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Abstract

Purpose The present work investigated dietary changes amongst individuals living with and beyond cancer (LWBC) from
before to during the pandemic. To identify those at greatest risk of unhealthy changes, it was further examined whether pat-
terns varied by sociodemographic, health-related, and COVID-19-related characteristics.

Methods This longitudinal cohort study analysed data from 716 individuals LWBC participating in the Advancing Survivor-
ship Cancer Outcomes Trial (ASCOT). Using data provided before and during the pandemic, changes in fruit and vegetable,
snack, and alcohol intake were tested using mixed-effect regression models.

Results Fruit and vegetable (95%CI: — 0.30; — 0.04) and alcohol consumption (95%CI: — 1.25; —0.31) decreased, whilst
snacking increased (95%CI: 0.19; 0.53). Women and individuals with limited social contact were more likely to reduce fruit
and vegetable intake during the pandemic. Women and individuals with poorer sleep quality, limited social contact, and
shielding requirements and without higher education were more likely to increase snacking during the pandemic. Individuals
with poorer sleep quality, poorer mental health, and regular social contact were more likely to decrease alcohol consumption
during the pandemic.

Conclusions Findings suggest decreased intake for fruit, vegetable, and alcohol consumption and increased snack intake in
response to the pandemic amongst individuals LWBC. These changes appear to differ across various characteristics, sug-
gesting the pandemic has not equally impacted everyone in this population. Findings highlight the need for targeted post-
COVID strategies to support individuals LWBC most adversely affected by the pandemic, including women and socially
isolated individuals. This encourages resources to be prioritised amongst these groups to prevent further negative impact
of the pandemic. Whilst the findings are statistically significant, practically they appear less important. This is necessary to
acknowledge when considering interventions and next steps.
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Introduction

The COVID-19 pandemic has negatively impacted people’s
lives, including their physical and mental health, financial
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in dietary change, as certain groups of individuals may have
changed their behaviours in different ways [14].

Identifying factors associated with dietary change gener-
ally, and during the pandemic, is important for identifying
those at greatest risk. Several sociodemographic variables
associated with diet across the life course have been identi-
fied. Diet quality appears to follow a socioeconomic gradi-
ent; one study observed that higher baseline education levels
predicted increased healthier dietary patterns over 4 years
[15]. This observed gradient may be due to lack of nutri-
tional education [16] or financial resources [17]. Contrast-
ingly, during the COVID-19 lockdown, research observed
that those with a high education level ate less healthily and
purchased more snacks compared to those with low educa-
tion levels [18]. This may be due to individuals with higher
education being more likely to work from home during
lockdown which likely influenced eating behaviours [19].
Research has also established differences between males and
females regarding their health behaviours and motivations
for adhering to positive health behaviours [20]. For example,
females generally place greater importance on healthy eating
than males [21]. During the COVID-19 pandemic, one study
using data from 5 British cohort studies observed that men
had higher alcohol consumption than women and reported
lower fruit and vegetable intake both before and during the
pandemic [22].

Health-related factors also influence dietary intake. Short
sleep duration and poor sleep quality are associated with
increased snacking and preference for energy-dense foods
[23]. Mental health conditions have also been associated
with poorer diet quality. One study of 1634 adults from the
Netherlands observed diet quality to be worse amongst par-
ticipants with a current anxiety or depressive disorder than
amongst healthy controls [24]. Research conducted during
the pandemic identified an association between higher stress
and unhealthy eating practices [25]. These health factors are
important as sleep [26] and mental health [27] have been
impacted by the pandemic.

The pandemic has led to increased social isolation due to
imposed social restrictions. Individuals at greater risk from
the virus due to existing health conditions were advised
to ‘shield’, which furthered isolation. Evidence suggests
that social factors such as frequency of social contact and
social engagement are important influences on diet [28, 29].
Socially isolated older adults appear to be especially vulner-
able to dietary inadequacy, including minimal consumption
of fruit and vegetables, due to a lack of social support [30].
Considering the increase in social isolation during the pan-
demic [31], it is critical to understand how this change has
impacted diet.

A key population for whom health behaviours are particu-
larly important are individuals living with and beyond cancer
(LWBC). Currently, 2.5 million people are estimated to be
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LWBC in the UK, rising to 4 million by 2030 [32]. Cancer
survivorship benefits from healthy lifestyle factors; adopting
the healthiest lifestyle is associated with a 52% lower cancer
mortality risk compared with having the least healthy lifestyle
[33]. The World Cancer Research Fund (WCRF) has provided
a set of dietary recommendations for those LWBC including
to (a) eat at least 30g of fibre and 400g of fruit and vegetables
every day, (b) limit fast foods and other processed foods high
in fat, starches, or sugars, (c) limit red meat consumption to
500g per week and avoid processed meat, and (d) not drink
alcohol. Research has suggested that dietary behaviours may
improve following a cancer diagnosis, including increased fruit
and vegetable consumption and reduced intake of sugar and
sweets [34-36]. A recent systematic review observed that a
better overall diet may improve survival and quality of life
after a breast cancer diagnosis and a Mediterranean diet may
be protective for overall mortality following a colorectal cancer
diagnosis [37]. Inflammation may act as a potential pathway
for these associations as higher quality diets post-diagnosis
were associated with lower C-reactive protein levels in cancer
patients [38] and both a Mediterranean diet and lower Healthy
Eating Index diet scores are considered to have low inflamma-
tory potential [39]. This demonstrates the beneficial effects of
a healthy dietary pattern on cancer survival in terms of mortal-
ity but also for quality of life. However, the dietary impact of
the pandemic amongst individuals LWBC and the individu-
als LWBC most vulnerable to unhealthy dietary changes is
unknown. It is important to identify those most likely to expe-
rience dietary change during the pandemic as this can inform
the development of post-COVID targeted strategies to support
those most adversely affected by the pandemic.

Using longitudinal data from the Advancing Survivorship
Cancer Outcomes Trial (ASCOT), we evaluated whether diet
(fruit and vegetable, snack, and alcohol consumption) was
different during the COVID-19 pandemic compared with
before the pandemic. We also investigated whether dietary
patterns varied with sociodemographic (gender, education),
health-related (sleep quality, anxiety, and depression), and
COVID-19-related factors (shielding, social contact). Two
research questions were constructed: (1) Has the intake
of fruit and vegetables, snacks, and alcohol changed for
individuals LWBC from before to during the pandemic?
(2) What sociodemographic, health-related, and COVID-
19-related predictors influenced dietary change amongst
individuals LWBC during the pandemic?

Methods and materials
Design and procedure

This study is part of ASCOT, a 2-arm randomised con-
trolled trial that tested a brief habit-based health behaviour
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intervention for individuals LWBC [40]. The trial included
1348 patients diagnosed with non-metastatic (stages [-III)
breast, prostate, or colorectal cancer, recruited from seven
NHS trusts across London and Essex. Surveys were com-
pleted on paper, online, or via telephone with a researcher at
baseline, 3 months, 6 months, and 2 years post-recruitment
with the addition of a COVID-19 follow-up. The current
research used the participants from ASCOT as a cohort
rather than assessing intervention effectiveness. The sample
included participants who, before the pandemic began, had
completed all main trial assessments (3 months, 6 months,
and 2 years) and those who had completed the 6-month
assessment but were not yet due for the 2-year assessment.
Questionnaire data was used from two timepoints: partici-
pant’s most recent assessment before the pandemic and dur-
ing the pandemic. The most recent questionnaires completed
before the pandemic were collected between April 2018 and
March 2020, and the COVID-19 follow-up was completed
between September 2020 and May 2021.

Sample

The participants were adult non-metastatic breast, prostate,
or colorectal cancer patients who received their diagnosis
between 2006 and 2016, had completed primary curative
treatment, and expressed interest in participating in a life-
style programme. Participants were excluded at baseline if
they were receiving active treatment for cancer or were not
able to consent due to severe cognitive impairment. Included
in the current analyses were participants with valid data for
fruit and vegetable, snack, and alcohol consumption at both
the before pandemic and during pandemic assessment points
(N=1716).

Measures
Outcome variables

Fruit and vegetable consumption was measured using a
2-item measure requiring participants to separately state
how many portions of fruit and vegetables they usually ate
over the past month, with possible responses ranging from 1
(‘less than one per week’) to 7 (‘3 or more per day’). These
two responses were converted into a number that reflected
the number of portions per day and then summed to create
a combined daily fruit and vegetable score (range 0-7) [41]
which has been validated against biomarkers [42].

Snack food consumption was measured using an item
from the Dietary Instrument for Nutrition Education (DINE)
[43]. Participants stated how many times a week they ate
a serving of biscuits, chocolate, or savoury snacks (e.g.
crisps, nuts). Possible responses ranged from 1 (‘less than
once a week’) to 4 (‘6 or more per week’). Answers were

converted into a number that reflected the number of por-
tions per week.

Finally, alcohol consumption was measured using 2 items
adapted from the AUDIT-C. Firstly, how often do you have
a drink containing alcohol with the responses of ‘never’,
‘monthly or less’, ‘2—4 times per month’, ‘2-3 times per
week’, ‘4-5 times per week’, or ‘everyday’. Secondly, how
many units of alcohol do you drink on a typical day when
you are drinking with the responses ‘I never drink alco-
hol’, ‘1-2°, 2-4’, *5-6’, “7-9’, or ‘10+’ units. These two
responses were then converted to numbers and multiplied
to create weekly units of alcohol, ranging from 0 to 70 units
per week.

Exposure variables

Several exposure variables were assessed, including sociode-
mographic, health-related, and COVID-19-related variables.
The sociodemographic variables included were gender (male
(reference category) versus female) and education (higher
education (reference category) versus no higher education).

The health-related variables included were mental health
and sleep quality during the pandemic. Mental health was
assessed using a single item from the EQ-5D developed by
the Euroqol Group [44]. The validity and reliability of this
measure amongst cancer patients have been supported [45].
Participants selected 1 of 5 responses that best describes
their health today. For anxiety and depression, responses
ranged from ‘I am not anxious or depressed’ to ‘I am
extremely anxious or depressed’. Due to a small number of
participants in certain groups, responses were categorised
into ‘no symptoms’ (reference category), ‘minimal symp-
toms’, and ‘high symptoms’. It has been suggested that a
single question on depressed mood can detect 85-90% of
patients with major depressive disorder [46]. Sleep qual-
ity was assessed using the Pittsburgh Sleep Quality Index
(PSQI), a 19-item self-report questionnaire that assesses
sleep quality and quantity and ranges from O to 21 (higher
scores indicating worse sleep quality). The questionnaire
yields 7 component scores: subjective sleep quality, sleep
latency, duration, habitual sleep efficiency, sleep distur-
bances, use of sleep medication, and daytime dysfunction.
Items 5d and 5j and 10a—e of the PSQI were omitted for the
present survey and scoring was adjusted accordingly. Psy-
chometric evaluation supports its internal consistency, reli-
ability, and construct validity amongst cancer patients [47].

The COVID-19-related variables included were the
requirement to shield and social contact during the pan-
demic. For shielding, participants were asked whether
they received a letter from the government stating they
were required to shield as they were at high risk from the
virus. Responses were ‘yes’ or ‘no’ (reference category).
Social contact during the pandemic was assessed by asking
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participants the activities they were completing outside of
their house at the time they completed the questionnaire.
Possible responses included ‘not leave home at all’, ‘only
leave for exercise or medical appointments’, ‘only leave for
exercise, medical appointments, food shopping or to collect
medication’, ‘only leave for exercise, medical appointments,
food shopping, collect medication, or work’, ‘not restrict
where you went but socially distanced when near others’, or
‘not restrict where you went or how far away you were from
others’. Due to a small number of participants in certain
groups, these were categorised into limited (responses 1-3)
or regular social contact (4-6) (reference category).

Statistical analyses
Main analyses

Statistical analyses were conducted in R and separate anal-
yses were conducted for each of the dietary components.
Descriptive statistics are reported as means (M) and stand-
ard deviations (SD) or n (%). Missing data for all included
exposure and outcome variables was below 5%. Linear
mixed-effect models were conducted using the Ime4 pack-
age to estimate changes in fruit and vegetable, snack, and
alcohol intake during the COVID-19 pandemic. To address
the first research question, changes in the dietary outcomes
were estimated using a binary predictor variable that indi-
cated whether the outcome was measured before or during
the pandemic, which we shall name the time indicator. To
address the second research question, interaction effects
between the time indicator and the sociodemographic,
health-related, and COVID-19-related variables were exam-
ined in separate models to understand whether and how the
change in dietary outcomes might vary across different char-
acteristics. The covariates that were included in the analyses
were based on previous research and included age, gender,
ethnicity, and education.

Sensitivity analyses

Subgroup analyses were conducted to understand whether
the participants excluded from the current sample, due to the
diet-related exclusion criteria, differed meaningfully from
those included.

Results
A total of 716 participants out of 1348 at baseline (53.1%)
were included in the current analyses. Participant char-

acteristics are presented in Table 1. Participants had a
mean age of 66 years at the COVID-19 follow-up, 62.3%
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were female, 94.1% were of white ethnicity, and 37.7%
had higher education. Regarding mental health, 54.6%,
33%, and 12.4% of participants reported feeling no, low,
and strong feelings of anxiety and/or depression. Aver-
age sleep quality score was ~6.82 (+3.49; range =0-19).
For COVID-19-related factors, only 17.7% of participants
were sent a letter saying they needed to shield and 49.9%
had limited social contact during the pandemic. Average
intake for each of the dietary outcomes is presented in
Table 2. Before the pandemic, average daily portions of
fruits and vegetables were ~4.20 (+2.07; range =0-T7)
compared to~4.02 (+2.01; range =0-7) during the pan-
demic. Before the pandemic, average weekly portions
of snacks were ~2.45 (+2.13; range =0-7) compared
to~2.78 (+2.23; range =0-7) during the pandemic.
Finally, average weekly alcohol consumption before the
pandemic was ~6.24 (+10.11; range =0-70) compared
to~5.52 (+9.22; range =0-70) during the pandemic.

Table 1 Sample characteristics

Variable Overall (N=716)
Age
Mean (SD) 66.48 (10.68)
Range 34.09-89.20
Gender
Male 270 (37.7%)
Female 446 (62.3%)
Ethnicity
Missing 2 (0.3%)
White 672 (94.1%)
Other 42 (5.9%)
Education
Missing 34 (4.7%)

425 (62.3%)
257 (37.7%)

Does not have higher education
Has higher education
Anxiety and depression

No feelings 391 (54.6%)
Some feelings 236 (33.0%)
Strong feelings 89 (12.4%)
Sleep quality
Missing 6
Mean (SD) 6.82 (3.49)
Range 0-19
Shielding
Yes 589 (82.3%)
No 127 (17.7%)
Social contact
Limited 352 (49.2%)
Regular 364 (50.8%)
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Table 2 Descriptives for the dietary outcomes (N=716)

Variable Before the pandemic ~ During the pandemic

Fruit and vegetables

Mean (SD) 4.20 (2.07) 4.02 (2.01)

Range 0-7 0-7
Snacks

Mean (SD) 2.45(2.13) 2.78 (2.23)

Range 0-7 0-7
Alcohol

Mean (SD) 6.24 (10.11) 5.52(9.22)

Range 0-70 0-70

Mixed effect individual models

The independent mixed effect models are summarised in
Table 3. Fruit and vegetable consumption decreased from
before to during the pandemic by 0.17 portions per day
(95%CI: — 0.30; — 0.04). Snack intake increased from before
to during the pandemic by 0.36 portions per week (95%CI:
0.19; 0.53). Alcohol intake decreased from before to during
the pandemic by 0.78 units (95%CI: —1.25; —0.31).

Mixed effect interaction models

The mixed effect interaction models are summarised in
Table 4. The interaction with gender suggests that males
did not change their fruit and vegetable intake from before to
during the pandemic, whereas females decreased their intake
by 0.27 portions (interaction effect= —0.27; 95%CI: — 0.54;
0.00). Likewise, snack intake for males increased from
before to during the pandemic by 0.07 portions per
week compared to 0.52 portions for females (interaction
effect=0.45; 95%CI: 0.10; 0.80). Individuals with higher
education increased their snack intake by 0.12 portions per
week from before to during the pandemic, compared to a
0.50 increase for those without higher education (interaction
effect=0.38; 95%CI: 0.03; 0.73).

Table 3 Mixed effect main models (N=716) for fruit and vegetable,
snack, and alcohol intake

Predictors  Estimates (b) Cllow Clhigh P value FDR
Fruit and Veg!

Wave -0.17 -0.3 -0.04 0.01  0.01
Snacks'

Wave 0.36 0.19 0.53 <0.001 0.002
Alcohol’

Wave -0.78 -125 =031 <0.001 0.002

ICovariates included age, gender, education, and ethnicity

Table4 Mixed effect interaction models for fruit and vegetable,
snack, and alcohol intake

Predictors

Estimates

CIlow CIhigh Pvalue FDR®

Fruit and veg'?

Wave*Gender —-0.27 —-0.54  0.00 0.05 0.09
Wave*Education  0.06 -0.21 033 0.69 0.77
Wave* Anxiety -0.02 -031 0.26 0.86 0.86
(low)
Wave* Anxiety 0.04 -037 045 0.86 0.86
(high)
Wave*Sleep —-0.01 -0.05 0.02 041 0.57
Wave*Shield 0.2 —-0.14 0.54 0.24 0.36
Wave*Social 0.28 0.02 0.54 0.04 0.07
Snacking'?
Wave*Gender 0.45 0.10 0.80 0.01 0.05
Wave*Education  0.38 0.03 0.73 0.03 0.07
Wave*Anxiety 0.14 -023 052 045 0.57
(low)
Wave* Anxiety 0.50 —-0.04 1.03 0.07 0.12
(high)
Wave*Sleep 0.06 0.02 0.11 0.01 0.03
Wave*Shield 0.75 0.30 1.19 <0.001 0.01
Wave*Social 0.56 0.23 0.90 <0.001 0.01
Alcohol'?
Wave*Gender -0.16 -1.13  0.82 0.75 0.83
Wave*Education  0.82 —0.15 1.78 0.10 0.16
Wave*Anxiety —1.11 —-2.14 -0.08 0.03 0.07
(low)
Wave* Anxiety —1.68 -3.16 -0.21 0.03 0.07
(high)
Wave*Sleep -0.13 -0.26 -0.01 0.03 0.07
Wave*Shield 0.46 —-0.77 1.70 0.46 0.57
Wave*Social 1.27 0.34 2.21 0.01 0.04

! Covariates included age, gender, education, and ethnicity

2The reference categories were being male, having higher education,
no feelings of anxiety or depression, not shielding, and regular social
contact

3FDR, false discovery rate; results after adjustment for multiple test-
ing

Participants with high (~1.48 units) (interaction
effect=—1.68; 95%CI: —3.16;—0.21) and low (~0.91 units)
(interaction effect= —1.11; 95%CI: —2.14; —0.08) feel-
ings of anxiety or depression showed greater decreases in
alcohol consumption compared to those with no feelings of
anxiety or depression (~0.2 units). Individuals with poorer
sleep quality had a greater increase in snacking compared
to those with better sleep quality (interaction effect=0.06;
95%CI: 0.02; 0.11). For example, participants with a sleep
score of 1, indicating good quality sleep, did not change their
weekly snack intake from before to during the pandemic,
compared to individuals with a sleep score of 19, indicat-
ing poor quality sleep, increased their snacking intake by
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1.08 portions per week. Individuals with poorer quality sleep
have a greater decrease in alcohol consumption compared to
those with better quality sleep (interaction effect= —0.13;
95%CI: —0.26; —0.01). For example, participants with a
sleep score of 1, indicating good sleep quality, decreased
their alcohol consumption by 0.01 units compared to a
decrease of 2.35 units for those with a score of 19, indicat-
ing poor sleep quality.

Participants who received a letter recommending them to
shield showed a greater increase in snacking (~0.98 portions
per week) compared to those who did not (~0.23 portions
per week) (interaction effect=0.75; 95%CI: 0.30; 1.19).
Participants with regular social contact showed a greater
decrease in fruit and vegetable intake (~0.31 portions) com-
pared to those with limited social contact (~0.03 portions)
(interaction effect=0.28; 95%CI: 0.02; 0.54). Participants
with regular social contact increased their snack intake by
0.09 portions per week from before to during the pandemic,
compared to 0.56 portions for individuals with limited social
contact (interaction effect=0.56; 95%CI: 0.23; 0.90). Par-
ticipants with regular social contact decreased their alco-
hol consumption by 1.39 units compared to a decrease of
0.12 units for those with limited social contact (interaction
effect=1.27; 95%CI: 0.34; 2.21).

There were no changes in fruit and vegetable consump-
tion from before to during the pandemic by education, men-
tal health, sleep, or shielding. Likewise, mental health was
not associated with changes in snacking and gender, edu-
cation, and shielding were not associated with changes in
alcohol consumption.

Sensitivity analyses

The subgroup analyses (Supplementary Table 1) compar-
ing participants that were excluded (N=632) and included
(N=716) in the current sample suggest that the samples
differed by age, ethnicity, education level, and number
of comorbidities but not by gender or index of multiple
deprivation.

Discussion

The current research observed dietary changes amongst indi-
viduals LWBC during the COVID-19 pandemic. Specifi-
cally, fruit, vegetable, and alcohol consumption decreased
whilst snacking increased. Changes in dietary habits were
influenced by sociodemographic, health-related, and
COVID-19-related factors. Women and individuals with
limited social contact were more likely to reduce fruit and
vegetable intake during the pandemic. Women and individ-
uals with poorer sleep quality, limited social contact, and
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shielding requirements and without higher education were
more likely to increase snacking during the pandemic. Indi-
viduals with poorer sleep quality, greater anxiety and depres-
sion levels, and regular social contact were more likely to
decrease alcohol consumption during the pandemic.

The first research question aimed to identify changes
in the consumption of fruit and vegetables, snacking, and
alcohol amongst individuals LWBC from before to during
the pandemic. Within this sample, fruit and vegetable con-
sumption appeared to decrease from before to during the
pandemic which is supported by existing research [48]. Pos-
sible explanations for this finding include disruption to the
food supply chain during the pandemic [49] impacting food
availability [50, 51], leading to shifting preferences towards
non-perishable foods over fresh foods, including fruit and
vegetables [49]. Likewise, the negative economic impact
of the pandemic [52, 53] may have encouraged a reduction
in purchasing fruit and vegetables as they are perceived as
more expensive [54]. Furthermore, increased stress and
anxiety levels amongst individuals LWBC [55] may have
led to increased snacking and reduced fruit and vegetable
consumption [48, 56, 57]. Previous research identifies an
association between ‘natural disasters’ and reduced fresh
produce consumption [58], explained via a combination of
higher anxiety levels, increased food prices, and decreased
availability, which could be likened to the pandemic.

Research supports the finding that snacking increased
during the pandemic for individuals LWBC. During the
pandemic, increased snacking has been observed alongside
elevated stress, boredom, and emotional eating [59-61].
Given the high palatability of snacks, they may have acted
as a comfort mechanism to deal with COVID-19-related
stress [60, 62]. Foods high in saturated fat, salt, and sugar
(HFSS) also tend to be cheaper and have long shelf lives.
Individuals may have ‘stocked-up’ on HFSS foods through
less frequent shopping trips [60]. Home confinement appears
to have increased sedentary time amongst breast cancer
patients during the pandemic up to 54.2% [63], which may
have further contributed to increased snacking [64].

The finding that alcohol consumption decreased amongst
individuals LWBC during the pandemic is less expected.
A systematic review of general and clinical populations
observed an overall trend towards increased alcohol con-
sumption [65]. However, alcohol consumption may have
decreased due to reduced socialising following restrictions
imposed by the government, and the current sample may
have been comprised of primarily social drinkers. Further-
more, research suggests that following a cancer diagnosis
individuals LWBC reduce overall consumption of alcohol
to improve survival chances and reduce likelihood of re-
diagnosis [66]. This protective behaviour may therefore have
been established before the pandemic which could have lim-
ited any negative changes during the pandemic.
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The second research question aimed to explore the soci-
odemographic, health-related, and COVID-19-related fac-
tors associated with dietary changes during the pandemic.
The current findings observed that females, compared to
males, consumed more snacks and less fruit and vegetables
during the pandemic compared to before. Women have a
higher tendency to increase their snacking in response to
negative affect [67, 68] which is suggested to have increased
during the pandemic [69]. Therefore, females may be
more responsive to COVID-related stressors, resulting in
increased snacking. Research showed that men were more
likely to adhere to a Mediterranean diet, including intake
of fruit and vegetables, during the pandemic compared to
women which supports the current findings.

Individuals with no higher education, compared to
those with higher education, were found to increase snack
consumption during the pandemic. Human capital theory
indicates that education increases income [70], suggesting
individuals with lower education levels likely have lower
income. Considering the financial impact of the pandemic,
less socioeconomically advantaged individuals may be more
likely to prioritise foods with longer shelf lives including
snacks [49]. Likewise, these disadvantaged individuals may
be more likely to experience COVID-19-related stress due
to financial insecurity [71] which may encourage emotional
eating and a preference for HFSS foods [72].

Health-related and COVID-19-related variables were
also associated with increased snacking amongst individu-
als LWBC during the pandemic. Shielding and limited social
contact were associated with increased snacking during the
pandemic, compared to before. These individuals are likely
experiencing higher levels of social isolation compared to
others [73]. Various periods of isolation can have long-term
effects on health, including psychiatric symptoms [74].
Psychiatric symptoms have been associated with emotional
eating which contributes to snack intake [75]. Individuals
with worse sleep also consumed more snacks during the
pandemic which is supported by a plethora of research high-
lighting that insufficient sleep increases snacking [23].

Reduced alcohol consumption was predicted by various
health-related and COVID-19-related factors. Individu-
als with poorer mental health consumed less alcohol dur-
ing the pandemic compared to before. Research usually
observes the opposite, with poorer mental health predicting
increases in alcohol consumption [76]. Perhaps individuals
with poorer mental health may be less likely to be drinking
socially compared to those with better mental health during
the pandemic. More research is necessary to understand this
association. Individuals with poorer sleep quality consumed
less alcohol during the pandemic. Research commonly finds
an association between worse sleep quality and increased
alcohol consumption [77]. However, these individuals may
have tried to rectify their poor sleep during the pandemic

by reducing their alcohol intake. This potential explanation
warrants further longitudinal exploration. Finally, individu-
als with regular social contact consumed less alcohol dur-
ing the pandemic. More frequent social contact during the
pandemic was associated with lower anxiety [78] which
may lead to reduced alcohol consumption. Therefore, stress-
related mental health may be a mediator between social con-
tact and alcohol consumption.

To our knowledge, this is the first paper to prospectively
investigate the dietary changes amongst individuals LWBC
during the COVID-19 pandemic. A strength of the current
study is the larger sample size compared to previous similar
research which provides greater power to detect differences.
The longitudinal design also allows the tracking of behav-
iour change over time, allowing behavioural patterns and
determinants to be identified.

Nonetheless, the findings should be viewed in the context
of several limitations. The sample may not be representative
of the target population as some subgroups may have been
unequally represented. The subgroup analyses comparing
participants that were excluded and included in the sample
demonstrated differences in age, ethnicity, and education.
These differences increase the likelihood of selection bias
and question the generalisability of the findings. Considering
the outcome measures were self-reported and the sensitive
nature of several measurements collected, including mental
health, the research may be subject to self-report bias or
social desirability bias. Furthermore, as we included only
one pre-pandemic timepoint, we cannot determine whether
the effects observed were a response to the pandemic or
due to a pre-existing behavioural trend. Finally, whilst the
changes in dietary intake are statistically significant, this
may not translate into practical or clinical significance con-
sidering the portion changes are small.

The current results have potential implications for both
individuals LWBC and the general population by provid-
ing a more detailed understanding of the potential risk fac-
tors for dietary change during the pandemic. Specifically,
the findings may suggest a need for more targeted inter-
ventions post-COVID based on the risk factors identified.
This could allow resources to be prioritised amongst these
groups to prevent or reduce any further negative impact of
the pandemic. In particular, considering the impact of the
pandemic on social contact and the suggested greater risk
of less healthy dietary changes for the more socially isolated
individuals, interventions that promote social support and
social contact amongst those LWBC may be important, for
example encouraging in-person or online group support ses-
sions for individuals LWBC that perhaps focus on dietary
behaviour change.

To conclude, this study suggests that individuals living
with and beyond cancer may have decreased their fruit,
vegetable, and alcohol intake and increased their snack
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intake in response to COVID-19. These changes appear to
be different based on sociodemographic, health-related, and
COVID-19-related factors, which suggests that the pandemic
has not equally impacted everyone. Future research should
focus on understanding the potential mediators explaining
the observed associations to better understand the pathways
to unhealthy dietary change.
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