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During COVID-19, Chelsea, a city in Massachusetts, USA, implemented an

unconditional cash transfer (UCT) programme (‘Chelsea Eats’) that provided
anine-month benefit of up to US$400 per month to low-income households,
allocated vialottery. UCTs are increasingly common, but their dietary
impactsin high-income countries are unclear. In arandomized experiment,
905 individuals assigned to receive UCTs and 555 controls completed a24-h

diet recall after 4-6 months. At baseline, 90% identified as Latino/a, and

86% experienced food insecurity. At follow-up, average caloric intake was
1,351 kcal among those in control—far less than the approximately 2,060 kcal
recommended by the Dietary Guidelines for Americans. The intervention

led toincreased kilocalories (+146 kcal), and increased fruit (+0.17 cup
equiv.), vegetable (+0.14 cup equiv.) and unprocessed meat (+0.54 0z.)
consumption. These findings suggest that arecurring UCT reduced

caloric deficits and improved intake of nutrient-dense foods among this
food-insecure populationinthe United States.

In most high-income countries, overconsumption of calorie-dense,
nutritionally poor foods is resulting in adverse impacts on cardio-
metabolic health’. In addition, lower-income households are typi-
cally at higher risk for both less healthy diets and a greater burden
from diet-related diseases”*. Many high-income countries also have
substantial numbers of residents experiencing food insecurity and
hunger®. For example, 13.5% of US households reported food insecurity
in2023°. Food insecurity and hunger are tightly related concepts: food
insecurity isahousehold-level socioeconomic condition ofinadequate
accesstofoods, while hunger is a physiological manifestation of food
insecurity marked by inadequate nutrient or caloric intake thatin the
long-term results in undernourishment’.

Despite documented associations between income and diet,
itis unclear whether providing households with additional income
can meaningfully affect nutrition. Although the literature pos-
its several plausible channels through which insufficient income
might lead to poor diet, including affordability, access to super-
markets, lack of time to prepare meals and stress®’, other research
suggests that education and culture may be more important in
determining diet quality’®". Moreover, given that money is fungi-
ble and low-income households have other needs, it is far from clear
whether additional income would lead to meaningful increases in
nutritious food intake'>". Indeed, the small number of high-quality
non-experimental studies that examine the causal relationship
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between incremental income and diet in high-income countries
have found that income plays a minor role'",

There are also open questions about the impact of income sup-
portsinreducing undernourishmentin high-income countries. Experi-
mental studies from low- and middle-income countries, including
Brazil, India, Kenya, Malawi and Zambia, have found that uncondi-
tional cash transfers (UCTs) lead to improved food security and diet
diversity ', But there is limited evidence in high-income contexts
becauseitis hard to detect the incremental effect of additional trans-
fersontop of the existing safety net and because there have been few
studies with credible causal variation targeted at the narrow subset of
the population at high risk for hunger. Inlight of growing policy discus-
sions about providing ‘guaranteed’ incomes?®’, abetter understanding
is needed of the potential for income supports to reduce hunger in
high-income countries and of the specific subpopulations for which
this approach would be most impactful.

Chelsea, Massachusetts, alow-income community with approxi-
mately 40,000 residents, was heavily impacted by the initial wave
of COVID-19. Thirty-two percent of asymptomatic residents tested
at a mobile site in April 2020 had SARS-CoV-2 antibodies, the high-
est seroprevalence observed in a US community at that time”. When
parts of the economy shut downin March 2020, afood crisis emerged
because many residents were employed in sectors that ceased operat-
ing; similar patterns would be echoed nationally in the subsequent
months®. Many were also undocumented immigrants, mostly from
Latin America, who were ineligible for unemployment insurance or
federal pandemic payments. The city initially responded by mounting
alargefoodreliefeffort, providing 800-900 boxes of food daily. After
five months, the city redirected its efforts to providing direct cash
assistance so residents could buy food and other essentials on their
own, establishing the ‘Chelsea Eats’ programme using acombination of
city, state and philanthropic funds. Between27July 2020 and 17 August
2020 the city accepted applications for the programme; households
withincomes <30% of the area median income were eligible ($34,550
for a three-person household in 2020; monetary values are given in
US dollars throughout). Outreach occurred primarily via in-person
sign-ups at food distribution sites and through community groups.
Because applications were anticipated to exceed available funds, the
city used a lottery to select participants. The lottery was held on 17
September 2020 and broadcast live on the city’s Facebook page. Lot-
tery winners received Visa debit cards that were filled monthly for
nine months beginning on 24 November 2020. Families with one, two
and three or more people received $200, $300 or $400 per month,
respectively. Benefits could be spentanywhere that accepted Visa, on
any item. In March-June 2021, 4-6 months after Chelsea Eats began,
an interviewer-assisted 24-h dietary recall was collected (response
rate, 83%).

This study analyses the dietary intake data from the Chelsea Eats
experiment conducted during the COVID-19 pandemic among a highly
food-insecure US populationin which eligibility for nine months of cash
benefits of up to $400 per month was allocated by lottery. We aimed to
estimate the effects of Chelsea Eats on the intake of total energy, given
that the population was experiencing very low food security, and on
three primary food groups, chosen because they are nutrient-dense
foods linked withimproved health outcomes that also tend to be rela-
tively expensive on a per-calorie basis: fruits, vegetables, and unpro-
cessed meats and seafood”. We hypothesized that Chelsea Eats would
result in higher intake of total energy and increased consumption of
these foods. The number of lottery tickets received by participants
varied with specific demographic characteristics (for example, employ-
ment status and presence of children) because the city wanted to
prioritize residents with the greatest need. By appropriately weight-
ing those who did not receive the transfers (that is, the control group)
to account for the differential probabilities of winning the lottery for
those receiving different numbers of tickets, this study identifies the

causal effect of incremental income transfers on dietary intake among
those who receive them (Methods and Supplementary Information).

Results

Participants were recruited into the study between 11 September
2020, up until the lottery was held on 17 September 2020. Of the 3,615
applicants to the Chelsea Eats lottery, 1,899 enrolled in the study and
completed abaseline survey prior tothe lottery (thatis, prior to rand-
omization). Within the study sample, 1,187 individuals were randomly
selected through the city’s lottery to receive the benefit and 712 were
not. After excluding 315 individuals who did not complete a 24-h diet
recall and 124 who received more than eight tickets (whose probabili-
ties of winning the lottery were so high that there were insufficient
control members to contrast them with), the final analytic sample
comprised 905 individualsinthe Chelsea Eats intervention group and
555in the control group (Fig. 1). Attrition was minimal: among those
who agreed to participatein the overall study, 86% of the lottery winners
and 80% of those who did not win completed the diet recall component
of the study.

Treatment groups were balanced with respect to baseline covari-
ates”. At baseline, 83% of the sample self-identified as female, and
90% self-identified as ‘Hispanic, Latino/a or Spanish’ (Table 1 and
Supplementary Table 1). Eighty-two percent experienced financial
hardship in the past year. Based on responses to the US Department
of Agriculture’s (USDA) six-item food insecurity scale, 86% experi-
enced food insecurity in the past four months, and 34% were very
food insecure (VFI) (Supplementary Table 2). Within the sample, 97%
of cash benefit group participants picked up their debit card, and
participants spent 98% of the funds they were given on average. Across
all households, families spent $348 per month using the Chelsea Eats
cards, whichrepresented, onaverage, 23% of baseline monthly income.

A comparison of diet between participants in our study assigned
to the control group and adults in the National Health and Nutrition
Examination Survey (NHANES) 2017-2018 provides evidence of how
the diet amongindividuals seeking food assistance in Chelsea during
the pandemicinthe absence of the intervention differed from typical
diets for demographically similar individuals in pre-pandemic times
(Supplementary Table 3 and Supplementary Fig.1). Those in the study’s
comparison group had a much lower intake of total energy (Chelsea
Eats:1,351+ 627 kcal; NHANES: 1,900 +773 kcal (mean £ s.d.)).

Average total energy intake at follow-up was 1,502 kcal for the
intervention group and 1,351 kcal for the control group (Table 2). The
regression-adjusted difference was 146 kcal more (95% ClI, 64-228 kcal;
P=0.0005). The intervention group consumed 0.17 cups more total
fruit (95% Cl, 0.03-0.32 cups; P=0.020), 0.14 cups more vegetables,
notincluding white potatoes, (95% CI, 0.03-0.24 cups, P=0.013), and
0.54 oz. more unprocessed meats and seafoods (95% Cl, 0.13-0.95 oz.,
P=0.010) compared with those in the control group at follow-up after
covariate adjustment (Table 2 and Fig. 2). Results were similar with and
without covariate adjustment.

Amongthe15foods prespecified as secondary outcomes, only red
meat consumption was significantly higher amongst those receiving
the UCTs (+0.31 0z.; 95%Cl, 0.01-0.61 oz.) (Supplementary Table 4).
Twelve exhibited positive but not statistically significant increases,
namely white potatoes, total grains, whole grains, refined grains, cured
meats, nuts and seeds, total dairy, added sugar, sugar sweetened bever-
ages (SSBs), artificially sweetened beverages, flavoured milk, and 100%
juice. Two exhibited negative but statistically insignificant effects: total
dairy and alcoholic drinks.

In post hoc analyses, Chelsea Eats led to consumption of 0.26
cups (95% Cl, 0.09-0.42 cups, P=0.0032) more fruits and vegetables
combined (excluding fruit juices and white potatoes). Within unpro-
cessed meats and seafood, approximately half of the increase was
red meat, and half was poultry and seafood (Supplementary Table 5).
The most common sources of unprocessed meat and seafood in the
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3,615 individuals applied to enter the Chelsea

Eats lottery and were invited to participate
in the accompanying study

1,716 did not respond to
recruitment efforts or were
in the same household as
someone else who had
already agreed to
participate

29 July 2020: Chelsea Eats programme is announced
and residents are invited to enroll in the lottery

1,899 individuals enrolled in the
study prior to randomization

1,899 study participants
randomized via weighted
lottery for benefits

T

[ |

1,187 winners to
receive UCT

712 non-winners to
not receive UCT

17 August 2020: lottery entry closes

11-17 September 2020: baseline Chelsea Eats
Study survey is administered

17 September 2020: lottery winners are chosen
via a public lottery

25 November 2020: Chelsea Eats monthly UCT
benefits begin

172 did not complete a

24-h dietary recall

1,015 with dietary
recall data
(86% response rate)

569 with dietary
recall data
(80% response rate)

143 did not complete a
24-h dietary recall

March 2021: 24-h dietary recall administered

August 2021: Chelsea Eats UCT benefits end

110 excluded from

households with >8 lottery
tickets total

555 included in
intention-to-treat
analysis

905 included in
intention-to-treat
analysis

14 excluded from
households with >8 lottery
tickets total

Fig. 1| Participant flow diagram and study timeline. Left: flow of participants from the time of lottery application to analysis. Right panel: general timeline of when
the Chelsea Eats programme was announced, when the lottery occurred, when the baseline survey was administered prior to randomization, when Chelsea Eats

benefits began and ended, and when the 24-h dietary recall was administered.

sample were chicken breast, cuts of beef and beef stew, chicken legs,
meat-filled pupusas, and tilapia (Supplementary Fig.2). For the sample
overall, only 1.4% of meals were from fast-food restaurants, and less
than 10% were categorized as ‘food away from home’. We estimate
that protein intake from protein sources of food was 1.00 oz. per day
in the intervention group and 0.85 oz. per day in the control group.
These compared to 1.24 oz. per day in the overall US population and
1.07 oz. per day in a demographically similar reweighted US sample
(Supplementary Tables 6 and 7).

Individuals in the control group who were classified as VFI at
baseline consumed fewer calories at the time of the dietary recall
thanthose who were not (VFI, 1,394 + 772 kcal; not VFI, 1,457 + 685 kcal
(mean +s.d.); P=0.03) (Table 3, Supplementary Table 8). Theinterven-
tion effect was qualitatively greater for those experiencing very low
food security at baseline. Among those classified as VFI, the interven-
tionled to 220 more kilocalories (95% CI, 42-398 kcal; P= 0.015), 0.29
cups more vegetables (95% ClI, 0.10-0.49 cups; P=0.0036) and 0.83 oz
more unprocessed meat and seafood (95% Cl, 0.02-1.65 0z.; P = 0.045)
consumed (Table 3 and Supplementary Fig. 3). Fruit and vegetables
together increased by 0.48 cups (95% Cl, 0.13-0.82 cups; P=0.0071).
However, these differences in effects between baseline food insecurity
groups were not statistically significant.

Although there were absolute differencesinintake of the foods of
interest, we found no significant changes in intake as a share of total
kilocalories consumed (Table 4 and Supplementary Table 9). Results
were robust to the choice of ticket threshold used and to different
specifications of the analytic weights used to account for the lottery
mechanism (Supplementary Table 10).

Discussion

In high-income countries, concerns about nutrition tend to focus
on nutritional quality rather than on overall energy intake®. This
lottery-based randomized experiment examined the effect of
monthly unconditional cash transfers on dietary intake among a
highly food-insecure, largely immigrant, population in Chelsea,

Massachusetts. We found that 1 year into the COVID pandemic, mem-
bers of the control group were consuming only 1,351 calories per day
on average, well below the 2,060 calories recommended by the Die-
tary Guidelinesfor Americans, 2020-2025 for adults of similar age and
gender to those in our study (based on Appendix A2-2 of the Dietary
GuidelinesReport)*. This result demonstrates that insufficient caloric
intakeisaproblem not only inlow-income countries; it also can occur
in high-income countries among population groups that experience
economic hardship and areineligible for or otherwise fall through the
cracks in the government benefit system.

This study additionally finds that even arelatively small recurring
unconditional cash transfer can close a significant part of the caloric
deficit withina highly food-insecure population, and canalsoincrease
intake of nutrient-dense, relatively costlier foods. Individuals in the
cashbenefit group consumed 146 more calories per day on average,
implying that the intervention closed 33% of the gap between the
control group calorie level and the 1,800-calorie target. Chelsea
Eats UCTs resulted in an 11% increase in total energy, 14% increase
in total fruit, 16% increase in total vegetables and 18% increase in
unprocessed meat and seafood above levels observed in the control
group. Impacts were larger for individuals who reported experienc-
ing very low food security-where, for example, total energy intake
increased by 18%-suggesting that those on the margin of hunger may
benefit the most from increased access to financial resources that
allow them to purchase food. This is the clearest evidence to date
of a causal relationship between incremental income and dietin a
high-income country.

Although the impacts onintake of fruits and vegetables were large
and statistically significant, the diets of the cash benefit group still
fell short of what is recommended by dietary guidelines. The Dietary
Guidelines for Americans, 2020-2025 recommends consuming at least
1.6 cups of fruitsand 2.2 cups of vegetables (on an overall 2,000-calorie
diet), astandard thatonly12.3% (fruit) and 10.0% (vegetables) of Ameri-
cans met in 2019”7, In this study, those who received the intervention
consumed 1.35 cups of fruit and 0.99 cups of vegetables (excluding
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Table 1| Key demographic characteristics of the analytic sample at baseline

Characteristic Lottery Lottery Lottery Overall, weighted
non-winners, unweighted non-winners, weighted  winners
N=555 Weighted N=905 N=905 Weighted N=1,810
Number of lottery tickets 4.0(1.0) 4.5(1.3) 4.5(1.3) 4.5(1.3)
Number of adults in the household 2.5(1.3) 2.5(1.3) 2.4(1.3) 2.4(1.3)
Number of children 0-4 years in the household 0.4(0.7) 0.5(0.7) 0.5(0.7) 0.5(0.7)
Number of children 5-17 years in the household 11(1.7) 1.2(1.7) 11(1.) 11(10)
Food Insecurity Index (0-6) 3.4(1.9) 3.4(2.0) 3.4(2.0) 3.4(2.0)
Census equivalence-adjusted monthly income (US$) 1,226.3 (693.9) 1184.4 (653.9) 1,299.4 (702.9) 1,241.9 (681.0)
Ratio of equivalence-adjusted monthly income in 0.7(0.3) 0.7 (0.4) 07(0.4) 0.7(0.4)
August to equivalence-adjusted pre-COVID income
Kessler-6 score 10.7(5.7) 10.8(5.7) 10.3 (5.8) 10.6 (5.7)
Age group
<25 years 30.0 (5.4%) 40.6 (4.5%) 57.0 (6.3%) 97.6 (5.4%)
25-29 years 56.0 (10.1%) 75.8 (8.4%) 91.0 (101%) 166.8 (9.2%)
30-34 years 82.0 (14.8%) 148.6 (16.4%) 136.0 (15.0%) 284.6 (15.7%)
35-39 years 92.0(16.6%) 179.2 (19.8%) 163.0 (18.0%) 342.2 (18.9%)
40-44 years 101.0 (18.2%) 150.9 (16.7%) 144.0 (15.9%) 294.9 (16.3%)
45-49 years 69.0 (12.4%) 107.7 (11.9%) 102.0 (11.3%) 209.7 (11.6%)
50-54 years 51.0 (9.2%) 69.4 (7.7%) 81.0 (9.0%) 150.4 (8.3%)
55-59 years 30.0 (5.4%) 46.3 (5.1%) 50.0 (5.5%) 96.3 (5.3%)
>59 years 44.0 (7.9%) 86.5 (9.6%) 81.0 (9.0%) 167.5 (9.3%)
Gender
Female 460.0 (82.9%) 742.5 (82.0%) 749.0 (82.8%) 1,491.5 (82.4%)
Not female 95.0 (17.1%) 162.5 (18.0%) 156.0 (17.2%) 318.5 (17.6%)
Race/ethnicity
Hispanic/Latinx/Spanish 496.0 (89.4%) 816.5 (90.2%) 818.0 (90.4%) 1,634.5 (90.3%)
Non-Hispanic White 37.0 (6.7%) 55.0 (6.1%) 51.0 (5.6%) 106.0 (5.9%)
Non-Hispanic Black or African American 11.0 (2.0%) 171 (1.9%) 23.0 (2.5%) 40.1(2.2%)
Other race/ethnicity identity 11.0 (2.0%) 16.4 (1.8%) 13.0 (1.4%) 29.4 (1.6%)
Experienced financial hardship (any cause) 452.0 (81.4%) 730.9 (80.8%) 744.0 (82.2%) 1,474.9 (81.5%)
Household food availability
Enough of the kinds of food we want 63.0 (11.4%) 97.3 (10.8%) 112.0 (12.4%) 209.3 (11.6%)
Enough but not always the kinds of food we want to eat 207.0 (37.3%) 322.8 (35.7%) 352.0 (38.9%) 674.8 (37.3%)
Sometimes not enough to eat 221.0 (39.8%) 375.0 (41.4%) 341.0 (37.7%) 716.0 (39.6%)
Often not enough to eat 64.0 (11.5%) 109.9 (12.1%) 100.0 (11.0%) 209.9 (11.6%)
Children were not eating enough because we could
not afford the foods we wanted to eat
Never true 302.0 (54.4%) 495.2 (54.7%) 514.0 (56.8%) 1,009.2 (55.8%)
Often true 52.0 (9.4%) 79.6 (8.8%) 88.0 (9.7%) 167.6 (9.3%)
Sometimes true 201.0 (36.2%) 330.3(36.5%) 303.0 (33.5%) 633.3(35.0%)
Current employment status
Working for pay 202.0 (36.4%) 315.6 (34.9%) 337.0 (37.2%) 652.6 (36.1%)
Unemployed and looking for work 251.0 (45.2%) 399.2 (441%) 385.0 (42.5%) 784.2 (43.3%)
Unemployed and not looking for work 102.0 (18.4%) 1901 (21.0%) 183.0 (20.2%) 373.1(20.6%)

Summary statistics of baseline covariates are presented as mean (s.d.) for continuous variables, and as n (%) for discrete variables, where n represents the number in a category. Missing
baseline covariates are imputed via multiple imputation with chained equations. Because the probability of winning the lottery varies by the number of tickets an individual received, indicated
analyses were weighted to produce balance between the treatment and control groups in the share with each number of lottery tickets. Individuals in the treatment group received a weight
of 1, whereas those in the comparison received a weight that depended on the number of lottery tickets that they received and equalled their sample odds of winning the lottery based on the
proportion of lottery applicants with a given number of tickets who won the lottery. Therefore, every control individual who receives a given number of tickets receives the exact same weight,
and the weights differ only by ticket strata. In other words, this analysis applies ‘average treatment effect on the treated’ (ATT) weights to estimate the effect of the cash transfers on diet among
those who received them. Individuals with more than eight tickets were dropped from the analysis because their probability of winning the lottery was so high that there were insufficient
control group members at those ticket levels to produce balance. Using an omnibus F-test of joint orthogonality with randomization inference, we obtain a randomization inference P-value of
0.48, suggesting treatment groups are balanced at baseline. More details on the weighting and analytic strategy are found in the Supplementary Information.
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Table 2 | Overall impacts of Chelsea Eats unconditional cash transfers on dietary intake of primary food outcomes at

follow-up, with and without adjustment for covariates

Crude levels Without covariate With covariate
of intake adjustment adjustment

Treatment Control Difference: P-value for Difference: P-value for

mean (SD) mean (SD) treatment versus difference treatment versus difference

(N=905) (N=555) control control

(95% CI) (95% ClI)

Primary food outcomes
Total kilocalories (kcal) 1,502 (768) 1,351(627) 150 (65-236) 0.0001 146 (64-228) 0.0005
Total fruit (cup equiv.) 1.35(1.39) 118 (1.20) 0.7 (0.03-0.32) 0.017 0.17(0.03-0.32) 0.020
Total vegetables, excluding white potatoes  0.99 (1.03) 0.85(0.88) 0.4 (0.04-0.25) 0.0078 0.14 (0.03-0.24) 0.013
(cup equiv.)
Total unprocessed meats and seafoods 3.62(3.93) 3.00(3.23) 0.62 (0.20-1.05) 0.0043 0.54 (0.13-0.95) 0.010
(oz. equiv.)
Additional outcomes
Fruit, excluding fruit juices (cup equiv.) 0.98 (1.19) 0.87 (1.01) 0.11 (-0.01to 0.23) 0.070 0.12 (0.00-0.24) 0.058
Fruit and vegetables, excluding juicesand ~ 1.98 (1.65) 172(1.42) 0.25 (0.09-0.42) 0.0031 0.26 (0.09-0.42) 0.0032

white potatoes (cup equiv.)

Estimates, 95% Cls and P-values are from linear regression models. Tests were two-sided and not adjusted for multiple comparisons as a limited number of analyses were prespecified. Baseline
covariates include: age, gender, race/ethnicity, number of adults in the household, number of children younger than 5years in the household, number of children between 5 and 17years

in the household, financial situation compared to last month, expectations of future financial situation, financial difficulty from lost job, financial difficulty from spouse having lost a job,
financial difficulty from reduced hours or lower pay, financial difficulty from spouse having reduced hours or lower pay, expenses in August that the household could not pay, food insecurity
(categorical and as an index), monthly income before COVID, current income as a percentage of pre-COVID income, general health, mental health (Kessler-6), whether a member of the
household has had COVID, employment status, disability status, and whether respondents were not working due to family responsibilities or taking care of children. P-values and 95% Cls are
from robust HC3 standard errors. All estimates are weighted to account for the differential probability of winning the lottery. Lottery winners receive a weight of 1; lottery non-winners receive a

weight equal to the odds of winning, based on the number of tickets received.

kilocalories -

Total fruit -

Total vegetables (no white potatoes) -|
Fresh meat and seafood -

Total fruit, no juices -

Fruits and vegetables (no juice or white potatoes)
White potatoes -

Total grains

Whole grains

Refined grains 4

Red meats -

Cured meats -

Nuts and seeds

Legumes -

Total dairy

Added sugars -

SSBs

Diet beverages -

Flavoured milk -

100% juice -

Alcoholic drinks -

-0.25

| . |
I 1
T T
0] 200 400
Difference in kilocalories, benefit recipients versus non-recipients
" )
} * |
——
P—e——
——e—
" ° )
} 4 i
e Primary outcome
(pre-specified)
Secondary outcome
(pre-specified)
Addendum outcome
(post hoc)
I I I
o 0.25 0.50 0.75

Difference in servings, benefit recipients versus non-recipients

Fig. 2| Estimated regression-adjusted differencesin total energy intake
(kilocalories), and intake of primary, secondary and addendum foods in terms
of servings comparing Chelsea Eats benefit versus no benefit at follow-up.
Intakes of SSBs, artificially sweetened beverages, flavoured milks and 100% juices
were derived from ASA24 output data using a cross-walk to the What We Eatin
America (WWEIA) food groups. Data are from 1,460 individuals (905 benefit
recipients and 555 non-recipients) for whom complete 24-h dietary recall data
were available and who were included in the intent-to-treat analysis. Each point
represents an effect estimate, and each error bar represents its 95% CI. Baseline
covariates in regression-adjusted estimates include: age, gender, race/ethnicity,
number of adults in the household, number of children younger than 5 years
inthe household, number of children between 5 and 17 years in the household,
financial situation compared to last month, expectations of future financial

situation, financial difficulty from lost job, financial difficulty from spouse
having lost a job, financial difficulty from reduced hours or lower pay, financial
difficulty from spouse having reduced hours or lower pay, expenses in August
that the household could not pay, food insecurity (categorical and as anindex),
monthly income before COVID, currentincome as a percentage of pre-COVID
income, general health, mental health (Kessler-6), whether amember of the
household has had COVID, employment status, disability status, and whether
respondents were not working due to family responsibilities or taking care of
children. P-values and 95% Cls are from robust HC3 standard errors. All estimates
are weighted to account for the differential probability of winning the lottery.
Lottery winners receive a weight of 1; lottery non-winners receive a weight equal
to the odds of winning, based on the number of tickets received.
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Table 3 | Impacts of Chelsea Eats unconditional cash transfers on dietary intake of primary and secondary foods at
follow-up, stratified by experiencing very low food security at baseline

Experiencing very low food security

Not experiencing very low food security

Crude levels of intake With covariate

Crude levels of intake With covariate

adjustment adjustment
Treatment, Control, Difference: P-value for ~ Treatment,  Control, Difference: P-valuefor Interaction
meants.d. meants.d. treatment difference  meants.d. meants.d. treatment difference coefficient
(N=306) (N=187) versus control (N=599) (N=368) versus control estimate (95% Cl)
(95% Cl) (95% Cl)
Primary food
outcomes
Total kilocalories 1,500 (848) 1,242(616) 220 0.015 1,503(725) 1,409 (625) 136 0.010 74
(kcal) (42-398) (32-239) (-131t0 279)
Total fruit (cup 1.41(1.59) 113 (1.20) 0.24 0.13 1.32(1.27) 1.20 (1.19) 0.13 0.16 014
equiv.) (-0.07t0 0.55) (-0.06 to 0.32) (-0.19 to 0.46)
Total vegetables, 1.04 (1.15) 0.69(0.82) 0.29 0.0036 0.97 (0.96) 0.93(0.89) 0.07 0.37 0.21
excluding white (010-0.49) (-0.07t0 0.22) (-0.02t0 0.44)
potatoes (cup equiv.)
Total unprocessed 3.44(3.96) 242(2.84) 0.83 0.045 3.72(3.91) 3.30(3.38) 0.48 0.084 0.43
meats and (0.02-1.65) (-0.09 t0 1.06) (-0.53t01.38)
seafoods (oz. equiv.)
Additional
Outcomes
Fruit, excluding fruit ~ 1.05 (1.33) 0.85(1.02) 0.9 0.16 0.95 (1.11) 0.89(1.00) 0.07 0.37 0.13
juices (cup equiv.) (-0.07t0 0.44) (-0.08 to 0.23) (-0.14 to 0.41)
Fruit and vegetables, 2.09 (1.83) 1.54 (1.48) 0.48 0.0071 1.92 (1.55) 1.82(1.37) 0.15 0.19 0.34
excluding juices and (0.13-0.82) (-0.07t0 0.37) (-0.03t00.72)

white potatoes (cup
equiv.)

Estimates, 95% Cls and P-values are from linear regression models. Tests were two-sided and not adjusted for multiple comparisons because a limited number of analyses were prespecified.
Baseline covariates include: age, gender, race/ethnicity, number of adults in the household, number of children younger than 5years in the household, number of children between 5 and 17
years in the household, financial situation compared to last month, expectations of future financial situation, financial difficulty from lost job, financial difficulty from spouse having lost a job,
financial difficulty from reduced hours or lower pay, financial difficulty from spouse having reduced hours or lower pay, expenses in August that the household could not pay, food insecurity
(categorical and as an index), monthly income before COVID, current income as a percentage of pre-COVID income, general health, mental health (Kessler-6), whether a member of the
household has had COVID, employment status, disability status, and whether respondents were not working due to family responsibilities or taking care of children. P-values and 95% Cls are
from robust HC3 standard errors. All estimates are weighted to account for the differential probability of winning the lottery. Lottery winners receive a weight of 1; lottery non-winners receive a

weight equal to the odds of winning, based on the number of tickets received.

white potatoes) compared to1.18 and 0.85among those assigned to the
control group. There were no statistically significant effects for most
secondary outcomes, including other food groups characterized by
the Dietary Guidelines as ‘adequacy’ components. To improve adher-
encetotheDietary Guidelines and diet quality overall, future research
should consider how cash transfers, nutritionincentives or other price
subsidies, and nutrition education campaigns can be synergistically
implemented to maximize impact.

The increased consumption of fresh fruit and vegetables sug-
gests that cash benefit recipients made some healthier food consump-
tion choices and did not simply consume more calories. The health
implications of the increase in consumption of unprocessed meats
and seafood are harder to assess. On the one hand, consumption of
unprocessed meat is preferable to that of processed meat due to the
former’s comparatively lower association with mortality and cardio-
vascular disease”. On the other hand, the fact that approximately half
of the increase in unprocessed meat/seafood consumption was due
toincreasesinred meatisapotential concerngiven red meat’s known
associations with cardiometabolic disease and cancer°. A very small
proportion of food items (1.4%) were obtained from fast-food restau-
rantsinthissample,andlessthan10% of all reported calories came from
fast-food, table-service restaurants, cafeterias or taverns, providing
some reassurance againstincreasesinintake of foods away fromhome,
afood category that hasbeen linked to reduced diet quality and greater
degree of processing®*. Although we chose to examine impacts on
total energy intake and specific nutrient-dense, high-cost foods that
would probably be more responsive to a cash transfer intervention, the

downside of such anapproachis thatitdoes not allow for asingle sum-
mary metric of diet quality. Although the Healthy Eating Index (HEI) is
such a metric, we avoided its use in this analysis because it is unclear
whetherit canaccurately captureimprovements in nutrient composi-
tionfor very low food secure populations. A separate study found that
there was noimpactof the intervention on the HEl overall, but atrend
toward improved outcomes on the HElmoderation subscore, suggest-
ing that the improvements in overall calories and fruit and vegetable
consumption were not offset by worse adherence to other aspects of
the USDA diet guidelines®. Future research should explore what diet
quality metrics may be appropriate for such food-insecure populations.

Other, more targeted, interventions have been successful in
increasing consumption of fruits and vegetables among low-income
populations in both the United States and the United Kingdom. The
USDA Healthy Incentives Pilot found that a 30% rebate on fruit and
vegetable purchases for participants in the Supplemental Nutrition
Assistance Program (SNAP) increased consumption by 0.24 cup equiv.,
nearly identical to the impact we estimate for Chelsea Eats, but at a
subsidy cost of only $4 per participant per month (in 2021 dollars)**.
In the United Kingdom, vouchers for the purchase of fresh fruit and
vegetables averaging $24 per month (or approximately $30 in 2021
dollars) increased fruit and vegetable expenditures by 15%, nearly
identical to the percentage increase foundin this study™®. In the United
States a summer benefit of $30-60 per child with use restricted to
food also increased fruit and vegetable consumption®®. If the policy
objective is simply to increase fruit and vegetable consumption, it is
likely to be much more cost effective to provide a direct price subsidy
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Table 4 | Impacts of Chelsea Eats unconditional cash transfers on dietary intake density at follow-up

Overall (N=1,460)

Experiencing very
low food security (N=493)

Not experiencing very
low food security (N=967)

Difference: P-value for Difference: P-value for Difference: P-value for
treatment versus difference treatment versus difference treatment versus difference
control control control
(95% CI) (95% CI) (95% CI)
Primary food outcomes
Total fruit (cup equiv. per 1,000kcal) 0.05(-0.06t00.17) 0.36 013 (-0.10t0 0.36) 0.28 0.02(-013t0 0.16) 0.84
Total vegetables, excluding white 0.04 (-0.07 to 0.14) 0.50 0.17 (-0.07 to 0.41) 0.15 -0.04 (-017t0 0.10) 0.60
potatoes (cup equiv. per 1,000kcal)
Total fresh meats and seafoods (0z. equiv.  0.21(-0.06t0 0.49) 0.3 0.37(-0.14 t0 0.88) 016 016 (-0.22t0 0.54) 0.42
per 1,000kcal)
Additional outcomes
Fruit, excluding fruit juices (cup equiv. per  0.04 (-0.07 to 0.15) 0.49 0.11(-0.09 to 0.31) 0.29 0.00 (-013 t0 0.13) 0.98
1,000kcal)
Fruit and vegetables, excluding juicesand 0.08 (-0.08t0 0.23) 0.34 0.28 (-0.03t0 0.60) 0.08 -0.04 (-0.23t0 0.16) 0.70

white potatoes (cup equiv. per1,000kcal)

Outcomes in this table are derived by dividing the intake of food on their original scales (for example, cup equivalents) by the total number of kilocalories consumed by an individual, and
therefore represent a dietary intake density outcome measure. They are then multiplied by 1,000 to aid interpretation (for example, cup equivalents consumed per 1,000 kcal consumed).
Estimates, 95% Cls and P-values are from linear regression models. Tests were two-sided and not adjusted for multiple comparisons because a limited number of analyses were prespecified.
Baseline covariates include: age, sex, race/ethnicity, number of adults in the household, number of children younger than 5years in the household, number of children between 5 and
17years in the household, financial situation compared to last month, expectations of future financial situation, financial difficulty from lost job, financial difficulty from spouse having lost

a job, financial difficulty from reduced hours or lower pay, financial difficulty from spouse having reduced hours or lower pay, expenses in August that the household could not pay, food
insecurity (categorical and as an index), monthly income before COVID, current income as a percentage of pre-COVID income, general health, mental health (Kessler-6), whether a member
of the household has had COVID, employment status, disability status, and whether respondents were not working due to family responsibilities or taking care of children. VFI was defined as
providing affirmative responses to more than four of the questions on the USDA Six-item Short Form Food Security Module, while ‘not VFI’ was defined as less than or equal to four affirmative
responses. P-values and 95% Cls are from robust HC3 standard errors. All estimates are weighted to account for the differential probability of winning the lottery. Lottery winners receive a
weight of 1; lottery non-winners receive a weight equal to the odds of winning, based on the number of tickets received (that is, as in the primary analysis).

ortargeted voucher thanto usea UCT. But the Chelsea Eats programme
did not just increase consumption of fruits and vegetables; it also
increased consumption of other foods, including protein-rich foods,
and it appears to have improved overall financial well-being®, health
and healthcare access, while probably reducing healthcare costs®.
An overall assessment of cost-effectiveness would need to take into
accountthe full range of impacts.

The result that a food-insecure population spent a large share of
unrestricted cash benefits on nutritious food also has broader impli-
cations for the design of assistance programmes. Relief programmes
that deliver boxes of food, such as thoseimplemented by the charitable
food system, have the downside that foods may not match dietary
needs, allergy profiles or cultural preferences. Government transfer
programmes that restrict spending to specific foods may fail toaddress
recipients’ greatest needs, resulting, for example, in too many cans of
beans and not enough boxes of diapers™®. Although the direct delivery
offood may be necessary onashort-termbasisin crises where grocery
stores are closed, the results in this paper suggest that giving reliefin
the form of unrestricted cash will give people agency and allow them
to optimize their overall budgets while also resulting in healthy food
consumption choices.

Our study used asingle day of dietary recall for each sample mem-
ber. The measurement error that results from using a single day is a
seriousissueinstudiesthataimto estimate the effects of long-term diet
on chronic health outcomes, but single-day measures are appropriate
in study designs like this one where population average intake is the
outcome of interest®”*'. Moreover, the use of a 24-h recall in a rand-
omized settingis asubstantialimprovement over most of the existing
literature, which has used frequency-based questionnaires that may not
comprehensively capture diet**. Another potential concernis that the
low levels of caloricintake that we estimate, especially compared with
the NHANES national sample, could be the result of underreporting*. It
isimpossible to completely rule out underreporting, but there are three
pieces of evidence that point to the low caloric intake being real. First,

the sample was recruited largely from individuals who were standing
inlinetoreceive free boxes of food. Second, the baseline survey found
extraordinarily high levels of food insecurity. Third, when we examined
individuals in our sample with unusually low calories, the answers to
the qualitative question on whether the daily consumption was typi-
cal confirmed that people truly were eating only two meals or eating
the same basic dish for all three meals. Moreover, evenif our protocol
resulted insome underreporting, we expect this to be non-differential
with respect to treatment arm because interviewers were blinded to
individuals’ treatment status.

Finally, although the immigrant population we study isanimpor-
tantone, Chelsearesidents during the COVID-19 pandemic were expe-
riencing much greater financial distress than the typical US recipient of
food assistance. Populations experiencing less severe food insecurity
might simply respond differently to cash transfers. It may be that part
ofthereasonthat we findimportant dietary impacts, whereas several
previous studies did not, is that our study populationis lower income
and includes a greater fraction of individuals who are unlikely to be
eligible for most forms of public assistance because of theirimmigra-
tion status. For example, a recent study of a cash transfer interven-
tion providing $1,000 per month for 3 years to 1,000 adults with low
incomesinlllinois and Texas resulted inincreased spending onfood and
beverages by $67 per month** without changes to diet quality or food
security®. These households were in much less economic distress than
the population studied in this paper, with only one-third livingin pov-
erty and incomes that were nearly twice as high. In addition, individuals
in Chelsea reported more frequent experiences of food insecurity;
those not receiving the transfer in our sample scored 3.4 on average
on the USDA food security module (out of a possible 6, with higher
scores indicating greater food insecurity) compared to 2.2 among
the Illinois/Texas households not receiving transfers®. In contrast,
evaluations of transfers such as Baby’s First Years for low-income new
mothers oradvanced payments of the Child Tax Credit for households
with childrendemonstrate positive impacts onfood spending and fruit
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and vegetable consumption*>*¢, Thus, a pattern appears to be emerg-
ing in which studies of very-low-income populations find impacts of
income on diet, whereas studies of populations with somewhat higher
incomes do not.

Receiving UCTs through the Chelsea Eats programme in 2020
and 2021 led to reduced calorie deficits and increased consumption
of nutrient-dense, high-cost foods: fruits, vegetables and unprocessed
meats and seafoods. Future work should further test theimpact of UCTs
in low-income populations that are in less severe financial distress,
theirimpacts onlonger-term measures of cardiometabolic health, and
continue to assess therelative cost-effectiveness of UCTs compared to
other strategies that comprise the current policy landscape.

Methods

Except as specifically noted, all protocols and analyses for this study
were prespecified inthe American Economic Association’s Randomized
Control Trial (RCT) Registry, in alignment with recommendations for
publishing studies of randomized trials (RCTID, AEARCTR-0008063,
https://www.socialscienceregistry.org/trials/8063). Analysts were
blinded to treatment assignments until after pre-registration, although
they had access to overall sample diet and food insecurity data to
make informed decisions on how to model outcomes and specify
subgroup analyses.

Study design and participants

Prior tothelottery drawing, the research teamrecruited lottery appli-
cantsto participatein the study. Recruitment occurred by mailingand
texting applicants at the addresses and phone numbers provided on
programme applications and was also supported by the City of Chelsea
viaasocial media campaign. Individuals were invited to complete the
informed consent process, enrol in the study and take a baseline sur-
vey. Protocols and administration of the study were approved by the
Harvard University Institutional Review Board (number IRB20-1476).
Sample members were surveyed five times after the lottery drawing
(that is, random assignment). A 24-h dietary recall was the fourth of
these surveys. Respondents received a $20 gift card for completing
the 24-h recalls. Additional information on the full study design is
available elsewhere®.

Randomization and masking

To target assistance at those with the greatest need, the city chose to
give preference in the lottery to households with more indicators of
economic need. These preferences were operationalized by giving
applicants different numbers of lottery tickets depending on certain
criteriathey met. Only oneindividual from each family was permitted
to enter the lottery. Applicants received an initial lottery ticket plus
additional lottery tickets for each of the following conditions: (1) no
oneinthehousehold was currently working; (2) the household was not
receiving unemploymentinsurance; (3) the household was not receiv-
ing food assistance like SNAP; (4) the applicant was disabled; (5) the
applicantwasaveteran; (6) there was a household member >65 years of
age; (7) there was ahousehold member <6 years of age; or (8) there was
ahousehold memberbetween 6 and17 years of age. Thus, the maximum
number of tickets an applicant could receive was nine. The statistical
procedures described below account for the different probabilities of
winning the lottery among sample members. The unit of observation
for this studyis theindividual applicant. The lottery was administered
by a city official using a computer-based random number generator.
Because winners received amonthly cash benefit, participant blinding
ofthe treatment assignments was not feasible. However, data collectors
were blinded to treatment assignments.

Outcomes
The 24-h dietary recall was conducted at the follow-up survey (March
2021) and used the Automated Self-Administered 24-Hour Dietary

Assessment Tool, ASA24*. The ASA24 is a validated measure used
widely in research on dietary intake in the United States*®. The multi-
pass prompting method built into ASA24 minimizes underreporting.
Although ASA24 can be completed by study participants themselves
online, the study team opted to have telephone interviewers assist
participants and enter the data given the variable literacy and computer
skills of the study population. Most interviews were conducted in Span-
ish. Twenty-seven sample members reported consuming dishes that
were notinthe ASA24 database. Inthose cases, recipes were looked up,
and the ingredients were entered directly into the database. Output
generated by the ASA24 includes a complete list of foods and bev-
erages consumed by each respondent, along with their constituent
nutrients such as total kilocalories, total fat, total carbohydrates and
total protein. We Supplemented ASA24 with an additional qualitative
question immediately following the diet recall, asking respondents
whether there was anything about what they ate or how much they ate
that was affected by not being able to afford all the food they needed.

Four primary outcomes were prespecified: total kilocalories (kcal),
total fruit intake (cup equiv.), total vegetable intake excluding white
potatoes (cup equiv.), and total unprocessed meat intake including
red meat, poultry, organ meat and seafood, but not cured or processed
meatssuchas sausage, bacon, or jerky (oz. equiv.). These food groups
were chosen due to their high per-calorie cost, and therefore their
likelihood of being impacted by changes in monthly income®. Total
fruits and vegetables together and total fruit intake excluding fruit
juices were examined post hoc.

Prespecified secondary outcomes were intake of white potatoes
(cupequiv.), total grains (oz. equiv.), whole grains (0z. equiv.), refined
grains (oz. equiv.), red meatsincluding beef, veal, pork, lamb and game
meats (0z. equiv.), cured meats (oz. equiv.), nuts and seeds (oz. equiv.),
legumes (oz. equiv.), total dairy including dairy or fortified soy milks
and yogurts/cheeses (cup equiv.), added sugars (teaspoon equiv.),
SSBs (grams), artificially sweetened beverages (grams), flavoured milks
(grams),100% juices (grams) and alcoholic drinks (number of drinks).
In post hoc analysis, we examined subcomponents of unprocessed
meat and seafood and the frequency of fast-food meals and food con-
sumed outside of the home.

Outcomes were analysed on their original scale, and by convert-
ing them into standard ‘one serving’ units using the USDA’s Food and
Nutrient Database for Dietary Studies to ease comparison across foods
(Supplementary Table11). In addition, we analysed outcomes onaden-
sity scale by dividingeach by the total number of kilocalories consumed
by anindividual. Density outcomes provided evidence on whether the
interventionresultedin changes to diet composition, notjust absolute
levels of intake.

Statistical analysis

The preanalysis plan for the overall Chelsea Eats study precommitted
to presenting the results in two papers: one paper with results from
the finalhousehold survey and the HElimpacts from the dietary recall,
and asecond paper (the current paper) with the detailed consumption
results from the dietary recall®. The sample size for this experiment
was determined by the number of programme applicants, and the split
between treatmentand controls was determined by the city’s decision
to provide benefits to approximately 2,000 families.

Linear regression was used to estimate posttreatment experimen-
talimpacts within an intent-to-treat framework’’. Results are presented
with and without adjustment for baseline covariates. The baseline
covariates used in the models with adjustment are listed in Table 1 and
Supplemental Table 1. Because the probability of winning the lottery
varies by the number of tickets anindividual received, all analyses were
weighted to produce balance between the treatment and control
groupsinthe share with each number of lottery tickets. Individualsin
the treatment group received a weight of 1, whereas those in the com-
parison received a weight that depended on the number of lottery
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tickets, ¢, that they received and equalled 1%where p.isthe proportion
oflottery applicants with ¢ tickets who won'the lottery. Individuals with
morethan eight tickets were dropped from the analysis because their
probability of winning the lottery was so high that there were insuffi-
cientcontrol group members at those ticket levels to produce balance
(Supplementary Table 12). We report robust (heteroskedasticity-
consistent version 3, HC3) standard errors and statistical significance
ata5%typelerrorrate. Missing baseline covariates were imputed using
multiple imputation by chained equations with 10 datasets with 30
iterations each. The online Supplementary Information contains addi-
tional details about the statistical framework.

We performed one prespecified subgroup analysis, examining
whether the effect of Chelsea Eats benefits was greater for individuals
experiencing very high food insecurity at baseline. Food insecurity was
measured using the USDA six-item short form household food security
module”. Following USDA guidelines, individuals were classified as VFI
ifthey provided five or six affirmative responses to the questionnaire.

Aspartofourdescriptive analyses, we compared distributions of
foodintake inthe Chelsea Eats sample to adults who participatedin the
2017-18 cycle of the NHANES and who responded to both days of diet
recall using the ASA24. We constructed three different NHANES-based
comparison samples, including (1) using the provided NHANES sam-
pling weights to understand how the Chelsea Eats sample compared
to the general US adult population, (2) using the NHANES sampling
weights butlimiting the sample to the second day of recall (which was
conducted exclusively over the phone) and to those who responded
in Spanish, and (3) applying weights we constructed to match the
distribution of age, gender, race/ethnicity and incomein Chelsea Eats.

Datacleaning was conducted in Stata 16 (StataCorp), and analyses
were conductedinR4.2.1(R Core Team). Reweighting of NHANES data
was done via entropy balancing using the WeightlIt package (1.3.2),
marginalization of treatment effects was done through the ggeffects
package (2.0.0), robust standard errors were computed using the
Imtest package (0.9-40), and multiple imputation was done with the
mice package (3.17.0).

Reporting summary
Further information on research design is available in the Nature
Portfolio Reporting Summary linked to this article.

Data availability

Researchersinterestedin accessing the datathat support the findings
of this study should contact the principle investigator, J. Liebman
(jeffrey_liebman@hks.harvard.edu). Source data are provided with
this paper.

Code availability

Source codeto clean, analyse and process data for this study is available
from Zenodo via https://doi.org/10.5281/zenodo.17834150 (ref.52). The
repository also includes documentation and data for publicly avail-
able datasources such as the NHANES, the Food Patterns Equivalents
Database and the What We Eat in America Database, and preanalysis
plans and protocol for the Chelsea Eats study.
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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

Confirmed
IZ The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement
A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

< The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested
A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

|X’ A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
N Gjve P values as exact values whenever suitable.

|:| For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

|:| For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes
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|:| Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code
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Data collection  Data collection was conducted using the online survey platform, Qualtrics.

Data analysis Data cleaning was conducted in Stata 16 (StataCorp, College Station, TX), and analyses were conducted in R 4.2.1 (R Core Team, Vienna,
Austria). Re-weighting of NHANES data was done via entropy balancing using the Weightlt package (1.3.2), marginalization of treatment
effects was done through the ggeffects package (2.0.0), robust standard errors were computed using the Imtest package (0.9-40), and
multiple imputation was done with the mice package (3.17.0).

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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- For clinical datasets or third party data, please ensure that the statement adheres to our policy

The data that support the findings of this study are available from the principle investigator, Jeffrey Liebman (jeffrey_liebman@hks.harvard.edu), upon reasonable




request. Requests will be answered within 1 month. Because the data for this study come from a small community, the full participant-level data pose significant
privacy risk to study participants. To access the data, researchers will be required to enter into a data sharing agreement and arrange for ethical review board
oversight of their data use.

Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender Information on gender was collected using self-report, with options for male, female, or other gender identity. In the control
group, there were 460 female-identifying participants and 95 not-female identifying participants. In the treatment, there
were 749 female-identifying participants and 156 not-female identifying participants. We adjusted for gender in all analyses
as a potential predictor of diet. Distributions of gender were non-differential between treatment and control groups. Given
that the sample was overwhelming female-identifying, we did not conduct stratified analyses by gender. In addition, we
proposed no a priori hypotheses in our pre-analysis plan that treatment effects would differ by gender identity.

Reporting on race, ethnicity, or Pre-specified baseline covariates used in model-based adjustment included age, gender, race/ethnicity (Hispanic/Latinx/

other socially relevant Spanish, Non-Hispanic white, Non-Hispanic Black or African American, Other race/ethnicity), number of adults in the

groupings household, number of children younger than 5 in the household, number of children between 5-17 years in the household,
financial situation compared to last month (better, worse, or about the same), expectations of future financial situation
(better, worse, or about the same), financial difficulty from lost job (yes/no), financial difficulty from spouse having lost a job
(yes/no), financial difficulty from reduced hours or lower pay (yes/no), financial difficulty from spouse having reduced hours
or lower pay (yes/no), expenses in August that the household could not pay (yes/no), food insecurity (categorical and as an
index), monthly income before COVID, current income as a percent of pre-COVID income, general self-rated health
(excellent, very good, good, fair, or poor), mental health (Kessler-6), whether a member of the household has had COVID
(yes/no), employment status (working for pay, unemployed and looking for work, or unemployed and not looking for work),
illness/disability work status (not working due to illness or disability), and whether respondents were not working due to
family responsibilities or taking care of kids (yes/no). Information on gender was collected using self-report, with options for
male, female, or other gender identity. These covariates were pre-specified as predictors of dietary intake and were only
weakly correlated with each other, suggesting little concern for collinearity.
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We performed one pre-specified subgroup analysis, examining whether the effect of Chelsea Eats benefits was greater for
individuals experiencing very high food insecurity at baseline. Food insecurity was measured using the USDA six-item short
form household food security module. Following USDA guidelines, individuals were classified as very food insecure (VFI) if
they provided five or six affirmative responses to the questionnaire.

We controlled for all covariates using regression-based adjustment.

Population characteristics At baseline, 83% of the sample self-identified as female, and 90% self-identified as “Hispanic, Latino/a, or Spanish” (Table 1).
82% experienced financial hardship in the past year. Based on responses to the USDA 6-item food insecurity scale, 86%
experienced food insecurity in the past four months, and 34% were very food insecure (VFI). Within the sample, 97% of cash
benefit group participants picked up their debit card. The average family spent $348 per month using Chelsea Eats, which
represented, on average, 23% of baseline monthly income. Other demographic characteristics of the population are shown in
Table 1 of the manuscript.

A comparison of diet between participants in our study assigned to the control group and adults in the National Health and
Nutrition Examination Survey (NHANES) 2017-2018 provides evidence of how the diet among individuals seeking food
assistance in Chelsea during the pandemic in the absence of the intervention differed from typical diets for demographically
similar individuals in pre-pandemic times. Those in the study’s comparison group had much lower intake of total energy
[Chelsea Eats: 1,351 kcals (SD=627); NHANES: 1,900 (773)].

Recruitment Prior to the lottery drawing, the research team recruited lottery applicants to participate in the study. Recruitment occurred
by mailing and texting applicants at the addresses and phone numbers provided on program applications and was also
supported by the City of Chelsea via a social media campaign. Individuals were invited to complete the informed consent
process, enroll in the study, and take a baseline survey. Sample members were surveyed five times after the lottery drawing
(i.e., random assignment). A 24-hour dietary recall was the fourth of these surveys. Respondents received a $20 gift card for
completing the 24-hour recalls.

Ethics oversight Protocols and administration of the study were approved by the Harvard University Institutional Review Board.

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Behavioural & social sciences study design

All studies must disclose on these points even when the disclosure is negative.

Study description This study was a quantitative experimental data analysis of a lottery-based randomized trial of unconditional cash transfers provided
to Chelsea residents in Massachusetts.

Research sample Chelsea, Massachusetts, a low-income community with approximately 40,000 residents, was heavily impacted by the initial wave of
COVID-19. 32% of asymptomatic residents tested at a mobile site in April 2020 had SARS-CoV-2 antibodies, the highest
seroprevalence observed in a U.S. community at that time.

This study analyzes the dietary intake data from the Chelsea Eats experiment conducted during the COVID-19 pandemic among a
highly food insecure U.S. population in which eligibility for nine months of cash benefits of up to $400 per month was allocated by
lottery. The sample for this study was drawn from those who applied to the lottery, where recruitment and the baseline survey
occurred prior to the lottery actually occurring. The sample is not representative of the Chelsea population at large, but is generally
representative of those who applied to the lottery: of the 3,615 individuals who applied to enter the lottery, 1,899 were enrolled in
this study. At baseline, 83% of the sample self-identified as female, and 90% self-identified as “Hispanic, Latino/a, or Spanish” (Table
1). 82% experienced financial hardship in the past year. Based on responses to the USDA 6-item food insecurity scale, 86%
experienced food insecurity in the past four months, and 34% were very food insecure (VFI). Within the sample, 97% of cash benefit
group participants picked up their debit card. The average family spent $348 per month using Chelsea Eats, which represented, on
average, 23% of baseline monthly income.
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Sampling strategy This was a convenience sample of Chelsea residents who applied to the Chelsea Eats lottery, recruited using the methods specified
above. The pre-analysis plan for the overall Chelsea Eats study pre-committed to presenting the results in two papers: one paper
with results from the final household survey with four primary outcomes and a second paper (the current paper) with the results
from the dietary recall. The sample size for this experiment was determined by the number of program applicants, and the split
between treatment and controls was determined by the city’s decision to provide benefits to approximately 2000 families. The study
team concluded that the analysis would be adequately powered (at least 80%) to detect an effect similar in magnitude to the impacts
(0.24 cup equivalents of fruits and vegetables) found in a randomized study of cash incentives for fruits and vegetable purchases in
Massachusetts, given the similar sample size and population.

Data collection Data collection occurred using the Qualtrics online survey platform. Sample members were surveyed five times after the lottery
drawing (i.e., random assignment). A 24-hour dietary recall was the fourth of these surveys. The 24-hour dietary recall used the
Automated Self-Administered 24-Hour Dietary Assessment Tool, ASA24. The ASA24 is a validated measure used widely in research on
dietary intake in the U.S. The multi-pass prompting method built into the ASA24 minimizes underreporting. Although ASA24 can be
completed by study participants themselves online, the study team opted to have telephone interviewers assist participants and
enter the data given the variable literacy and computer skills of the study population. Most interviews were conducted in Spanish.
Respondents received a $20 gift card for completing the 24-hour recalls. Researchers and data collectors were blinded to treatment
assignments. All analysts were blinded to treatment assignments during specification of the pre-analysis plan.

Self-selection into the study may result in the research sample not being as generalizable to the target population, but biases should
be balanced between treatment arms by design.

Timing Between July 27, 2020, and August 17, 2020, the city accepted applications for the program, where households with incomes <30%
of the Area Median Income were eligible. Outreach occurred primarily via in-person sign-ups at food distribution sites and through
community groups, and because applications were anticipated to exceed available funds, the city used a lottery to select participants.
The lottery was held on September 17, 2020, and broadcast live on the city’s Facebook page. Lottery winners received Visa debit
cards that were filled monthly for nine months beginning on November 24, 2020. Families with one, two, or at least three people
received $200, $300, or $400 per month, respectively. Benefits could be spent anywhere that accepted Visa, on any item. A baseline
survey was conducted prior to the Chelsea Eats lottery, from September 11-17, 2020. In March-June 2021, 4-6 months after Chelsea
Eats began, an interviewer-assisted 24-hour dietary recall was collected (response rate: 83%). All data collection occurred in Boston,
Massachusetts, or in Chelsea, Massachusetts.

Data exclusions We excluded 315 individuals who did not complete a 24-hour diet recall and 124 who received more than 8 lottery tickets. We
excluded from our analysis individuals whose total number of lottery tickets after summing across the household exceeded 8 tickets
because the probability of those individuals winning the lottery was so high that there were insufficient number of control group
members to contrast them with. Recalls that occurred on Mother’s Day (May 9, 2021) were also excluded due to likely
nonrepresentative dietary intake on that day.

Non-participation Of the 1,899 study participants, 1,015 in the control and 569 in the treatment groups were retained for the 24-hour dietary recall
measurement (response rates: 86% of winners and 80% of non-winners) No reasons were given as to why participants dropped out,
and every reasonable attempt was made to contact individuals who had completed the baseline survey (including phone calls, text

messages, emails, and short pulse surveys throughout the study period fielded to encourage participant engagement).

Randomization This was an experimental study where the intervention was allocated using a lottery.
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Clinical trial registration  All analyses for this study were pre-specified in the American Economic Association’s RCT Registry, in alignment with
recommendations for publishing studies of randomized trials. (RCT ID: AEARCTR-0008063, https://www.socialscienceregistry.org/
trials/8063).

Study protocol Full protocol can be found downloaded here: https://www.socialscienceregistry.org/versions/97889/docs/version/document

Data collection Between July 27, 2020, and August 17, 2020, the city accepted applications for the program, where households with incomes <30%
of the Area Median Income were eligible. Outreach occurred primarily via in-person sign-ups at food distribution sites and through
community groups, and because applications were anticipated to exceed available funds, the city used a lottery to select participants.
The lottery was held on September 17, 2020, and broadcast live on the city’s Facebook page. Lottery winners received Visa debit
cards that were filled monthly for nine months beginning on November 24, 2020. Families with one, two, or at least three people
received $200, $300, or $400 per month, respectively. Benefits could be spent anywhere that accepted Visa, on any item. A baseline
survey was conducted prior to the Chelsea Eats lottery, from September 11-17, 2020. In March-June 2021, 4-6 months after Chelsea
Eats began, an interviewer-assisted 24-hour dietary recall was collected (response rate: 83%). All data collection occurred in Boston,
Massachusetts, or in Chelsea, Massachusetts.

Qutcomes Four primary outcomes were pre-specified: total kilocalories (kcals), total fruit intake (cup equivalents, cup eq.), total vegetable
intake excluding white potatoes (cup eq.), and total unprocessed meat intake including red meat, poultry, organ meat, and seafood,
but not cured or processed meats like sausage, bacon, or jerky (oz. eq). These food groups were chosen due to their high per-calorie
cost, and therefore their likelihood of being impacted by changes in monthly income. Total fruits and vegetables together as well as
total fruit intake excluding fruit juices were examined post-hoc.

Pre-specified secondary outcomes were intake of white potatoes (cup eq.), total grains (oz. eq.), whole grains (oz. eq.), refined grains
(0z. eq.), red meats including beef, veal, pork, lamb, and game meats (o0z. eq.), cured meats (oz. eq.), nuts and seeds (oz. eq.),
legumes (oz. eq.), total dairy including dairy or fortified soy milks and yogurts/cheeses (cup eq.), added sugars (tsp. eq.), sugar-
sweetened beverages (grams), artificially sweetened beverages (grams), flavored milks (grams), 100% juices (grams), and alcohol
drinks (number of drinks). In post hoc analysis, we examined subcomponents of unprocessed meat and seafood as well as the
frequency of fast-food meals and food consumed away from home.

We performed one pre-specified subgroup analysis, examining whether the effect of Chelsea Eats benefits was greater for individuals
experiencing very high food insecurity at baseline. Food insecurity was measured using the USDA six-item short form household food
security module. Following USDA guidelines, individuals were classified as very food insecure (VFI) if they provided five or six
affirmative responses to the questionnaire.

Outcomes were analyzed on their original scale, as well as by converting them into standard “one serving” units using the USDA’s
Food and Nutrient Database for Dietary Studies (FNDDS) to ease comparison across foods. In addition, we analyzed outcomes on a
density scale by dividing each by the total number of kilocalories consumed by an individual. Density outcomes provided evidence on
whether the intervention resulted in changes to diet composition, not just absolute levels of intake.
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Plants

Seed stocks N/A

Novel plant genotypes  N/A

Authentication N/A
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