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Abstract

Objective: This study examined changes food and drink purchasing during the first 3 months
of the COVID-19 pandemic in England, and if changes varied by population subgroups.
Design: We investigated changes in take-home food and drink purchasing and frequency of
out-of-home (OOH) purchasing using an interrupted time series analysis design. The start of
pandemic restrictions (the intervention) was defined as 16 March 2020, when first announced
in the UK. Setting: London and the North of England. Participants: 1245 households
reporting take-home and 226 individuals reporting OOH purchases between January 2019
and mid-June 2020 from the GB Kantar Fast Moving Consumer Goods Panel. Results: The
marginal mean estimate of total take-home energy purchased was 17-4 % (95 % CI 14-9, 19-9)
higher during the pandemic restriction period compared with the counterfactual. Increases of
35-2% (95 % CI 23-4, 47-0) in take-home volume of alcoholic beverages and 1-2 % (95 % CI
0-1,2-4) in foods and drinks high in fat, salt and sugar were observed. Reductions in purchased
energy from fruit and vegetables (-7-3 %, 95 % CI -10-9, -3-6), ultra-processed foods (-4-0 %,
95 % CI -5-2, -2-8) and in OOH purchasing frequency (-44-0 %, 95 % CI -58:3, -29-6) were
observed. Changes in chocolate and confectionery, soft drink and savoury snack purchases
levelled off over time. Changes in all studied outcomes varied by sociodemographic
characteristics and usual purchasing. Conclusions: Pandemic restrictions were associated with
positive and negative changes in food and drink purchasing, which differed by individual
characteristics. Future research should ascertain if changes persist and translate into changes
in health.

Social, public and individual life was severely disrupted by the COVID-19 pandemic. As part of
mitigation measures to prevent the spread of COVID-19, the UK Government announced
widespread restrictions aimed at minimising transmission on 16 March 2020V, A nation-wide
lockdown was implemented 1 week later, which included the closure of all but ‘essential’
businesses, including the out-of-home (OOH) food sector?.

The pandemic has had a considerable impact on health behaviours, including changes in
daily routines, sleep, smoking, exercise, sedentary behaviour, alcohol consumption and diet®->).
In the early stages of the pandemic, food shopping shifted to fewer and larger trips®, with
stockpiling also becoming a feature of consumer behaviour”). Survey findings suggest both
health-promoting and health-damaging dietary changes because of pandemic-related restrictions®.
Negative dietary changes included eating out of control, snacking, lower fruit and vegetable
consumption, more frequent main meals and greater alcohol consumption®!?. An extensive
analysis of take-home and OOH food and drink purchases in Great Britain showed that total
purchased energy increased by 280 kcal per adult per day on average between March and July
2020 compared with the same period in 2019 and by 150 kcal for the remainder of 202011

Positive and negative dietary changes during the pandemic have been observed to vary by
age, sex, living arrangements, socio-economic position and usual diet®!*-!2), Among British
cohorts, for instance, older cohorts were less likely to change their diets during lockdown, while
younger cohorts were more likely to reduce alcohol consumption and increase fruit and
vegetable intake(!?).

Much of the knowledge on pandemic-related changes in dietary behaviour is based on diet
recall surveys and food frequency questionnaires (FFQ) which are subject to recall and social
desirability bias"¥. To complement existing evidence on dietary changes during the pandemic,
this paper makes use of large-scale, objectively collected consumer purchase data. The aim of
this study is to examine changes in food and drink purchasing in England following the onset of
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pandemic restrictions. A secondary aim was to investigate changes
across region, sociodemographic characteristics and usual pur-
chasing levels.

Methods

This study uses an interrupted time series design to estimate
changes in food and drink purchasing following the onset of
pandemic restrictions. Interrupted time series is used to estimate
changes associated with an event by comparing observed post-
event outcomes with those calculated by continuing the trend
observed prior to the event, that is, the counterfactual’®. We
specified the time of the intervention as 16 March 2020 (the
‘interruption’), when pandemic-related restrictions were first
announced in the UK. Correspondingly, our study period
consisted of 63 pre- and 13 post-intervention weeks. We use the
terms ‘pre-pandemic’ and ‘pandemic restrictions’ to refer to the
period pre- and post-intervention, respectively.

Data

Data source

Item-level transaction data on take-home and OOH food and drink
purchasing were available from households in the Kantar Fast
Moving Consumer Goods (FMCG) panel from 1 January 2019 to
11 June 2020. This is a nationally representative sample in terms of
household characteristics. Data for this study were available from a
previous study and restricted to households residing in London and
the North of England (North West, North East, and Yorkshire and
the Humber)'®. Within this panel, a subsample of individuals
also reports OOH food and drink purchases. Households and
individuals who reported food and drink purchasing before and
during pandemic restrictions were included in the analysis.

Households in the Kantar FMCG panel record food and drink
purchases brought into the home using hand-held barcode
scanners and bespoke barcodes for unbarcoded items such as
loose produce. Individuals report OOH food and drink purchases
via a mobile application. Kantar also provides data on the
nutritional content on take-home purchases. Nutritional informa-
tion for OOH products is unknown unless these are purchased
from supermarkets, for example, ready-to-eat meals.

We assumed underreporting when a household did not report
take-home purchases for a period of two or more consecutive
weeks and removed such household-weeks from the sample!V.
Person-weeks from the OOH sample were removed if the
individual joined the panel after the start of the study period
(but before the onset of pandemic restrictions), and where periods
of no recorded OOH purchasing coincided with household
underreporting. This resulted in an analytical take-home sample of
89 382 household-weeks and an OOH sample comprising 16 806
person-weeks.

Purchase outcomes

We aggregated all purchases to weeks and applied a previously
developed classification of thirty-five food groups to the take-home
purchases!”). We further determined foods and drinks high in fat,
salt and sugar (HFSS) following the Nutrient Profiling Model
(NPM)®), which has been described previously!’”), and ultra-
processed foods (UPF) following the NOVA classification.
Although there is overlap between products categorised as HFSS
and UPF, we included both measures because of their different foci
(on macronutrients for HESS, and on level of processing for UPF)
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and relevance to UK policy. We also determined low-sugar,
medium-sugar and high-sugar soft drinks by identifying if
products were exempt from the Soft Drinks Industry Levy, or if
they were eligible for either the lower or higher levy®?. We
examined soft drinks specifically due to their relevance to health
and UK policy. We further investigated changes in purchasing of
specific food and drink products, namely savoury snacks, chocolate
and confectionery and alcoholic beverages as surveys point
towards changes in their consumption during the pandemic
period!?). See Supplementary Material 1 for details of food and
drink classification.

We considered the following take-home purchase outcomes:
total energy (kcal); energy (kcal) purchased from fruit and
vegetables, HFSS products, UPF, savoury snacks, chocolate and
confectionery, low-, medium- and high-sugar soft drinks; volume
(ml) of purchased alcoholic beverages; and frequency (days) of
OOH purchasing.

Covariates

Kantar collects sociodemographic data from the panellists
annually. These include sex, age in years and occupational social
grade of the main food shopper/OOH reporter, as well as number
of adults and presence of children (< 16 years) in the household.
Occupational social grade is based on the National Readership
Survey classification and further categorised into ‘high’ (AB),
‘middle’ (C1C2) and ‘low’ (DE)®V.

Since food and drink purchasing may be affected by
seasonality®” and pre-pandemic dietary patterns®®, we included
several covariates: dummy variables for festivals associated with
food, including Valentine’s Day, Easter, Halloween and Christmas;
dummy variables for season (quarters of the year); and usual
purchasing. The latter was determined along the quartiles of
households’/individuals’ average purchasing during mid-March to
June in 2019, corresponding to the pandemic restrictions period in
2020. This was done for all outcomes except for alcohol volume and
medium- and high-sugar soft drinks, where no four distinct quartiles
could be determined, and OOH purchasing, where quartiles led to
multicollinearity issues. Instead, usual alcohol purchasing was
expressed as tertiles, and medium- and high-sugar soft drink
purchasing as well as OOH purchasing as binary variables.

Statistical analysis

Descriptive statistics were presented as means (SD) and as 7 (%) where
appropriate to summarise sample characteristics and unadjusted
outcome variables before and during pandemic restrictions.

Because households and OOH reporters did not purchase
specific or any food and drink products every week, the percentage
of zero values ranged from 4-7 % for total energy purchased to 97-8 %
for medium-sugar soft drinks. To account for this zero-inflation, we
employed a zero-inflated two-part model®¥. Negative binomial
distribution was used as outcomes were over-dispersed. We used
cluster-robust SE to account for clustering of outcomes by household
and OOH reporter in all models. Take-home purchase outcomes
were expressed as rates: total energy purchased per household
member; energy from fruit and vegetables, HESS products, UPF,
savoury snacks, chocolate and confectionery, and soft drinks per
total energy; alcohol volume per adult household member. To
account for these rates in the count models, respective offsets, that is,
log terms with a coefficient of 1, were modelled.

Each outcome was modelled using interrupted time series.
Models contained the following variables: time (measured in
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Table 1. Descriptive characteristics of the study sample

Take-home
(n 1245) OOH (n 226)
Characteristic Sub-category n % n %
Household characteristics
Region, n (%) London 541 43.45 87 3850
North of England 704 5655 139 61-50
Mean SD Mean SD
Number of adults in the household, mean (sb) 208 0-89 203 0-81
n % n %
Children in the household, n (%) Yes 318 2554 63 27-88
No 927 74-46 163 72-12
Main food shopper/OOH reporter characteristics
Sex, n (%) Female 890 71-49 161 7124
Male 355 28.51 65 2876
Mean SD Mean SD
Age (years), mean (sp) 544 13-4 50-9 11-4
n v % n %
Social grade, n (%) High 271 2201 48 2124
Middle 751 60-32 142 6283
Low 220 17-67 36 1593

OOH, out-of-home.

weeks elapsed since the start of the study and centred at the
beginning of the intervention), a dummy variable (‘pandemic
restrictions’) indicating the pre- and post-intervention period
(level change) and an interaction term that accounted for the
trend during pandemic restrictions (time X pandemic restric-
tions, slope change). Models were adjusted for household
characteristics, sociodemographic characteristics of the main
food shopper/OOH reporter, region, season and festivals. Model
specification was similar in zero and count parts of the models,
except for OOH purchasing; due to collinearity, the variables
region, presence of children and age group of the main reporter
were omitted from the zero component.

We estimated mean weekly household/OOH purchasing and
used pairwise comparisons to test the difference in marginal means
of purchasing during pandemic restrictions and the counterfactual
where restrictions had not happened. This outcome combined the
change in both the level and slope of the pandemic restrictions
period.

In secondary analyses, we used interaction terms to explore
whether changes in food and drink purchasing differed according
to (1) region, (2) presence of children in the household, (3) age of
the main shopper/OOH reporter (categories < 45, 45-54, 55-46
and 65+ years), (4) occupational social grade of the main shopper/
OOH reporter and (5) usual purchasing levels of each outcome. All
subgroup analyses were limited by sample size and uneven
distributions of households and individuals within categories.
Results from these analyses are therefore descriptive and
hypothesis-generating.

We present marginalised results relative to the counterfactual in
the main paper. Coefficients from underlying models are available
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in online Supplementary Material 2 (main analysis), 3 (secondary
analysis) and 4 (sensitivity analysis). All analyses were conducted
in R version 4.1.3.

Sensitivity analysis

We chose 16 March 2020 as the intervention (‘interruption’) point,
which preceded the implementation of lockdown by 1 week, to
include an anticipation effect®. To test this, we ‘moved the
intervention 1 week later. To assess the implications of assuming
true absence of purchasing in household-weeks without reported
purchases, we restricted the analysis of take-home purchase
outcomes to household-weeks with at least one purchasing occasion
(84 955, 95:0%). We assessed the impact of excluding OOH
purchases from household members other than the main reporter
on observed findings by repeating the analyses of the OOH sample
using purchases from all household members, aggregated to the
household level. This increased the number of purchasing occasions
by 7-1 %. Finally, two-part models may not be appropriate for panel
data regarding assumptions around the nature of zeros>¥. Thus, we
repeated the analysis using mixed-effects negative binomial models,
which account for panel data but not for zero-inflation.

Results

Our sample comprised 2145 households reporting take-home
purchases and 226 OOH-reporting individuals, of whom 43-5 %
and 38:5% resided in London, respectively. Table 1 presents
household and individual characteristics of the take-home and
OOH sample. While samples were similar overall, there were small
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Table 2. Unadjusted purchase outcomes during the whole study period, pre- and post-intervention, mean (sb)

Pre-intervention Post-intervention

Total (76 weeks) (63 weeks) (13 weeks)
Purchase outcome Mean Sb Mean SD Mean Sb
Take-home purchasing (n 1245)
Weekly energy purchased (kcal) 12 274-04 9423.57 11 874-19 9121-26 14 23377 10 566-63
Weekly energy from F&V (kcal) 53234 617-96 521-84 610-80 583-16 649-54
Energy from F&V (%) 4-88 694 4.94 7-04 4.59 6-45
Weekly energy from HFSS products (kcal) 6499-67 5991-76 6282-21 5834-70 7564-91 6605-80
Energy from HFSS products (%) 47-85 21-68 47-81 21-78 48-05 21.21
Weekly energy from UPF (kcal) 7133-24 5896-42 6932.00 5725-22 8119-04 6583-81
Energy from UPF (%) 55-86 23-99 56-22 24.07 54.11 2351
Weekly energy from savoury snacks (kcal) 52294 905-40 507-60 890-24 598-10 972-79
Energy from savoury snacks (%) 4-16 7-09 418 7-21 4.05 6-46
Weekly energy from chocolate and confectionery (kcal) 646-96 1184-79 623-71 1161-75 760-84 128570
Energy from chocolate and confectionery (%) 5-06 8-93 5-05 9-09 5-11 811
Weekly energy from low-sugar soft drinks (kcal) 4500 158-46 43-16 156-95 54.01 165-32
Energy from low-sugar soft drinks (%) 0-42 2:32 0-43 2-44 0-40 1-55
Weekly energy from medium-sugar soft drinks (kcal) 4.98 56-94 4.81 55-19 5.78 64-83
Energy from medium-sugar soft drinks (%) 0-04 0-55 0-04 0-49 0-04 0-78
Weekly energy from high-sugar soft drinks (kcal) 2731 180-38 26-57 170-89 30-90 221-00
Energy from high-sugar soft drinks (%) 0-23 1-82 0-24 1-90 0-19 1-34
Weekly alcoholic beverages per adult household member (ml) 572-48 1715-54 530-55 1605-35 777-88 216453
OOH purchasing (n 226)
OOH purchasing occasions (days/week) 1.50 1.74 1-64 1.79 0-84 133

F&V, fruit and vegetables; HFSS, high in fat, salt and sugar; OOH, out-of-home; UPF, ultra-processed foods.

Energy is expressed per household member.

differences between the take-home and OOH sample such as lower
age among the OOH sample (50-9 v. 54-4 years). Table 2 displays
the unadjusted mean purchases for the whole study period, as well
as before and during pandemic restrictions.

Changes in food and drink purchases

Pandemic restrictions were associated with an increase in average
weekly household energy purchased of 6130-2 kcal (95% CI
5240-2, 7020-2), or 17-4 % (95 % CI 14-9, 19-9), compared with the
counterfactual pandemic restrictions had not happened (see Fig. 1
and Table 3). Pandemic restrictions were further linked to
reductions in energy purchased from fruit and vegetables of 7-3 %
(95 % CI -10-9, -3-6) as well as in energy purchased from UPF of
4-0 % (95 % CI -5-2, -2-8). Compared with the counterfactual, an
increase of 164-8 kcal (95 % CI 12-9, 316-8), or 1-2 % (95 % CI 0-1,
2-4), in energy purchased from HFSS products was observed, as
well as an increase in purchased volume of alcoholic beverages by
504-9 ml (95 % CI 3359, 673-8), corresponding to 35-2 % (95 %
CI 23-4, 47-0). OOH purchasing frequency fell by 0-6 days per
week (95 % CI -0-8, -0-4), corresponding to a reduction of 44-0 %
(95% CI -58-3, -29-6). Pandemic restrictions were associated
with a drop in purchasing of energy from fruit and vegetables,
UPF, savoury snacks and all types of soft drinks, as well as OOH
purchasing (Fig. 1). While energy purchased from fruit and
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vegetables and UPF as well as OOH purchasing remained lower
during pandemic restrictions compared with the counterfactual,
energy purchased from savoury snacks and soft drinks increased
over the study period to pre-pandemic levels. Post-intervention
level increases which persisted during the study period were
observed for total energy purchased, energy purchased from
HEFSS products and purchased alcohol volume. Energy purchased
from chocolate and confectionery, although initially higher
compared with the counterfactual, decreased over time to below
pre-pandemic levels.

Subgroup analysis

Full results of the subgroup analysis can be found in
Supplementary Material 3 (model coefficients and marginal mean
differences, online Supplementary Tables S1-S5). We observed
that households with children experienced a greater increase in
total energy purchased (22-3 %, 95 % CI 18-1, 26-6 v. 15-9 %, 95 %
CI 128, 18:9) (online Supplementary Material 3, Table S2). They
further purchased more energy from HESS products (3-0 %, 95 %
CI 1-4, 4-7), while there was no change observed for households
without children. Households without children decreased energy
from savoury snacks (-5-7%, 95% CI -11-4, -0-1), while
households with children did not change savoury snack purchases.
Reductions in energy from UPF were greater in households
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Figure 1. Adjusted weekly mean estimates of food and drink purchasing before and during pandemic restrictions, and the counterfactual. Vertical line = 16 March 2020, start of
pandemic restrictions. The counterfactual was estimated by extrapolating the pre-pandemic trend. Marginal means were estimated from interrupted time series two-part models:
part 1 (logit) and part 2 (generalised linear model) with negative binomial distribution. Models were adjusted for season, region, festivals, age, sex, and occupational social grade of
the main shopper, number of adults, and presence of children. Cluster-robust se were used. Data period: 1 January 2019 to 14 June 2020. Y axes limits were set manually to best
display changes; therefore, some do not originate in 0. HFSS, high in fat, salt and sugar; OOH, out-of-home; UPF, ultra-processed foods.

without children (-3-8 %, 95% CI -5-0, -2:6 v. -1:8 %, 95 %
CI -3:3, -0-2). On average, the increase of purchased volume of
alcoholic beverages was greater for households with children than
for those without (64-7 %, 95 % CI 38-2, 89-2 v. 28-9 %, 16-3, 41-5).

Age and social grade of the main reporter moderated the
association between pandemic restrictions and most purchase
outcomes (online Supplementary Material 3, Tables S3 and S4).
For instance, main shoppers aged 65 years and older were
associated with the smallest increase in total energy purchased
during pandemic restrictions compared with other age groups
(4-7 %, 95 % CI 0-3, 9-0). Among main shoppers with high social
grade, the highest increases in purchased total energy (22-4 %,
95 % CI 169, 27-9) and alcoholic beverages (39-1 %, 95 % CI 17-9,
60-2) were observed, alongside the greatest reduction in energy
purchased from UPF (-5-0 %, 95 % CI -7-0, -3-1).

Usual purchasing levels moderated the relationship between
pandemic restrictions and all purchasing outcomes, with varying
directions of the relationship (online Supplementary Material 3,
Table S5). For most outcomes, we observed that higher usual
purchasing levels were linked to greater reductions during
pandemic restrictions, and lower usual purchasing was associated
with greater increases during pandemic restrictions. Total energy,
for instance, increased in the overall sample, but households with
lowest usual purchasing had the largest increase of 41-2 % (95 % CI
35-8, 46-5), while those in the highest quartile did not change total
energy purchased during pandemic restrictions. The relative
increase in purchasing of alcoholic beverages also followed this
pattern, but the absolute increase did not. Higher usual purchasing
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of alcoholic beverages was linked to a greater absolute increase
during pandemic restrictions (lowest tertile 123-2 ml, 95 % CI 71-3,
175-0; highest tertile 708-3 ml, 95 % CI 381-3, 1035-3).

Sensitivity analyses

Detailed results of the sensitivity analysis can be found in
Supplementary Material 4. Results of the analysis which ‘moved’
the intervention 1 week later support our modelling choice: when
considering 23 March 2020 as the intervention date, effects of
lower magnitude were observed for total energy purchased, and no
effect was observed for purchasing of HFSS products (see online
Supplementary Material 4, Table S6). When using only household-
weeks during which food and drink purchasing occurred, results
were similar to those observed in the main analysis which allowed
for weeks with zero purchasing. Hence, potential underreporting
does not appear to have influenced results. Considering OOH
purchasing by all household members and not only of the main
reporter led to similar results as when considering the main
reporter alone, suggesting that OOH purchasing within the
household was similar to the main reporter’s purchasing
frequency. Finally, using mixed-effects, instead of two-part,
models yielded similar results to those observed in the main
analysis, with the exception of UPF: the decrease in UPF energy
during pandemic restrictions observed in the main analysis was
not replicated in this sensitivity analysis, suggesting that changes
in this outcome were dependent on model choice and should
be interpreted with caution.
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Table 3. Marginal mean differences, in absolute and relative terms, during pandemic restrictions compared with the counterfactual

Outcome Measure Difference in marginal means 95% Cl
Energy purchased kcal 6130-18 5240-21, 7020-15
Percent 17-39 14-86, 19-91
Energy from fruit and vegetables kcal —85-96 —129-33, -42-59
Percent —7-25 —10-90, -3-59
Energy from HFSS products kcal 164-83 12-86, 316-80
Percent 122 0-10, 2-35
Energy from UPF kcal —540-74 —707-23, -374-25
Percent —4.01 —5-24, -2.77
Energy from savoury snacks kcal —28-06 —76-75, 20-64
Percent —2-69 —7-36, 1.98
Energy from chocolate and confectionery kcal —2941 —103-73, 4491
Percent —-1.98 —6-98, 3-:02
Energy from low-sugar soft drinks kcal 0-95 —17-66, 19-55
Percent 0-75 —14.05, 15-56
Energy from medium-sugar soft drinks kcal -3-14 —7-99, 1.72
Percent —22-24 —56-64, 12-16
Energy from high-sugar soft drinks kcal -1.81 —8-59, 4-98
Percent —5-43 —25-83, 14.97
Alcohol volume ml 504-86 335-87, 673-84
Percent 3523 2344, 47-03
OOH purchasing Occasions —0:63 —0-83, -0-42
Percent —43-95 —58-34, -29-56

HFSS, high in fat, salt and sugar; UPF, ultra-processed foods; OOH, out-of-home.

Models were adjusted for season, region, festivals, age, sex, and occupational social grade of the main shopper, number of adults, and presence of children.

Discussion

This study, using large-scale objectively collected consumer
purchase data with an interrupted time series design, investigated
changes in food and drink purchases during the first 13 weeks of
pandemic restrictions in England. We found that pandemic
restrictions were linked to increases of 17-4 % in total energy
purchased, 1-2 % in energy purchased from HFSS products and
35 % in volume of take-home alcoholic beverages compared with
the counterfactual where pandemic restrictions had not happened.
We found reductions in energy purchased from fruit and
vegetables of 7-3 % and UPF of 4-0 %, as well as in the frequency
of OOH purchasing frequency of 44-0 %. There were short-lived
changes in energy purchased from chocolate and confectionery,
savoury snacks and soft drinks which levelled off over the study
period and approached pre-pandemic levels towards the end of the
observation period. We also observed that changes in food and
drink purchasing varied across household sociodemographic
characteristics and according to usual purchasing.

Interpretation of findings

As expected against the backdrop of the closure of the OOH sector
for eating-in, the frequency of purchasing for OOH consumption
fell from the announcement of pandemic-related restrictions and
slowly increased during the study period, while remaining well
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below pre-pandemic levels. This is in line
research!V),

Overall energy purchased was 17-4 % higher in the present
study over the study period compared with the counterfactual
where pandemic restrictions had not happened, which is also in
line with previous investigations(®. It is important to note that the
energy estimates presented here do not account for the potential
substitution effects from OOH purchasing, hence not reflecting
total energy and subsequent consumption. Specifically, it is
unknown how much of the observed increase in total energy
was attributable to a substitution effect of energy which would have
been purchased for OOH consumption. However, O’Connell et al.
combined take-home and OOH purchases and reported that
purchased energy had increased by 15% by May 2020 and
remained higher during 2020 compared with the pre-pandemic
period,

Previous research reported that adults in the UK cooked from
scratch and consumed healthier meals more often, and reduced
purchases of processed foods during the first lockdown”??). Our
finding of decreased UPF purchasing in the main analysis supports
these observations. For many, pandemic restrictions led to more
time at home as offices and workplaces as well as opportunities for
leisure activities were closed. Time saved could be allocated to
food-related activities such as meal preparation and people
reported enjoying time spent on taking meals together with

with previous
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household members®®. The observed increase in purchased
energy from HFSS foods may have been partly driven by elevated
purchasing of ingredients, as products such as table sugar and
cooking oils are classified as HFSS®?7).

Despite indications of increased home cooking, energy
purchased from fruit and vegetables was lower during pandemic
restrictions compared with the counterfactual in our study.
However, it should be noted that purchased energy from fruit
and vegetables was calculated as a function of total energy
purchased, that is, the observed decrease refers to the relative
energy contribution of fruit and vegetables. It is plausible that the
amount of fruit and vegetables purchased by a household did not
change or increased at a lower rate than overall energy®®, as fresh
produce may be less suitable to stockpile compared products with
long shelf lives.

The changes in soft drink purchasing observed in this study,
which dropped initially and increased to pre-pandemic levels over
the study period, partly reflect prior observations that sugar-
sweetened beverage (SSB) consumption decreased during pan-
demic restrictions'!?),

Secondary analyses indicated that changes in purchasing during
pandemic restrictions varied by individual characteristics and
levels of usual purchasing. The presence of children in the
household was associated with greater increases in total energy
purchased, indicating increased home cooking as suggested by
survey findings'*”. On the other hand, households with children
also increased purchases of HFSS products and alcoholic beverages
during pandemic restrictions more compared with households
without children. The latter reported greater decreases in energy
from UPF as well as savoury snacks. This reflects differences in the
responses by families to pandemic-related restrictions, with
some enjoying increased home cooking and spending time with
family, and others buying more energy-dense foods, snacks and
takeaways?®3?), Greater increases in purchased alcohol con-
sumption of households with children compared with house-
holds without have been noted before and linked to stress and
anxiety during home confinement®"),

With regard to changes according to age group, Bann et al.
report that among British cohort studies, younger cohorts reported
more favourable changes with respect to health, while older
cohorts reported fewer changes!?. Our findings partly support
these observations, as older age groups were overall less likely to
change their purchasing.

We found indications that social grade was associated with
changes in most of the examined purchasing outcomes. In our
study, main shoppers with high social grade increased total take-
home energy purchased most during pandemic restrictions
compared with lower social grades. This is in line with prior
analyses(®!"). Main shoppers with high social grade also saw the
largest reduction in energy purchased from UPF and greatest
increase in volume of alcoholic beverages for at-home consump-
tion. This may be due to substitution of the OOH sector, given the
substantial decrease in OOH purchasing observed in this group
(42 %), and that households with high socio-economic status tend
to visit restaurants more frequently compared with households
with low socio-economic status®3%),

We observed that changes in purchasing during pandemic
restrictions were heavily dependent on usual purchasing.
Previously, surveys reported that greater pre-lockdown consump-
tion was associated with an increase in the respective food or drink
during lockdown>3%. Our findings indicate ‘aligning’ effects for
all outcomes except alcohol purchasing, with those who usually
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purchased most reporting the smallest increase or greatest
decrease, and vice versa, those usually purchasing least increasing
their purchasing most, even though purchasing in this group
remained lowest compared with all other households.

Concerningly, absolute changes in alcohol purchasing did not
follow this pattern. Purchased volume of take-home alcoholic
beverages increased across the full sample, in line with many
surveys reporting on increased alcohol consumption during
pandemic restrictions'***-*). However, Anderson et al. estab-
lished that while there was an increase in alcohol purchasing of
about 40-6 % across the population, this disappeared when
adjusting for expected normal purchasing from on-licensed
premises, suggesting that missing on-site consumption was offset
by increased at-home consumption®®. While there was no change
at the population level, prior studies suggest that the heaviest
drinkers, an already at-risk population, increased their consump-
tion most®>*?), The alcohol-related mortality rate corroborates
these observations: alcohol-related premature mortality increased
by 20 % in 2020 compared with 2019, mainly driven by alcoholic
liver disease*”), and this trend persisted through 2021*Y.

Implications for future research and policy

The observed increases in total purchases of energy as well as
alcohol volume may have negative health consequences. O’Connell
et al. estimated that even if purchased energy was back to pre-
pandemic levels during 2021, prevalence of overweight would
increase by 5% in 20221, A modelling study estimates an
additional 207 597 alcohol-attributable hospital admissions and
7153 alcohol-related deaths at an additional cost of £1-1 bn to the
NHS by 2042, compared with if alcohol consumption had
remained at 2019 levels*?. Future research needs to establish if
elevated purchasing and subsequent consumption persist, and if
these translate into changes in diet-related health outcomes.
Equally, there is a need to ascertain if increased home cooking as
observed during pandemic restrictions and indicated by this
study’s findings persisted as potentially healthier dietary habits,
either population-wide or for some population subgroups. Long-
term consequences of reported weight gains during pandemic
restrictions linked to decreased exercise and increased food intake
and worsened diet quality during pandemic restrictions need to be
carefully monitored®?). Pandemic restrictions may have led to
improvements in lifestyle and dietary habits of some, but to
deteriorations for others, and the long-term health consequences
are unclear. A better understanding of these will help inform and
target policy interventions.

Potential substitution effects merit further investigation, as
home confinement led to shifts in dietary habits. For instance,
some eating-out occasions were likely to have been replaced by
ordering takeaway food for at-home consumption, as there was
steep rise in online food delivery services*¥). Another example are
snack foods which were usually consumed away from home, for
example, at the workplace, and now consumed at home. As a
consequence, increased purchasing of respective foods for at-home
consumption would be observed, but that does not necessarily
translate into greater consumption. While published research
explored such substitution effects with regard to energy and
alcoholic beverages purchased, as discussed above(!*®), the same
could be applied to the dietary health-related outcomes analysed in
the present research, including snack foods, HFSS products, UPF
and soft drinks.
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Limitations and strengths

A crucial limitation is that we were not able to estimate the total
nutritional content of food and drink purchasing, as the available
OOH data lack nutritional information. Previously, O’Connell
et al. linked Kantar data to other data sources, including the Living
Costs and Food Survey, and demonstrated the importance of
including OOH purchasing to estimate total diet!?). As the scope
of the present study was limited to the Kantar dataset only, we
acknowledge this limitation and emphasise that our estimates only
indicate shifts in purchasing rather than diets. However, our
estimates are still informative as take-home purchasing accounts
for most of the total food and drink expenditure*>, and rather than
absolute quantities we assessed relative contributions of specific
foods and drinks. Since data were available through another study,
the present study was restricted to London and the North of
England only, and findings cannot be generalised to the whole of
England. Further, it is unknown from the household information
available whether household composition changed during pan-
demic restrictions, for example, grown-up children moving back in
with their parents. However, there is evidence that household
composition remained stable for 95-5 % of households*®). Further,
due to available data restricted to London and the North of
England, generalisability to Britain overall may be limited. Another
limitation relates to the study design, as balanced observations pre-
and post-intervention are recommended to maximise statistical
power!®). This was not possible as data availability restricted the
study period. However, for 63 weeks pre- and 13 weeks post-
intervention, even unbalanced, 80 % power to detect small
to moderate effects can be expected according to a simulation
study®”). Finally, findings based on OOH purchasing models
need to be interpreted with caution owing to the small sample
size compared with the take-home sample as well as the fact that
some subgroup effects could not be modelled in the zero-
component due to multicollinearity issues.

The strengths of this study are its use of objectively recorded,
granular purchase data as well as its quasi-experimental design®).
Our study does not rely on individual recall and complements
the predominantly survey-based evidence on changes in
purchasing and consumption following the onset of pandemic
restrictions!!®3+43), Furthermore, the detailed nutritional infor-
mation included in the Kantar data allowed us to investigate
changes in food and drink purchasing categories that are current
UK policy targets. We furthermore investigated changes in
purchasing of UPF, which have been shown to negatively impact
dietary health**? but are currently not addressed in UK policies.
Previous comprehensive investigations of altered grocery shopping
focused on purchases in total as well as broad categories®!!. In
contrast, this study examined purchased energy from specific food
groups as a function of total energy, investigating relative changes.

Conclusions

This study presented an analysis of changes in food and drink
purchasing following the onset of restrictions in response to the
COVID-19 pandemic in England using large-scale, objectively
recorded consumer purchase data and a quasi-experimental
design. Pandemic restrictions were associated with abrupt changes
in food and drink purchasing, some of which levelled off over time
to approach pre-pandemic levels. There were indications that
changes in purchasing differed by individual characteristics and
usual purchasing habits. Future research needs to ascertain if
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changes are sustained and whether policy needs to target efforts
accordingly to improve population diet.
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