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Abstract: The COVID-19 pandemic has had a significant impact on populations at an economic,
health, and on an interpersonal level, it is still unclear how it has affected health-risk behaviors,
such as comfort food consumption over time. This study longitudinally examines the effect of the
perceived impact of COVID-19 on comfort food consumption and whether this effect is mediated
by emotional distress. A convenience sample of 1048 students and university staff (academic and
non-academic) from two universities completed monthly online surveys during the COVID-19
pandemic across six waves (W; W1 to W6). Participants reported their perceived impact of COVID-19
(economic, interpersonal, and health), comfort food consumption, and emotional distress (DASS-21).
Using structural equation models, we found an indirect longitudinal effect of the perceived impact
of COVID-19 (W1) on comfort food consumption (W3 to W6) through increased emotional distress
(W2). The perceived negative impact of COVID-19 on comfort food consumption was fully mediated
by the emotional distress during the first waves (W3 and W4), ending in a partial mediation in the
last waves (W5 and W6). These findings contribute to disentangling the mechanisms by which the
perceived impact of COVID-19 affects comfort food consumption over time, and highlight the role of
emotional distress. Future interventions should address comfort food consumption by focusing on
handling emotional distress during a crisis.

Keywords: COVID-19 pandemic; psychological distress; emotional eating; structural equation
modeling; longitudinal

1. Introduction

The COVID-19 pandemic declared in March 2020 has impacted public health, due to
its high contagion and death rates. To reduce its transmission, social distancing measures
have been implemented, affecting various aspects of daily life [1–4]. These consequences
have been reported at several levels. At the economic level, most countries have shown
higher unemployment rates, job insecurity, and lower wages [5]. At the interpersonal
level, social interactions between family, work, and friends have been restricted due to
lockdowns, and as a consequence, social support has been reduced [6,7]. At the health
level, detrimental physical effects have been experienced by people with the SARS-CoV-2
virus, but lockdowns have also led to an increase in mental health problems [8,9]. Due
to the multiple effects of COVID-19 on everyday life, several studies have reported an
increase in adverse emotional responses, such as stress, anxiety, fear, and worry [1,10].

The constant perception of threat and experiencing emotional distress during the
COVID-19 pandemic have been associated with adopting coping behaviors that allow
people to respond to stress and uncertainty, which are not always associated with healthy
behaviors [1,3,11]. Thus, several studies have reported that during the COVID-19 pandemic,
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people have adopted unhealthy behaviors to deal with high levels of stress, such as
alcohol [12,13], cigarettes [14], and food consumption [15,16]. The latter has been one of the
most critical aspects, since changes in people’s eating patterns usually occur in the short-
and long-term during crises, generating malnutrition or overnutrition problems [17].

The prolonged time of confinement and the long working routines during the COVID-
19 pandemic has impacted daily eating practices, showing a trend towards greater con-
sumption of processed foods, such as convenience meals, junk food, and snacks, especially
desserts, chocolate, ice creams, and salty snacks [15,18–21]. At a biochemical level, con-
suming foods high in carbohydrates, salts, fats, and sugars has shown associations with
a stress-reduction strategy by increasing serotonin production, which positively affects
mood [22,23]. Using comfort food as a response to negative emotions (i.e., emotional
eating) has been identified by the literature as a coping mechanism in the face of acute
stressors [16,24–26].

It is expected that consuming comfort food might be a mechanism to deal with the
psychological distress produced by the COVID-19 pandemic [27,28]. Specifically, research
has shown that to counteract the negative experience of isolation and boredom that can
arise from staying at home for an extended period; people are likely to seek an escape from
monotony by consuming more comfort food [18,29,30]. This continues even when there
are signs of satiety [31]. Adopting this coping strategy has negative health consequences,
since it increases the risk of developing obesity and cardiovascular disease and generates a
chronic level of inflammation. Such inflammation is associated with a greater risk of severe
complications due to COVID-19 [32,33].

This study will examine longitudinally the relationship between the perceived eco-
nomic, interpersonal, and health impact of COVID-19 on food consumption over time and
whether this association is mediated by emotional distress. The mediation hypothesis is
supported by the Lazarus and Folkman stress and coping model [34]. This model suggests
that recognizing a threat (i.e., the COVID-19 pandemic) initiates a process that activates
negative emotional reactions that may result in unhealthy coping mechanisms (e.g., con-
sumption of comfort food). The mediation effect has been found at a cross-sectional level in
the context of infectious diseases similar to SARS-CoV-2, such as H1N1. The findings have
suggested that threats of being infected trigger both the experience of negative emotions
(i.e., anxiety, worry, fear) and engagement in coping behaviors [35–37]. Moreover, Ramalho
et al. [38] explored cross-sectionally the impact of COVID-19 lockdowns on disordered
eating behaviors through the mediating effect of psychological distress. To our knowledge,
no previous study has longitudinally examined the potential mediating effect of emotional
distress in the relationship between the perceived impact of the pandemic and comfort
food consumption as reactions to such stress. Furthermore, such mediation has not been
evaluated longitudinally to explore if it is stable over time. In particular, we hypothesized
that the threat-emotion-coping sequence proposed by Lazarus and Folkman might be
more robust at the beginning of the pandemic. At this time, the threat and impact of
COVID-19 on people’s lives were greater, leading people to experience more emotional
distress, and therefore, develop coping mechanisms [39]; in this case, eating more comfort
food. Accordingly, we expect that this mediation effect decreased over time, due to chronic
exposure to the pandemic and the development of emotion regulation processes [34].

2. Materials and Methods
2.1. Participants and Procedure

Participants took part in a panel study that aimed to assess the impact of COVID-
19 on university staff (academic and non-academic) and students’ mental health from
two Chilean universities. Data were collected during July (W1, n = 1038), August (W2,
n = 509), September (W3, n = 412), October (W4, n = 475), November (W5, n = 430) and
December (W6, n = 415) 2020. The participants in this study were aged between 18 and
73 years (M = 29.52, SD = 11.66), 69% were female, and 66.3% were university students.
Participants were informed of the nature of this study and signed an informed consent
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indicating their willingness to participate with no incentive for participation in any of the
study waves. Although the number of participants decreased in the subsequent waves
after W1, the age average and the proportion of women and students remain stable (see
Supplementary Table S1). In both universities, the Scientific Ethics Committee approved
this study (resolutions 086/20 on July 2020 and 11/2020 on June 2020, respectively).

2.2. Measures

Data for this study were collected using online surveys due to the current COVID-19
pandemic. Completing the entire questionnaire took approximately 10–15 min. Only the
variables analyzed in the present study are detailed.

2.2.1. Predictor: COVID-19 Perceived Impact

Three-items evaluated the perceived negative impact of COVID-19 at the economic
level, interpersonal relationships with family and friends, and own and friends’ health
in W1. A 5-point response scale was used (0 = not at all, 1 = a little, 2 = some, 3 = quite
a bit, 4 = a lot). High scores indicated a greater perceived negative impact of COVID-19.
Model reliability showed appropriate construct consistency for a 3-items scale (Composite
Reliability, (CR) = 0.597).

2.2.2. Mediator: Emotional Distress (DASS-21)

We used the abbreviated 21-item scale by Lovibond and Lovibond [40], which assesses
depression, anxiety, and stress separately (7 items each). We estimated the presence and
intensity of negative emotional states experienced in the last week (i.e., emotional distress)
in W2. For the supplementary analysis, we used measures of emotional distress from W3
to W6. The response format is a 4-point severity scale (0 = It did not happen to me, 1 = It
happened to me at some point, 2 = It happened to me quite a lot, and 3 = It happened to me
a lot). The depression, anxiety, and stress items were tallied to obtain the total score for each
of these constructs. Composite reliability was an indicator of good construct consistency
(CR = 0.884).

2.2.3. Criterion: Past-Week Frequency of Comfort Food Consumption

A 5-item scale that evaluates the consumption of comfort food was used. This instru-
ment asked participants across W3 to W6, the following: “During the last week, on how
many days have you consumed: Fried meals (e.g., fried meat, fish, eggs, fries), sugary
drinks (i.e., cola drinks, bottled juice), desserts or candies (e.g., ice cream, chocolate, candies,
cakes, pastries), snacks (potato chips, chocolate bars, candy bar, cookies) and fast food
(e.g., hamburgers, pizzas, hot dogs)”. These questions refer to foods that are considered
comfort food, that is highly processed and rich in saturated fat, sugar, or sodium. The
responses range from 0 to 7 days for each food. High scores indicate a higher frequency of
consumption of comfort food. Model reliability showed acceptable construct consistency
(CR = 0.719).

2.3. Statistical Analysis

First, descriptive analyses were carried out, and the distribution of the variables
proposed in the hypothesized model was assessed. As expected, the data did not present a
normal distribution at the uni-, bi-, and multi-varied levels, but we addressed this problem
using a proper estimation method which we describe below. We estimated the reliability
of the model for each of the measures using the CR. Cut-off values above 0.6 indicate
appropriate construct consistency for instruments with more than three items [41,42].
Structural equation models (SEM) were used to assess whether the COVID-19 perceived
impact had a longitudinal effect on comfort food consumption mediated by emotional
distress. Data were analyzed using Stata 15.1 [43] using the full information maximum
likelihood estimation method (FIML). This method uses all the available data to estimate
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the model parameters based on the information that the participants provided for the
previous measures and is also robust against violations of the assumption of normality [44].

To respond to the primary objective of the study, we examined whether emotional
distress is a mediator of COVID-19 perceived impact on consuming comfort food over time.
According to Iacobucci [45], structural equation models are an excellent method to evaluate
possible mediating effects with latent variables. To assess the mediation, we used the
medsem package [46], which considers the estimation of mediating or indirect effects with
bootstrapping techniques (samples = 5000) and the Monte Carlo test to estimate confidence
intervals (CI) at 90% [47].

In the present study, four SEM models were estimated to evaluate the direct longitu-
dinal impact of COVID-19 (W1) on comfort food consumption (W3 to W6) and mediated
through emotional distress (W2). The SEM models were evaluated using the comparative
fit index (CFI), the Tucker Lewis index (TLI), and the square root of the mean error of
approximation (RMSEA) with CI at 90%. These indices were interpreted according to the
conventional goodness of fit criteria: CFI and TLI > 0.95 and RMSEA ≤ 0.08 [48,49].

3. Results

First, the descriptive statistics and the correlations between COVID-19 perceived
impact (in W1), emotional distress (in W2), and comfort food consumption (from W3
to W6) were analyzed and are presented in Table 1. Overall, the Pearson’s correlations
coefficients between COVID-19 perceived impact and emotional distress with comfort food
consumption over time were positive and ranged from small to moderate.

3.1. Measurement Models

Before evaluating the hypothesized SEM model, the fit of each of the constructs
was tested through a confirmatory factor analysis (CFA). The first CFA was specified
from two latent factors: (1) COVID-19 perceived impact (W1), which included perceived
economic, interpersonal, and health impact of COVID-19, and (2) Emotional distress (W2),
which included the items corresponding to the total scores of each scale (stress, anxiety,
and depression). Because each of these factors (i.e., COVID-19 perceived impact and
emotional distress) only has three items, statistical identification was not possible [50],
and a model with two related factors was estimated. This model achieved an excellent
fit, χ2 (8) = 4.848, p = 0.774, CFI = 1.000, TLI = 1.000, RMSEA = 0.000 [90% CI = 0.000,
0.025]. Finally, the evaluation of the measurement model for the comfort food consumption
was estimated at W3, W4, W5, and W6. The estimate of the first CFA revealed that the
comfort food consumption model presented excellent model fit across W3 to W6, W3,
(χ2 (5) = 8.143, p = 0.149, CFI = 0.991, TLI = 0.982, RMSEA = 0.039 [90% CI = 0.000, 0.086]; in
W4, χ2 (5) = 8.164, p = 0.147, CFI = 0.990, TLI = 0.979, RMSEA = 0.037 [90% CI = 0.000, 0.080];
in W5, χ2 (5) = 8.626, p = 0.125, CFI = 0.988, TLI = 0.977, RMSEA = 0.041 [90% CI = 0.000,
0.086]; and in W6, χ2 (5) = 10.585, p = 0.060, CFI = 0.982, TLI = 0.964, RMSEA = 0.053 [90%
CI = 0.000, 0.098]. The factor loadings for each of these estimated CFA models are shown
in Table 2.
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Table 1. Means (M), standard deviations (SD), and correlations between COVID-19 perceived impact, emotional distress, and comfort food consumption over time.
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impact—W1 

1.405 1.221  0.256 *** 0.409 *** —                                                

4. Stress—W2 6.067 5.321  0.222 *** 0.284 *** 0.345 *** —                                              

5. Anxiety—W2 4.194 4.501  0.235 *** 0.266 *** 0.312 *** 0.664 *** —                                            

6. Depression—W2 6.556 5.205  0.234 *** 0.303 *** 0.366 *** 0.722 *** 0.766 *** —                                          

7. Fried food—W3 1.774 1.414  0.117 * -0.006  0.107 * 0.194 *** 0.229 *** 0.193 *** —                                        

8. Sugary drinks—W3 2.083 2.208  0.144 ** 0.081  0.147 ** 0.253 *** 0.290 *** 0.259 *** 0.357 *** —                                      

9. Desserts—W3 2.522 1.824  -0.033  0.056  0.068  0.082  0.157 ** 0.150 ** 0.290 *** 0.216 *** —                                    

10. Snacks—W3 1.757 1.713  0.094  0.105 * 0.098 * 0.180 *** 0.147 ** 0.214 *** 0.311 *** 0.310 *** 0.434 *** —                                  

11. Fast food—W3 1.022 1.158  0.180 *** 0.037  0.128 ** 0.145 ** 0.191 *** 0.223 *** 0.462 *** 0.361 *** 0.290 *** 0.389 *** —                                

12. Fried food—W4 1.802 1.402  0.127 ** 0.023  0.146 ** 0.125 * 0.157 ** 0.144 ** 0.523 *** 0.271 *** 0.181 *** 0.276 *** 0.351 *** —                              

13. Sugary drinks—W4 2.015 2.149  0.142 ** 0.113 * 0.171 *** 0.136 ** 0.171 *** 0.211 *** 0.212 *** 0.704 *** 0.145 ** 0.216 *** 0.267 *** 0.229 *** —                            

14. Desserts—W4 2.533 1.706  0.029  0.058  0.125 ** 0.075  0.123 * 0.135 ** 0.167 ** 0.140 ** 0.570 *** 0.403 *** 0.213 *** 0.239 *** 0.212 *** —                          

15. Snacks—W4 1.764 1.707  0.016  0.043  0.112 * 0.035  0.093  0.190 *** 0.224 *** 0.241 *** 0.253 *** 0.509 *** 0.326 *** 0.375 *** 0.360 *** 0.385 *** —                        

16. Fast food—W4 1.076 1.150  0.093 * 0.088  0.108 * 0.098  0.165 ** 0.196 *** 0.280 *** 0.342 *** 0.153 ** 0.253 *** 0.499 *** 0.428 *** 0.379 *** 0.229 *** 0.350 *** —                      

17. Fried food—W5 1.747 1.380  0.133 ** 0.155 ** 0.222 *** 0.158 ** 0.216 *** 0.240 *** 0.555 *** 0.280 *** 0.197 *** 0.233 *** 0.325 *** 0.492 *** 0.280 *** 0.221 *** 0.276 *** 0.336 *** —                    

18. Sugary drinks—W5 1.965 1.974  0.089  0.153 ** 0.231 *** 0.175 *** 0.185 *** 0.231 *** 0.310 *** 0.660 *** 0.156 ** 0.237 *** 0.283 *** 0.279 *** 0.688 *** 0.168 *** 0.273 *** 0.354 *** 0.376 *** —                  

19. Desserts—W5 2.486 1.842  0.005  0.134 ** 0.125 ** 0.087  0.110 * 0.150 ** 0.133 * 0.088  0.523 *** 0.285 *** 0.162 ** 0.097  0.105 * 0.454 *** 0.267 *** 0.089  0.250 *** 0.214 *** —                

20. Snacks—W5 1.670 1.709  0.039  0.164 *** 0.216 *** 0.140 ** 0.221 *** 0.247 *** 0.210 *** 0.212 *** 0.323 *** 0.412 *** 0.270 *** 0.207 *** 0.249 *** 0.333 *** 0.416 *** 0.231 *** 0.312 *** 0.390 *** 0.429 *** —              

21. Fast food—W5 1.023 1.142  0.081  0.110 * 0.115 * 0.087  0.105 * 0.201 *** 0.214 *** 0.222 *** 0.105  0.291 *** 0.387 *** 0.277 *** 0.170 *** 0.176 *** 0.276 *** 0.434 *** 0.322 *** 0.322 *** 0.187 *** 0.286 *** —            

22. Fried food—W6 1.804 1.406  0.168 *** 0.078  0.225 *** 0.187 *** 0.183 *** 0.214 *** 0.476 *** 0.320 *** 0.165 ** 0.251 *** 0.370 *** 0.520 *** 0.327 *** 0.186 *** 0.300 *** 0.364 *** 0.556 *** 0.388 *** 0.267 *** 0.371 *** 0.182 *** —          

23. Sugary drinks—W6 2.134 2.205  0.127 * 0.128 * 0.218 *** 0.218 *** 0.238 *** 0.277 *** 0.288 *** 0.658 *** 0.165 ** 0.270 *** 0.310 *** 0.288 *** 0.712 *** 0.213 *** 0.272 *** 0.387 *** 0.340 *** 0.756 *** 0.170 ** 0.341 *** 0.248 *** 0.405 *** —        

24. Desserts—W6 2.574 1.813  -0.095  0.002  0.038  -0.003  0.068  0.084  0.232 *** 0.147 ** 0.493 *** 0.296 *** 0.176 ** 0.194 *** 0.142 ** 0.521 *** 0.338 *** 0.145 ** 0.306 *** 0.243 *** 0.572 *** 0.353 *** 0.114 * 0.301 *** 0.227 *** —      

25. Snacks—W6 1.854 1.713  0.106 * 0.069  0.151 ** 0.178 ** 0.159 ** 0.296 *** 0.259 *** 0.216 *** 0.341 *** 0.429 *** 0.255 *** 0.244 *** 0.328 *** 0.409 *** 0.470 *** 0.296 *** 0.348 *** 0.364 *** 0.355 *** 0.591 *** 0.168 ** 0.444 *** 0.368 *** 0.437 *** —    

26. Fast food—W6 1.076 1.161  0.153 ** 0.084  0.121 * 0.105  0.182 *** 0.175 ** 0.348 *** 0.363 *** 0.134 * 0.322 *** 0.458 *** 0.329 *** 0.353 *** 0.173 ** 0.295 *** 0.545 *** 0.333 *** 0.408 *** 0.166 ** 0.290 *** 0.424 *** 0.424 *** 0.400 *** 0.180 *** 0.270 *** —  

Note. Pearson’s correlation coefficients were used to calculate the association between variables. * p < 0.05, ** p < 0.01, *** p < 0.001. 
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Table 2. Standardized coefficients and standard errors obtained in the confirmatory factor analysis.

Latent Variable/Indicators Standardized Coefficient Standard Error

COVID-19 perceived impact–W1
Economic 0.436 ** 0.048

Interpersonal 0.572 ** 0.051
Health 0.706 ** 0.060

Emotional distress–W2
Stress 0.904 ** 0.252

Depression 0.812 ** 0.239
Anxiety 0.824 ** 0.210

Comfort food consumption–W3
Fried food 0.613 ** 0.077

Sugary drinks 0.531 ** 0.111
Desserts 0.494 ** 0.090
Snacks 0.604 ** 0.096

Fast food 0.663 ** 0.069
Comfort food consumption–W4

Fried food 0.554 ** 0.074
Sugary drinks 0.506 ** 0.109

Desserts 0.449 ** 0.085
Snacks 0.682 ** 0.105

Fast food 0.628 ** 0.069
Comfort food consumption–W5

Fried food 0.560 ** 0.075
Sugary drinks 0.608 ** 0.110

Desserts 0.451 ** 0.090
Snacks 0.643 ** 0.101

Fast food 0.488 ** 0.059
Comfort food consumption–W6

Fried food 0.704 ** 0.090
Sugary drinks 0.601 ** 0.123

Desserts 0.451 ** 0.093
Snacks 0.640 ** 0.103

Fast food 0.530 ** 0.062
Note. ** p < 0.01.

3.2. Structural Models

We estimated four mediation models to analyze the effect of the perceived impact
of COVID-19 on comfort food consumption across times (from W3 to W6) mediated by
emotional distress. Each of these mediated models was tested, including a direct effect
of the perceived impact of COVID-19, as a predictor measured in W1, on comfort food
consumption, the criterion variable measured in W3, W4, W5, and W6; thus, the four
models were generated. In all models, the indirect effect was through emotional distress, a
mediating variable evaluated in W2 (see Figure 1).

We first evaluated Model 1, which included COVID-19 perceived impact as a predictor
of the consumption of comfort food measured in W3. This model presented excellent fit,
χ2 (41) = 73.869, p < 0.001, CFI = 0.980, TLI = 0.973, RMSEA = 0.028 [90% CI = 0.017, 0.038].
In Model 1, the direct effect of COVID-19 on comfort food consumption was not significant.
We then evaluated Model 2 which included COVID-19 perceived impact as a predictor
of comfort food consumption measured in W4. Like the previous model, this model
presented excellent fit, χ2 (41) = 79.988, p < 0.001, CFI = 0.977, TLI = 0.969, RMSEA = 0.030
[90% CI = 0.020, 0.040]. We also found that the direct effect between perceived impact
of COVID-19 and comfort food consumption was not significant. Next, we evaluated
Model 3, which incorporated the consumption of comfort food at W5 as the outcome. This
model also presented excellent fit, χ2 (41) = 59.724, p = 0.020, CFI = 0.988, TLI = 0.984,
RMSEA = 0.021 [90% CI = 0.007, 0.032], and unlike the two previous models, all effects
were significant. Finally, we estimated Model 4, which included the consumption of
comfort food in W6 as the outcome. Model 4 showed excellent model fit, χ2 (41) = 96.204,
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p < 0.001, CFI = 0.967, TLI = 0.956, RMSEA = 0.036 [90% CI = 0.027, 0.045], and all model
parameters were significant. Models using the same variables but changing the waves
at which emotional distress was measured were also tested and results can be found in
Supplementary Table S2 analysis (Models 5 to 10).
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3.3. Direct and Indirect Effects on Consuming Comfort Food

Table 3 shows the direct and indirect effects of the four estimated models. Indirect
effects were estimated using bootstrapping procedures and the Monte Carlo test [46].
Models 1 and 2 did not show a direct effect of the perceived impact of COVID-19 (W1) on
comfort food consumption in W3 and W4 (p > 0.05). Thus, the effect of COVID-19 (W1)
on the consumption of comfort food (W3, Adjusted R2 = 0.16 and W4, Adjusted R2 = 0.12)
was mediated entirely through the increase in emotional distress (W2). That is, the initial
impact of COVID-19 is indirect through an increase in emotional distress (symptoms of
stress, anxiety, and depression), which in turn increased the consumption of comfort food
during W3 (Adjusted R2 = 0.23) and W4 (Adjusted R2 = 0.18). Meanwhile, Models 3 and
4 revealed that the indirect effect of emotional distress on the relationship between the
perceived impact of COVID-19 on comfort food consumption declines in W5 and W6,
implying that the effect is now partial and not fully mediated. Furthermore, Models 3
and 4 showed that the direct impact of COVID-19 on comfort food consumption is now
statistically significant. The direct and indirect impact of alternative models across times
(Models 5 to 10) are shown in the Supplementary Table S2.

Table 3. Direct, indirect effects, confidence intervals, standard errors, and mediation effects.

Direct Effect Indirect Effects

COVID-19 Perceived
impact (W1)→
Comfort food

(W3, W4, W5, W6)

COVID-19 Perceived impact
(W1)→ Emotional distress
(W2)→ Comfort food (W3,

W4, W5, W6)

CI 95% Standard
error

Mediation
%

Mediation
type

Model 1 0.041 0.220 [0.113, 0.332] 0.054 84 Full
Model 2 0.164 0.128 [0.019, 0.233] 0.052 44 Full
Model 3 0.359 ** 0.107 [0.002, 0.211] 0.053 22 Partial
Model 4 0.202 * 0.160 [0.052, 0.267] 0.055 44 Partial

Note. Model 1 considers comfort food measured on W3, Model 2 on W4, Model 3 on W5, and Model 4 on W6. * p < 0.05, ** p < 0.01.

4. Discussion

The results obtained in the present study highlight the longitudinal relationships
between the perceived impact of the COVID-19 pandemic (economic, interpersonal, and
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health) and comfort food consumption during a six-month period (from July to December
2020). In particular, we found that the emotional distress generated by the pandemic acted
as a long-lasting mechanism that explained the negative perceived impact of COVID-19 on
increased comfort food consumption, first completely and then partially.

Specifically, we found that COVID-19 perceived negative impact measured in W1 (July)
was indirectly associated with more comfort food consumption in W3 (September) and W4
(October). Thus, our findings suggest that emotional distress fully mediates the relationship
between the perceived negative impact of COVID-19 and comfort food consumption during
this period. Emotional distress seems to be the primary mechanism explaining the increase
of comfort food consumption on W3 and W4. Our findings are consistent with previous
research during the H1NI pandemic [35–37] that has recognized that threats, such as
the pandemic, trigger emotional distress, which results in coping mechanisms. More
importantly, our results longitudinally replicate and expand the findings of Ramalho
et al. [38] in Portugal. In their cross-sectional study, the authors found that participants
who experienced increased psychological distress, due to COVID-19 lockdowns, engaged
in more disordered eating behaviors. With this in mind, comfort food consumption can be
considered as a coping strategy that has been widely executed during home confinement
to deal with the adverse impact and psychological distress produced by the COVID-19
pandemic [16,19,51]. Furthermore, this full mediation effect of emotional distress on the
relationship between the perceived impact of COVID-19 and comfort food consumption is
strong enough to maintain its influence on this behavior for the following two months.

Unlike our results for W3 and W4, the prediction of comfort food consumption in
November and December was jointly explained by the perceived negative impact of
COVID-19 in July and its effect on emotional distress in August. This raises the question as
to why emotional distress fully mediates the relationship between the perceived negative
impact of COVID-19 at W1 and comfort food consumption at W3 and W4 and only
partially mediates the same relationship at W5 and W6. One possible explanation for
our results is that the emotional distress caused by the pandemic has been regulated and
has diminished over time, thus, the associations are not as strong as at the beginning of
the study, when there was greater comfort food consumption. This implies that since
November (W5), the increase in comfort food consumption would not only be caused by
emotional distress but also by the negative perceived impact of COVID-19. This finding is
consistent with the development of emotion regulation processes and adaptation processes
as a response to the highly stressful situation generated by the pandemic [52,53]; also,
with the adoption of coping strategies focused on gratification-orientated behaviors, such
as comfort food consumption [23,24]. As previous research has detected, eating comfort
food during the pandemic is highly likely due to the restrictive measures implemented
to reduce the transmission of the SARS-CoV-2, which include the prohibition of social
gatherings and parties, meeting friends, eating in restaurants, and doing outdoor activities
and exercise [15,18,21]. Thus, consuming comfort food could be a behavior adopted to
manage the negative experience derived from prolonged confinement and cope with the
lack of activities and boredom [18,29,30].

Our findings support Lazarus and Folkman’s stress and coping model [34]. We
provide longitudinal evidence that recognizing a thread, such as the pandemic, triggers
emotional distress covering several adverse emotional reactions (i.e., stress, anxiety, and
depression) [1,10,54]. Furthermore, this same emotional reaction generates a behavioral
activation or coping mechanism that diverts and sparks positive emotions and feelings
of well-being, such as eating comfort food [39,55]. These coping activities act to reduce
the psychological burden imposed by emotional distress, releasing cognitive resources to
adjust and deal with everyday activities, which have not stopped during the COVID-19
pandemic [51,56]. Our mediational longitudinal model shows that the perceived negative
impact of COVID-19 in July, when Chile reported the peak of COVID-19 cases, had a
long-lasting effect on comfort food consumption through increased emotional distress.
That said, our findings reveal that crises impacting at an economic, interpersonal, and
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health level (i.e., earthquakes, hurricanes, pandemics) have psychological and behavioral
consequences over time [57].

The present study had several strengths. The first is that we used longitudinal data
to examine the mediation effect of emotional distress on the relationship between the
perceived negative impact of the COVID-19 and comfort food consumption across six
waves. Second, we used robust measures and methods to deal with missing values, a
common problem when using longitudinal panel data [58]. Third, our sample included
participants of different ages, so our model has potentially generalizable results. Fourth, we
expanded the cross-sectional findings of Ramalho et al. [38] in Portugal using longitudinal
data. Thus, we moved towards the estimation of these over time effects, and also, were able
to find similar results on a different continent. And fifth, our model provides guidelines
for future interventions to reduce comfort food consumption (e.g., using telehealth), which
should focus on handling emotional distress [59].

Despite its strengths, there are some limitations to the current study. First, the study
was conducted through online surveys, due to the pandemic; using online surveys might
restrict the possibilities of generalizing our findings to people without access to the internet.
Second, our sample was limited to students and university staff. Although university staff
have maintained their jobs and have been teleworking during the pandemic (and thus,
have not been directly exposed to the economic effects of the pandemic), the families of
the students may have been affected, and their ability to provide economic support may
have changed. Further, as previous research has shown, our sample consisted mainly
of women, who are more likely to self-select and participate more than men in surveys
(paper-based and online, see Smith, 2008 [60]). This context-specific situation, along with
the sample characteristics, limits the use of our findings for broader generalization to
more heterogeneous and diverse populations. Third, this study started in July, which
corresponds to the winter season in the southern hemisphere. There might be some other
contextual factors (such as seasonal food consumption) related to the season, which explain
the increase in emotional distress and comfort food (high in calories) consumption (see
more in Yang et al. [61]). Fourth, the scale used to measure the perceived negative impact of
COVID-19 showed only appropriate construct consistency. Considering that it is a new 3-
item scale and that we are in an ongoing emergency, context-specific new items are required
to assess the perceived impact of COVID-19. Finally, our longitudinal model could have
been more robust if we had measured the perceived negative impact of COVID-19 in all
the waves. Thus, we would have been able to control for the autoregressive effects of each
variable and to explore cross-lagged mediation [62]. Moreover, future research should not
be limited to examining negative emotions as a consequence of the COVID-19 pandemic.
As Fredrickson et al. [55] and Ong et al. [63] have stated, threat and stress situations trigger
negative and positive emotions together. Thus, future research should consider evaluating
positive emotions such as inspiration, enthusiasm, and pride to mediate the relationship
between threatening events and coping behaviors.

5. Conclusions

To conclude, in this longitudinal research, we were able to reveal the role of emo-
tional distress as a key mechanism to explain coping behaviors, such as comfort food
consumption, adopted as a consequence of the economic, interpersonal, and health im-
pact of the COVID-19 pandemic. As previous research has shown, people have adopted
unhealthy behaviors to cope with the emotional distress during the pandemic, such as
comfort food consumption [16,17]. This type of behavior, along with low physical activity,
due to home confinement [19], is a predictor of several health problems, such as eating dis-
orders [64,65], and metabolic diseases [66], including obesity [67], cardiac alterations [68],
and diabetes [69]. Assessment of these health outcomes was beyond the scope of our
study. However, we would like to alert the university authorities and medical staff to this
possibility for consideration in developing preventive strategies focused on mental health.
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39. Cypryańska, M.; Nezlek, J.B. Anxiety as a mediator of relationships between perceptions of the threat of COVID-19 and coping
behaviors during the onset of the pandemic in Poland. PLoS ONE 2020, 15, e0241464. [CrossRef] [PubMed]

40. Lovibond, P.F.; Lovibond, S.H. The structure of negative emotional states: Comparison of the Depression Anxiety Stress Scales
(DASS) with the Beck Depression and Anxiety Inventories. Behav. Res. Ther. 1995, 33, 335–343. [CrossRef]

41. Fornell, C.; Larcker, D.F. Evaluating Structural Equation Models with Unobservable Variables and Measurement Error. J. Mark.
Res. 1981, 18, 39–50. [CrossRef]

42. Hair, J.; Black, W.; Babin, B.; Anderson, R. Multivariate Data Analysis, 7th ed.; Pearson Education Limited: New Jersey, NJ, USA,
2014.

43. StataCorp Stata Statistical Software: Release 15; StataCorp LLC: College Station, TX, USA, 2017.
44. Little, T.D.; Jorgensen, M.T.D.; Lang, M.K.M.; Moore, E.W.G. On the Joys of Missing Data. J. Pediatr. Psychol. 2014, 39, 151–162.

[CrossRef] [PubMed]
45. Iacobucci, D.; Saldanha, N.; Deng, X. A Meditation on Mediation: Evidence That Structural Equations Models Perform Better

Than Regressions. J. Consum. Psychol. 2007, 17, 139–153. [CrossRef]

https://www.unscn.org/en/news-events/recent-news?idnews=2040
http://doi.org/10.1186/s12967-020-02399-5
http://doi.org/10.3390/nu12061583
http://doi.org/10.3390/nu12061730
http://doi.org/10.3390/nu12061657
http://doi.org/10.1097/MCO.0000000000000374
http://doi.org/10.1016/j.ijgfs.2017.07.001
http://doi.org/10.1016/j.neubiorev.2018.05.028
http://www.ncbi.nlm.nih.gov/pubmed/29860103
http://doi.org/10.1016/j.foodres.2019.108744
http://www.ncbi.nlm.nih.gov/pubmed/31955786
http://doi.org/10.1007/s11469-021-00489-z
http://doi.org/10.1002/eat.23318
http://doi.org/10.1016/j.appet.2014.11.007
http://doi.org/10.1177/1359105315573439
http://www.ncbi.nlm.nih.gov/pubmed/25903253
http://doi.org/10.3389/fpsyg.2014.00925
http://doi.org/10.1002/oby.22818
http://doi.org/10.1002/oby.22998
http://doi.org/10.1037/0022-3514.54.3.466
http://doi.org/10.1348/135910710X485826
http://www.ncbi.nlm.nih.gov/pubmed/20109274
http://doi.org/10.1186/1471-2458-11-575
http://doi.org/10.1186/1471-2334-14-169
http://www.ncbi.nlm.nih.gov/pubmed/24674239
http://doi.org/10.1007/s40519-021-01128-1
http://doi.org/10.1371/journal.pone.0241464
http://www.ncbi.nlm.nih.gov/pubmed/33125435
http://doi.org/10.1016/0005-7967(94)00075-U
http://doi.org/10.1177/002224378101800104
http://doi.org/10.1093/jpepsy/jst048
http://www.ncbi.nlm.nih.gov/pubmed/23836191
http://doi.org/10.1016/S1057-7408(07)70020-7


Nutrients 2021, 13, 1910 12 of 12

46. Mehmetoglu, M. MEDSEM: Stata Module to Perform Mediation Analysis Using Structural Equation Modelling. Statistical Software
Components S458300; Boston College Department of Economics: Boston, MA, USA, 2017.

47. Zhao, X.; Lynch, J.G., Jr.; Chen, Q. Reconsidering Baron and Kenny: Myths and truths about mediation analysis. J. Consum. Res.
2010, 37, 197–206. [CrossRef]

48. Hu, L.-T.; Bentler, P.M. Evaluating Model Fit. In Structural Equation Modeling: Concepts, Issues and Application; Hoyle, R.H., Ed.;
SAGE: London, UK, 1995; pp. 77–99. ISBN 150631953X.

49. Marsh, H.W.; Hau, K.-T.; Wen, Z. In Search of Golden Rules: Comment on Hypothesis-Testing Approaches to Setting Cutoff
Values for Fit Indexes and Dangers in Overgeneralizing Hu and Bentler’s (1999) Findings. Struct. Equ. Model. A Multidiscip. J.
2004, 11, 320–341. [CrossRef]

50. Ullman, J.B.; Bentler, P.M. Structural equation modeling. In Handbook of Psychology, 2nd ed.; Weiner, I., Schinka, J.A., Velicer, W.F.,
Eds.; John Wiley & Sons, Inc.: Hoboken, NJ, USA, 2012; pp. 607–634.

51. Polizzi, C.; Lynn, S.J.; Perry, A. Stress and coping in the time of covid-19: Pathways to resilience and recovery. Clin. Neuropsychiatry
2020, 17. [CrossRef]

52. Carver, C.S.; Scheier, M.F. Stress, coping, and self-regulatory processes. In Handbook of Personality: Theory and Research; John,
L.A.P.O.P., Ed.; Guilford Press: New York, NY, USA, 1999; pp. 553–575.

53. Zautra, A.J.; Reich, J.W.; Davis, M.C.; Potter, P.T.; Nicolson, N.A. The role of stressful events in the relationship between positive
and negative affects: Evidence from field and experimental studies. J. Pers. 2000, 68, 927–951. [CrossRef] [PubMed]

54. Wang, C.; Pan, R.; Wan, X.; Tan, Y.; Xu, L.; McIntyre, R.S.; Choo, F.N.; Tran, B.; Ho, R.; Sharma, V.K.; et al. A longitudinal study on
the mental health of general population during the COVID-19 epidemic in China. Brain Behav. Immun. 2020, 87, 40–48. [CrossRef]

55. Fredrickson, B.L.; Tugade, M.M.; Waugh, C.E.; Larkin, G.R. What good are positive emotions in crisis? A prospective study of
resilience and emotions following the terrorist attacks on the United States on September 11th, 2001. J. Pers. Soc. Psychol. 2003, 84,
365–376. [CrossRef]

56. Bonanno, G.A.; Brewin, C.R.; Kaniasty, K.; La Greca, A.M. Weighing the Costs of Disaster. Psychol. Sci. Public Interes. 2010, 11,
1–49. [CrossRef]

57. Minihan, E.; Gavin, B.; Kelly, B.D.; McNicholas, F. COVID-19, mental health and psychological first aid. Ir. J. Psychol. Med. 2020,
37, 259–263. [CrossRef]

58. Enders, C.K.; Bandalos, D.L. The Relative Performance of Full Information Maximum Likelihood Estimation for Missing Data in
Structural Equation Models. Struct. Equ. Model. A Multidiscip. J. 2001, 8, 430–457. [CrossRef]

59. Zhou, X.; Snoswell, C.L.; Harding, L.E.; Bambling, M.; Edirippulige, S.; Bai, X.; Smith, A. The Role of Telehealth in Reducing the
Mental Health Burden from COVID-19. Telemed. e-Health 2020, 26, 377–379. [CrossRef]

60. Smith, G. Does Gender Influence Online Survey Participation?: A Record-Linkage Analysis of University Faculty Online Survey Response
Behavior; San Jose State University: San Jose, CA, USA, 2008.

61. Yang, Y.; Zhang, S.; Zhang, X.; Xu, Y.; Cheng, J.; Yang, X. The Role of Diet, Eating Behavior, and Nutrition Intervention in Seasonal
Affective Disorder: A Systematic Review. Front. Psychol. 2020, 11, 1451. [CrossRef]

62. Selig, J.P.; Little, T.D. Autoregressive and cross-lagged panel analysis for longitudinal data. In Handbook of Developmental Research
Methods; Laursen, B.P., Little, T.D., Card, N.A., Eds.; The Guilford Press: New York, NY, USA, 2012; pp. 265–278.

63. Ong, A.D.; Bergeman, C.S.; Bisconti, T.L.; Wallace, K.A. Psychological resilience, positive emotions, and successful adaptation to
stress in later life. J. Pers. Soc. Psychol. 2006, 91, 730–749. [CrossRef] [PubMed]

64. Monteleone, A.M.; Marciello, F.; Cascino, G.; Abbate-Daga, G.; Anselmetti, S.; Baiano, M.; Balestrieri, M.; Barone, E.; Bertelli,
S.; Carpiniello, B.; et al. The impact of COVID-19 lockdown and of the following “re-opening” period on specific and general
psychopathology in people with Eating Disorders: The emergent role of internalizing symptoms. J. Affect. Disord. 2021, 285,
77–83. [CrossRef]

65. Flaudias, V.; Iceta, S.; Zerhouni, O.; Rodgers, R.F.; Billieux, J.; Llorca, P.-M.; Boudesseul, J.; De Chazeron, I.; Romo, L.; Maurage, P.;
et al. COVID-19 pandemic lockdown and problematic eating behaviors in a student population. J. Behav. Addict. 2020, 9, 826–835.
[CrossRef] [PubMed]

66. Arouca, A.B.; The HELENA Study Group; Santaliestra-Pasías, A.M.; Moreno, L.A.; Marcos, A.; Widhalm, K.; Molnár, D.; Manios,
Y.; Gottrand, F.; Kafatos, A.; et al. Diet as a moderator in the association of sedentary behaviors with inflammatory biomarkers
among adolescents in the HELENA study. Eur. J. Nutr. 2018, 58, 2051–2065. [CrossRef] [PubMed]

67. Lim, S.; Shin, S.M.; Nam, G.E.; Jung, C.H.; Koo, B.K. Proper Management of People with Obesity during the COVID-19 Pandemic.
J. Obes. Metab. Syndr. 2020, 29, 84–98. [CrossRef] [PubMed]

68. Gostoli, S.; Roncuzzi, R.; Urbinati, S.; Morisky, N.E.; Rafanelli, C. Unhealthy behaviour modification, psychological distress, and
1-year survival in cardiac rehabilitation. Br. J. Health Psychol. 2016, 21, 894–916. [CrossRef] [PubMed]

69. Banerjee, M.; Chakraborty, S.; Pal, R. Diabetes self-management amid COVID-19 pandemic. Diabetes Metab. Syndr. Clin. Res. Rev.
2020, 14, 351–354. [CrossRef]

http://doi.org/10.1086/651257
http://doi.org/10.1207/s15328007sem1103_2
http://doi.org/10.36131/CN20200204
http://doi.org/10.1111/1467-6494.00121
http://www.ncbi.nlm.nih.gov/pubmed/11001154
http://doi.org/10.1016/j.bbi.2020.04.028
http://doi.org/10.1037/0022-3514.84.2.365
http://doi.org/10.1177/1529100610387086
http://doi.org/10.1017/ipm.2020.41
http://doi.org/10.1207/S15328007SEM0803_5
http://doi.org/10.1089/tmj.2020.0068
http://doi.org/10.3389/fpsyg.2020.01451
http://doi.org/10.1037/0022-3514.91.4.730
http://www.ncbi.nlm.nih.gov/pubmed/17014296
http://doi.org/10.1016/j.jad.2021.02.037
http://doi.org/10.1556/2006.2020.00053
http://www.ncbi.nlm.nih.gov/pubmed/32976112
http://doi.org/10.1007/s00394-018-1764-4
http://www.ncbi.nlm.nih.gov/pubmed/29974229
http://doi.org/10.7570/jomes20056
http://www.ncbi.nlm.nih.gov/pubmed/32544885
http://doi.org/10.1111/bjhp.12204
http://www.ncbi.nlm.nih.gov/pubmed/27316556
http://doi.org/10.1016/j.dsx.2020.04.013

	Introduction 
	Materials and Methods 
	Participants and Procedure 
	Measures 
	Predictor: COVID-19 Perceived Impact 
	Mediator: Emotional Distress (DASS-21) 
	Criterion: Past-Week Frequency of Comfort Food Consumption 

	Statistical Analysis 

	Results 
	Measurement Models 
	Structural Models 
	Direct and Indirect Effects on Consuming Comfort Food 

	Discussion 
	Conclusions 
	References

