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ARTICLE INFO ABSTRACT

Keywords: The global pandemic caused by coronavirus disease 2019 (COVID-19) occasioned that most of the population in
Worry Spain was confined to home to reduce the risk of contagion. This affected mental health, increasing anxiety and
COVID-19 . worry about COVID-19 contagion. The aim of this study was assessing the moderation and mediation effect of
Genefa,l anxiety . cognitive emotion regulation strategies (CERS) on general anxiety and whether the mediation effect was
Cognitive emotion regulation .
Moderation moderated by gender and/or age. A total of 1753 Spanish adults (78,6% female; M = 40.4 years, SD = 12.9)
Mediation participated in an online survey that was available from March 26 to April 25 (2020) during the time period in
which the population in Spain was confined. Participants completed measures of worry about COVID-19
contagion, the Cognitive Emotion Regulation Questionnaire-Short (CERQ-Short) and the Generalized Anxiety Disor-
der-7 (GAD-7). Several models were tested through structural equation modelling. Moderation analyses reported
that maladaptive strategies moderated positively anxiety, whereas adaptive strategies moderated negatively
anxiety. Also, the best fitted mediation model found that worry about COVID-19 contagion and general anxiety
was mediated by CERS in different directions. Maladaptive CERS increased anxiety, whereas adaptive CERS
reduced anxiety. Age (not gender) also moderated this mediation, were younger adults presented an indirect
effect only through maladaptive CERS, but older adults through both adaptive and maladaptive. Limitations are
related to the study design which was a convenience sample. CERS moderated and mediated between worry
about COVID-19 contagion and general anxiety. Prevention programs for mental health problems during the
pandemic must be provided, especially for younger adults.

1. Introduction population in several of the most affected countries, including China,

(Qiu et al., 2020; Wang et al., 2020a, 2020b), Italy (Sani et al., 2020),

The global pandemic caused by coronavirus disease 2019 (COVID-
19) has resulted in an unprecedented situation in which most of the
population has been confined to home to reduce the risk of contagion. In
this stressful environment, there is an elevated risk of mental health
issues in the population, which is directly related to the confinement
(Brooks et al., 2020), the burden of stress on health care workers (Lai
et al., 2020), financial issues (Galea et al., 2020), or fear of contagion
(McKay et al., 2020).

In the last year, numerous studies have been conducted to assess the
psychological impact of the disease and the response in the general
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Spain (Gonzalez-Sanguino et al., 2020; Munoz-Navarro et al., 2020),
USA (APA, 2020), among others. These studies consistently report an
increase in emotional distress, especially anxiety, depression,
post-traumatic symptoms, and panic attacks/disorders. For instance, in
an online survey conducted in China, Wang et al. (2020a) reported a
moderate to severe psychological impact of the outbreak in 53.8% of
respondents (n = 1210), with 16.5% and a 28.8%, respectively,
reporting moderate to severe anxiety or depressive symptoms.
Gonzalez-Sanguino et al. (2020) found that depressive symptoms were
present in 18.7% of their sample (n = 3840), while 21.6% and 15.8%
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reported symptoms of anxiety or post-traumatic stress disorder,
respectively. On the other hand, Munoz-Navarro et al., 2020 found that
15.3% of their sample (n = 1753) met criteria for generalized anxiety
disorder (GAD), 12.2% for major depression, and 17.2% for panic dis-
order, with 25.7% experiencing panic attacks. In some of these studies,
the commonly reported risk factors for developing symptoms were being
female, younger age, and being at risk of infection (Gonzalez-Sanguino
et al., 2020; Munoz-Navarro et al., 2020; Wang et al., 2020b). It is
plausible then that worry and anxiety are common reactions to this
pandemic, with the potential to cause mental health consequences in the
general population. As it is reasonable to assume that the virus and its
effects may remain for a long time, at least until a vaccine is developed,
and new outbreaks may occur, there is a need to develop a compre-
hensive understanding of the psychological factors that help individuals
to cope with worry about COVID-19 contagion. This would help to
implement effective preventive programs to decrease the negative
impact of the pandemic on public health (Galea et al., 2020).

Several studies have attempted to identify the psychological re-
sources that can moderate and mediate symptoms and normal reactions
that could otherwise lead to psychopathology, especially anxiety dis-
orders such as GAD, panic disorders, and health-related anxiety. Along
these lines, cognitive emotion regulation strategies (CERS) play a
transdiagnostic role in the onset and maintenance of emotional

Moderation models (Model 1 and 2)

Maladaptive
CERS (M,)

General
Anxiety (Y)

Serial mediation models (Model 3 and 5)
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disorders such as anxiety and depression (Aldao et al., 2010; Dryman
and Heimberg, 2018; Naragon-Gainey et al., 2017; Pearl and Norton,
2017). Rumination, worry, and catastrophizing are maladaptive strate-
gies used by some individuals, commonly leading to increased anxiety
(McEvoy et al., 2013; McLaughlin and Nolen-Hoeksema, 2011); by
contrast, more adaptive strategies would include reappraisal, accep-
tance and problem solving (Naragon-Gainey et al., 2017). It appears that
some people tend to employ the same type of emotion regulation stra-
tegies, which may cause the onset of anxiety and depression symptoms
(D’Avanzato et al., 2013). Indeed, worry as a strategy seems to be closely
related to GAD and anxiety symptoms (Ellard et al., 2017), which sug-
gests that worry about COVID-19 contagion is likely to influence this
emotional state during the pandemic and that CERS could moderate and
mediate this effect. Moreover, it seems that older people are better at
regulating their emotions (Urry and Gross, 2010), which could explain
why younger adults present more anxiety symptoms (Munoz-Navarro
et al., 2020; Scheibe and Blanchard-Fields, 2009; Sims et al., 2015). In
addition, gender differences in regulating emotions have been shown
(Nolen-Hoeksema, 2012; Zimmermann and Iwanski, 2014), and these
differences merit investigation in the context of COVID-19 and worry.
Clearly, a considerable amount of research has been performed to
evaluate the relationship between onset of anxiety disorders and CERS,
particularly the role of the moderation and mediation effects of emotion

Adaptive
CERS (M,)

General
Anxiety (Y)

Worry Maladaptive

COVID-19
X)

CERS (M)

General
Anxiety (Y)

Adaptive
CERS (M,)

Indirect mediation models (Model 4 and 6)

Adaptive
CERS (M,)
Cgv\;);gyl 5 General
: Anxiety (Y)
X)
Maladaptive
CERS (M)

Fig. 1. Hypothetical models.
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regulation and psychopathology. Research into moderation effects have
mainly focused on determining whether individuals use the same CERS
(D’Avanzato et al., 2013). By contrast, research into mediation frame-
works has focused on prevention and treatment in which interventions
are designed to change the outcome of interest by targeting mediating
variables hypothesized to be causally related to outcomes (Agler and De
Boeck, 2017; Edwards and Lambert, 2007; MacKinnon et al., 2007).
Both models are plausible targets for study in the COVID-19 setting.
However, more research is needed to explore the moderation and
mediation effects of CERS between worry about COVID-19 contagion
and general anxiety symptoms, and to determine whether mediation
effects are moderated by other variables, such as gender and/or age. In
this context, the aim of this study was to evaluate the following hy-
potheses (see Fig. 1 for the hypothetical models):

H1. Worry about COVID-19 contagion will have a direct effect on
general anxiety symptoms;

H2. Maladaptive CERS will positively moderate the effect between
worry about COVID-19 contagion and general anxiety symptoms;

H3. Adaptive CERS will negatively moderate the effect between worry
about COVID-19 contagion and general anxiety symptoms;

H4. Maladaptive CERS will positively mediate between worry about
COVID-19 contagion and general anxiety symptoms;

H5. Adaptive CERS will negatively mediate between worry about
COVID-19 contagion and general anxiety symptoms;

H6. Age will moderate this mediation: younger people will use more
maladaptive CERS and will have more general anxiety symptoms due to
worry about COVID-19 contagion.

H7. Gender will moderate this mediation: women will use more mal-
adaptive CERS and have more general anxiety symptoms due to worry
about COVID-19 contagion.

2. Methods
2.1. Participants and procedure

This research study was conducted in Spain during the first 6 weeks
of the government-imposed confinement, which was declared on March
12, 2020. We conducted a cross-sectional survey using an online plat-
form (SurveyMonkey), which was available online from March 26, 2020
to April 25, 2020. We recruited adults (>age 18) from the Spanish
population to participate in the survey. We used several tactics to reach
as many participants as possible from all over Spain, relying on the
professional and personal networks of the researchers, who reached out
to social media audiences to broadcast and share the survey. The link
was sent by email and two platforms (Facebook and WhatsApp) were
used to disseminate the survey. A standardized general description
about the survey was given in the email and messaging/social media
postings. During the 4.5 weeks, a total of 2647 participants initiated the
survey and 1753 (66.2%) completed the full survey, including all
assessment measures. The study was approved by the clinical research
ethics committee of Hospital University La Fe of Valencia. Participation
was completely voluntary, the survey was anonymous, and confidenti-
ality of all information provided was assured. Before starting the survey,
all participants were required to read the instructions and provide
informed consent and could abandon the survey at any time, for any
reason.

2.2. Instruments

2.2.1. Worry about COVID-19 contagion
Worry about COVID-19 contagion was evaluated through three
questions: 1) How worried are you about becoming infected with SARS-CoV-
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2 virus? 2) How worried are you about getting sick and a deterioration in
your health? and; 3) How worried are you that your life is in danger? Par-
ticipants answered these items on a scale ranging from 1 to 10 points.
Although there was some redundancy between the items, they assessed
three levels of intensity regarding worry about COVID-19 contagion;
item 1: worrying about infection; item 2: worrying about deterioration
of health; item 3: worrying about the risk of dying. In the current study,
the Cronbach’s alpha value was excellent (« = 0.91) but this variable
was retained as a latent variable to test our models.

2.2.2. Generalized anxiety disorder-7 (GAD-7)

The GAD-7 scale is used to measure general anxiety symptoms
(Spitzer et al., 2006). Participants are asked to rate the frequency at
which they have experienced seven general anxiety symptoms during
the past 2 weeks on a four Likert scale, as follows: 0 = “not at all”; 1 =
“several days”; 2 = “more than half of the days”; and 3 = “nearly every
day”; the total score ranges from O to 21. We used the validated Spanish
version of the GAD-7 scale (Garcia-Campayo et al., 2010), which has
shown excellent psychometric properties in the Spanish population
(Moreno et al., 2019; Munoz-Navarro et al., 2017), that presented an
adequate internal consistency (a = 0.89).

2.2.3. Cognitive Emotion Regulation Questionnaire-Short (CERQ-Short)
The CERQ-Short (Garnefski and Kraaij, 2006) is the short version of
the full CERQ. It evaluates nine different cognitive strategies that in-
dividuals use to regulate emotions when face with a negative event. We
used the validated Spanish version of the CERQ-Short (Holgado-Tello
et al., 2018), with some modifications to the instructions due to the
COVID-19 pandemic, as follows: “In the following questions, you are asked
to indicate what you think when you experience negative or unpleasant
emotions related to the current crisis you are experiencing”’. We assessed the
asymmetry and kurtosis for all nine strategies, finding that self-blame
presented both asymmetry (>2) and kurtosis (>6) (other data available
upon request). Thus, we obtained two versions of the maladaptive ER
factor with the sum score of the “maladaptive strategies” for our
competing models; model 1 and 3: rumination, catastrophizing,
other-blame and self-blame and model 2 and 4: rumination, catastrophizing
and other-blame. For the adaptive ER factor, we used the sum score for
“adaptive strategies” positive refocusing, acceptance, positive reappraisal,
refocus on planning, and putting into perspective. Internal consistency was
acceptable for both factors of the selected model (0.73 and 0.81).

2.2.4. Statistical analyses

The SPSS statistical software, v.26 was used to calculate means and
standard deviations and to perform correlation analysis to test associa-
tions among variables. Structural equations modelling (SEM) in Mplus
6.1 (Muthén and Muthén, 2012) was employed to explore the modera-
tion and mediation effects between worry about COVID-19 contagion
and general anxiety by using two moderators/mediators; maladaptive
and adaptive CERS. Several indices were studied for the 6 cross-sectional
models tested; goodness-of-fit indices included chi-square divided by
degrees of freedom (y/df), the Bentler Comparative Fit Index (CFI), and
the Tucker-Lewis Index (TLI). The standardized root mean residual
(SRMR) and root mean square error of approximation (RMSEA) were
used to measure error (Hu and Bentler, 1999). To compare the models,
we used the Bayesian Information Criterion (BIC) and the Akaike In-
formation Criterion (AIC). Finally, indirect effects were tested using the
bias corrected bootstrap confidence interval method in Mplus (Williams
and MacKinnon, 2008).

First, we tested the moderation effects between worry about COVID-
19 contagion and general anxiety by using two moderators; maladaptive
(model 1) and adaptive (model 2) CERS. Also, we tested four different
mediation models, all of which evaluated the relation between latent
and observed variables in the same wave. The latent variable was worry
about COVID-19 contagion and the observed variables were maladap-
tive and adaptive CERS and general anxiety. In models 3 and 4, the
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maladaptive CERS included rumination, catastrophizing, self-blame,
and other-blame; by contrast, in models 5 and 6, we removed the self-
blame factor (maladaptive CERS) due to asymmetry and kurtosis.
Furthermore, while models 3 and 5 captured only the direct relation-
ships in a serial mediation model, models 4 and 6 captured the re-
lationships between worry about COVID-19 contagion and general
anxiety through CERS as indirect mediators. Model 6 was the best-fitting
model and thus all further analyses were based only on this model.
Specifically, this captured the relationships between worry about
COVID-19 contagion and general anxiety (H1) and through maladaptive
(H4) and adaptive (H5) CERS. The direct relationship between worry
about COVID-19 contagion and maladaptive CERS and general anxiety
(H4), and worry about COVID-19 contagion and adaptive CERS and
general anxiety (H5) were studied.

We also tested a moderation of mediation model 6 using multi-group
analyses to examine whether the patterns of associations differed ac-
cording to age (H6) or gender (H7) in order to assess the potential
moderation effect of these moderators on this mediation model. For age
analyses, the sample population was divided into two groups according
to age: 18-39 years; “young people” and >40 years; “older people”. A
chi-square difference test was conducted to examine significant change
in the chi-square statistic for the constrained models (Muthén and
Muthén, 2012).

3. Results
3.1. Descriptive statistics and correlational analyses
The following characteristics describe the “typical” participant: fe-

male (76.8% of sample), age 40-59 years (43.5%), married (37.9%),

Table 1
Demographics characteristics of sample.

Total sample (n = 1753)

n %

Gender

Female 1346 76.8

Male 354 22.9

Diverse 5 0.3
Age group, years

18-39 871 49.7

40 - > 60 882 50.3
Marital status

Married 664 37.9

Divorced 144 8.2

Widowed 13 0.7

Single 612 34.9

Living with unmarried partner 320 18.3

Level of education

No schooling 1 0.1
Basic education 43 2.5
Secondary education 96 5.5
High School 222 12.7
Bachelor 699 39.9
Master/doctorate 692 39.5
Employment situation
Employed full-time 838 47.8
Employed part-time 152 8.7
Unemployed, in search of work 219 12.5
Unemployed, not looking for work 187 10.7
Dismissed from work 176 10.0
Temporary incapacity to work 94 5.4
Permanent incapacity to work 6 0.3
Retired 81 4.6
Level of income (per year)
Less than €12,000 250 14.3
Between €12,000 - €24,000 553 31.5
Between €24,000 — €36,000 503 28.7
Between €36,000 — €60,000 322 18.4
More than €60,000 125 7.1
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university studies (79.6%), employed full-time (47.8%), and earning
between €12,000 — €24,000 per year (see Table 1 for details). When we
divided the sample into younger and older people (cut-off: 40 years), the
two group were roughly equal in size: young people: <40; n = 871,
49.7%; older people: >40; n = 882, 50.3%.

Table 2 presents means, standard deviations and results for the
correlations matrix of the model 6. As shown in that table, general
anxiety was negatively correlated with adaptive ER strategies and
positively correlated with the other study variables, worry about
COVID-19 contagion, and maladaptive ER strategies. Furthermore,
maladaptive ER strategies were positively correlated with worry about
COVID-19 contagion. Both ER strategies were positively correlated.

3.2. Moderation effects of the CERS on worry about COVID-19 contagion
and general anxiety

Moderation models were evaluated to examine whether maladaptive
and/or adaptive CERS moderated the relationships between worry
about COVID-19 contagion and general anxiety. We found significant
moderation effects for maladaptive CERS (Estimate = 0.26, p = .000)
and adaptive CERS (Estimate = —0.08, p = .004) on the association
between worry about COVID-19 and general anxiety. Model 2 presented
a better fit than model 1, but no one presented an acceptable model fit;
Model 1: 42 (6) = 1845.33; CFI = 0.76; TLI = 0.40; RMSEA = 0.420;
SRMR = 0.19; Model 2: )(2 (6) = 373.67; CFI = 0.92; TLI = 0.80; RMSEA
= 0.188; SRMR = 0.07. Table 3 shows the fit indices obtained in all the
models.

3.3. Mediation model between worry about COVID-19 contagion, CERS,
and general anxiety

The results indicate a very good fit between the model and the
empirical data: y? (6) = 51.65, p = .000. The following fit indices were
obtained: CFI = 0.99 and TLI = 0.98, showing a very good fit. Finally,
error measurements were calculated: RMSEA 0.066. and
SRMR = 0.02, indicating a very good fit (Kline, 2015). Fig. 2 shows the
path values and Table 3 shows the fit indices of the model.

The results reveal a significant and positive direct effect of worry
about COVID-19 contagion on general anxiety. Furthermore, the direct
effects were also significant for the links between maladaptive and
adaptive ER strategies and general anxiety, which were positive and
negative, respectively.

A bias corrected bootstrap confidence interval test was conducted to
examine indirect effects, showing a significant indirect effect from worry
about COVID-19 contagion on general anxiety (estimate = 0.16; CI 95%
[0.26, 0.38]) via maladaptive ER strategies, but not adaptive
strategies.

3.4. Moderation by age in the mediation model

There was a difference between models by age. In older people (>age
40), worry about COVID-19 contagion and adaptive ER strategies were

Table 2
Descriptive and Correlation Matrix for Worry about COVID-19 contagion, Mal-
adaptive and Adaptive CERS and General Anxiety symptoms (Model 6).

Variable 1 2 3 4

1. Worry about COVID-19 contagion (latent) -

2. Maladaptive CERS" (CERQ) .33%*

3. Adaptive CERS (CERQ) -.04 .06% -

4. General anxiety (GAD-7) .32 54+ - 10%* -
Mean 6.18 4.51 7.17 6.31
Standard Deviation 2.82 1.57 1.43 4.67
Cronbach’s alpha 91 .73 .81 .89

Note: *p < .05, **p < .01.
 This strategy was calculated without the self-blame factor.
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Table 3
CFA adjustment indices of the competting models.
)(2 df CFI TLI RMSEA (90% IC) SRMR AIC BIC
Model 1 6 .76 .40 420 (.404-.437) .19 52819.75 52934.37
Model 2 6 .92 .80 .188 (.172-.204) .07 57289.32 57403.94
Model 3 15 .83 72 .223 (.210-.237) .15 55641.98 55740.23
Model 4 6 .99 .98 .058 (.042-.076) .02 54902.01 55016.62
Model 5 9 .83 72 .221 (.208-.235) .15 45702.23 45800.48
Model 6 6 .99 .98 .066 (.050-.083) .02 44986.14 45034.05
*x+p < 001,
Adaptive CERS Adaptive CERS
"’-AOZ E 8 Vi 5%k i BREL
*kk : E
Worry A5 ! Gen?ral Worry 8%k : General
(COVID-19) ' Anxiety (COVID-19) ' Anxiety
| 1.01
31w ; 50w

Maladaptive CERS

Fig. 2. Path of the mediation model across the whole sample. Significant in-
direct effects are shown in bold.

significantly and negatively correlated (Estimate = —0.15, p = .000).
However, in younger people, this relationship was not significant (Es-
timate = 0.06, p = .07). In testing moderation by age, the unconstrained
model [;(2 (16) = 75.27] and the constrained model [)(2 (22) =93.88]
were significantly different as determined by a chi-square difference test
[x% (6) = 19.09, p = .004], suggesting a moderation by age. The results
indicate a very good fit for the multi-group by age: y? (16) = 81.39, p =
.000; CFI = 0.98 and TLI = 0.97. Error measurements were as follows:
SRMR = 0.02 and RMSEA = 0.06 (Kline, 2015). Bias corrected bootstrap
confidence interval results showed two significant indirect effects: 1)
worry about COVID-19 contagion on general anxiety (Estimate = 0.70;
CI 95% = [0.52, 0.88]) via maladaptive ER strategies, and 2) worry
about COVID-19 contagion on general anxiety (Estimate = 0.09; CI 95%
= [0.03, 0.14]) via adaptive ER strategies (See Figs. 3 and 4).

3.5. Moderation by gender in the mediation model

In testing moderation by gender, the unconstrained model [? (16) =
52.54] and the constrained model [)(2 (22) = 54.38] were not signifi-
cantly different as determined by a chi-square difference test [y (6) =
3.15, p = .78], suggesting no moderation by gender.

4. Discussion

The results of this study show that, on an individual basis, CERS
moderated and mediated the effect of worry about COVID-19 contagion
on general anxiety, but the best model fit showed that there was a

mediation effect of CERS in different directions, which can also be
moderated by age. We tested six competing models: two moderator

Adaptive CERS

S 1EEE

d4re General

Anxiety

Worry
(COVID-19)

1.04

33wk 5]xxx

Maladaptive CERS

Fig. 3. Path of the mediation model moderated by age across young people
(<40 years). Significant indirect effects are shown in bold.
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Maladaptive CERS

Fig. 4. Path of the mediation model moderated by age across older people
(>40 years). Significant indirect effects are given in bold text.

models and four mediation models. Of these, one of the mediation
models presented the best fit. Our first hypothesis (H1) was confirmed,
as we found that worry about COVID-19 contagion had a direct effect on
general anxiety. This direct effect was moderated by CERS: maladaptive
CERS had a positive moderation effect (H2) and adaptive CERS had a
negative moderation effect (H3). For H4, we found a direct effect be-
tween worry about COVID-19 contagion and general anxiety, through
the mediation effect of maladaptive ER strategies, which significantly
increased general anxiety. However, we were unable to confirm H5. We
expected that worry about COVID-19 contagion and general anxiety
would be mediated by adaptive ER strategies, but we found that this
strategy reduced general anxiety only with a direct effect. On the other
hand, H6 was confirmed. In young adults, we only found an indirect
effect between worry about COVID-19 contagion and general anxiety
through maladaptive ER. By contrast, in older adults, we found an in-
direct effect between worry about COVID-19 contagion and general
anxiety through both maladaptive and adaptive ER. We were unable to
confirm H7 due to the observed gender invariance.

The direct effect of worry about COVID-19 contagion on general
anxiety was an expected finding. The fear and worry about possible
contagion in this pandemic are normal reactions, especially given the
rapids spread of this highly contagious virus worldwide, with many
transmission routes, and an unclear specific treatment. Several recent
studies have reported an increase in anxiety in parents of hospitalized
children during the COVID-19 epidemic in China (Yuan et al., 2020) and
in health care workers (Wu et al., 2020), who showed a direct rela-
tionship between distress and fear of self- or family contagion. This
stress could also be related to the so-called “infodemic” of social media,
in which there was nonstop coverage of the pandemic (Gao et al., 2020).
Given this situation, it is essential to determine the psychological factors
that could help individuals to cope effectively with this specific stressor,
especially considering that the pandemic may be with us for an extended
period. This is especially relevant for health care workers (Wu et al.,
2020), but also for the general population. The moderation effect was
not unexpected: individuals using more maladaptive strategies had more
anxiety while those using adaptive strategies presented less anxiety.
These effects has been observed in other studies, which have found that
individuals are more likely to employ the same type of emotion regu-
lation strategies (D’Avanzato et al., 2013). However, these models did
not present a good model fit.

These findings demonstrate why CERS are common targets of
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psychological interventions, since they directly impact coping with
general anxiety and depression, two disorders that seem to share
transdiagnostic factors (McEvoy et al, 2013; McLaughlin and
Nolen-Hoeksema, 2011; Pearl and Norton, 2017). The models tested as
direct effects (model 3 and 5) did not fit the data well. By contrast, in our
mediation model, we found a strong association between maladaptive
ER strategies (e.g., rumination, catastrophizing, and other-blame) and
general anxiety. This finding is consistent with the results of several
studies, which have found that these maladaptive strategies present the
most robust effect through general anxiety and emotional problems
(Aldao et al., 2010; Dryman and Heimberg, 2018; Medrano et al., 2016;
Naragon-Gainey et al., 2017). However, in our study, when we tested
the mediation model including self-blame within the maladaptive ER
strategies (model 6), the fit was worse than (model 4) when we omitted
this strategy due to its asymmetry and kurtosis. This could happen
perhaps be attributable to the type of crisis (i.e., a global pandemic), in
which people do not blame themselves, as this situation would not be
under self-control.

We found that adaptive strategies, which include positive reap-
praisal, acceptance, plan focusing (among others strategies) did not
present an indirect effect on general anxiety, but rather a negative direct
effect on general anxiety. This an interesting finding that suggests that,
in the whole sample, adaptive ER work independently. The available
evidence indicates that ER strategies are linked to specific neural areas
and networks involving two distinct systems of cognitive and emotional
processing (Ellard et al., 2017; Pic6-Pérez et al., 2019; Pico-Pérez et al.,
2017). The first system, known also as System 1 (Kahneman, 2011), is a
bottom-up process involving subcortical neural areas such as the
amygdala, cingulate cortex, thalamus, insula (Ellard et al., 2017;
Pico-Pérez et al., 2019). The second system (System 2) is a top-down
process, involving prefrontal cortical areas such as the dorsolateral,
ventromedial, and ventrolateral prefrontal cortex, as well as the neural
default mode network, which dysfunction has been directly linked to
depression and anxiety disorders (Pico-Pérez et al., 2017). It is
conceivable that our finding that worry had no direct effect on adaptive
strategies but directly to maladaptive ER suggests this is a normal anx-
iety reaction where an automatic response is first activated (system 1). It
may only be later, after some time has passed, that system 2 becomes
activated, leading the individual to reappraise and accept the situation.
The lack of correlation between these two ER strategies suggests that
both strategies can be activated independently: first system 1 is acti-
vated (increasing general anxiety), and then system 2 is activated,
reducing general anxiety.

The moderation effect of age on the mediation of CERS differed
depending on the group. In the older group (>40 years), we observed a
significant indirect effect from worry about COVID-19 contagion on
adaptive strategies, reducing general anxiety. By contrast, the younger
group (<40 years), presented a model similar to the whole sample, with
no indirect effect on adaptive strategies. This finding could be attributed
to the greater life experience among older people, who may thus have a
more efficient way of using adaptive strategies (Scheibe and
Blanchard-Fields, 2009; Sims et al., 2015; Urry and Gross, 2010). In
other words, better cognitive control helps older people to regulate their
emotions, as evidenced by greater prefrontal cortex activity when
compared to younger adults engaging in emotion-processing tasks
(Nashiro et al., 2012). Whereas, young adults would need more time and
cognitive ability to regulate their emotions in front of worry about
COVID-19 contagion. This could explain why it has been found that
young people were more affected by general anxiety and other
emotional disorders during this pandemic (Gonzalez-Sanguino et al.,
2020; Lai et al., 2020; Munoz-Navarro et al., 2020; Qiu et al., 2020). For
this reason, we expected younger people would use more maladaptive
strategies (H4), as these are associated with higher levels of general
anxiety, which was confirmed.

However, we found no significantly variance for gender in our
models (H5), suggesting that other factors may explain the emergence of
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general anxiety on gender. It seems that women would use more rumi-
nation than men when regulating their emotions, instead of worry
(Nolen-Hoeksema, 2012). Other authors found neural differences on
gender when regulating their emotions (McRae et al., 2008). Appar-
ently, men may employ less effort when using CERS perhaps due to
greater use of automatic emotion regulation. Another study found these
same gender differences, which were also related with age (Zimmer-
mann and Iwanski, 2014). In our study, we found contrary results, such
as invariance in the moderation effect of the ER mediation. Thus, there is
a need for more research to explain why women were more affected by
anxiety and emotional disorders during the pandemic
(Gonzalez-Sanguino et al., 2020; Munoz-Navarro et al., 2020; Wang
et al., 2020b). Future research could study other moderation models that
delve deeper into these interactions.

4.1. Limitations

Some limitations should be considered in this work given that the
data were obtained in the context of a cross-sectional research design.
The use of a convenience sample may also limit the generalisability of
our findings, as this sample cannot be taken as representative data for
Spain or other countries. As a consequence of this data collection
method, most of the sample was comprised of women, which is another
study limitation that may have influenced our findings related to the
moderation effect of gender. However, the large sample size supports
the robustness of the results, which may be of value for preventive
programs. Also, another limitation could be the use of worries and to
study general anxiety symptoms, as anxiety has worry as a core symp-
tom. Thus, the use of predicting worry with items assessing worry is a
limitation as the criterion variable could be contaminated by the pre-
dictors. Nevertheless, worry for COVID-19 contagion may be a reaction
worthy to assess, especially when studying mental health problems like
general anxiety.

4.2. Conclusion

The COVID-19 pandemic is having a direct impact on well-being,
with a major effect on mental health in the population. Sadly, the data
suggest that this pandemic may be around for a long time, which means
that the risk of contagion—and the worry associated with that risk—can
affect general anxiety in the general population, especially among
health care workers. We found that different CERS moderate and
mediate general anxiety. Maladaptive strategies such as catastrophizing
or rumination appear to increase general anxiety, while other strategies
such as positive reappraisal, acceptance, and positive refocusing may
decrease these negative symptoms. The mediation effect was moderated
by age, which appears to have an indirect effect on maladaptive and
adaptive strategies in older adults, whereas in younger adults this only
indirectly effects maladaptive strategies; gender had no moderation ef-
fect on these strategies. Given these findings, selective preventive stra-
tegies focusing on improving ER strategies should be considered to
reduce the negative impact on mental health of COVID-19 as we enter a
new period of living with this virus for an extended period of time.
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