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Abstract: Background: The COVID-19 pandemic has triggered stress, anxiety, and disruption to
many individuals” daily lives, which might impact eating habits. Objective: To examine changes
in eating habits related to less healthy foods and beverages during the early phase of the COVID-
19 pandemic among US adults. Design: Cross-sectional study. Participants/setting: Authors used
SummerStyles data gathered in June 2020 among 3916 US adults (>18 years). Main outcome measures:
The outcome of interest was the reported frequency of consuming more (1) unhealthy snacks and
desserts including chips, cookies, and ice cream and (2) sugar-sweetened beverages (SSBs) like regular
soda, fruit drinks, sports/energy drinks, sweetened coffee/teas during the COVID-19 pandemic.
Responses were categorized as Never/Rarely, Sometimes, or Often/Always. Explanatory variables
were sociodemographics, weight status, and census regions. Statistical analyses performed: We used
multinomial regressions to calculate adjusted odds ratios (AOR) for Sometimes or Often/Always
consuming more unhealthy snacks/desserts (vs. Never/Rarely); and Sometimes or Often/Always
more SSBs (vs. Never/Rarely). Results: Overall, 36% of adults reported sometimes consuming
more unhealthy snacks/desserts; 16% did so often/always. Twenty-two percent of adults reported
sometimes drinking more SSBs; 10% did so often/always. Factors significantly associated with
higher odds of reporting often/always consuming more unhealthy snacks/desserts were younger
adults (AOR range = 1.51-2.86 vs. adults >65 years), females (AOR = 1.58 vs. males), non-Hispanic
Black (AOR = 1.89 vs. non-Hispanic White), lower household income (AOR = 2.01 for <USD
35,000 vs. >USD 100,000), and obesity (AOR = 1.56 vs. underweight/healthy weight). Factors
significantly associated with odds of Often/Always drinking more SSBs were being younger (AOR
range = 2.26—4.39 vs. adults >65 years), non-Hispanic Black (AOR = 3.25 vs. non-Hispanic White),
Hispanic (AOR = 1.75 vs. non-Hispanic White), non-Hispanic Other race/ethnicity (AOR = 2.41
vs. non-Hispanic White), lower education (AOR = 2.03 for <high school; AOR = 1.80 for some
college vs. college graduate), lower household income (AOR range = 1.64-3.15 vs. >USD 100,000),
and obesity (AOR = 1.61 vs. underweight/healthy weight). Conclusions: Consuming more sugary
foods and SSBs during the first phase of the pandemic was higher in younger adults, lower-income
adults, people of racial/ethnic minority groups, and adults with obesity. Dietary shifts to less healthy
foods and drinks may influence metabolic health if sustained long-term. Implementing strategies to
support individual’s healthy eating habits during the ongoing pandemic and the pandemic recovery
may benefit health and wellness.

Keywords: added sugars; unhealthy snacks; desserts; sugar-sweetened beverage; COVID-19 pandemic;
US adults; diet
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1. Introduction

The consumption of unhealthy food and beverage (or junk food) is high among adults
in the United States [1,2]. The 2015-2018 National Health and Nutrition Examination
Survey (NHANES) revealed that US adults (>19 years) consumed 47% of their total energy
(or 1043 kcal/day) from junk foods, and 75% of their total sugar intake came from junk
foods [1]. Among US adults, of the total sugar intake (54.4 g/day) derived from junk foods,
41% was from sugar-sweetened beverages (SSBs), 23% was from desserts, and 9% was
from confectionery [1]. Additionally, an earlier NHANES (2015-2016) showed that US
adults (>20 years) consumed about 16 teaspoons of added sugars on a given day [3]. SSBs
are the top sources of added sugars [4]. A study reported that 63% of US adults drank
SSBs at least once per day in 2010 and 2015 [5]. High intake of ultra-processed foods,
including junk foods, is a public health concern because greater intake of ultra-processed
foods is associated with adverse health risks in adults including higher risk for developing
cardiovascular disease, obesity, and metabolic syndrome, and for all-cause mortality [6-8].

The SARS-CoV-2 coronavirus 2019 (COVID-19) pandemic has caused psychological
stress, anxiety, and disruption to many individuals’ daily lives due to various reasons in-
cluding safer-at-home orders, pandemic-induced unemployment/income loss, disruption
to childcare, school campus and retail closures, and concerns about contracting COVID-
19 [9-11]. A previous study showed that 14% of US adults (n = 1468) stated symptoms of
serious psychological distress in April 2020, which is about a three-fold increase from 2018
(4%) [12]. Stress influences eating behaviors, which can result in undereating or overeat-
ing [13-15]. For instance, acute stress can cause loss of appetite resulting in undereating,
while chronic stress might be associated with an increased preference for palatable foods
that are high in sugar and fat [14]. A few studies have examined the relationship between
COVID-19 stress and food intake among US adults [16,17]. A cross-sectional study among
US adults (>18 years) reported that a March 2020 cohort (n = 868) consumed about 14%
more added sugars than the February 2019 cohort (n = 247) [16]. Furthermore, higher
stress attributable to the COVID-19 pandemic was related to more eating to cope and a
higher intake of added sugars [16]. Another US study conducted among adults (n = 428)
during the months of May and June 2020 found that the highest self-reported food intake
frequency was sweets/desserts—17.4 times per week during COVID-19 [17]. The same
study also showed that emotional overeating alone, as well as COVID-19 stress and emo-
tional overeating combined had significant effects on increased frequency of consuming
sweets/desserts [17]. Shortages of food products during the COVID-19 pandemic have
changed food distribution and trade [18], which might have impacted people’s eating
behaviors (e.g., changes in access to different foods at home or changes in the cost or
availability of foods).

Some studies have examined eating behavior variations among adults during the
COVID-19 pandemic, but most were conducted in other countries [19-22]. While a few
studies were conducted in the United States, these studies had small sample sizes, and
due to their methods, study findings cannot be generalized to the whole US adult pop-
ulations [16,17,23,24]. Thus, we examined changes in the consumption of SSBs and less
healthy snacks and desserts during the early phase of the COVID-19 pandemic among US
adults using the 2020 SummerStyles survey.

2. Methods
2.1. Study Sample and Survey Administration

A cross-sectional study was conducted using data from the 2020 SummerStyles survey,
which is an online survey led by Porter Novelli Public Service [25]. These data were col-
lected through an online market research panel (i.e., Ipsos” Knowledge Panel). This online
panel was intended to be representative of the noninstitutionalized US population. Panel
members were recruited randomly by mail through probability, address-based sampling.
The survey collected a wide variety of information on health-related knowledge, attitudes,
behaviors, and conditions around important public health topics. Survey participants
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received points (worth about USD 5) for participating in the panel, which could be used
to redeem cash and prizes. If needed, families were provided with a device (i.e., laptop
or tablet) and access to the Internet. Personal identifiers were excluded in the dataset
provided to the Centers for Disease Control and Prevention (CDC); thus, the current study
was exempt from the CDC institutional review board.

The SummerStyles survey was directed at individuals who participated in the
SpringStyles survey (an initial wave). In March—April 2020, the SpringStyles survey was
sent to 11,097 panelists aged >18 years and 6463 adults completed the survey (Figure 1),
which yielded a 58.2% response rate. During June 2020, the SummerStyles survey was
sent to 6463 adults who had completed the SpringStyles survey. The SummerStyles survey
was completed by 4053 adults aged >18 years (62.7% response rate). To match the Current
Population Survey proportions, the survey data were weighted according to age, sex,
race/ ethnicity, education, household income, household size, US census region, metropoli-
tan status, and parental status of children aged 12-17 years old. Of 4053 adults who
completed the SummerStyles survey, 137 (4.3%) adults with missing or invalid data for
outcome variables (i.e., foods with added sugars or SSBs) were excluded from the current
analysis, leaving an analytic sample of 3916 adults. Of note, the outcome variables were
only asked about in the SummerStyles survey and not in the SpringStyles survey.

2020 SpringStyles survey sent to 11,097 adults

2020 SpringStyles survey completed by 6463 adults

2020 SummerStyles survey sent to 6463 adults who
completed SpringStyles survey

2020 SummerStyles survey completed by 4053 adults

3916 adults had valid data on food with added sugars
or sugar-sweetened beverages

J

Figure 1. Analytic sample flow chart for SummerStyles survey, 2020.

2.2. Outcome Variables

The outcome variables were the reported frequency of consuming more unhealthy
snacks and desserts and drinking more SSBs and they were assessed using the following
questions: “Think about any changes that may have occurred with your food or eating
patterns after the COVID-19 pandemic, after 11 March 2020. How often did you and
your household do the following?” Two statements were analyzed from this question:
(1) “Consumed more unhealthy snacks and desserts including chips, cookies, and ice cream”
and (2) “Drank more sugary drinks like regular soda, fruit drinks, sports or energy drinks,
sweetened coffee/teas drinks”. Respondents selected one response per statement using
a Likert scale. For this analysis, the response options were combined into Never/Rarely,
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Sometimes, and Often/Always. These survey items were created by authors who are
experts in this research field including nutritional and/or behavioral scientists.

2.3. Explanatory Variables

The explanatory variables included sociodemographic characteristics, weight status,
and census regions. The sociodemographic variables were age groups (18-24, 25-44, 45-64,
or >65 years), seX, race/ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic, or
non-Hispanic Other race/ethnicity), education level (<high school, some college, or college
graduate), marital status (married /domestic partnership or not married), annual household
income (<USD 35,000, USD 35,000-USD 74,999, USD 75,000-USD 99,999, or >USD 100,000),
and currently having child(ren) aged <18 years. Weight status was grouped into 3 types
according to the self-reported height and weight data of participants, which were used
to compute body mass index (BMI): underweight/healthy weight (BMI < 25 kg/m?),
overweight (BMI 25 to < 30 kg/m?), and obesity (BMI > 30 kg/m?) [26]. We combined
underweight and healthy weight into a sole category because only 2% of adults were
underweight. The census regions of residence were Northeast, Midwest, South, or West [27].

2.4. Statistical Analysis

For unadjusted bivariate analyses, descriptive statistics were used to examine the
characteristics of those who, after the start of the COVID-19 pandemic (1) consumed more
unhealthy snacks and desserts, and (2) drank more SSBs. X2 tests were used to examine
the association between their eating habits and sociodemographic characteristics, weight
status, and census regions. A p value of <0.05 was used to define statistical significance.

For adjusted analyses, multinominal logistic regression analysis was used to estimate
the adjusted odds ratios (AORs) and 95% confidence intervals (Cls) for the association
between (1) consuming more unhealthy snacks and desserts, and (2) drinking more SSBs
and variables related to sociodemographic characteristics, weight status, and census region.
Each model included all variables in one model, and the reference outcome category
was Never/Rarely. Of the 3916 adults with outcome data, the sample size was reduced
to 3841 adults for logistic regression models due to missing weight status (n = 69) and
currently having children aged <18 years (n = 6). All statistical analyses were performed
with the Statistical Analysis Software (SAS) Version 9.4 (SAS Institute Inc., Cary, NC, USA)
using survey procedures to account for the sampling weights.

3. Results

Overall, 35.7% of adults reported sometimes consuming more unhealthy snacks/desserts,
while 16% did so often/always during the early phase of the COVID-19 pandemic (Table 1).
Based on bivariate analyses, consuming more unhealthy snacks/desserts during this time
was significantly related to all characteristics except census region (x? tests, p < 0.05;
Table 1). For example, the proportion of adults who reported often/always consuming
more unhealthy snacks/desserts was highest among adults aged 25-44 years, female, non-
Hispanic Black adults, those with < high school education, not married adults, those with
an annual household income <USD 35,000, those with children aged <18 years, and those
with obesity. Based on the multinominal logistic regression model using Never/Rarely as a
reference group, factors significantly associated with higher odds of reporting often/always
consuming more unhealthy snacks/desserts were younger adults (AOR range = 1.51-2.86
vs. adults >65 years), females (AOR = 1.58), non-Hispanic Black (AOR = 1.89 vs. non-
Hispanic White), lower annual household income (AOR = 2.01 for <USD 35,000 vs. >USD
100,000), and obesity (AOR = 1.56 vs. underweight/healthy weight) (Table 1).
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Table 1. Characteristics of respondents and their associations with consuming more unhealthy snacks
and desserts including chips, cookies, and ice cream after the COVID-19 pandemic among US adults,
SummerStyles Survey, 2020.

After the COVID-19 Pandemic, 11 March, 2020, How Often Did You and Your Household
Consume More Unhealthy Snacks and Desserts including Chips, Cookies, and Ice Cream

All
Characteristic Respondents Bivariate Analysis P Multinomial Analysis ¢
o/ a
v Never/Rarely Sometimes Often/Always Sometimes Often/Always
% 2 + SE % 2 + SE % 2 + SE AOR (95% CI) AOR (95% CI)
Total (n = 3916) 4 100 483 +1.0 35.7£0.9 16.0 £0.8 - -
Age
18-24 years 10.6 428 +49 37.0 = 4.8 20.2 + 3.9 1.43 (0.90, 2.27) 2.58 (1.41, 4.70)
25-44 years 34.5 431+ 1.6 35.2 + 1.6 21.6 + 1.4 1.23(0.97, 1.58) 2.86 (2.01, 4.06)
45-64 years 33.2 50.2 + 1.4 36.7 1.4 13.1 4+ 1.0 1.12 (0.91, 1.37) 1.51 (1.11, 2.05)
>65 years 21.7 56.4 + 1.7 341+ 1.6 9.5+ 1.0 Reference Reference
Sex
Male 48.6 522+ 1.4 344 +13 134 £ 1.0 Reference Reference
Female 51.4 44.6 + 1.3 36.9 + 1.3 18.5 + 1.1 1.25 (1.05, 1.49) 1.58 (1.23, 2.02)
Race/ethnicity
White, non-Hispanic 64.2 51.4 £ 1.1 344+ 1.1 14.2 £ 0.8 Reference Reference
Black, non-Hispanic 11.5 40.0 + 3.1 35.3 + 3.0 24.8 + 3.0 1.18 (0.86, 1.62) 1.89 (1.26, 2.82)
Hispanic 15.8 431+ 29 39.2+ 2.9 17.6 + 2.2 1.32(1.00, 1.75) 1.38 (0.96, 1.99)
Other, non-Hispanic 8.5 459 + 3.5 39.2+ 3.5 15.0 &+ 2.6 1.50 (1.07, 2.10) 1.35(0.84, 2.16)
Education level
High school or less 38.1 45.0 + 1.7 36.8+ 1.7 182+ 1.4 1.19 (0.94, 1.50) 1.20 (0.87, 1.65)
Some college 27.9 47.0 =+ 1.9 372+ 1.8 15.8 + 1.5 1.21 (0.97, 1.51) 1.17 (0.86, 1.60)
College graduate 34.1 53.1 = 1.4 332+ 13 13.7 £ 1.0 Reference Reference
Marital status
Married/domestic partnership 62.1 50.4 + 1.1 355+ 1.1 14.0 £ 0.8 Reference Reference
Not married 379 449 + 1.8 359+ 1.8 19.2 4+ 1.5 1.04 (0.85, 1.28) 1.16 (0.86, 1.55)
Annual household income
<USD 35,000 20.5 372+ 23 393+ 24 23.5 4+ 2.1 1.31(0.97, 1.77) 2.01 (1.35, 2.99)
USD 35,000-USD 74,999 26.6 49.0 £1.9 349+ 18 152+ 1.4 0.96 (0.76, 1.21) 1.09 (0.78,1.51)
USD 75,000-USD 99,999 14.0 50.6 &+ 2.7 33.0 +24 16.5 + 2.2 0.89 (0.68, 1.16) 1.21 (0.82, 1.79)
>USD 100,000 38.9 523 + 1.4 352+ 14 124 £ 1.0 Reference Reference
Currently have children aged
<18 years (n = 3910)
Yes 27.5 415+ 1.7 384 + 1.7 20.0 + 1.5 1.32 (1.07, 1.63) 1.22 (0.90, 1.66)
No 72.5 50.9 £+ 1.2 346 £ 1.1 14.5 £+ 0.9 Reference Reference
Weight status € (n = 3847)
Underweight/healthy weight 35.6 52.0 + 1.8 32.0 = 1.6 16.1 = 1.4 Reference Reference
Overweight 32.0 514 + 1.7 35.3 + 1.6 133+ 1.2 1.21 (0.97, 1.50) 0.97 (0.71, 1.32)
Obesity 324 412 + 1.6 40.0 + 1.6 18.7 + 1.3 1.64 (1.32, 2.04) 1.56 (1.17, 2.09)
Census regions of residence
Northeast 17.8 46.1£23 369 £2.2 169 + 19 1.10 (0.86, 1.41) 1.26 (0.89, 1.79)
Midwest 20.9 477 £21 342+19 18.1+1.7 0.90 (0.71, 1.15) 1.10 (0.80, 1.52)
South 37.7 473+ 1.6 36.7 £ 1.6 16.0 £ 1.2 Reference Reference
West 23.6 522 +2.0 343+ 19 135414 0.83 (0.66, 1.05) 0.81 (0.58, 1.13)

Abbreviations: SE: standard error; AOR: adjusted odds ratio; 95% CI: 95% confidence intervals. * Weighted percent
may not add up to 100% because of rounding. © x? tests were used for each variable to examine differences across
categories. Variables with p < 0.05 were bolded. ¢ All variables listed in Table 1 were included in one multinomial
logistic regression model and based on a sample of 3841 adults without missing data. Reference outcome category
was Never/Rarely. Significant findings are bolded based on the 95% confidence intervals (i.e., the confidence
interval does not include 1). 4 Unweighted sample size. ¢ Based on calculated body mass index (BMI) (kg/ m?):
underweight/healthy weight, BMI < 25; overweight, BMI 25 to <30; obesity, BMI > 30.

Overall, 21.6% of adults reported sometimes drinking more SSBs, while 9.6% did so of-
ten/always during the timeframe. Based on bivariate analyses, drinking more SSBs during
the COVID-19 pandemic was significantly related to all characteristics except sex (x tests,
p < 0.05; Table 2). For example, the proportion of adults who reported often/always drink-
ing more SSBs was highest among were adults aged 25-44 years, non-Hispanic Black adults,
those with <high school education, not married adults, those with an annual household in-
come <USD 35,000, those with children aged <18 years, those with obesity, and those living
in the Midwest. Based on the multinominal logistic regression model using never /rarely as
a reference group, factors significantly associated with odds of often/always drinking more
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SSBs were younger adults (AOR range = 2.26—4.39 vs. adults >65 years), non-Hispanic
Black (AOR = 3.25), Hispanic (AOR = 1.75), non-Hispanic Other race/ethnicity (AOR =2.41 vs.
non-Hispanic White), lower education (AOR = 2.03 for <high school; AOR = 1.80 for some
college vs. college graduate), lower annual household income (AOR range = 1.64-3.15 vs.
>USD 100,000), and obesity (AOR = 1.61 vs. underweight/healthy weight) (Table 2).

Table 2. Associations between characteristics of respondents and drinking more sugar-sweetened
beverages (SSBs) among US adults after the COVID-19 pandemic, SummerStyles Survey, 2020.

Characteristic

After the COVID-19 Pandemic, 11 March, 2020, How Often Did You and Your Household Drink
More SSBs like Regular Soda, Fruit Drinks, Sports or Energy Drinks, Sweetened
Coffee/Teas Drinks

Bivariate Analysis ? Multinomial Analysis ®

Never/Rarely Sometimes Often/Always Sometimes Often/Always
% ¢ + SE % ¢ + SE % ¢ + SE AOR (95% CI) AOR (95% CI)
Total (n = 3916) ¢ 68.8 £1.0 21.6 £0.9 9.6 £0.6 - -
Age
18-24 years 58.6 + 4.9 30.8 + 4.6 10.6 = 3.1 2.10 (1.26, 3.49) 3.00 (1.34, 6.71)
25-44 years 62.8 + 1.6 234+ 14 13.8 = 1.2 1.56 (1.15, 2.10) 4.39 (2.69, 7.19)
45-64 years 723 £ 1.3 19.1 £1.2 8.5+ 0.9 1.09 (0.84, 1.41) 2.26 (1.45, 3.51)
> 65 years 78.0 £ 1.6 18.0 £ 1.5 4.0 + 0.7 Reference Reference
Sex
Male 705+ 1.3 208 £ 1.2 8.7+0.8 Reference Reference
Female 672+14 223 +1.2 10.4 £ 09 1.12 (0.90, 1.38) 1.18 (0.87, 1.60)
Race/ethnicity
White, non-Hispanic 74.8 = 1.0 18.1 £ 0.9 7.1+ 0.6 Reference Reference
Black, non-Hispanic 52.1+ 3.2 28.3 + 2.8 19.6 £+ 2.8 2.06 (1.49, 2.85) 3.25(2.02, 5.22)
Hispanic 571+ 2.9 313+ 2.8 11.7 = 1.9 1.83 (1.35, 2.49) 1.75 (1.14, 2.67)
Other, non-Hispanic 67.9 £ 3.3 20.8 £29 112 £ 23 1.53 (1.03, 2.27) 2.41 (1.42,4.11)
Education level
High school or less 59.6 £ 1.8 279 £1.7 124 £+ 1.2 1.89 (1.44, 2.48) 2.03 (1.32, 3.12)
Some college 68.4 1+ 1.8 211+ 1.6 104 + 1.3 1.40 (1.06, 1.84) 1.80 (1.22, 2.67)
College graduate 79.4 + 1.2 149 £ 1.0 5.8 + 0.7 Reference Reference
Marital status
Married /domestic partnership 72.8 = 1.0 19.2 + 0.9 8.0 £ 0.7 Reference Reference
Not married 62.3 + 1.8 25.5 4+ 1.7 122 £ 1.2 1.11 (0.87, 1.41) 1.12 (0.77, 1.62)
Annual household income
<USD 35,000 51.9 £ 2.5 314 +24 16.7 £ 1.9 1.84 (1.31, 2.59) 3.15(1.93, 5.14)
USD 35,000-USD 74,999 68.2 + 1.8 209 + 1.5 10.3 + 1.2 1.08 (0.81, 1.45) 1.64 (1.07, 2.51)
USD 75,000-USD 99,999 66.8 1 2.7 228 +24 10.4 + 1.9 1.30 (0.93, 1.81) 2.02 (1.25, 3.25)
>USD 100,000 784 + 1.3 16.5 + 1.2 5.1+ 0.7 Reference Reference
Currently have children aged <18 years
(n = 3910)
Yes 62.8 + 1.7 244+ 1.5 12.8 + 1.3 1.33 (1.03,1.72) 1.21 (0.82, 1.78)
No 71.0 + 1.4 20.6 + 1.0 84+0.7 Reference Reference
Weight status © (n = 3847)
Underweight/healthy weight 725 + 1.7 18.5 £ 1.5 9.0+ 1.1 Reference Reference
Overweight 71.6 + 1.7 21.6 £ 1.5 6.9 + 1.0 1.30 (0.99, 1.71) 0.85 (0.56, 1.27)
Obesity 61.8 £ 1.7 254 +1.5 12.8 = 1.2 1.64 (1.26, 2.15) 1.61 (1.11, 2.35)
Census regions of residence
Northeast 73.1+£22 18,5+ 1.9 84414 0.86 (0.62, 1.18) 0.95 (0.60, 1.50)
Midwest 69.3 £ 2.0 19.1 £ 1.6 11.7 £ 1.6 0.86 (0.64, 1.15) 1.13 (0.76, 1.69)
South 66.7 £+ 1.6 23.0£15 103 £ 1.0 Reference Reference
West 68.6 & 2.0 239+ 18 75+11 1.06 (0.80,1.40) 076 (0.51, 1.15)

Abbreviations: SSBs: sugar-sweetened beverages; SE: standard error; AOR: adjusted odds ratio; 95% CI: 95%
confidence intervals. 2 x? tests were used for each variable to examine differences across categories. Variables with
p < 0.05 are bolded. P All variables listed in Table 2 were included in one multinomial logistic regression model
and based on a sample of 3841 adults without missing data. Reference outcome category was Never/Rarely.
Significant findings are bolded based on the 95% confidence intervals (i.e., the confidence interval does not
include 1). ¢ Weighted percent may not add up to 100% because of rounding. ¢ Unweighted sample size. ¢ Based
on calculated body mass index (BMI) (kg/m?): underweight/healthy weight, BMI < 25; overweight, BMI 25 to
<30; obesity, BMI > 30.

4. Discussion

In the present study, about 1 in 2 adults reported sometimes or often/always con-
suming more unhealthy snacks and desserts during the early phase (March to June 2020)
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of the COVID-19 pandemic. Furthermore, about 1 in 3 adults reported sometimes or of-
ten/always drinking more SSBs during this spring and summer 2020 time period. Our
findings aligned with previous studies conducted in the United States [17] and European
countries [19,20] that showed increased self-reported consumption of unhealthy snacks,
sugary foods/desserts, and SSBs during the COVID-19 lockdown period. For example, a
study conducted in US adults (n = 428) during May and June 2020 found that 41% of adults
reported increased consumption of sweets/desserts during the COVID-19 pandemic [17].
Another study conducted in adults living in Los Angeles (LA) County (7 = 1080) during
April and July 2020 found that 25% of adults reported consuming less healthy foods (e.g.,
less fruits and vegetables, and/or more sugary or fried food) during the COVID-19 pan-
demic [23]. Increased consumption of unhealthy snacks, sugary foods/desserts, and SSBs
during the COVID-19 pandemic could be in part due to psychological stress triggered by
the COVID-19 pandemic. A previous study found that increased COVID-related stress was
significantly associated with higher motivation for sweet snacks and to preferring fast food,
and among 429 US adults, respondents were willing to pay more for these foods compared
to other food types [28]. Additionally, perceived stress during the COVID-19 pandemic
was significantly related to emotional eating [29,30] and motives for food choices [29].

In the present study, younger adults experienced increased consumption of both
unhealthy snacks/desserts and SSBs compared to older adults (>65 years). Consistent with
our findings, a previous study reported that younger adults (18-30 years) had 2.4 times
higher odds of reporting unhealthy dietary change during the COVID-19 pandemic than
older adults (>65 years) in LA County [23]. Another study reported that older adults
had significantly less emotional eating from COVID-19 related worries and psychological
distress than young adults [20]. It is possible that older adults might have experienced less
stress associated with COVID-19 pandemic, such as disruption of childcare or pandemic-
induced unemployment/income loss or have more habitual eating habits that are developed
and sustained over time.

We found that women had increased odds of consuming more unhealthy snacks
and desserts during the early phase of the COVID-19 pandemic than men. A previous
study conducted in Norway found that female participants had a significantly higher
prevalence of emotional eating compared to males [20]. However, another study reported
that associations between COVID-19 stress and eating to cope were stronger among men
than women [16]. There were no sex differences in consuming more SSBs in the present
study. Regarding unhealthy snacks and desserts, non-Hispanic Black adults in the present
study had significantly higher odds for consuming more compared to non-Hispanic White
adults. For SSBs, non-Hispanic Black, Hispanic and non-Hispanic Other racial/ethnic
adults had significantly higher odds for drinking more SSBs than non-Hispanic White
adults. Somewhat different from our findings, the LA County study reported that non-
Hispanic Asian adults and mixed race had significantly higher odds for unhealthy dietary
change during the COVID-19 pandemic than non-Hispanic White adults [23]. It is difficult
to compare our study findings with the LA County study because of the geographical
specificity of the LA County. Nevertheless, the negative effects of the COVID-19 pandemic
have a greater impact on people of certain minority racial/ethnic groups as previous studies
showed that COVID-19 cases, hospitalization, and deaths are higher among Black and
Latino/Hispanic populations than White populations in the United States [31,32]. Stress is
undoubtedly more pronounced in people of color during the COVID-19 pandemic, and the
disproportionate stress might occur partially because of existing inequities experienced at
the population level [33].

We found that consuming more unhealthy snacks and desserts as well as SSBs dur-
ing the early phases of COVID-19 pandemic significantly differed by household income,
weight status, and having minors in the home. Our study found adults with lower an-
nual household income (<USD 35,000) had significantly higher odds for consuming more
unhealthy snacks/desserts and SSBs than those with higher annual household income. In-
consistent with our findings, poverty level was not significantly associated with unhealthy
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dietary change among adults in LA County [23]. The COVID-19 pandemic might have
worsened food insecurity among low-income households that were struggling with food
insecurity prior to the COVID-19 pandemic, partially because of the economic impacts of
the COVID-19 pandemic such as fewer resources, less flexibility in their jobs, and/or de-
creasing household income [34]. In our study, adults with obesity had significantly higher
odds for consuming more unhealthy snacks/desserts and SSBs than those with under-
weight or healthy weight. Consistent with our results, the LA County study reported that
adults who were diagnosed with obesity had significantly higher odds of unhealthy dietary
changes [23]. A longitudinal study of young adults found that those who have experienced
weight stigma had more depressive symptoms and used eating as a survival strategy
during the COVID-19 pandemic [35]. We found that adults with children (<18 years) had
higher odds for sometimes consuming more unhealthy snacks/desserts and SSBs. Similar
to our study findings, the LA County study found that households with children reported
increased odds of unhealthy dietary change [23]. This could be in part because adults with
children might have experienced more disruptions in their daily life and stress because
of virtual schooling or childcare closures during the COVID-19 pandemic, and unhealthy
dietary changes may be a coping mechanism. Another possibility might be that more
unhealthy foods and beverages could have been in the home and accessible to parents
because children were home and requesting those items.

Our findings on the consumption of more unhealthy snacks/desserts and SSBs during
the COVID-19 pandemic can help provide information on groups possibly in need of
extra support during the ongoing pandemic. In addition, this type of study can help
inform future pandemics or other public health emergencies that may cause stress or
other disruptions and increase dietary shifts. Unhealthy dietary changes, particularly if
sustained, could increase the risk of increased adiposity and the development or worsening
of obesity, cardiovascular disease, type 2 diabetes, and lung disease, which increases the
risk for complications of COVID-19 [36]. The strengths of the current study include a large
sample size, assessing factors in June 2020 (temporally close to the lockdown time due to
the pandemic), and a relatively diverse sample with regards to race/ethnicity.

Limitations

Despite these strengths, the study has several limitations. First, we used data from a
cross-sectional survey (i.e., a SummerStyles survey); thus, causational associations cannot
be established. Second, the data are subject to bias such as recall or social desirability bias,
because the data are self-reported. Third, the study did not measure actual changes in
unhealthy snacks and desserts and SSBs intake nor did it assess decreases in consumption.
Fourth, the definition of unhealthy snacks could vary widely among respondents because
of the way the unhealthy snack question was asked. Fifth, the validity and reliability of the
survey items (i.e., outcome variables) were not tested. Finally, the study findings may not
be generalized to the whole US adult population, because the initial sample was selected
from individuals willing to be part of the larger online panel. However, the data were
weighted to be comparable with Current Population Survey proportions.

5. Conclusions

In conclusion, changes in eating habits were common, with about 1 in 2 adults re-
porting consuming more unhealthy snacks and desserts and about 1 in 3 adults reporting
drinking more SSBs sometimes or often/always during the early phase of the COVID-19
pandemic. Consuming more of these less healthy foods and beverages was higher in
younger adults, people of racial/ethnic minority groups, lower-income adults, and adults
with obesity. Dietary changes to less healthy foods/drinks may impact metabolic health if
sustained in the long-term. Supporting healthful eating habits of individuals during the
pandemic and the pandemic recovery is important. Implementing strategies (e.g., social
marketing, education, ensuring food and nutrition security) to ensure these dietary changes
are not permanent may benefit health and wellness.



Nutrients 2022, 14, 526 90of 10

Author Contributions: S.P., A.L.Y. and H.M.B. drafted survey questions. S.P. conducted data analyses,
and she also wrote the original draft with assistance of S.H.L. All authors have read and agreed to
the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Personal identifiers were excluded in the dataset provided
to the Centers for Disease Control and Prevention (CDC); thus, the current study was exempt from
the CDC institutional review board.

Informed Consent Statement: Not applicable.
Data Availability Statement: Data sharing is not applicable to this article.

Conflicts of Interest: The authors declare no conflict of interest. The findings and conclusions in this
report are those of the authors and do not necessarily represent the official position of the Centers for
Disease Control and Prevention.

References

1.  Dunford, E.K.; Popkin, B.; Ng, S.W. Junk food intake among adults in the United States. |. Nutr. 2021, nxab205. [CrossRef]
[PubMed]

2. Liu,J,; Lee, Y.;; Micha, R.; Li, Y.; Mozaffarian, D. Trends in junk food consumption among US children and adults, 2001-2018. Am.
J. Clin. Nutr. 2021, 114, 1039-1048. [CrossRef] [PubMed]

3. Bowman, S.A;; Friday, J.E.; Schroeder, N.; Shimizu, M.; LaComb, R.P.; Moshfegh, A.]. Food Patterns Equivalents Intakes by
Americans: What We Eat in America, NHANES 2003-2004 and 2015-2016. Food Surveys Research Group Dietary Data Brief
2018, No. 20, pp. 1-8. Available online: https://www.ars.usda.gov/ARSUserFiles /80400530 /pdf/DBrief/20_Food_Patterns_
Equivalents_0304_1516.pdf (accessed on 23 January 2022).

4. Bowman, S.A.; Clemens, J.C.; Friday, J.E.; LaComb, R.P.; Paudel, D.; Shimizu, M. Added Sugars in Adults’ Diet: What We
Eat in America, NHANES 2015-2016. Food Surveys Research Group Dietary Data Brief 2019, No. 24, pp. 1-6. Available
online: https://www.ars.usda.gov/ARSUserFiles/80400530/pdf/DBrief/24_Sources_of _Added_Sugars_in_Adults’_Diet_20
15-2016.pdf (accessed on 23 January 2022).

5. Chevinsky, ].R; Lee, S.H.; Blanck, H.M.; Park, S. Prevalence of self-reported intake of sugar-sweetened beverages among US
adults in 50 States and the District of Columbia, 2010 and 2015. Prev. Chronic. Dis. 2021, 18, E35. [CrossRef] [PubMed]

6. Yang, Q.; Zhang, Z.; Steele, EM.; Moore, L.V.; Jackson, S.L. Ultra-processed foods and excess heart age among U.S. adults. Am. J.
Prev. Med. 2020, 59, e197—€206. [CrossRef]

7. Kim, H.; Hu, E.A.; Rebholz, C.M. Ultra-processed food intake and mortality in the USA: Results from the Third National Health
and Nutrition Examination Survey (NHANES III, 1988-1994). Public Health Nutr. 2019, 22, 1777-1785. [CrossRef]

8.  Lane, M.M,; Davis, ].A ; Beattie, S.; Gémez-Donoso, C.; Loughman, A.; O’'Neil, A.; Jacka, F.; Berk, M.; Page, R.; Marx, W.; et al.
Ultraprocessed food and chronic noncommunicable diseases: A systematic review and meta-analysis of 43 observational studies.
Obes. Rev. 2021, 22, €13146. [CrossRef]

9. Lippi, G.,; Henry, BM.; Bovo, C.; Sanchis-Gomar, F. Health risks and potential remedies during prolonged lockdowns for
coronavirus disease 2019 (COVID-19). Diagnosis 2020, 7, 85-90. [CrossRef]

10. Pfefferbaum, B.; North, C.S. Mental Health and the Covid-19 Pandemic. N. Engl. ]. Med. 2020, 383, 510-512. [CrossRef]

11. Holingue, C.; Badillo-Goicoechea, E.; Riehm, K.E.; Veldhuis, C.B.; Thrul, J.; Johnson, R.M.; Fallin, M.D.; Kreuter, F,; Stuart, E.A.;
Kalb, L.G. Mental distress during the COVID-19 pandemic among US adults without a pre-existing mental health condition:
Findings from American trend panel survey. Prev. Med. 2020, 139, 106231. [CrossRef]

12.  McGinty, E.E.; Presskreischer, R.; Han, H.; Barry, C.L. Psychological distress and loneliness reported by US adults in 2018 and
April 2020. JAMA 2020, 324, 93-94. [CrossRef]

13.  Sominsky, L.; Spencer, S.J. Eating behavior and stress: A pathway to obesity. Front. Psychol. 2014, 5, 434. [CrossRef] [PubMed]

14. Torres, S.J.; Nowson, C.A. Relationship between stress, eating behavior, and obesity. Nutrition 2007, 23, 887-894. [CrossRef]
[PubMed]

15. Adam, T.C,; Epel, E.S. Stress, eating and the reward system. Physiol. Behav. 2007, 91, 449-458. [CrossRef] [PubMed]

16. Cummings, ].R.; Ackerman, ].M.; Wolfson, J.A.; Gearhardt, A.N. COVID-19 stress and eating and drinking behaviors in the
United States during the early stages of the pandemic. Appetite 2021, 162, 105163. [CrossRef]

17.  Sadler, ].R.; Thapaliya, G.; Jansen, E.; Aghababian, A.H.; Smith, K.R.; Carnell, S. COVID-19 Stress and Food Intake: Protective and
Risk Factors for Stress-Related Palatable Food Intake in U.S. Adults. Nutrients 2021, 13, 901. [CrossRef]

18. Nicola, M.; Alsafi, Z.; Sohrabi, C.; Kerwan, A.; Al-Jabir, A.; Iosifidis, C.; Agha, M.; Agha, R. The socio-economic implications of
the coronavirus pandemic (COVID-19): A review. Int. |. Surg. 2020, 78, 185-193. [CrossRef]

19. DiRenzo, L.; Gualtieri, P; Pivari, F,; Soldati, L.; Attina, A.; Cinelli, G.; Leggeri, C.; Caparello, G.; Barrea, L.; Scerbo, F; et al. Eating

habits and lifestyle changes during COVID-19 lockdown: An Italian survey. J. Transl. Med. 2020, 18, 229. [CrossRef]


http://doi.org/10.1093/jn/nxab205
http://www.ncbi.nlm.nih.gov/pubmed/34224563
http://doi.org/10.1093/ajcn/nqab129
http://www.ncbi.nlm.nih.gov/pubmed/34020459
https://www.ars.usda.gov/ARSUserFiles/80400530/pdf/DBrief/20_Food_Patterns_Equivalents_0304_1516.pdf
https://www.ars.usda.gov/ARSUserFiles/80400530/pdf/DBrief/20_Food_Patterns_Equivalents_0304_1516.pdf
https://www.ars.usda.gov/ARSUserFiles/80400530/pdf/DBrief/24_Sources_of_Added_Sugars_in_Adults'_Diet_2015-2016.pdf
https://www.ars.usda.gov/ARSUserFiles/80400530/pdf/DBrief/24_Sources_of_Added_Sugars_in_Adults'_Diet_2015-2016.pdf
http://doi.org/10.5888/pcd18.200434
http://www.ncbi.nlm.nih.gov/pubmed/33856977
http://doi.org/10.1016/j.amepre.2020.06.013
http://doi.org/10.1017/S1368980018003890
http://doi.org/10.1111/obr.13146
http://doi.org/10.1515/dx-2020-0041
http://doi.org/10.1056/NEJMp2008017
http://doi.org/10.1016/j.ypmed.2020.106231
http://doi.org/10.1001/jama.2020.9740
http://doi.org/10.3389/fpsyg.2014.00434
http://www.ncbi.nlm.nih.gov/pubmed/24860541
http://doi.org/10.1016/j.nut.2007.08.008
http://www.ncbi.nlm.nih.gov/pubmed/17869482
http://doi.org/10.1016/j.physbeh.2007.04.011
http://www.ncbi.nlm.nih.gov/pubmed/17543357
http://doi.org/10.1016/j.appet.2021.105163
http://doi.org/10.3390/nu13030901
http://doi.org/10.1016/j.ijsu.2020.04.018
http://doi.org/10.1186/s12967-020-02399-5

Nutrients 2022, 14, 526 10 of 10

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Bemanian, M.; Maland, S.; Blomhoff, R.; Rabben, A.K_; Arnesen, EX; Skogen, J.C.; Fadnes, L.T. Emotional rating in relation to
worries and psychological distress amid the COVID-19 pandemic: A population-based survey on adults in Norway. Int. |. Env.
Res. Public Health 2020, 18, 130. [CrossRef]

Robinson, E.; Boyland, E.; Chisholm, A.; Harrold, J.; Maloney, N.G.; Marty, L.; Mead, B.R.; Noonan, R.; Hardman, C.A. Obesity,
eating behavior and physical activity during COVID-19 lockdown: A study of UK adults. Appetite 2021, 156, 104853. [CrossRef]
Btaszczyk-Bebenek, E.; Jagielski, P.; Bolestawska, I.; Jagielska, A.; Nitsch-Osuch, A.; Kawalec, P. Nutrition behaviors in Polish
adults before and during COVID-19 lockdown. Nutrients 2020, 12, 3084. [CrossRef]

Miller, S.; Bruine de Bruin, W.; Livings, M.; Wilson, J.; Weber, K.; Frazzini, A.; Babboni, M.; de la Haye, K. Self-reported dietary
changes among Los Angeles County adults during the COVID-19 pandemic. Appetite 2021, 166, 105586. [CrossRef] [PubMed]
Cosgrove, K.; Wharton, C. Predictors of COVID-19-related perceived improvements in dietary health: Results from a US
cross-sectional study. Nutrients 2021, 13, 2097. [CrossRef] [PubMed]

Porter, N. Porter Novelli Styles. ConsumerStyles & YouthStyles. Available online: https://styles.porternovelli.com/consumer-
youthstyles/ (accessed on 23 January 2022).

National Heart Lung and Blood Institute. Clinical guidelines on the identification, evaluation, and treatment of overweight and
obesity in adults—The evidence report. Natl. Inst. Health Obes. Res. 1998, 6 (Suppl. 2), 515-209S.

United States Census Bureau. Census Regions and Divisions of the United States. Available online: http:/ /www2.census.gov/
geo/pdfs/maps-data/maps/reference/us_regdiv.pdf (accessed on 23 January 2022).

Smith, K.R.; Jansen, E.; Thapaliya, G.; Aghababian, A.H.; Chen, L.; Sadler, ].R.; Carnell, S. The influence of COVID-19-related
stress on food motivation. Appetite 2021, 163, 105233. [CrossRef]

Shen, W.,; Long, L.M.; Shih, C.H.; Ludy, M.J. A humanities-based explanation for the effects of emotional eating and perceived
stress on food choice motives during the COVID-19 pandemic. Nutrients 2020, 12, 2712. [CrossRef]

Cecchetto, C.; Aiello, M.; Gentili, C.; Ionta, S.; Osimo, S.A. Increased emotional eating during COVID-19 associated with lockdown,
psychological and social distress. Appetite 2021, 160, 105122. [CrossRef]

Figueroa, J.F.; Wadhera, R.K.; Mehtsun, W.T.; Riley, K.; Phelan, J.; Jha, A.K. Association of race, ethnicity, and community-level
factors with COVID-19 cases and deaths across U.S. counties. Healthcare 2021, 9, 100495. [CrossRef]

Mackey, K.; Ayers, C.K.; Kondo, K.K; Saha, S.; Advani, S.M.; Young, S.; Spencer, H.; Rusek, M.; Anderson, J.; Veazie, S.; et al.
Racial and Ethnic Disparities in COVID-19-Related Infections, Hospitalizations, and Deaths: A Systematic Review. Ann. Intern.
Med. 2021, 174, 362-373. [CrossRef]

Bambra, C.; Riordan, R.; Ford, J.; Matthews, F. The COVID-19 pandemic and health inequalities. ]. Epidemiol. Community Health
2020, 74, 964-968. [CrossRef]

Wolfson, J.A.; Leung, C.W. Food insecurity and COVID-19: Disparities in early effects for US adults. Nutrients 2020, 12, 1648.
[CrossRef]

Puhl, RM.; Lessard, L.M.; Larson, N.; Eisenberg, M.E.; Neumark-Stzainer, D. Weight stigma as a predictor of distress and
maladaptive eating behaviors during COVID-19: Longitudinal findings from the EAT Study. Ann. Behav. Med. 2020, 54, 738-746.
[CrossRef] [PubMed]

Kompaniyets, L.; Goodman, A.B.; Belay, B.; Freedman, D.S.; Sucosky, M.S.; Lange, S.J.; Gundlapalli, A.V.; Boehmer, T.K.; Blanck,
H.M. Body mass index and risk for COVID-19-related hospitalization, intensive care unit admission, invasive mechanical
ventilation, and death—United States, March-December 2020. MMWR Morb. Mortal. Wkly. Rep. 2021, 70, 355-361. [CrossRef]
[PubMed]


http://doi.org/10.3390/ijerph18010130
http://doi.org/10.1016/j.appet.2020.104853
http://doi.org/10.3390/nu12103084
http://doi.org/10.1016/j.appet.2021.105586
http://www.ncbi.nlm.nih.gov/pubmed/34217761
http://doi.org/10.3390/nu13062097
http://www.ncbi.nlm.nih.gov/pubmed/34205306
https://styles.porternovelli.com/consumer-youthstyles/
https://styles.porternovelli.com/consumer-youthstyles/
http://www2.census.gov/geo/pdfs/maps-data/maps/reference/us_regdiv.pdf
http://www2.census.gov/geo/pdfs/maps-data/maps/reference/us_regdiv.pdf
http://doi.org/10.1016/j.appet.2021.105233
http://doi.org/10.3390/nu12092712
http://doi.org/10.1016/j.appet.2021.105122
http://doi.org/10.1016/j.hjdsi.2020.100495
http://doi.org/10.7326/M20-6306
http://doi.org/10.1136/jech-2020-214401
http://doi.org/10.3390/nu12061648
http://doi.org/10.1093/abm/kaaa077
http://www.ncbi.nlm.nih.gov/pubmed/32909031
http://doi.org/10.15585/mmwr.mm7010e4
http://www.ncbi.nlm.nih.gov/pubmed/33705371

	Introduction 
	Methods 
	Study Sample and Survey Administration 
	Outcome Variables 
	Explanatory Variables 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

