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Abstract
The COVID-19 pandemic has greatly affected the mental health of individuals due to
severe changes in their normal life routines. These changes might give rise to stress-
induced factors and result in developing maladaptive behaviors. Therefore, the present
study tested an explorative sequential mediation model regarding the COVID-19 pan-
demic as a global natural experiment and hypothesized that fear and depression would be
serial mediators of the relationship between intolerance of uncertainty and emotional
eating. An online cross-sectional survey with convenience sampling was adopted. A total
of 362 participants were recruited from Turkey, and each completed a battery of
demographic questions and psychometric scales. The standardized instruments used to
test the model’s constructs were the Intolerance of Uncertainty Scale, Fear of COVID-19
Scale, Hospital Anxiety and Depression Scale, and Three-Factor Eating Questionnaire-
R21. The model was tested using a bootstrapping method utilizing IBM AMOS 24
software. Results showed that emotional eating was positively associated with intolerance
of uncertainty, fear of COVID-19, and depression. Moreover, fear of COVID-19 had
positive correlation with intolerance of uncertainty and depression. Significant negative
association was also found between age and intolerance of uncertainty. In addition,
females significantly reported higher levels of emotional eating and fear of COVID-19
than males. The study’s hypothesized sequential mediation model was further supported.
It is concluded that depression most likely developed by fear was triggered by intolerance
of uncertainty during the COVID-19 pandemic and leading to emotional eating. The
study is significant because it advances theories of emotional eating with an investigation
examining some of its underlying mechanisms. Also, it is one of a few research studies
highlighting to what extent the COVID-19 pandemic-related cognitions and emotions are
associated with maladaptive behaviors in the case of emotional eating.

Keywords COVID-19 . Fear of COVID-19 . Intolerance of uncertainty . Depression . Emotional
eating

The novel coronavirus disease-2019 (COVID-19) has affected global public health since the
first case appeared in China (Bao et al. 2020; Torales et al. 2020). The World Health
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Organization (2020a) subsequently declared COVID-19 as a pandemic in March 2020. At the
time of writing (end of November 2020), the global number of confirmed cases had passed 50
million with over 1 million deaths (World Health Organization 2020b). As one of the world’s
fastest-growing pandemics, Turkey (where the present study was carried out) reported its first
case on March 11, 2020, and the number of confirmed cases has exceeded 400,000 with over
10,000 deaths (Turkish Ministry of Health 2020; World Health Organization 2020b).

To control the rising numbers of cases and deaths, the Turkish government, like in many
countries, has imposed government interventions and restrictions such as the compulsory use
of face masks in public, spatial distancing, and lockdowns. However, Turkish citizens have felt
under a lot of stress and have experienced mental health issues because of the change to daily
life routines caused by the pandemic and government reaction to it. For example, Morgul et al.
(2020) conducted a survey in Turkey and reported that 64% of participants categorized
themselves as psychologically fatigued because of the COVID-19 pandemic. Moreover, a
public opinion survey reported that 90% of adults were worried about getting infected and
70% reported that there would be dramatic changes in their lives after the pandemic in Turkey
(Coker 2020).

According to the Center for Disease Control and Prevention (2020), stress during infectious
disease pandemics may lead individuals to fear and worry about their own and loved ones’
health, experience changing eating and sleeping patterns, have worsening chronic and mental
health conditions, and increased drug use (although the report did not mention whether this use
was licit and/or illicit). For nearly a year, individuals around the world have stressed over
COVID-19. Previous research regarding the stress-induced outcomes of the COVID-19
pandemic has broadly addressed negative emotions, sleeping issues, drug use, and chronic
and mental health conditions (e.g., Auer et al. 2020; Cao et al. 2020; Kavoor 2020; Li et al.
2020; Liang 2020; Pakpour and Griffiths 2020; Rajkumar 2020; Simione and Gnagnarella
2020; Wang et al. 2020; Xiang et al. 2020; Yao et al. 2020). However, the published literature
has had a limited focus on how the COVID-19 pandemic has changed eating behaviors despite
the media’s calling attention to a risk of emotional eating as a coping strategy for individuals
during the pandemic (e.g., Muhlheim 2020; Ro 2020; Warren 2020). Therefore, the present
study was designed to identify some potential underlying mechanisms of emotional eating
during the COVID-19 pandemic among a Turkish sample. The present study is significant
because it is one of a few to elucidate how stress-induced factors arising from the COVID-19
pandemic changes individuals’ eating patterns. Little is known about the underlying mecha-
nisms of emotional eating (Macht and Simons 2011). Consequently, the present study also
advances the current understanding concerning emotional eating by investigating several
potential underlying mechanisms.

Literature Review

There are various psychological theories explaining the relationship between eating habits and
emotions. The core commonality of such theories is that they have an emphasis on bidirec-
tional effects between eating behaviors and emotions. For instance, emotional eating theory
asserts that individuals tend to show more emotional eating because negative emotional states
may lead to an increase in eating motivations or that eating can function to decrease the
intensity of experienced negative emotions (Macht and Simons 2011). Moreover, escape
theory posits that individuals might eat more to avoid awareness created in response to ego-
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threatening stimuli because self-threatening negative moods and awareness raise the desire for
binge eating among emotional eaters (Heatherton and Baumeister 1991; Wallis and
Hetherington 2004). Regarding the COVID-19 pandemic in relation to these two theories, it
can be argued that the pandemic has caused stress among large numbers of individuals around
the world because it is an ego-threatening stimulus signaling a risk of death for themselves
and/or their loved ones, which may lead to negative emotions and maladaptive behaviors as
dysfunctional coping strategies such as emotional eating to reduce the intensity of such
cognitive and emotional states. However, the specific cognitions and emotions underlying
mechanisms that trigger emotional eating during the pandemic are still unclear.

It is obvious that the COVID-19 pandemic is uncertain in nature. The ambiguity of when
the pandemic will end is the most uncertain question (Zandifar and Badrfam 2020). There are
also uncertain questions about the severity of infection and the efficiency of prevention
methods (Mertens et al. 2020). What is striking is that Turkish individuals’ most prominent
cultural pattern is uncertainty avoidance (Hofstede and Hofstede 2005). Therefore, depending
upon the insights from the uncertain nature of the pandemic and the distinctive cultural
characteristic of Turkey, it was hypothesized that the uncertainty of the pandemic as a
cognition would prompt individuals to experience more negative emotions, particularly fear
(H1), because fear is the dominant negative emotion under threatening conditions and such
conditions might lead to psychological stress and behavior change (Nabi and Myrick 2018;
Witte and Allen 2000). From a social psychological perspective, the individuals’ fear can be a
fear of something (e.g., deadly virus) or a fear for something (e.g., for health, family) (Rietzer
1944). Current studies support these claims and have established a significant correlation
between uncertainty and fear in the case of COVID-19 (i.e., fear of COVID-19) and fear for
one’s own and loved ones’ health (e.g., Mertens et al. 2020; Satici et al. 2020). For example, a
cross-country level survey carried out in Turkey reported the mediating role of fear of COVID-
19 in the relationship between intolerance of uncertainty and mental health (Satici et al. 2020).
That is, intolerance of uncertainty can cause fear of COVID-19, which then might result in
mental health issues. Therefore, it was hypothesized that intolerance of uncertainty would
predict fear of COVID-19 (H2) and this fear would explain mental disorders (H3).

A review study reported that the most salient mental health problems as a conse-
quence of the pandemic were depressive symptoms (Rajkumar 2020). In addition, it was
found that fear of COVID-19 might trigger depressive symptoms and lead to depression
(Egunjobi 2020). Previous research conducted in different contexts has also confirmed
that depression is related to fear (Butzer and Kuiper 2006; de Jong-Meyer et al. 2009).
Consequently, it was hypothesized that fear of COVID-19 would predict depression (H3).
As discussed, fear may also induce stress (Nabi and Myrick 2018). Relatedly, theories of
affect regulation dispute the notion that depressive symptoms change eating behavior as
a way of regulating and reducing negative emotions (Macht 2008; Ouwens et al. 2009;
Torrado et al. 2015). Furthermore, it is found that emotional eating is associated with
depression and intolerance of uncertainty (Konttinen et al. 2010; Lazarevich et al. 2016;
van de Poppe 2018; van Strien et al. 2016). Therefore, regarding the first three hypoth-
eses of the present study and taking into account the extant research on emotional eating,
a sequential mediation model was hypothesized in which the fear of COVID-19 and
depression serially mediated the relationship between intolerance of uncertainty and
emotional eating (H4) (see Fig. 1).
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Methods

Participants and Procedure

The cross-sectional data were collected from 362 participants (242 females, 116 males, and
four other) living in the different cities of Turkey. Since the COVID-19 pandemic and
lockdowns prevented in-person data collection, the participants of the study were recruited
utilizing online survey software (i.e., Qualtrics) between April 15 and May 15, 2020. The
present study obtained ethical approval from the research team’s university ethics committee
(No. 84892257-604.01.02-E.15141) in accordance with the Helsinki declaration. After formu-
lating the survey in the Turkish language, it was shared on different social media platforms
including Facebook, Instagram, andWhatsApp. It was also shared with the Turkish students of
a public university and two foundation universities via e-mail. Informed consent was obtained
from all volunteering participants. The convenience sample comprised individuals whose ages
ranged between 18 and 67 years (M = 26.89 years, SD = 8.22). Table 1 provides detailed
information concerning the socio-demographics and COVID-19-related characteristics of the
study participants.

Measures

The online survey included a demographic information form, the Intolerance of Uncertainty
Scale (IUS-12), Fear of COVID-19 Scale (FCV-19S), Hospital Anxiety and Depression Scale
(HADS), and Three-Factor Eating Questionnaire-R21 (TFEQ-R21).

Demographic Information Form This form included questions concerning participants’ age,
gender, education level, work status, relationship status, and diagnosis history of mental and
physical illness. It also contained questions in relation to the COVID-19 pandemic such as
whether they were healthcare workers or not, whether they or their relatives were in a high-risk
group (or not) for COVID-19 infection, and whether they knew someone who had died of
COVID-19 or not during the pandemic.

The Intolerance of Uncertainty Scale The short 12-item version of the IUS (Carleton et al.
2007; Turkish version: Saricam et al. 2014) was developed to assess intolerance of uncertainty.
The Turkish version of the IUS (α = .88) is a two-factor scale that assesses prospective anxiety
(α = .84) and inhibitory anxiety (α = .77). Each item (e.g., “I must get away from all uncertain
situations”) is scored on a 5-point scale ranging from 1 (not at all characteristic of me) to 5

Intolerance 

of 

Uncertainty

Fear of 

COVID-19
Depression

Emotional 

Eating

Fig. 1 Proposed model: mediating roles of fear of COVID-19 and depression on the relationship between
intolerance of uncertainty and emotional eating
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(entirely characteristic of me). Higher scores obtained from the scale indicate higher intoler-
ance of uncertainty. In the present study, the scale’s internal reliability was excellent (α = .90).

The Fear of COVID-19 Scale The FCV-19S is a seven-item unidimensional scale developed
by Ahorsu et al. (2020) to assess the fear of COVID-19. Each item (e.g., “I am most afraid of
coronavirus-19”) is scored on a 5-point scale ranging from 1 (strongly disagree) to 5 (strongly
agree). Higher scores indicate higher levels of fear of COVID-19. The scale has been widely
used to assess fear of COVID-19 and has been validated in different cultural contexts (e.g.,
Mahmood et al. 2020; Martinez-Lorca et al. 2020; Masuyama et al. 2020; Perz et al. 2020).
Although the scale has since been validated in Turkish, there was no Turkish version of this
scale when the data were collected. Therefore, a Turkish version of FCV-19S was developed
for the present study. The scale was translated into Turkish by three researchers using the
translation-back-translation method (Brislin et al. 1973). Given that the original seven-item
factor structure of the FCV-19S was identified as unidimensional using exploratory factor
analysis (Ahorsu et al. 2020), in the present study, confirmatory factor analysis (CFA) was
carried out. The results showed that the one-factor solution had good fit to the data (χ2[10] =

Table 1 Descriptive characteristics of the study sample

Variables n % Mean SD Range

Age 362 26.89 8.22 18–67
Gender
Female 242 66.9
Male 116 32
Other 4 1.1

Last completed degree
Non-university graduates 177 48.9
Having bachelor’s degree 124 34.3
Having master/doctoral degree 61 16.9

Work status
Full-time from work 43 11.9
Part-time from work 44 12.2
Full-time from home 20 5.5
Part-time from work 29 8
Not working 226 62.4

Diagnosis of mental illness
Yes 44 12.2
No 318 87.8

Diagnosis of physical illness 2 2.5
Yes 86 23.8
No 276 76.2

Being in high-risk group for COVID-19
Yes 33 9.1
No 314 86.7
Not sure 15 4.1

Having high-risk family members for COVID-19
Yes 259 71.5
No 85 23.5
Not sure 18 5

The loss of a loved one due to COVID-19
Yes 19 5.2
No 341 94.2
Not knowing 2 0.6
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25.52, χ2/df = 2.55, p < .01, RMSEA= .07, GFI = .98, CFI = .98, TLI = .97). Moreover, its
correlations with other constructs were examined to assess the concurrent validity of the FCV-
19S. In the present study, the FCV-19S also showed very good internal consistency (α = .87)
and test-retest reliability (α = .79).

The Hospital Anxiety and Depression Scale The HADS was developed by Zigmond and
Snaith (1983); Turkish version: Aydemir et al. 1997) to assess the levels of depression and
anxiety. The Turkish form of HADS comprises 14 items with two sub-dimensions: depression
(seven items, α = .78) and anxiety (seven items, α = .85). For the present study, only the
depression subscale of the HADS was used. Each item (e.g., “I feel as if I am slowed down”) is
scored on a 4-point scale which have different range categories. For example, the item above is
scored on a 4-point scale ranging from 1 (definitely as much) to 4 (hardly at all). Higher scores
indicate a higher level of depression. In the present study, the scale’s internal reliability was
low (α = .61) but acceptable (see Robinson et al. 1991).

The Three-Factor Eating Questionnaire-R21 The TFEQ-R21 was developed by Stunkard
and Messick (1985) and revised by Cappelleri et al. (2009); Turkish version: Karakus
et al. 2016). The Turkish version of TFEQ-R21 comprises 21 items assessing three
domains of eating behavior: cognitive restraint (CR, α = .80), uncontrolled eating (UE,
α = .79), and emotional eating (EE, α = .87). For the present study, only the EE
subscale with six items was used. Each item (e.g., “When I feel depressed, I want
to eat”) is scored on a 4-point scale ranging from 1 (definitely false) to 4 (definitely
true). Higher scores indicate eating greater emotional eating. In the present study, the
scale’s internal reliability was excellent (α = .95).

Statistical Analyses

Statistical analyses were performed in two phases: (i) descriptive statistics and (ii)
hypothesis testing. Descriptive statistical analyses included means, standard deviations,
ranges, percentages, t and F tests for means and variances, and correlational analyses.
For hypothesis testing, path analysis with maximum likelihood method was conducted
using IBM AMOS 24.0 (Arbuckle 2009). Power analysis was run using a priori
sample size calculator for structural equation models (Soper 2020). To estimate the
indirect effects of mediational variables for the proposed model, a bias-corrected
bootstrapping method with 5000 resamples and 95% confidence interval was used.
In the light of the suggested cut-off points for the fit indices before, particular fit
indexes were used: root mean square of error of approximation (RMSEA), Bentler
Comparative Fit Index (CFI), Tucker-Lewis index (TLI), and standardized root mean
square residual (SRMR), with model Chi-square (χ2) and Chi-square/degrees of free-
dom ratio (χ2/df-ratio) values to interpret the results of model testing. Chi-square/df-
ratio was suggested by Wheaton et al. (1977) to be less than 5, when the sample size
is small. Browne and Cudeck (1993) suggested a cut-off for RMSEA < .05 referring to
a good fit, and RMSEA < .08 referring to a reasonable fit. GFI, AGFI, CFI, and TLI
values range from 0 to 1, and .95 represents a perfect fit, while .90 is an acceptable
fit for these indices (Kline 2005).
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Results

Descriptive Statistics

Means, standard deviations of the scores, and the correlation matrix for the variables of the
study’s mediation model are provided in Table 2. Intolerance of uncertainty had positive
association with fear of COVID-19 (r = .27, p < .01), depression (r = .18, p < .01), and
emotional eating (r = .17, p < .01). Fear of COVID-19 had positive correlation with depression
(r = .28, p < .01) and emotional eating (r = .15, p < .01). In addition, depression and emotional
eating were positively associated (r = .20, p < .01).

To investigate the relationship between demographic variables (i.e., age, gender, education,
relationship status, and work status) and model variables (i.e., emotional eating, depression,
fear of COVID-19, and intolerance of uncertainty), independent samples t-tests, analyses of
variance (ANOVAs), and Pearson correlations were performed. The results showed that age
had a significant negative relationship with intolerance of uncertainty (r = −.15, p < .01).
Moreover, compared to males (MEE = 11.51, SDEE = 5.17; MFCV = 14.61, SDFCV = 5.07),
females (MEE = 13.71, SDEE = 5.11;MFCV = 18.17, SDFCV = 5.58) reported significantly higher
levels of emotional eating (t[356] = 3.811, p < .01) and fear of COVID-19 (t[356] = 5.819,
p < .01). However, no significant differences for emotional eating, depression, fear of COVID-
19, and intolerance of uncertainty were found across the groups with regard to education,
relationship status, or work status.

Hypotheses Testing

After the correction for the non-significant relationship between fear of COVID-19 and
emotional eating based on modification indices, the findings showed that the modified
proposed model perfectly fitted the data (χ2(1) = 1.731, χ2/df = 1.731, p = .188, RMSEA=
.045, GFI = .998, CFI = .991, TLI = .945) (see Table 2). Moreover, given the emotional eating
theories stressing the bidirectional effects between eating behaviors and emotions and the
explorative nature of the present study, the model was also run inversely. However, although
the model indexes were acceptable, they were not perfect (χ2(2) = 6.43, χ2/df = 3.22, p < .05,
RMSEA= .078, GFI = .991, CFI = .994, TLI = .832) (see Table 3).

Standardized regression estimates of the tested model are shown in Fig. 2 with lines
indicating the significant paths and dashed lines indicating the non-significant paths. Firstly,
H1 was that intolerance of uncertainty would be associated with fear of COVID-19. This
hypothesis was supported because intolerance of uncertainty had a positive significant direct
effect on fear of COVID-19 (β = .27, p < .001). H2 was that fear of COVID-19 would be
associated with depression. This hypothesis was supported. Fear of COVID-19 positively

Table 2 Descriptive statistics and intercorrelations of the study variables (N = 362)

Mean SD 1 2 3 4

1. Intolerance of Uncertainty 39.14 9.31 –
2. Fear of COVID-19 17.01 5.68 .27** –
3. Depression 10.05 2.94 .18** .28** –
4. Emotional Eating 12.99 5.21 .17** .15** .20** –

p < .01**
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predicted depression (β = .25, p < .001). Moreover, it was found that intolerance of uncertainty
positively and directly predicted depression (β = .11, p < .05). H3 was that depression would be
associated with emotional eating. This hypothesis was supported. The findings showed that
depression positively predicted emotional eating (β = .18, p < .001). However, there was no
significant association between fear of COVID-19 and emotional eating (β = .07, p = .18).
Additionally, intolerance of uncertainty positively and directly predicted emotional eating
(β = .13, p < .05). The total and direct effects of the proposed model are summarized in
Table 4.

As expected, intolerance of uncertainty had significant positive total indirect effect on
emotional eating (β = .03, p < .001). Also, each specific indirect effect was calculated using
AMOS 24.0 serial mediation plugin (Gaskin et al. 2020). Firstly, intolerance of uncertainty
was positively and indirectly associated with depression via fear of COVID-19 (β= .07,
p < .001). Secondly, the results showed that intolerance of uncertainty had a significant
positive indirect effect on emotional eating via depression (β= .02, p < .05). Thirdly, the
results showed that depression mediated the relationship between fear of COVID-19 and
emotional eating (β= .04, p < .001). Finally, the serial mediating roles of fear of COVID-19
and depression in the relationship between intolerance of uncertainty and emotional eating was
also confirmed (therefore supporting H4). Fear of COVID-19 and depression sequentially
mediated the relationship between intolerance of uncertainty and emotional eating (β= .07,
p < .001). The indirect effects of the proposed model are summarized in Table 5.

Discussion

The objective of present research was to test a sequential mediation model to explain to what
extent stress-induced factors during the COVID-19 pandemic might lead to developing
maladaptive behaviors. More specifically, regarding the pandemic as a natural experiment,
the present study focused on fear and depression that individuals frequently have experienced
in this specific time in order to identify some of the underlying mechanisms between their
levels of intolerance of uncertainty and emotional eating. Relatedly, the present study tested
the hypotheses with respect to the associations between intolerance of uncertainty, the fear of

Table 3 Summary of the model fit indices for the proposed model

χ2 df p RMSEA GFI CFI TLI

Model 1.731 1 .188 .045 .998 .991 .945

.11*

.25***

.27*** .18***

.13*

.07

Intolerance 

of 

Uncertainty
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COVID-19
Depression

Emotional 

Eating

Fig. 2 Standardized parameter estimates for proposed model: mediating roles of fear of COVID-19 and
depression on the relationship between intolerance of uncertainty and emotional eating
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COVID-19, depression, and emotional eating and analyzed a sequential mediation model by
fully testing these associations together.

The results of the present study showed that when intolerance of uncertainty of the
participants increased, their fear of COVID-19 also increased. This result confirmed a previous
finding in the literature (Satici et al. 2020). Moreover, increased intolerance of uncertainty was
associated with increased levels of depression in the present study. Also, mediation analysis
found that intolerance of uncertainty exerted a significant indirect effect on depression via fear
of COVID-19. Similarly, Taha et al. (2014) found that individuals with a high intolerance of
uncertainty were more likely to perceive a pandemic as threatening and that individuals had
increased levels of anxiety. This result may be explained by the insufficient governmental
support and policies in Turkey. After the head of the Turkish Ministry of Health announced the
first confirmed cases in the country, the information about the locations of such cases was not
provided. Also, some immediate problems including the government’s lack of financial
support and obtaining masks for public went unresolved during the initial period of the
pandemic in Turkey. More accurate information provided by the Turkish government might
have decreased perceived threat and anxiety (Taha et al. 2014).

Furthermore, the results demonstrated that while depression positively predicted emotional
eating, fear of COVID-19 did not have any direct effect on emotional eating. Some studies
(e.g., Goossens et al. 2009; Ouwens et al. 2009) have shown that increased levels of depression
have been associated with an increase in emotional eating. Although fear is also one of
negative emotions, the scale’s questions in the present study specifically concerned the
COVID-19 pandemic (e.g., “I am most afraid of coronavirus-19”, “I cannot sleep because
I’m worrying about getting coronavirus-19”). Therefore, the finding of depression as a
mediator between fear of COVID-19 and emotional eating appears to be reasonable. More-
over, mediation analysis showed that individuals who had higher intolerance of uncertainty

Table 4 Summary of the total and direct effects for the proposed model

Pathways Total Direct

β SE Lower Upper p β SE Lower Upper p

IU ➔ FCV-19 .27 .06 .183 .362 .001 .27 .03 .183 .362 .000
FCV-19➔ depression .25 .06 .160 .344 .001 .25 .03 .160 .344 .000
IU ➔ depression .18 .05 .086 .267 .001 .11 .02 .008 .201 .035
Depression ➔ EE .18 .05 .090 .269 .002 .18 .09 .090 .269 .000
IU ➔ EE .17 .05 .076 .252 .001 .13 .03 .038 .223 .010
FCV-19➔ EE .04 .02 .021 .081 .002 – – – – –

IU intolerance of uncertainty, FCV-19 fear of COVID-19, EE emotional eating

Table 5 Summary of the specific indirect effects for the proposed model

Pathways β SE Lower Upper p

IU ➔ FCV-19 ➔ depression .07 .02 .012 .035 .001
IU ➔ depression ➔ EE .02 .01 .002 .026 .043
FCV-19 ➔ depression ➔ EE .04 .02 .020 .074 .001
IU ➔ FCV-19 ➔ depression ➔ EE .07 .01 .003 .014 .001

IU intolerance of uncertainty, FCV-19 fear of COVID-19, EE emotional eating
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showed more depressive symptoms, which in turn was associated with greater emotional
eating.

The study’s main hypothesis was supported as results suggested that intolerance of
uncertainty led to higher fear of COVID-19, which in turn increased the level of depressive
symptoms, and elevated depressive symptoms increased emotional eating. As discussed,
previous literature has shown associations between intolerance of uncertainty and emotional
eating and between intolerance of uncertainty and disordered eating (e.g., Renjan et al. 2016;
Sternheim et al. 2011). Emotional eating theory (Macht and Simons 2011) proposed that
emotional eaters try to manage their moods by overeating in response to negative affect
because of its negative reinforcement effect. It has also been found that overeating lifts
individuals out of their negative mood states (Spoor et al. 2007). In addition, self-
threatening negative affect and high aversive self-awareness can lead to overeating among
emotional eaters (Wallis and Hetherington 2004). As with the nature of all pandemics, the
COVID-19 pandemic has brought about uncertainty over many things including health and
finances and has led to negative emotions in many individuals’ lives. Individuals in many
countries have also been requested to stay at home in self-quarantine. Consequently, to cope
with the negative effects of these new living conditions, participants may have fed their
emotions by eating more than was needed.

Regarding demographic factors, it was found that gender had a significant association with
emotional eating and fear of COVID-19 whereas age was negatively associated with intoler-
ance of uncertainty. More specifically, females were found to have significantly higher levels
of emotional eating, which is in line with the findings of previous empirical studies (e.g.,
Larsen et al. 2006). It was also found that females reported higher levels of fear of COVID-19,
which has also been found in other recent studies (e.g., Broche-Perez et al. 2020; Hossain et al.
2020; Sakib et al. 2020). Therefore, it appears that the COVID-19 pandemic has emotionally
affected females more negatively than males. Additionally, the present study also found a
significant (albeit small) negative correlation between age and intolerance of uncertainty. More
specifically, younger participants reported higher levels of intolerance of uncertainty which has
also been reported in previous studies (e.g., Bottesi et al. 2019). They discussed this finding
from a developmental perspective and argued that older people better cope with intolerance
than young people because of their longer life experience.

Strengths, Limitations, and Future Research

The present study is significant because it is one of the few studies advancing emotional eating
theories by investigating intolerance of uncertainty, fear, and depression as the underlying
mechanisms, and the associations between them. Also, it established the extent to which stress-
related factors due to a pandemic change the eating patterns among individuals. Therefore, the
study highlighted the complex relationship between the pandemic and human psychology
comprising cognitive (i.e., intolerance of uncertainty), affective (i.e., fear and depression), and
behavioral (i.e., eating) components. However, this study has some limitations, and the
findings should be interpreted with some caution. First, the study sample comprised more
females (many of who were non-working) with a mean age of 27 years. Therefore, the findings
cannot be generalized to the entire Turkish population. Consequently, replicating the study in
other cities of Turkey and cultures will strengthen the cross-country and cultural validity of the
model. Second, the data (i.e., feelings, thoughts, behaviors, affective states [fear, depression],
and behaviors [emotional eating]) were assessed in the present study at the peak of the
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pandemic using a cross-sectional survey, which makes it difficult to draw causal inferences,
and directions between the variables and findings may have been different if the data were
collected at other stages during the pandemic. Future studies using a longitudinal design are
thus highly recommended to monitor and identify the long-term effects of intolerance to the
uncertainty of the COVID-19 pandemic among individuals. Also, government interventions
and restrictions such as social isolation and lockdowns might be a risk for healthy groups to
develop eating disorders and affect individuals suffering from such disorders (Weissman et al.
2020). The study’s model was tested among a non-clinical sample and so studies focusing on
the relationship between affective states and eating patterns among clinical samples of eating
disorder patients during the pandemic are also needed.

Conclusions and Clinical Implications

This study provided evidence that individuals tend to eat more than usual depending on how
much they find uncertain situations as uncomfortable and may feel fearful and/or depressed
due to COVID-19. Moreover, the present study found that females were more prone to
emotional eating than males. Consequently, it is recommended that practitioners should focus
on and encourage their clients to explore causal and contributing factors underlying their
cognitions and emotions as well as their eating behaviors. It is also important that government
and health agencies should develop appropriate psychoeducational materials informing the
general public about the pandemic-related cognitions and emotions. This may help individuals,
particularly women, to normalize what they thought and felt during this time and cope with
such states effectively. Finally, the Turkish government should impose some restrictions and/
or develop guidelines for the content of the pandemic-related news because mass media news
concerning uncertainty and negative consequences of the pandemic (e.g., suicides and scenes
from intensive care units) may increase fear and trigger depressive symptoms among some
individuals.
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