Ecuadorian adolescents.

PARTICIPANTS AND PROCEDURE

An explanatory and mediation design based on structur-
al equation modeling (SEM) was applied with 1154 high
school students from Ecuador (67.7% women) aged 14 to
19 years (M = 15.69).

RESULTS
In our sample, the presence of stress and negative affect
is moderate, while that of mental health problems is low.

According to our final model, these variables covary with
and influence each other in the following way: stress (X)
has a direct effect on mental health (Y) and also an indi-
rect effect mediated by negative affect (M). The structural
regression model proposed explains 63.0% of the variance
in mental health.

CONCLUSIONS

Stress exerts a relevant impact on mental health, both
through direct and indirect pathways. The indirect path-
way, mediated by negative affect, opens the door to novel
interventional strategies to foster mental health.
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BACKGROUND

Adolescents are a particularly sensitive group to suf-
fer mental health alterations, which have become in-
creasingly more evident (Zhou et al., 2020). Approxi-
mately 25.0% of adolescents (principally in North
America and Europe) suffer from psychological
disturbances (Bronsard et al., 2016; Bruffaerts et al.,
2018), such as disruptive behaviors, attention deficit
and hyperactivity disorder, anxiety and depression
among others (Feiss et al., 2019; Pila et al., 2019). In
Ecuador, the prevalence of conditions of psychologi-
cal discomfort is around 15.0%, with conditions of so-
matization, social dysfunction, anxiety, and alcohol
consumption being the most prevalent (Aponte-Zu-
rita & Moreta-Herrera, 2023; Zumba-Tello & Moreta-
Herrera, 2022). The causes of these alterations are
multifaceted, including modern lifestyle, household
income and parenting style, sedentarism and devel-
opmental crises (Gesualdo & Pinquart, 2021; Whitney
& Peterson, 2019). Moreover, the COVID-19 global
crisis has recently exacerbated the predisposition of
certain adolescents to suffer mental health problems
(Caycho-Rodriguez et al., 2021; Larzabal-Fernandez
et al.,, 2023; Zhou et al., 2020).

Stress is yet another important element to con-
sider, exerting a significant impact as a risk factor (de
Figueiredo et al., 2021). Stress is defined as increased
arousal resulting from an aversive challenge that is
difficult to control, causing fear, anxiety and a physi-
ological reaction (that can lead to coping or fleeing)
(Fink, 2010, 2016). The magnitude of the emotional
and the physiological response experienced will
largely depend on the perception of the event and
the individual’s available coping mechanisms (Fink,
2016). In the case of adolescents, about 2/3 show con-
siderable levels of stress, mostly associated with aca-
demic matters (Deb et al., 2015). In fact, stress can
result from diverse causes, one of the main ones be-
ing the educational context, followed by parental and
even peer pressure, as well as typical adolescence cri-
ses (e.g., authority relationships with parents) (Deb
et al., 2015; Saleh et al., 2017).

It is known that chronic exposure to stressful situ-
ations in childhood and adolescence has detrimental
consequences at the neurological, biochemical (Kim
et al., 2013; Romeo, 2017), psychological and behav-
ioral levels (Bourke & Neigh, 2011), in part because
they hinder proper maturation. Thus, the association
between stress and mental health can be observed
both in the general population (Allan et al., 2020; Va-
lentine & Shipherd, 2018) and in young people and
adolescents (Anniko et al., 2019; Schwartz et al., 2021).
In this regard, evidence suggests that stress plays
a role in anxiety, depression and other disorders (Al-
lan et al., 2020; Feiss et al., 2019; Jayanthi et al., 2015),
acting as a positive predictor (Saleh et al., 2017; San-
chez-Vélez & Moreta-Herrera, 2022). The underlying
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mechanism in this relationship is not clear, although
emotional mechanisms seem to play a relevant role.
For example, exposure to chronic stressful situations
(e.g. extreme poverty, intra-familial violence) during
childhood and adolescence alters the brain pathways
involved in emotional regulation (Kim et al., 2013;
Romeo, 2017) and influences the processes of emo-
tional regulation and control (Moreta-Herrera et al.,
2022; Young et al., 2019), increasing the number and
the intensity of episodes of negative mood with
a high presence of negative emotions (Chiang et al.,
2017). Moreover, evidence shows that the presence of
stress is associated with and predicts negative affect
(NA) (Horiuchi et al., 2018), both in adults and ado-
lescents (Anderson et al., 2021; Schwartz et al., 2021;
Taylor et al., 2019).

A balanced emotional state is fundamental for
integral development, fostering adequate levels of
well-being and quality of life (Weinstein, 2018), con-
ceptualized as the presence of positive affect (joy,
calm, enthusiasm, others) over NA (anger, frustra-
tion, resentment, others) (Sagone & De Caroli, 2014).
However, when this pattern is markedly and con-
sistently reversed, mental health alterations arise.
This relationship between NA and mental health is
evident in adolescents (Arbona et al., 2018; Cho et al.,
2017; Fitzsimmons-Craft et al., 2015; Hao & Farah,
2020), triggering and sustaining several mental con-
ditions such as depressive (Anderson et al., 2021),
anxiety (Young et al., 2019) or eating (Pila et al., 2019)
disorders.

The functioning dynamics of NA could be key to
comprehending mental health issues. An elevated
presence of NA reflects what Taylor et al. (2019) call
a ‘weak brain’, i.e. a brain that is vulnerable to stress
(or to situations that might be considered stressful by
some, but not by others) and more sensitive to im-
pairment and pathologization. Thus, it could be hy-
pothesized that NA plays a mediating role between
stress and mental health alterations, although this
has not been demonstrated. In other words, the NA
underlies the interaction between these variables,
which would help to explain the reason why they
remain associated and would allow a deeper under-
standing of this fact. Therefore, the presence of an
indirect effect of stress would even explain the rea-
sons why it is difficult to contain the negative effects
on mental health. Nevertheless, it is still commonly
accepted that stress has an indirect effect on mental
balance and well-being via NA (Arbona et al., 2018).
Over the decades, psychological research has shown
a preference for the study of direct relationships be-
tween variables, while designs that involved third
variables in bivariate relationships have been scarcer,
limiting the explanatory capacity of the current lit-
erature. Furthermore, from the interventional per-
spective, improving mental health by direct work on
restraining stress can sometimes be challenging, so



exerting an impact on the indirect pathway through
NA could prove useful. Accordingly, the purpose of
this study is to deepen our understanding of NA as
intervening variables in the stress-mental health dy-
namic, a phenomenon that, to the best of our knowl-
edge, has not been addressed in adolescents and that
represents a notable vulnerability.

OBJECTIVE AND HYPOTHESES

The objectives of this study are: a) to identify the re-
lationships between stress, NA and mental health in
Ecuadorian adolescents; and b) to estimate the indirect
effect of NA on the stress-mental health dynamic by
applying mediation analysis. The following hypoth-
eses are considered: “Stress, NA and mental health are
related to each other and conform to a model of good
general fit” (H1); and that “NA plays a mediating role
in the stress-mental health dynamic” (H2).

PARTICIPANTS AND PROCEDURE
PARTICIPANTS

The sample consisted of 1,154 adolescents, who origi-
nally came from 21 cities in Ecuador but at the time
of the study lived in the city of Latacunga, Ecuador.
67.7% of the sample were female and the remaining
32.3% were male. The students’ age ranged from 14 to
19 years (M = 15.69 years, SD = 1.06). In addition, the
participants identified themselves as either mestizo
(91.4%), indigenous (7.2%), white (1.1%) or Afro-Ecua-
dorian (0.3%). The sample comprised students attend-
ing 5 educational centers (82.8% public, 3.4% private
and 13.9% religious) in the city of Latacunga, Ecua-
dor. These students were in the first (34.0%), second
(34.7%) and third (31.3%) year of high school.
Participants were selected through non-proba-
bility sampling according to the following inclusion
criteria: a) being students enrolled in the first, second
or third year of high school; b) signing an informed
consent form to participate in the research; c) vol-
untarily participating and collaborating in the study.

MEASURES

Negative Affect Subscale (NAS; Watson et al., 1988),
as part of the Positive and Negative Affect Scale
(PANAS), which has been translated into Spanish
(Sandin et al., 1999) and validated in Ecuadorian and
Colombian samples (Moreta-Herrera et al., 2021b).
This subscale is used to measure the level of NA
through a questionnaire of 10 items enquiring about
affects such as anger, pain or frustration (e.g., “Do
you feel irritated?”; “Do you feel tense?”). Responses

are provided through a five-point Likert scale from
1 (not at all or very slightly) to 5 (very much). Its inter-
nal reliability in the present study is deemed accept-
able with a value of w = .61, 95% CI [.57; .64].

Perception of Stress Scale (PSS-14; Cohen et al.,
1983) and adapted to the Ecuadorian context (Lar-
zabal & Ramos, 2019). This instrument was designed
to identify people’s perception of stress through
a 14-item questionnaire, where items are grouped
into two dimensions: a) perceived stress (PS); and
b) stress coping (SC). This instrument assesses each
of the items through a five-point Likert scale from
0 (never) to 4 (very often). In the case of the evaluation
of the psychometric properties for this work, values
of w = .82 are observed, 95% CI [.81; .84] for PS and
w =.82,95% CI [.81;.84] for SC, interpreted as accept-
able internal consistency.

General Health Questionnaire-28 (GHQ-28; Gold-
berg & Hillier, 1979), in its Spanish adaptation (Lobo
et al., 1986) validated in Ecuador (Moreta-Herrera
et al., 2021a). The questionnaire is designed to assess
individuals’ perception of general health in primary
health care conditions. This 28-item version is con-
figured into four dimensions (somatization, anxiety/
insomnia, social dysfunction and severe depression)
of seven items each (e.g., “Have you felt perfectly
healthy and fit?”; “Have your worries made you lose
a lot of sleep?”). Each of the items is answered on
a four-point Likert scale from 1 (better than usual) to
4 (much worse than usual). As for reliability in this
study, we report values of w = .86, 95% CI [.85; .87] for
somatization; w = .93, 95% CI [.92; .93] for anxiety/
insomnia; w = .81, 95% CI [.79; .83] for social dysfunc-
tion; and ® = .93, 95% CI [.92; .93] for depression. All
these values confirm acceptable internal consistency.

PROCEDURE

The research project was disseminated among the
participants interested in the study through informa-
tive meetings with the prior authorization of the par-
ticipating institutions. The entire evaluation process
was carried out virtually. Participants completed the
informed consent form authorized by a legal guard-
ian or representative and an online form collecting
sociodemographic data and responses to the psycho-
logical tests (NAS, PSS-14 and GHQ-28). Once the
evaluations were finalized, the data were filtered and
systematized in electronic spreadsheets for the perti-
nent statistical analyses.

DATA ANALYSIS
The results of the study were obtained in three blocks

of statistical analysis. The first one was a descriptive
analysis of the variables (see Table 1). The second
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block of analysis corresponds to the confirmatory
factor analysis (CFA) of the measures applied on
a matrix of polychoric correlations with maximum
likelihood robustness (MLR) estimation given that
the data distribution did not present multivariate
normality and that the nature of the items was cat-
egorical (Li, 2016) (see Table 2). The validity of the
scale is interpreted through fit indexes such as the
absolute fit indexes: chi-square (x?), normed chi-
square (x*/df) and standardized root mean square
residual (SRMR); as well as relative fit indexes: com-
parative fit index (CFI) and Tucker-Lewis index (TLI);
and a non-centrality-based index: root mean squared
error of approximation (RMSEA). Finally, the items’
factor loads (M) were analyzed to estimate each item’s
contribution to the latent construct. Adequate fit was
accepted when y? was significant (p < .05; although
this indicator is sensitive to sample size); x*/df was
lower than 4 (with a tolerance of up to 6); CFI and
TLI were greater than .95; SRMR and RMSEA were
lower than .06; and the items’ A were higher than .4
(Brown, 2015; Byrne, 2008; Dominguez-Lara, 2018;
Wolf et al., 2013).

The third block involved the general fit model hy-
pothesized (see Figure 1) and the mediation analysis
(see Figure 2) between stress, NA and mental health.
Structural equation modeling (SEM) was used for
these purposes. In the mediation analysis, the indi-
rect effect (ab) of NA as a mediating variable (M) in
the relationship between stress (X) and mental health
(Y) was studied. It is considered that there is an in-
direct effect of M when the ab value is significant
(p < .05) and mediation is identified when the direct
effect (c’) is lower than the total effect (c) of X on Y.
Furthermore, mediation is complete when the ¢’ val-
ue is not significant (p > .05). Otherwise, the pathway
is only considered as a partial mediation. The valid-
ity of the fit of both the general and the mediation

Table 1

models follows the same criteria as the CFA (Lange
et al, 2017).

Statistical analyses were performed on R pro-
gramming language, version 4.0 (R Core Team, 2019)
through the following packages: foreign, MNV, la-
vaan and MBESS.

RESULTS
PRELIMINARY ANALYSIS

Table 1 shows the descriptive analysis of the mea-
sures (stress, NA and mental health). In the case of
NA, their presence is moderate. Stress criteria show
a similar incidence, where the most prevalent dimen-
sion is “difficulties in stress coping”. As for mental
health, overall, there is a low presence of discomfort
and symptoms. However, it should be noted that the
most prevalent symptoms (albeit at low levels) are
those corresponding to the social dysfunction dimen-
sion, followed by somatization. Additionally, multi-
variate normality is analyzed using the Mardia (1970)
test. In this sense, it is observed that in none of the
cases is this assumption met, since the results report-
ed for g and g, are significant (p < .05).

CONFIRMATORY FACTOR ANALYSIS

Table 2 analyzes the validity of the internal structure
of the measures used in the CFA to build the final
model (NA, PSS-14 and GHQ-28). This table shows
that, for all tests, the factorial fits were adequate.
However, it should be noted that, due to low factor
loads, items 5, 9 and 15 from NA were removed, as
well as item 12 from PSS-14. In all other cases, satura-
tions were adequate (A > .50).

Descriptive analysis of relevant measures: perceived stress, negative affects and mental health

Factors M M., SD g, 8, Mardia test

Negative affects 24.20 2.42 5.16 0.33 0.39 g, = 1550.00"""
g, = 19.25"*

Perceived stress 13.67 1.95 5.09 0.02 0.11 g, =1526.30"""

Stress coping 15.70 2.24 472 -0.29 086 & =938

Somatization 6.85 0.97 4.48 0.58 -0.16 g = 12528.40***

Anxiety and insomnia 6.13 0.88 5.22 0.72 -0.23 & =116.30""

Social dysfunction 6.91 0.99 3.75 0.71 1.14

Depression 4.69 0.67 5.20 1.20 0.75

Mental health 24.58 0.88 15.84 0.83 0.42

Note.”**p < .001; M — arithmetic mean; M| - ponderated mean; g, - asymmetry; g, - kurtosis.
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Table 2

Confirmatory factor analysis with WLSMYV estimation of stress perception, negative affects and mental health

Factors x? df x>/ df CFlI TLI SRMR RMSEA

Perceived stress 299.60*** 64 4.70 .96 .95 .064 .057 [.050; .063]
Negative affect 75.40*** 14 5.40 .97 .95 .060 .062 [.048; .076]
Mental health 647.00""* 344 1.90 .99 .99 .044 .028 [.024; .031]

Note.”™*p < .001; WLSMV — weighted least square mean and variance adjusted.

GENERAL MODEL FIT

Figure 1 shows the general model fit and the correla-
tions between stress, NA and mental health. The fig-
ure shows that NA and perceived stress factors mod-
erately correlate with mental health. Moreover, these
variables are more related to symptoms of somatiza-
tion and anxiety/insomnia than to social dysfunction
and depression. Stress coping presents a low correla-
tion with mental health. In addition, perceived stress
moderately correlates with NA. These are all positive
correlations.

With regards to the final model, the SEM analysis
presents adequate fit indexes for the sample under
analysis. The items’ factor loads (A) show that the
items that contribute to the latent variables are rel-
evant and significantly contribute to the proposed
model.

MEDIATION ANALYSIS

Figure 2 shows the SEM mediation analysis. Given
that a*b yields a significant value (p < .001), it is esti-
mated that stress exerts an indirect effect on mental
health through NA. In addition, the direct effect (c’)
is smaller than the total effect (c), meaning that NA
functions as a mediator in the latent interaction be-
tween stress and mental health. This is partial media-
tion, where ¢’ is significant (p < .001).

On the other hand, the structural regression mod-
el shows that the stress and NA exogenous variables
explain 62.6% of the variance in mental health as an
endogenous variable. Lastly, the final model presents
adequate fit indexes and can be considered generaliz-
able to the population of Ecuadorian adolescents.

DISCUSSION

The goal of the present study was to elucidate the
relationship between stress, NAs and mental health
in a sample of Ecuadorian adolescents. Moreover, the
mediating role of NA in the stress-mental health dy-
namic was also investigated.

In our sample, the presence of NA and stress is
moderate. In the case of NA, this is an expected phe-
nomenon among adolescents, due to the emotional
difficulties and vital changes associated with this
developmental stage (Chiang et al, 2017; Moreta-
Herrera et al.,, 2022; Young et al., 2019). With regards
to stress levels, our study shows that this population
is frequently exposed to stressful situations. One of
the most relevant contributions to stress levels in our
sample is connected with coping with situations that
are interpreted as stressful, which had been previ-
ously described as a typical trait in this stage of life
(Fink, 2016). However, if these situations become
chronic, there is an increased risk of dysfunction of
the brain structures involved in emotional develop-
ment and mental health (Allan et al., 2020; Valentine
& Shipherd, 2018). Finally, in the case of psychologi-
cal distress and its associated symptoms, their re-
ported intensity is low. That is, the participants’ men-
tal health is not severely affected, although indicators
of risk have been detected (where symptoms of social
dysfunction and somatization are the most prevalent).
This is in accordance with previous works, where
adolescents were identified to suffer from mental
alterations and probable mental disorders (Bronsard
et al., 2016; Bruffaerts et al., 2018; Feiss et al., 2019;
Pila et al., 2019). Still, more in-depth and specialized
studies on this topic are warranted. In summary, the
greater vulnerability of this age group is confirmed
and also the fact that they are frequently exposed to
situations that put their emotional and psychological
stability at risk (Bronsard et al., 2016; Bruffaerts et al.,
2018; Zhou et al., 2020).

The final model with SEM (see Figure 1) presents
adequate fit indexes’ criteria among adolescents from
Ecuador (Brown, 2015; Byrne, 2008; Dominguez-
Lara, 2018; Wolf et al.,, 2013), hence generating an
interpretive model of mental health based on stress
and NA, using empirical data. In this model, a moder-
ate and positive relationship between stress and NA
is confirmed at the latent level. Their covariance is
in line with previous studies that obtained a similar
outcome, mainly in adolescents and adults (Ander-
son et al., 2021; Chiang et al., 2017; Schwartz et al.,
2021; Taylor et al., 2019). Furthermore, these findings
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provide relevant information for the studies of Kim
et al. (2013) and Romeo (2017), where it was sug-
gested that stress during early life stages alters brain
functions associated with affective development.

On the other hand, the model also shows a posi-
tive relationship between stress factors and mental
health problems in the participants (moderate and
low, respectively). That is, stress is related to the dis-
turbance of mental health, as well as to the probable
conformation of a specific psychopathology, which
is consistent with the findings reported in analogous
studies utilizing adult samples (Allan et al., 2020;
Valentine & Shipherd, 2018) and adolescent samples
(Anniko et al., 2019; Schwartz et al., 2021). Likewise,
based on our results, stress presents a stronger re-
lationship with somatization and anxiety/insomnia
symptoms than with social dysfunction and depres-
sion, which is also in agreement with the studies of
Feiss et al. (2019) and Jayanthi et al. (2015). Finally,
there is a moderate and positive relationship be-
tween NA and mental health. Apparently, the signif-
icant presence of NA could trigger the deterioration
of mental health in adolescents. These results are in
line with preliminary studies that emphasize the rel-
evance of identifying probable prospective negative
consequences for mental health (Arbona et al., 2018;
Cho et al., 2017; Fitzsimmons-Craft et al., 2015; Hao
& Farah, 2020), particularly in the shape of anxiety
symptoms and related disorders (Young et al., 2019).

Finally, according to the mediation analysis with
SEM (see Figure 2), stress has both a direct and an
indirect effect (through NA) on mental health. In this
sense, our design captured an important additional
element for the understanding of the impact that
stress has on mental health. Previously, the study of
the indirect effect of stress through NA had already
been addressed (Arbona et al., 2018), although not
specifically on mental health but on certain specific
alterations. Thus, these findings represent a sig-
nificant advance in the research field analyzing the
interaction effect between stress and emotions on
mental health and psychopathology in the adoles-
cent population. Furthermore, the proposed model
explains 63.0% of the changes in the variance of
stress and NA over mental health. Hence it is also
confirmed that stress and NA are predictors of men-
tal health status as suggested by Saleh et al. (2017),
Sanchez-Vélez and Moreta-Herrera (2022) and Tay-
lor et al. (2019). The relevance of these factors should
be taken into consideration in relation to the onset,
maintenance and remission of mental problems and
alterations.

The results from our study present several impor-
tant implications. From a theoretical point of view,
we propose a novel evidence-based interpretative
model for the effect of stress and NA on the men-
tal health of Ecuadorian adolescents. Therefore, this
study constitutes a relevant and original contribu-
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tion, given that this is the first time such an integra-
tive and dynamic theoretical-conceptual model has
been proposed. Although it is true that several stud-
ies have already analyzed the effect of various pre-
dictor variables on mental health, these studies did
so independently and utilizing bivariate statistical
techniques. Meanwhile, our study proposes a mod-
el of latent interaction between variables applying
SEM techniques, which has not been attempted be-
fore. This approach provides greater precision and
facilitates a better understanding of the interaction
of these variables. From the practical point of view,
our results pose implications for the protocols of
mental health assessment which should be followed
in case of suspicion of mental health deterioration.
Furthermore, our results could lead to the devel-
opment of preventive and corrective intervention
mechanisms for mental health alterations; not only
directly, working on stress, but also indirectly ad-
dressing the associated emotional response. In this
sense, when evidencing that the relationship be-
tween stress and SM underlies a negative emotional
component among adolescents, public policies in
the academic context, as well as in comprehensive
health, should be oriented towards the management
and control of emotions (both in health promotion,
such as prevention, and direct therapeutic assis-
tance), which will positively influence the healthy
development of mental health.

LIMITATIONS AND RECOMMENDATIONS
FOR FUTURE RESEARCH

This study has a few limitations that should be con-
sidered. The first one is related to the specific popula-
tion approached, which is restricted to adolescents,
given that they are deemed as a particularly vulnera-
ble population. In the future, complementary studies
on other populations such as older adults, the gen-
eral population or clinical populations are necessary
to elucidate whether the dynamics described here
will be sustained or they will change. Similarly, only
Ecuadorian adolescents were recruited. For optimal
generalization of our results to the wider population
of adolescents, cross-cultural validation studies of
the mediation model are required, which should in-
clude participants from other nations, cultures, and
linguistic backgrounds. Despite these limitations, the
sample size of this study is a clear strength that sug-
gests that our results should be generalizable at least
within its regional context, where research is usually
scarce and the population is often understudied. Fi-
nally, although the model enables an interpretation
in terms of how the independent and mediating vari-
ables explain the variance of the outcome variable,
due to the specific methodological approach utilized
it cannot be stated conclusively that there is a cause-



effect relationship between these variables. Future
studies are needed to disentangle the nature of these
relationships by means of experimental designs or
horizontal structural regression studies.
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