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RESEARCH ARTICLE

Schools provided healthy meals even
during COVID

Students who ate more school meals during COVID consumed more fruits and vegetables, but also
drank more sugary drinks.

by Kaela Plank, Amanda Linares, Sridharshi C. Hewawitharana and Gail Woodward-Lopez

Online: https://doi.org/10.3733/ca.2023a0012

National School Lunch Program (NSLP) and 15
million in the School Breakfast Program (SBP)
COVID-related school closures had a big impact on millions of children (USDA Economic Research Service 2022; USDA Food
nationwide, many of whom rely on schools for healthy meals. An online and Nutrition Service 2019). These programs provide
survey of 3,297 fourth- and fifth-grade students in 67 California schools free or reduced-price meals (FRPM) to schoolchildren
studied the dietary habits of schoolchildren during the pandemic. The from households with incomes at or below 185% of the
results showed that students who ate one or two school meals a day had federal poverty level (FPL) (USDA Economic Research
significantly higher intakes of vegetables, whole fruits, and 100% fruit Service 2021; USDA Food and Nutrition Service 2019).
juice, compared to students who did not eat school meals. Specifically, The programs are required to meet nutrition standards
students who ate one school meal a day ate more beans and orange consistent with the Dietary Guidelines for Americans
vegetables, while those who ate two school meals a day consumed a (DGA) and are an important nutritional safety net for
wider variety of vegetables, including beans and orange vegetables. children living in households with lower incomes (Cul-
However, children who ate one school meal a day drank more fruit drinks len and Chen 2017; USDA Food and Nutrition Service
and flavored milks than those who did not eat school meals. Further, 2012). Participation in school meal programs improves
students who ate two school meals consumed more fruit drinks, flavored student nutrition, school attendance, and academic
milks, and sports and energy drinks than those who did not eat school achievement and increases food security (Anzman-
meals. Our findings suggest that, while school meals were an important Frasca et al. 2015; Au et al. 2018; Frisvold 2015; Huang
source of fruits and vegetables during the pandemic, more needs to be and Barnidge 2016; Ralston et al. 2017).

done to reduce consumption of sugary drinks. In March 2020, schools closed abruptly due to
COVID-19. Throughout emergency school closures,
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Nutrition Policy Institute researchers
found that students who ate school
meals during the COVID-19 pandemic
consumed more fruits and vegetables
than those who did not eat school
meals. However, school meal
consumption was also associated with
a higher intake of sugary drinks. Photo:
monkeybusinessimages, iStock.
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districts continued to provide school meals through
grab-and-go, drive-up, and/or home delivery. Select
schools within districts served as meal pick-up sites and
were supported by partner agencies, including local
food banks and pantries. Meals for students in the dis-
trict could be picked up at any of these schools or other
locations in the community (Kinsey et al. 2020; Plank
et al. 2022; Tadayon 2020). Yet, during this time, school
meal participation decreased significantly across the
United States, and recovery to pre-pandemic participa-
tion levels has been challenged by supply chain issues
(Food Research and Action Center 2022; USDA Food
and Nutrition Service 2022b). Supply chain disruptions
resulted in barriers to procuring foods in full compli-
ance with school nutrition standards, which impacted
the quality of meals and student diets overall (School
Nutrition Association 2021a, 2021b; USDA Food and
Nutrition Service 2022b; Zuercher et al. 2022).

Despite monumental efforts by schools to mitigate
the effects of closures on student diet and food access,
U.S. Department of Agriculture (USDA) waivers to
facilitate meal procurement, and federal funding for
school meals, studies show a rise in food insecurity
compared to pre-pandemic levels and a decline in
fruit and vegetable intake, while sugar-sweetened bev-
erage (SSB) consumption remained high (Pierre et al.
2021; Schanzenbach 2020; Sharma 2020; USDA 2021;
USDA 2022).

Improving child nutrition security and diet qual-
ity — in particular, increasing fruit and vegetable
consumption and decreasing SSB consumption — is
a priority of the California Department of Public
Health’s CalFresh Healthy Living Program (CDPH-
CFHL), which is the Supplemental Nutrition Assistance
Program-Education (SNAP-Ed) in California. This is
accomplished through nutrition education and policy,
systems, and environmental change interventions that
promote healthy eating and increase access to healthy
food (USDA 2016). Local health departments collabo-
rate with schools where at least 50% of their student
population is eligible for FRPM to implement CDPH-
CFHL that targets these goals. CDPH-CFHLs prioriti-
zation of school-based programming makes it an ideal
partner for ensuring that school meals meet dietary
standards and student needs during school closures. To
better inform CalFresh Healthy Living and similar pro-
grams’ efforts, we aimed to (1) describe dietary intake
of students attending CalFresh Healthy Living-eligible
schools during school closures and (2) understand the
association between school meal consumption and di-
etary intake during school closures.

Fourth- and fifth-graders surveyed

This cross-sectional study included fourth- and fifth-
grade students attending 67 CalFresh Healthy Liv-
ing-eligible schools and after-school programs in
California. Local health department staff or trained
researchers recruited 50 schools that were interested in

To understand the
association between
school meal consumption
and dietary intake during
school closures, the
authors surveyed fourth-
and fifth-grade students
at 67 CalFresh Healthy
Living-eligible schools
and after-school programs
in California. Photo:
IPGGutenbergUKLtd,
iStock.

participating in CalFresh Healthy Living and another
17 eligible schools that were not interested in partici-
pating in the program (Linares et al. 2022).

At each participating school, approximately 60
students from at least three classrooms were invited
to take the survey prior to any implementation of
CDPH-CFHL programming at the school. None
of the students in this study had been exposed to
CalFresh Healthy Living programming at the time of
data collection. Parents and students could opt out of
the survey. A total of 3,804 students were invited to
participate in this evaluation. Of those, 507 students
were excluded from analysis due to student opt-out
(verbally or returned a signed opt-out form from their
parent or guardian), or missing covariate, exposure, or
outcome data.

This study was determined to be non-human-
subjects research by the Institutional Review Board
at UC Davis and exempt by the state of California’s
Committee for the Protection of Human Subjects.

Self-reported eating habits

The Eating and Activity Tool for Students was utilized
to assess students’ self-reported dietary behaviors and
sociodemographic characteristics. (See online support-
ing information.) The survey was administered online
in the classroom for students attending in person, or
via Zoom for students attending school remotely, by
trained local health department nutrition educators
and/or classroom teachers from October 2020 to May
2021. To capture typical school-day dietary intake,
survey administrators were directed to conduct surveys
on a weekday that was not a Monday or the day after

a weekday school holiday or break. Despite efforts to
ensure protocol fidelity, 6.7% were administered or
entered into the online survey tool on a Monday or day
after a holiday. Sensitivity analyses were conducted to
test for differences in exposure and dietary outcome
variables by survey administration date. No significant
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differences were found (data not shown). Therefore, all
surveys (n = 222) were kept in the final sample.

Dietary behavior assessments included whether
and where students consumed school breakfast and/or
lunch, and consumption frequencies for all fruits,
vegetables, and beverages consumed on the previous
day, regardless of location, source, or time of day. If
the student consumed the school meal at home, that
implies the meal was either picked up at a school that

TABLE 1. Sample characteristics

Student demographics (n = 3,297)
Age*
Gradet
Fourth
Fifth
Self-identified race/ethnicity
American Indian/Alaskan Native
Asian
Black
Latino
Native Hawaiian/Pacific Islander
White
Other
Multiple race/ethnicities
Self-identified sex
Female
Male
How student attended school
Did not attend school yesterday
In person
Distance learning
In person and distance learning
School meals consumed yesterday
Did not eat school breakfast or lunch meals
Ate one school meal (breakfast or lunch)
Ate two school meals (breakfast and lunch)
School sociodemographics (n = 67)
Racial/ethnic distribution of enrolled students (%)
American Indian/Alaskan Native
Asian
Black
Filipino
Latino
Multiracial
Pacific Islander
White
Not reported
Student enroliment

Percent of students eligible for free or reduced-price meals (FRPM)

* Mean student age adjusts for clustering by school.
T Atotal of 3,313 students reported their grade.
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Mean (SE) or n (%)

9.8 (0.05)

2,026 (61.5%)
1,267 (38.5%)

76 (2.3%)
147 (4.5%)
266 (8.1%)

1,646 (49.9%)
28 (0.8%)
546 (16.6%)
45 (1.4%)
543 (16.5%)

1,706 (51.7%)
1,591 (48.3%)

202 (6.1%)
199 (6.0%)
2,750 (83.4%)
146 (4.4%)

©
(6

2,408 (73.0%)
392 (11.9%)
497 (15.1%)

0.3 (0.04)
3.8(0.84)
7.4(1.22)
1.8 (0.28)
71.1(2.66)
2.7 (0.30)
0.5 (0.09)
11.6 (1.97)
0.8 (0.14)
537.2(21.42)
80.9 (1.62)

provided school meals or was delivered to the home.
No questions were included in the survey regarding
specifically how the school meal was obtained by the
household. To measure consumption frequency, 15 di-
etary questions were adapted from the validated School
Physical Activity and Nutrition (SPAN) survey, with
minor changes to formatting and wording made only
to improve readability (Penkilo et al. 2008; Thiagarajah
etal. 2008). These 15 questions measured the following
dietary components: starchy vegetables (one question
on intake of corn, potatoes, and peas — excluding
French fries, chips, and other fried potatoes), orange
vegetables, salad and green vegetables, other vegetables,
beans, fruit, 100% fruit juice, diet soda, fruit drinks,
sports drinks, regular soda, energy drinks, sweetened
coffee and tea, flavored milk, and water. Intake re-
sponses to questions about fruits and vegetables and
SSBs were summed to derive the following additional
outcome variables: total fruit, total fruit excluding
100% fruit juice, total vegetable (sum of starchy veg-
etable, orange vegetable, salad and green vegetable,
other vegetable, and bean question responses), total
SSBs (sum of fruit drinks, sports drinks, regular soda,
energy drinks, sweetened coffee and tea, and flavored
milk question responses), and total SSBs excluding fla-
vored milk.

Statistical analysis

Descriptive statistics were used to describe the student
and school samples. Multilevel, Poisson regression
using PROC GENMOD was used to assess the associa-
tions between number of school meals consumed in
the past day and dietary intake frequencies. The models
were adjusted for student-level age, race/ethnicity, sex,
method of attending school in the past day, and site-
level proportion of students eligible for FRPM, and ac-
counted for clustering by site. Students with incomplete
demographic (1 = 434) or school meal consumption

(n = 24) information were excluded from all analyses.
Students missing information on all outcomes were
also excluded (n = 20). A P-value of less than 0.05 was
considered statistically significant. Analyses were per-
formed in SASv9.4.

Diverse students surveyed

The overall analytic sample included 3,297 students
from 67 CalFresh Healthy Living-eligible schools
across California, and the final analytic samples ranged
from 3,263 to 3,295 students due to missing responses
in the outcomes of interest.

Students were, on average, 9.8 years old and 62%
were in fourth grade. About half identified as female
(52%) and half as Latino (50%) (table 1). Most students
attended school by distance learning (83%) and 12%
percent of students had eaten one school meal (either
breakfast or lunch) in the past day, while 15% percent
had eaten both school breakfast and lunch. There were



statistically significant differences in self-identified race/
ethnicity, sex, and method of school attendance on the
previous day between students who did not eat school
meals, those who ate one school meal, and those who ate
two school meals (see online supporting information).

On average, 81% of students enrolled in the sampled
schools were FRPM-eligible, based on pre-COVID
school meal eligibility criteria, and sampled schools
were mostly comprised of students identifying as
Latino (mean percent 71.1%), followed by white (11.6%)
and black (7.4%).

More fruits and vegetables

As table 2 shows, students on average ate fruit 2.4 +
0.04 (mean + SE) times per day (times/day), with 100%
fruit juice accounting for 40% of intake. Students ate
vegetables 3.2 + 0.08 times/day. As table 3 shows, eat-
ing more school meals was associated with higher
total fruit and vegetable consumption. Compared to
students who did not eat school meals, the frequency
of fruit consumption (excluding 100% fruit juice) was
20% greater (adjusted mean: 1.3 versus 1.6 times/day)
for those who ate one school meal and 28% greater (1.3
versus 1.7 times/day) for those who ate two meals (table
2). School meals were also associated with increased
consumption of 100% fruit juice; 26% (0.9 versus 1.1
times/day) for those who ate one school meal and 34%
(0.9 versus 1.2 times/day) for those who ate two meals.

A similar trend was seen for total vegetables; con-
sumption of one school meal was associated with a
13% higher vegetable consumption (adjusted mean:
3.0 versus 3.4 times/day), and two school meals was
associated with a 30% higher vegetable consumption
frequency (3.0 versus 3.9 times/day) compared to not
eating school meals. Eating two school meals was asso-
ciated with a higher consumption frequency across all
measured vegetable components and one school meal
was associated with higher bean and orange vegetable
consumption frequencies.

More sugary drinks from schools

Overall, sampled students consumed SSBs 2.3 + 0.05
times/day (meanz SE) with flavored milk accounting
for much of that intake (table 3). School meal consump-
tion was associated with a higher total SSB intake.
Compared to students who did not eat school meals,
SSB consumption frequency was 13% higher (adjusted
mean: 2.5 versus 2.8 times/day) among those who ate
one school meal and 30% higher (2.5 versus 3.1 times/
day) among those who ate two school meals (table

2). Consumption of one or two school meals was as-
sociated with increased fruit drink and flavored milk
intake. In addition to flavored milk and fruit drinks,
consuming two school meals was associated with
higher sports and energy drink consumption.

A vital source of nutrition

School meals provide about a third of a child’s daily
energy intake (Aranceta Bartrina and Pérez-Rodrigo
2006). Although the relationship between consumption
of school meals and overall diet quality has been ex-
plored previously, findings have been mixed. We found
that, with consumption of both one and two school
meals, there was a higher intake of total fruits and
total vegetables. This aligns with prior findings which
showed that students who consumed school breakfast
had higher Healthy Eating Index (HEI) scores for total
and whole fruit, and higher fruit intake when school
breakfast was consumed daily (Au et al. 2016; Au et al.
2018). Previous studies show mixed findings for veg-
etable intake and school meal types. One study found
that school breakfast and lunch consumption was as-
sociated with higher HEI scores for total vegetables,
while another study found no associations with school
breakfast and lunch intake (Au et al. 2016; Hanson and
Olson 2013). More recent findings show an association
between school breakfast and vegetable and legume in-
take, but not for school lunch. (Au et al. 2016; Au et al.
2018). Unlike past research, our analysis did not con-
sider school breakfast and lunch independently, which
reduces comparability across studies. Nevertheless, de-
spite added procurement challenges due to COVID-19,
our results corroborate past findings indicating that
school meals are associated with higher fruit intake
and provide further evidence that school meals are
positively associated with vegetable intake (Au et al.

TABLE 2. Average dietary intakes among sampled students

Whole sample (n = 67 schools)

Dietary intakes (number of times

drank/ate yesterday) n students
Water 3,273
Total SSBs 3,263
SSBs, excluding flavored milk 3,264
Fruit drinks 3,273
Sports drinks 3,269
Regular soda 3,274
Energy drinks 3,270
Sweetened coffee/tea drinks 3,272
Flavored milk/milk-type drinks 3,273
Total fruit 3,292
Fruit, excluding 100% juice 3,295
100% fruit juice 3,293
Total vegetables 3,286
Potatoes/corn/peas 3,294
Orange vegetables 3,294
Salad/green vegetables 3,292
Other vegetables 3,294
Beans 3,293

* Standard errors adjusted for clustering of students by school.

californiaagriculture.org

Mean (SE)*
2.3(0.02)
2.3(0.05)
1.7 (0.05)
0.7 (0.02)
0.3(0.01)
0.4 (0.02)
0.1(0.01)
0.3 (0.01)
0.6 (0.02)
2.4(0.04)
1.5(0.03)
0.9 (0.02)
3.2(0.08)
0.7 (0.02)
0.6 (0.02)
0.8 (0.02)
0.8 (0.02)
0.4 (0.02)
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TABLE 3. Adjusted means and associations between number of school meals consumed and dietary intake frequency in the past day

Dietary intakes (number of
times drank/ate yesterday)

Water

Total SSBs

SSBs, excluding flavored milk
Fruit drinks

Sports drinks

Regular soda

Energy drinks

Sweetened coffee/tea drinks
Flavored milk/milk-type drinks
Total fruit

Fruit, excluding 100% juice
100% fruit juice

Total vegetables
Potatoes/corn/peas

Orange vegetables
Salad/green vegetables
Other vegetables

Beans

Did not eat any school meals

Ate one school meal

Ate both school breakfast and lunch

Adjusted Adjusted Adjusted

n n mean n n mean n n mean

schools students (95% CI) schools students (95% CI) IRR* schools students (95% CI) IRR*
64 2,393 2.3(2.18,2.36) 60 389 2.3(2.17,2.43) 1.01 64 491 2.2(2.11,233) 098
64 2,388 2.5(2.31,2.69) 60 388 2.8(2.45,3.25) 1.13 64 487 3.1(2.74345) 1.23
64 2,388 1.9 (1.74,2.09) 60 389 2.1(1.80,2.46) 1.1 64 487 23(2.04,263) 1.21
64 2,393 0.7 (0.60,0.75) 60 389 0.8 (0.67,0.94) 1.19 64 491 0.9(0.74,1.02) 1.30
64 2,390 0.3(0.26,0.38) 60 389 0.4 (0.28,0.46) 1.13 64 490 0.4(0.34,0.51) 1.32
64 2,393 0.4 (0.39,0.51) 60 389 0.4(0.30,047) 0.86 64 492 0.4(0.38,0.52) 1.01
64 2,393 0.1 (0.10,0.18) 60 389 0.2(0.12,0.28) 1.35 64 488 0.2(0.14,031) 1.56
64 2,391 0.3(0.25,0.36) 60 389 0.4(0.27,0.48) 1.20 64 492 0.3(0.26,0.42) 1.1
64 2,393 0.6 (0.50,0.64) 60 388 0.7 (0.58,0.80) 1.20 64 492 0.7 (0.62,0.85) 1.29
64 2,406 2.2(2.03,2.45) 61 390 2.7 (2.47,3.02) 1.22 65 496 29(2.61,3.21) 1.30
64 2,408 1.3(1.18,1.48) 61 390 1.6 (1.40,1.80) 1.20 65 497 1.7(1.50,1.90) 1.28
64 2,406 0.9 (0.81,1.00) 61 391 1.1(1.02,1.27) 1.26 65 496 1.2(1.07,1.35) 1.34
64 2,403 3.0(2.68,3.30) 60 388 3.4(2.92,3.89) 1.13 65 495 3.9(3.43,439) 1.31
64 2,407 0.7 (0.56,0.75) 60 391 0.7 (0.62,0.90) 1.15 65 496 0.9(0.73,0.99) 1.31
64 2,407 0.5(0.44,0.57) 61 390 0.6 (0.53,0.76) 1.26 65 497 0.7 (0.64,0.84) 1.47
64 2,405 0.8 (0.66,0.85) 61 390 0.8 (0.65,0.92) 1.03 65 497 1.0(0.85,1.18) 1.33
64 2,407 0.7 (0.64,0.81) 61 390 0.8(0.67,0.92) 1.09 65 497 0.9(0.77,1.00) 1.22
64 2,406 0.3(0.25,0.38) 61 391 0.4 (0.28,0.49) 1.21 65 496 0.4(0.29,049) 1.23

*The incident rate ratio (IRR) was derived from multilevel, Poisson regression, adjusting for student age, race/ethnicity, sex, and method of attending school the past day, school proportion of students eligible for free-
and reduced-price meals, and accounting for clustering by school. "Did not eat any school meals" category was used as the reference group for comparisons. Bold font indicates significance at P < 0.05. Example IRR
interpretation for Total SSBs: The average number of times total SSBs were consumed was 1.13 times higher (IRR = 1.13) among students who ate one school meal compared to those that did not eat any school meals.
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2016; Hanson and Olson 2013). Lastly, our findings

on fruit and vegetable intake are encouraging because
they align with the DGA recommendation to consume
a variety of vegetables (USDA and U.S. Department of
Health and Human Services 2020) and highlight how
the federal nutrition policies outlined in the Healthy,
Hunger-Free Kids Act may have positively impacted
student diet (Healthy, Hunger-Free Kids Act 2010).

Concern about sweet drinks

Our findings also suggest that there remains room for
improvement in fruit and vegetable intake, thereby
highlighting the ongoing need for programs like Cal-
Fresh Healthy Living to support fruit and vegetable
access in schools and promote fruit and vegetable
consumption among students and their families. Par-
ticularly for fruit intake, current recommendations
promote whole fruit over 100% juice and encourage
limiting juice intake to 8 ounces per day (Heyman et
al. 2017). In this sample, fruit juice represented over
40% of fruit intake, suggesting a need to support and
encourage schools to offer and promote whole fruit
consumption over fruit juice.

SSBs contribute significantly to total added sugar
intake for children (Bailey et al. 2018; CDC 2022). In
our sample, students consumed SSBs 2.3 times/day.

VOLUME 77, NUMBER 3-4

This is considerably higher than the average of one SSB,
or 143 calories per day, previously reported for children
2 to 19 years old (Rosinger et al. 2017). Consumption
of over two SSBs (286 calories from added sugar) daily
would likely contribute to sugar intake that exceeds the
DGA recommendation to limit added sugar to less than
10% of total daily energy, which is 1,400-2,600 calories
for 9- to 13-year-olds (USDA and U.S. Department of
Health and Human Services 2020).

While flavored milk is an allowable beverage to
serve with elementary school meals (USDA Food and
Nutrition Service 2022a), we classify it as an SSB in this
study because it can contain up to twice as much sugar
as white milk (Hahn et al. 2022; NYC Health Center for
Health Equity n.d.). National School Lunch Program
participants often select nonfat flavored milk as their
beverage of choice (Bergman et al. 2016), which may
explain the observed association between school meals
and flavored milk consumption. Furthermore, during
school closures, the USDA released a meal pattern flex-
ibility waiver, removing the requirement that schools
offer at least two milk types with school meals (USDA
Food and Nutrition Service 2020). Due to supply chain
disruptions and/or student preference, schools may
have only offered flavored milk with school meals,
eliminating students’ ability to choose a white milk op-
tion. Past studies have shown that removing flavored



milk from school meals reduces sugar intake with min-
imal impact on overall milk consumption (Thompson
etal. 2020). Given that almost three-quarters of SSB
consumption in our sample was attributed to flavored
milk, removing flavored milk or, at a minimum, en-
suring white milk access during school closures, may
protect against excessive sugar intake. Additional stud-
ies should evaluate how milk type availability during
emergency school closures impacts flavored milk and
total sugar intake. Given the health benefits of reducing
sugar intake, programs like CalFresh Healthy Living
can support schools through promoting white milk
consumption among students and working with school
nutrition services to ensure white milk is the default
option.

The observed association between fruit drink con-
sumption and school meals is inconsistent with the
literature indicating school lunch eaters drink fewer
fruit drinks than students who do not eat school lunch
(Johnston et al. 2012). Misclassification error of fruit
drinks may explain our counterintuitive findings.
Studies show that children struggle to use and com-
prehend nutrition labels (Brierley and Elliott 2015;
Lytle et al. 1997), which may affect students’ ability
to accurately discern between 100% fruit juice and
fruit drinks. Since only 100% fruit juice, and not fruit
drinks, qualifies as a fruit serving for federally reim-
bursable school meals, it is unlikely that schools would
knowingly offer fruit drinks with meals (USDA Food
and Nutrition Service 2012). Furthermore, fruit drinks
do not meet California Education Code beverage
standards, which govern competitive sale of beverages
on campus (California Education Code 2001). These
standards may influence food service decisions for all
beverage procurement, further reducing the likelihood
that fruit drinks would be offered with school meals.
The observed correlation might be due to differences in
fruit drink availability at home or other neighborhood
settings between students who consumed school meals
and those who did not. Unmeasured factors such as
the home environment may also explain the observed
associations between school meal consumption and
increased intake of energy and sports drinks. Further
research is needed to understand the types of beverages
offered with school meals and at home during school
closures and the subsequent impact on beverage con-
sumption. While school support to ensure adherence
to standards when providing grab-and-go meals may
be helpful, education for students and their caregivers
about the dietary impacts of SSB consumption may
also be effective at reducing consumption of sugar-
sweetened fruit drinks.

Snapshot in time

Our study had some limitations. First, it was a cross-
sectional study, rather than a study of change over
time, and thus does not allow for causal inferences.
Second, convenience sampling was used, thus limiting

the generalizability of the findings. Furthermore,
dietary measures were self-reported by children and
only measured one day of intake, which may not be
representative of a child’s typical diet. However, ques-
tions used to assess dietary intake were validated
among fourth-graders (Penkilo et al. 2008; Thiagara-
jah et al. 2008). Additionally, the specific foods pro-
vided with school meals and from other settings are
unknown, limiting our ability to attribute differences
to a given source. This may be particularly true for
the observed associations for fruit, sports, and energy
drinks. Further, only a fraction (27%) of our sample
ate school meals during this time, perhaps due to the
increased difficulty of obtaining school meals during
school closures and distance learning (Cadenhead et
al. 2022; Plank et al. 2022). This may have reduced the
power of our study to detect statistically significant
differences between students who did not eat school
meals and those who ate one or two school meals.
Despite the small sample size, we still observed signifi-
cant associations between school meal consumption
and increased intake of fruits and vegetables, further
exemplifying how important school meals are for
improving dietary intake. While these results are only
generalizable to students attending CalFresh Healthy
Living-eligible schools in California and may not

be representative of California students as a whole,
nearly 60% of California
public school students are
currently FRPM eligible
(California Department of
Education 2021), making
these findings especially
relevant from a health eq-
uity standpoint.

Preparing for
future closures

To our knowledge, this
study is one of the first

to assess the association
between school meals

and dietary intake during
COVID-19-related school
closures. Our findings cor-
roborate previous research
that school meals make an
important contribution to
children’s consumption

of fruits and vegetables.
However, our study also
identified a correlation
between increased school
meal consumption and
higher consumption of
SSBs, thereby highlighting
the potential opportunity
for improvement. There is

californiaagriculture.org

Almost three-quarters

of sugar-sweetened
beverage consumption

in the authors’sample
was attributed to flavored
milk, which can contain
up to twice as much sugar
as white milk. Removing
flavored milk, or ensuring
white milk access during
school closures, may
protect against excessive
sugar intake. Photo: og-
vision, iStock.
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Nearly 60% of California
public school students are
eligible for free or reduced-
priced meals. Studies show
that participation in school
meal programs improves
student nutrition, school
attendance, and academic
achievement. Photo: BRPH,
iStock.
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still much to learn about how children’s diets changed
during COVID-19. Some of the unknowns include
whether the dietary quality of school meals changed
significantly with the adoption of grab-and-go style
meals, how children’s eating habits changed when din-
ing away from school, and how foods available to them
at home impacted overall diet.

Despite these unknown factors, it is reasonable
to assume that students’ abilities to attend school in
person and eat healthy meals on site may again be
challenged for a variety of health and safety reasons.
To ensure that future emergencies do not exacerbate
health disparities among students, schools need to be
prepared to offer nutritious meals despite these chal-
lenges. This study identified areas for improvement that
can help guide future interventions implemented by
CalFresh Healthy Living and similar programs. These
programs can help support schools during emergency
closures by continuing to educate students and their
families about nutrition and the risks of consuming
SSBs; building partnerships throughout the commu-
nity to ensure access to healthier beverages; providing
professional training and logistical support to school
nutrition services to ensure that white milk, not sweet-
ened drinks, is the default beverage for school meals;
and, in the event of supply chain challenges, fostering
schools’ ability, in conjunction with partners and other
stakeholders, to independently procure food that meets
school meal standards.
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