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A B S T R A C T   

COVID-19 has affected the health and well-being of almost every American. The aim of this study was to examine 
the sustained impacts of COVID-19 prevention measures on the diet and exercise habits, risk for food insecurity, 
and quality of life among adults in the U.S. We conducted a longitudinal study using a convenience sample of 
participants recruited via Amazon’s Mechanical Turk (MTurk) platform between March 30 and April 7, 2020, 
and 8 months into the outbreak, from November 2 to November 21, 2020. We compared self-reported diet and 
exercise habits and risk for food insecurity shortly after the pandemic began, in April, to those reported in 
November. We also measured changes in quality-of-life using the PROMIS-29 + 2 (PROPr) scale. A total of 636 
respondents completed both surveys. Compared to reports in April, respondents ate lunch and dinner out more 
frequently in November and consumed more take-out and fast food. Weekly frequencies of consuming frozen 
food and the number of daily meals were slightly lower in November than they were in April. 54% of respondents 
screened positively for being at risk for food insecurity in April, reducing to 41% by November. In April, survey 
respondents were found to have lower quality-of-life relative to U.S. population norms, but by November levels 
of depression and cognitive function had improved. Our findings underscore how the initial effects of the 
pandemic on diet, exercise, risk for food insecurity, and quality of life have evolved. As U.S. states re-open, 
continued efforts to encourage healthy eating and support mental health, especially to reduce feelings of anxi-
ety and social isolation, remain important to mitigate the potential long-term effects of the pandemic.   

1. Introduction 

On January 20, 2020, the first case of the novel coronavirus (COVID- 
19) was identified in the United States (U.S.) and by March 17, all 50 
states reported at least one person with the virus (Feuer, 2020; Harcourt 
et al., 2020). By the end of March 2020, 30 U.S. states had issued 
state-wide stay-at-home orders to curb its spread, a number that quickly 
increased to 42 states by mid-April (Executive Department State of 
California, 2020; Florida Office of the Governor, 2020; Mervosh et al., 
2020). During this time, an AP-NORC poll reported that 94% of re-
spondents were avoiding large gatherings and 86% were avoiding other 
people as much as possible (AP-NORC, 2020). As the outbreak evolved, 
and economic and political pressures emerged, local officials began 
loosening restrictions. By mid-November 2020, nearly all states, except 

New Mexico and parts of California, no longer had orders to stay at 
home, relying largely on mask mandates, curfews, and the encourage-
ment of social distancing to keep the outbreak at bay (U.S. Coronavirus 
Restrictions, 2020; New Mexico Department of Health, 2020; Chokshi, 
2020). Nevertheless, COVID-19, and the measures necessary to prevent 
its spread, dramatically changed the daily lives of those living in the U.S. 
(Haleem et al., 2020). 

COVID-19 prevention measures have affected people’s eating and 
exercise routines, access to healthy food, and overall quality of life. A 
majority (52%) of respondents to the AP-NORC poll in March reported 
stocking up on food, much of which was likely processed and calorie- 
dense, lacking in nutritional quality (AP-NORC, 2020; Buckland et al., 
2021; Skerritt et al., 2020). Maintaining exercise regimens amid 
COVID-19 also poses a challenge, as many states have mandated that 
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community centers and gyms restrict capacity or remain closed. 
Numerous studies documented unhealthy changes in physical activity 
and eating behaviors shortly after the pandemic began (Ammar et al., 
2020; Cherikh et al., 2020; E. Robinson et al., 2021; Rolland et al., 2020; 
Scarmozzino & Visioli, 2020; Sidor & Rzymski, 2020). These changes 
are of particular concern as healthy diet and exercise habits are 
important to preserve a strong immune system and reduce the risk of 
developing metabolic disease, both of which are important for the pre-
vention of severe COVID-19 and the promotion of long-term health 
(Iddir et al., 2020; Martinez-Ferran et al., 2020). However, many of 
these early studies have relied on retrospectively reported data to 
determine behaviors before the pandemic, introducing significant recall 
bias. Longitudinal studies are needed to eliminate the biases that are 
inherent to such cross-sectional designs. 

Furthermore, demand at food banks sky-rocketed at the beginning of 
the pandemic and continued to grow throughout the year (Kulish, 2020; 
Luhby, 2020; Reiley, 2020). In November, Feeding America reported 
that more than 80% of food banks were serving more people than they 
had one year prior (Morello, 2020). Several studies completed in March 
and April found a drastic increase in food insecurity in the U.S. 
compared to before the outbreak, especially among racial and ethnic 
minorities and low-income households (Lauren et al., 2021; Mayasari 
et al., 2020; Niles et al., 2020; Wolfson & Leung, 2020). In addition to 
the rapidly changing food environment, economic hardships and feel-
ings of anxiety, stress, and isolation due to social distancing have 
negatively influenced mental health and well-being (Brooks et al., 2020; 
Saladino et al., 2020). These feelings have also been linked to unhealthy 
eating behaviors (Yau & Potenza, 2013; Groesz et al., 2012; Cummings 
et al., 2021). While the early impacts of the pandemic on health have 
been widely documented, little longitudinal data exist on how these 
lifestyle changes continued to affect Americans as the pandemic and 
local responses evolved. To this end, we surveyed a convenience sample 
of adults in the U.S. directly after and 8 months following the outbreak 
to examine how COVID-19 prevention measures affected the diet and 
exercise patterns, as well as the risk for food insecurity and overall 
quality of life, over time among adults in the United States. 

2. Methods 

2.1. Study design 

We performed a longitudinal study of American adults through 
Amazon’s Mechanical Turk (MTurk) platform, an online labor market of 
over 225,000 U.S. workers who complete online tasks and surveys (J. 
Robinson et al., 2019). Participants were recruited using convenience 
sampling. MTurk workers were invited to take part in an online survey, 
administered using Qualtrics, that included questions regarding de-
mographics and social distancing, as well as items assessing their diet, 
exercise habits, risk for food insecurity, and quality of life before, 1 
month after, and 8 months after the COVID-19 outbreak in the U.S. 
Workers who completed the first survey in April were recruited again in 
November to complete the same survey as a follow-up. Participants were 
compensated with $0.50 for completing the survey each time, which 
took 10–15 min to complete. All study procedures were approved by 
Columbia University Irving Medical Center’s Institutional Review Board 
(Protocol AAAS9665). Informed consent was not required because the 
data were analyzed anonymously. However, we included an information 
sheet that contains information similar to a consent form prior to 
beginning the survey. A complete transcript of the information sheet and 
survey is provided in the Supplementary Files. 

2.2. Materials and measures 

2.2.1. Demographics 
Demographic questions included age, gender, race/ethnicity, in-

come, postal code, relationship status, employment status, and whether 

participants lived with children under age 18. We also included ques-
tions assessing self and community practice of social distancing 
measures. 

2.2.2. Diet and exercise 
Questions about meals were derived from the Diet Behavior and 

Nutrition questionnaire of the National Health and Nutrition Examina-
tion Survey (NHANES) (Centers for Disease Control and Prevention 
(CDC), 2017). These included a 9-item scale about the weekly fre-
quencies of exercising, eating frozen meals, eating fast food or other 
meals prepared outside the home, drinking soda or sugar-sweetened 
beverages, and drinking alcohol, as well as a 5-item scale about the 
daily consumption of different food groups, such as meat, fruit, and 
vegetables. For each item in the April survey, participants reported their 
habits before and after the outbreak. In the November survey, partici-
pants reported only their current habits. 

2.2.3. Risk for food insecurity 
We included a validated two-item screen for household risk for food 

insecurity (Hager et al., 2010). Participants were considered at risk for 
food insecurity if they responded “Sometimes true” or “Often true” to 
either or both items. Again, participants reported answers to each of 
these questions for both before and after the COVID-19 outbreak in April 
and for their current situations in November. An in-depth report of the 
predictors of becoming at risk for food insecurity after the outbreak has 
been published (Lauren et al., 2021). 

2.2.4. Quality of life 
We used the PROMIS-29 + 2 (PROPr) scale to assess quality of life 

(Dewitt et al., 2018). This validated questionnaire is used to assess 
quality of life along 8 domains: physical function, anxiety, depressive 
symptoms, fatigue, sleep disturbance, ability to participate in social 
roles and activities, pain interference, and cognitive function. It also 
includes a single-item measure of pain intensity. 

2.3. Analysis 

Descriptive statistics were calculated for all baseline subject char-
acteristics. Subsequent analyses were focused on the change in partici-
pant responses for reported habits 1 month after the outbreak, in April, 
and 8 months after, in November. To assess changes in diet and exercise, 
we conducted paired Wilcoxon sign rank tests comparing patterns in diet 
and exercise in April to those reported in November. A McNemar test 
compared the proportion of participants who screened positive for being 
at risk for food insecurity 1 month and 8 months after the outbreak. 
Finally, PROPr scores standardized relative to general population values 
(T-Scores) were calculated using the NIH’s HealthMeasures Assessment 
Center website. We assessed quality of life by comparing PROPr T-Scores 
at each time point to general population means using one-sample t-tests 
for all 8 PROPr domains. All tests were performed in Python (Version 
3.9.0) and considered p-values less than 0.05 to be statistically 
significant. 

3. Results 

We received a total of 1965 responses from across the United States 
in April, 636 of whom responded to the follow-up survey in November, 
for an overall response rate of 32%. Those lost to follow-up were 
younger (aged 18–35) (55%) and more male (49%) than those who 
completed the study (26% and 43%, respectively), but had similar de-
mographics otherwise. Individual responses across the times points were 
matched by unique survey codes and Worker IDs. Among the total re-
spondents who answered both surveys, 17 responses were unable to be 
matched across the timepoints due to missing or incorrect survey codes. 
The responses of 619 were matched and subsequent analyses were based 
on this subset of the population. 
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3.1. Demographics 

Demographically, 55% of respondents were female, 43% were male, 
and <1% were non-binary or other. The majority (68%) were between 
the ages of 25 and 55 years old and 73% were white. Furthermore, 81% 
made below $100,000 annually, with 40% earning an income below 
$50,000. Unemployment was reported by 17% of respondents, 40% of 
whom were unemployed only after the COVID-19 outbreak. See com-
plete details in Table 1. 

3.2. Social distancing measures 

Participants were also asked to self-report the social distancing 
measures they practice as well as those that they perceive people in their 
community to practice (Table 2). In April, the vast majority of partici-
pants reported practicing multiple social distancing measures, while the 
proportions in November were much lower. These differences were 
greatest for community practices. 77% of people in April reported that 

those in their community were traveling only for essential functions 
versus 17% in November. Around 90% of respondents in April reported 
that their community’s schools were closed and restaurants were take- 
out only, compared to about 33% in November. While 65% of re-
spondents were under shelter-in-place orders in April, only 13% were by 
November. In November, only 58% of people reported leaving their 
home only for essentials, declining from 90% in April. Some measures 
participants reported practicing themselves varied less between the two 
time points, including 71% still avoiding bars and restaurants, 77% 
avoiding rec. venues, and 61% not taking public transportation in 
November (84%, 81%, and 64%, respectively, in April). 

3.3. Diet, exercise, and food insecurity 

Fig. 1A–C and Table 3 present reported changes in diet, exercise, and 
risk for food insecurity 1 month after (April) and 8 months after 
(November) the COVID-19 outbreak in the U.S. Fig. 1A illustrates 
average weekly dietary and exercise habits. Between the two time 
points, exercise habits and beverage consumption (soda, fruit drinks, 
and alcohol) remained similar. By November, there was a significant 
increase in the number of participants that reported eating lunch and 
dinner outside of the home (29% and 30%, respectively). Additionally, 
27% of respondents reported more often eating take-out and 29% re-
ported more frequently eating fast food in November, while 26% re-
ported a decrease in frequency of frozen food consumption. Fig. 1B 
illustrates average daily dietary habits during the COVID-19 outbreak. 
Participants on average reported a statistically significant decline in the 
number of daily meals consumed from April to November. Lastly, as seen 
in Fig. 1C, significantly less participants screened positively for being at 
risk for food insecurity 8 months after the start of the pandemic, 
declining from 54% in April to 41% in November. 

Table 1 
Baseline Characteristics of Survey Participants, n = 619.  

Age, n (%)  

18–24 33 (5) 
25–34 133 (21) 
35–44 177 (29) 
45–54 112 (18) 
55–64 108 (17) 
65–74 49 (8) 
75 or older 7 (1) 
No response 0 (0) 
Gender, n(%)  
Woman 342 (55) 
Man 264 (43) 
Non-binary or another gender not listed 3 (<1) 
No response 10 (2) 
Race  
White 450 (73) 
Asian or Asian-American 63 (10) 
Black or African-American 47 (8) 
Hispanic or Latino 24 (4) 
Biracial or multiracial 30 (5) 
American Indian or Alaska Native 0 (0) 
Native Hawaiian or Other Pacific Islander 2 (<1) 
Another race not listed 3 (<1) 
No response 0 (0) 
Employment Status, n(%)  
Employed full-time 399 (64) 
Unemployed 108 (17) 
Employed part-time 103 (17) 
Student 7 (1) 
No response 2 (<1) 
Unemployed Before COVID-19, n(%)  
Yes 65 (60) 
No 43 (40) 
No response 0 (0) 
Relationship Status  
Married or cohabitating 345 (56) 
Casually dating or single 144 (23) 
Committed relationship 42 (7) 
Divorced, separated, or widowed 84 (14) 
No response 4 (<1) 
Income, n(%)  
Less than $20,000 68 (11) 
$20,000 - $49,999 177 (29) 
$50,000 - $99,999 251 (41) 
$100,000 - $149,999 78 (13) 
More than $150,000 42 (7) 
No response 2 (<1) 
Region of Residence (United States), n(%)  
South 239 (39) 
West 153 (25) 
Midwest 115 (19) 
Northeast 108 (17) 
No response 4 (<1)  

Table 2 
Change in self-reported personal and community-level social distancing 
measures.  

Social Distancing Measures April  November  

No. (%) No. (%) 

Practiced by the Participant’s Community (Selected all 
that applied)   

Schools closed 554 
(90) 

199 (33) 

Restaurants take-out only 561 
(91) 

210 (34) 

Rec. venues are closed 538 
(87) 

267 (43) 

Companies encouraging WFH 515 
(83) 

422 (68) 

Essential travel only 478 
(77) 

107 (17) 

Shelter in place 400 
(65) 

79 (13) 

Public transit disrupted 268 
(43) 

128 (21) 

Other measures 24 (4) 72 (12) 
Practiced by the Participant (Selected all that applied)   
Leaving home only for essentials 556 

(90) 
356 (58) 

Avoiding bars and restaurants 521 
(84) 

439 (71) 

Avoiding rec. venues 499 
(81) 

476 (77) 

Work or learn from home 415 
(67) 

327 (53) 

Not taking public transit 394 
(64) 

379 (61) 

Not sending kids to school 206 
(33) 

99 (16) 

Other measures 28 (5) 42 (7)  
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3.4. Quality of life 

Fig. 1D and Table 4 show average participant scores for the 8 di-
mensions of the PROMIS-29 + 2 (PROPr) quality-of-life scale. In April, 
participants reported significantly higher than average levels of anxiety, 
sleep disturbance, and depression. In addition, participants reported 
significantly lower than average levels of cognitive function, pain 
interference, fatigue, physical function, and ability to participate in so-
cial roles and activities. Respondents reported improved levels of 
cognitive function and depression by November. Levels of physical 
function, fatigue, pain interference, and sleep disturbance in November 
had little to no change from those reported in April and remained 
significantly worse than population means. Additionally, while anxiety 
levels reduced slightly between April and November, they remained 
significantly higher than population means. Respondents also reported 
even greater reduction in their ability to participate in social roles and 
activities in November. 

4. Discussion 

Our findings underscore how the initial consequences of the COVID- 
19 pandemic on diet, exercise, risk for food insecurity, and quality of life 
have persisted over time. Many of the acute impacts found in April by 
previous studies have continued long after the initial shock of the 
outbreak. Other changes, however, have improved since April, likely 
due to the loosening of local COVID-19 restrictions and people’s adap-
tion to a new way of living. 

By November, respondents’ frequency of exercise had not changed 
from levels in April. Although resources for at home exercise may have 
become more widely available as the fitness industry adapted to gym 
and studio closures, peoples’ exercise habits did not evolve (Benveniste, 
2020). Frequency of ordering take out, on the other hand, increased 
since April. The economic pressures of the pandemic on communities 

Table 3 
Change in diet, exercise, and food security after COVID-19 outbreak, n = 619.  

Variable Change April to 
November 

No. 
(%1) 

Statistic 

Average week   Wilcoxon Sign Rank 
Test 

Exercise No change 291 
(47) 

Z = 23465 p = 0.603 

Decreased 148 
(24) 

Increased 163 
(26) 

No response 17 (3) 
Eating lunch outside 

home 
No change 324 

(52) 
Z = 16600.5 p = 0.016 

Decreased 101 
(16) 

Increased 180 
(29) 

No response 14 (2)     

Eating dinner outside 
home 

No change 331 
(53) 

Z = 13941 p < 0.001 

Decreased 86 
(14) 

Increased 184 
(30) 

No response 18 (3) 
Eating take out/ 

delivery 
No change 343 

(55) 
Z = 9441 p < 0.001 

Decreased 78 
(13) 

Increased 182 
(29) 

No response 16 (3) 
Eating fast food No change 367 

(59) 
Z = 7960.5 p < 0.001  

Decreased 65 
(11)  

Increased 168 
(27)  

No Response 19 (3) 
Eating frozen food No change 324 

(52) 
Z = 16322.5 p =
0.020  

Decreased 162 
(26)  

Increased 115 
(19)  

No Response 18 (3) 
Drinking soda No change 390 

(63) 
Z = 10115 p = 0.434 

Decreased 99 
(16) 

Increased 108 
(17) 

No Response 22 (4) 
Drinking fruit-flavored 

beverages 
No change 368 

(59) 
Z = 13402 p = 0.491 

Decreased 111 
(18) 

Increased 126 
(20) 

No Response 14 (2) 
Drinking alcohol No change 410 

(66) 
Z = 9242.5 p = 0.679 

Decreased 95 
(15) 

Increased 100 
(16) 

No Response 14 (2) 
Average day    
Meals No change 343 

(55) 
Z = 15462 p = 0.042 

Decreased 150 
(24) 

Increased 117 
(19)  

Table 3 (continued ) 

Variable Change April to 
November 

No. 
(%1) 

Statistic 

No Response 9 (1) 
Snacks No change 242 

(39) 
Z = 24093.5 p = 0.168 

Decreased 176 
(28) 

Increased 148 
(24) 

No Response 53 (9) 
Vegetables No change 293 

(47) 
Z = 21696 p = 0.076 

Decreased 138 
(22) 

Increased 174 
(28) 

No Response 14 (2) 
Fruit No change 282 

(46) 
Z = 25030 p = 0.474 

Decreased 167 
(27) 

Increased 156 
(25) 

No Response 14 (2) 
Meat No change 341 

(55) 
Z = 16862 p = 0.456  

Decreased 121 
(20)  

Increased 145 
(23)  

No Response 12 (2) 
Food insecurity screen   McNemar Exact Test 
Positive in April  334 

(54) 
X2 (1, N = 600) = 48 p 
< 0.001 

Positive in November  252 
(41)  
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spurred many campaigns to support local restaurants through take-out 
and delivery. Additionally, as we learned more about the virus’ trans-
mission, take-out was identified by the CDC as the food service option 
with the lowest risk of transmission (Centers for Disease Control and 
Prevention, 2020). Despite many communities resuming in-person din-
ing by November, the vast majority of respondents still reported 
avoiding restaurants. This finding suggests that individual-level re-
sponses to the pandemic might differ from local guidelines and 
perceived community practices. Promoting take-out may continue to be 
an important strategy for restaurants, even as dining restrictions loosen. 

Concerning diet-related behaviors have also persisted. Fruit and 
vegetable consumption remained the same as that at the beginning of 
the pandemic, which is of concern given the wide documentation of the 

early negative effects of the pandemic on diet quality (Mattioli et al., 
2020; E. Robinson et al., 2021; Scarmozzino & Visioli, 2020; Sidor & 
Rzymski, 2020). Interestingly, however, one longitudinal study found 
positive changes in diet after the pandemic, including improved Healthy 
Eating Index score and less consumption of added sugar (Lamarche 
et al., 2021). The need for longitudinal studies done in the U.S., like the 
present one, that don’t contain the limitations of retrospective 
self-reporting are important. 

Additionally, while depression and cognitive function improved by 
November, all other quality of life measures remained significantly 
worse than population means. The improvement in depression levels is a 
positive change seen in the cohort, while the persistence of anxiety 
scores across the time points is of concern. The cohort’s high levels of 

Table 4 
Average quality of life (PROPr) scores among participants at time of survey, compared to general population means.   

April November 
Quality of life (PROPr) Average T-Score (SD) T-Test (Sample vs. Population Mean) Average T-Score (SD) T-Test (Sample vs. Population Mean)  
Physical Function 26.75 (6.37) t(617) = − 90.61 26.19 (6.00) t(618) = − 98.64  

p = 0 p = 0 
Social Role Participation 40.25 (10.35) t(619) = − 23.43 35.82 (8.88) t(618) = − 39.71  

p < 0.001 p < 0.001 
Fatigue 48.13 (11.49) t(618) = − 4.06 47.82 (11.58) t(618) = − 4.67  

p < 0.001 p < 0.001 
Pain Interference 48.43 (9.00) t(616) = − 4.34 49.01 (9.16) t (618) = − 2.69  

p < 0.001 p = 0.007 
Cognitive Function 49.32 (8.14) t(617) = − 2.08 50.30 (8.62) t(618) = 0.88  

p = 0.037 p = 0.381 
Depression/Sadness 51.91 (10.21) t(617) = 4.66 49.96 (10.01) t(617) = − 0.09  

p < 0.001 p = 0.927 
Sleep Disturbance 52.50 (3.48) t (619) = 17.88 52.27 (3.88) t (618) = 14.51  

p < 0.001 p < 0.001 
Anxiety/Fear 57.89 (10.44) t(617) = 18.76 53.08 (10.87) t(618) = 7.02  

p < 0.001 p < 0.001  

Fig. 1. Diet, Exercise, Food Insecurity, and Quality-of-Life Results. (A) Average weekly dietary and exercise habits among respondents 1 month after the COVID-19 
outbreak (April) and 8 months after (November). (B) Average daily dietary habits among respondents in April and November 2020 (C) Proportion of participants 
screening positive for being at risk for food insecurity in April and November 2020. (D) Average quality-of-life scores of respondents at time of the two surveys 
compared to population means. (***p < 0.001; **p < 0.01; *p < 0.05). 
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anxiety are consistent with previous studies documenting the effects of 
COVID-19 restrictions on mental health and well-being (Saladino et al., 
2020). Additionally, the decline in the cohort’s reported ability to 
participate in social roles raises concerns for increased isolation despite 
limitations on social gatherings loosening. These findings reflect the 
negative influence of stress, anxiety, and isolation on diet-related be-
haviors and underscore their persistence throughout the pandemic 
(Cummings et al., 2021; Groesz et al., 2012; Yau & Potenza, 2013). 

Food insecurity also remains a significant consequence of the 
outbreak. Although risk for food insecurity decreased in the study 
population between April and November, it remained nearly 4 times 
higher than national levels reported before the pandemic (Cole-
man-Jensen et al., 2020). The economic fallout of COVID-19 has affected 
food supply across the country and many food banks have struggled to 
meet unprecedented demand. Thus, it is not surprising that participants 
in our sample reported greater concern regarding food availability. The 
reduction in those at risk by November may point to the early successes 
of relief efforts, while also indicating that there is still a significant 
portion of the population in need. 

Our study has limitations. Firstly, the use of the two-item screener to 
identify food insecurity risk rather than the 18-item U.S. Household 
Food Security Module limited our ability to definitively classify house-
hold food insecurity. This may partly explain the differences in food 
insecurity rates at the beginning of the pandemic in our sample (54%) 
compared to rates reported in other studies at this time (44%) (Wolfson 
& Leung, 2020). An additional reason for these differences could be that 
the final study population was older and included more women, who are 
likely more vulnerable for becoming food insecure, than those who did 
not complete the study. For the total sample who completed the survey 
in April, the food insecurity rate was 41%, which much closely re-
sembles the levels reported in previous analyses (Lauren et al., 2021). 
Participants’ responses to the screening questions could have also been 
influenced by the uncertainty of the situation, especially in the early 
months of the pandemic. Nevertheless, using the screener allowed us to 
quickly identify those at risk for food insecurity during a rapidly 
evolving situation. 

Additionally, the diet and exercise scales were not based on a vali-
dated study and relied on participant recall of weekly and daily activ-
ities. The scales were based on frequency rather than amount consumed, 
making it difficult to compare diets against national nutrition guidelines 
(U.S. Department of Agriculture, 2020). The items were, however, 
derived from the NHANES’ widely accepted tool used to explore eating 
behaviors, which were the focus of this study. Lastly, the convenience 
sample of MTurk workers limits the generalizability of our results. 
Previous analyses suggest that relative to the general U.S. population, 
MTurk workers are less likely to report excellent or very good health 
(Mortensen et al., 2018). They are also younger, have higher educational 
attainment, and are disproportionately white (Walters et al., 2018). As a 
result, our sample included proportionally fewer Black and Hispanic 
individuals (8% vs 13% and 4% vs 18%, respectively) than the larger U. 
S. population, two groups that have been disproportionally impacted by 
the pandemic (U.S. Census Bureau, 2019). Despite these limitations, a 
recent review supports the use of MTurk as a cost-effective way to 
quickly gather data from a convenience sample (Mortensen & Hughes, 
2018). Given the rapidly evolving situation surrounding COVID-19, we 
prioritized quick responses from a large sample of the U.S. population. 
Future work with population-based rather than convenience sampling is 
necessary to corroborate these findings in a more representative context. 

Our study documents how the initial effects of COVID-19 and the 
measures necessary to prevent its spread have changed since the 
beginning of the pandemic. Improvements in depression and food 
insecurity rates since April may point to the early successes of in-
terventions and the rapidly changing landscape of the food environment 
in the U.S. These findings also demonstrate the resiliency of Americans 
to adapt to unprecedented circumstances. However, our results suggest 
that people in the U.S. are still struggling despite loosening COVID-19 

restrictions. Efforts to encourage healthy eating and support mental 
health, especially to reduce feelings of anxiety and social isolation, 
remain important to mitigate the lasting impacts of the COVID-19 
pandemic. As states re-open, the needs of Americans will continue to 
evolve and future studies documenting these changes will be essential to 
shaping appropriate responses. 
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