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Abstract

Background: Many countries have implemented various levels of lockdown to

mitigate the spread of the global SARS‐CoV‐2 pandemic. In the United Kingdom, the
national lockdown restrictions were implemented between 26 March 2020 and 4

July 2020. These restrictions required all restaurants to close except for takeaway

and delivery services. Moreover, individuals were instructed to largely stay in their

homes, unless they were identified as essential workers, and to only leave home

once per day for exercise. These restrictions might have an impact on energy intake

and expenditure, thereby affecting their body weight.

Aims: The aim of this study was to investigate the impact of the movement re-

strictions in the United Kingdom on food outlet usage and body mass index (BMI).

Materials and Methods: Food outlet usage surveys were filled out for 7 consecutive

days before and during the lockdown. Changes in BMI and food outlet usage before

and during the lockdown were measured. A total of 206 participants were included

in this study.

Results: The mean overall BMI prior to lockdown was 25.8 � 5.2 kg·m2, and during

the lockdown, it was 25.9 � 5.3 kg·m2 (t¼ 0.19, p¼ 0.85). Restaurant usage fell to

zero as all establishments were closed. There was a corresponding increase in the

use of delivery services to 1.18 � 0.13 times per week, compared to 0.50 � 0.05

prior to lockdown (t¼ 4.44, p< 0.0001). No significant difference in the number of

takeaway meals ordered was observed (0.67 � 0.06 before the lockdown and

0.74 � 0.12 times per week during the lockdown; t¼ 0.52, p ¼ 0.60). There was no

significant relationship between change in use of fast‐food restaurants and full‐
service restaurants and the change in BMI, either alone or in combination

(β ¼ � 0.012, p ¼ 0.62, R2 ¼ 0.11%).

Discussion: Despite the large changes in behavior, there was no overall adverse

effect of the lockdown with respect to obesity levels.

Conclusion: Lockdown in the United Kingdom modified restaurant use but had no

effect on obesity levels.
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1 | INTRODUCTION

The global SARS‐CoV‐2 pandemic has led many countries to impose
various levels of restriction on movement and association to stem the

spread of the virus. In the United Kingdom, these restrictions

(generally called “lockdown”) were implemented nationally on 26

March 2020 and lasted with only minor modifications, and small

differences between the component countries of the United

Kingdom, until 4 July 2020 (101 days). Subsequently, a more regional

approach has been taken. The lockdown restrictions required all but

essential workers to stay inside their homes for 23/24 h per day.

Concerns have been raised about the impact of such confinement on

a number of other health‐related issues, such as reduced physical

activity,1 elevated propensity to obesity,2 increased domestic

violence,3 and mental health.1 Moreover, the “lockdown” has

impacted many other aspects of life such as employment4 and

schooling.5 These off‐target effects have led some to suggest that the
lockdown cure might be worse than the COVID‐19 illness.6

With respect to the impact on obesity, there is relatively little

direct evidence on the impacts of lockdown. On one hand, evidence

from mobile phone use shows that physical activity has declined.7

However, the complete closure of restaurants and cafes has meant

that there has been no opportunity to take meals from such locations.

As eating fast‐food and full‐service meals has been implicated as a
potential driver of obesity,8,9 then restricting access to such foods

may have had a beneficial impact. However, although restaurants

have closed for dining customers, food delivery and takeaway ser-

vices have continued unabated during the lockdown period. Hence, it

is possible that people in lockdown have simply replaced dining out,

by dining in. Indeed, consumption of food prepared out of the home

may have increased relative to that ingested prior to the lockdown,

thereby exacerbating the reduced physical activity levels, and leading

to elevated levels of overweight and obesity. Although some studies

have been published on the dietary habits during lockdown re-

strictions,2 only few studies have compared behavior during and prior

to the imposition of lockdown.10,11 The impact of the lockdown on

obesity prevalence are particularly significant as it has emerged that

obesity is a significant risk factor for mortality due to the SARS‐
CoV‐2 virus.12 Hence, reducing the spread of the virus by using

lockdown measures might have the unintended consequence that it

enlarges the pool of the population with underlying conditions that

exacerbate the virus impact.

A survey of the use of restaurants and delivery/takeaway

services was conducted prior to the lockdown (06 January 2019 to

12 December 2019; ethical review approval: CERB/2018/08/1601).

This study aimed to investigate the association between the

frequency of usage of different types of food outlets and body

weight among UK adults.13 Given the availability of this baseline

pre‐restriction data, the aim of this study was to investigate the

impact of the UK lockdown restrictions on individual changes in

food outlet usage and BMI.

2 | METHODS

Volunteers were invited to participate in this cross‐sectional study
through social media, by encountering individuals in the main street

of Aberdeen city and inviting them to participate, and by distributing

flyers online. Once consent was obtained, they were sent a link to the

initial sociodemographic survey where they recorded their weight,

height, age, sex, ethnicity, postcode district, employment status,

workplace, number of household members, dietary habits, and level

of physical activity. Only males and females who were 18 years and

older were included. This survey included an electronic consent

statement prior to commencing the questions. There was a further

statement of agreed participation before each daily food outlet use

questionnaire. Once they submitted their responses, they were sent a

link to the Food Outlet Usage survey. In this survey, the participants

were asked whether they used any of food outlets or services over

the previous 24 h with five options of fast‐food restaurant (FFR), full‐
service restaurant (FSR), delivery (premises where customers can

order meals online or using the telephone, which are delivered to

their location via a food delivery company or personnel from the

same restaurant),14 takeaways, or none. To stimulate participants'

adherence, an autoreminder text message with a link to the survey

was automatically generated for 7 consecutive days. These messages

were sent via the Text Magic encrypted website (www.textmagic.

com). For full methodological details, see Albalawi et al. (2020).13

This survey was repeated with the same individuals during the

middle of the lockdown period (22 April 2020–3 June 2020), and we

report here the changes in food consumption patterns and self‐
reported BMI from before to during the lockdown period.

2.1 | Statistical analysis

Paired sample t‐test was used to compare the self‐reported BMI, and
the use of takeaways and delivery before and during the lockdown.

Least squares linear regression was used to examine the change in

BMI against age and change in food outlet usage.

3 | RESULTS

In total, 681 individuals took part in this survey prior to the lockdown

(390 females and 291 males).13 Ethical permission was also obtained

to approach all these previous participants to ask if they would

repeat the survey during the lockdown (CERB/2020/4/1941).
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In total, 206 individuals consented to repeat the survey (30%). Hence,

108 females and 98 males completed both week‐long surveys prior
to and during the lockdown. Participation was not biased by sex

relative to the initial survey (χ2 ¼ 1.5, p ¼ 0.22). Because all res-

taurants and cafes were closed to on‐site diners during the lockdown,

use of these outlets fell to zero from prelockdown levels of

1.15 � 0.07 (SEM) and 0.93 � 0.07 per week. There was a corre-

sponding increase in the use of delivery services (Figure 1A), which

increased to 1.18 � 0.13 times per week, compared to 0.50 � 0.05

times per week prior to lockdown (t ¼ 4.44, p < 0.0001). However,

F I GUR E 1 Frequency of usage of (A) food delivery services and (B) takeaway services, before and during the lockdown in the United
Kingdom. Only the use of delivery services was significantly increased. (C) BMI before and after the lockdown. (D) Change in BMI before and
during the lockdown regressed against the number of days participants had been in lockdown when the survey was conducted. (E) Change in

BMI before and during the lockdown regressed against age. (F) Change in BMI before and during the lockdown regressed against change in the
use of FFR and FSR. Error bars in all panels ¼ SEM. *p < 0.0001. 583 � 825 mm (72 � 72 DPI). BMI, body mass index; FFR, fast‐food
restaurant; FSR, full‐service restaurant
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there was no significant difference in the number of takeaway meals

ordered (0.67 � 0.06 before the lockdown and 0.74 � 0.12 times per

week during the lockdown; t ¼ 0.52, p ¼ 0.60) (Figure 1B).

Participants were also asked about whether they were

concerned of ordering takeaway or delivery meals during the lock-

down. Of the 206 participants, 38 (18.4%) were very concerned, 75

(36.4%) were slightly concerned, and 93 (45%) participants were not

concerned at all.

Before the lockdown, the mean overall BMI was 25.8 � 5.2 (SD)

kg·m2, and during the lockdown, it was 25.9 � 5.3 kg·m2 (paired

t‐test: t ¼ 0.19, p ¼ 0.85) (Figure 1C). The change in BMI before and

during the lockdown was not significantly associated with the period

in lockdown (β ¼ � 0.001, p < 0.70, R2 ¼ 0.07%) (Figure 1D) or age

(β ¼ � 0.001, p ¼ 0.71, R2 ¼ 0.07%) (Figure 1E).

Individuals varied in their use of FFR and FSR prior to the

lockdown. However, there was no significant relationship between

change in use of FFR and FSR and the change in BMI, either alone or

in combination (β ¼ � 0.012, p ¼ 0.62, R2 ¼ 0.11%) (Figure 1F).

4 | DISCUSSION

Overall, the present data showed that during the UK lockdown,

there was a reduction in the consumption of meals prepared out of

the home, a modest increase in the use of delivery services, but no

change in self‐reported BMI. The reported increase in delivery use
was insufficient to offset the reduction in restaurant and fast‐food
dining. The incomplete compensation of dining out by delivery and

takeaway use may have been because more than a third of survey

participants expressed concern and 18.4% expressed extreme

concern about potential SARS‐CoV‐2 infection from delivered or

takeaway food and its packaging. This seems a valid concern as it

was subsequently shown that the virus can survive on various sur-

faces for up to 28 days15 However, thus far, there is no evidence of

the virus being transferred from food packages.16,17 In light of it, the

lockdown provided an unexpected opportunity to test the hypoth-

esis that fast‐food and restaurant consumption is a significant driver
of the obesity epidemic,18 as the lockdown was in effect an inter-

vention which prevents such activities. Several studies have

suggested that consumption of out of home foods may be a signif-

icant driver of obesity.8,19 For example, a study in Cambridgeshire

suggested that people living in the proximity of takeaway food

outlets consumed more food than those living further away,8 while

another study suggested that consumption of food in restaurants

and cafes may increase daily energy intake by 3.2%–4.4%.20 The

absence of any effect of the lockdown on BMI might then be taken

as support for other studies, which have suggested that fast‐food
and restaurant consumption are not a significant driver of excess

calorie intake. For example, in the study that led to the baseline

data, it was shown that the individual usage of fast‐food and full‐
service establishments was not associated with differences in BMI.13

In addition, the level of obesity prevalence at the county level in the

United States,21 and at the postcode level in the United Kingdom,22

is largely unaffected by the density of FFR and FSR. This interpre-

tation is reinforced by the fact that those individuals who used FFR

and FSR most frequently prior to their accessibility being denied in

lockdown, were not the ones who lost most weight.

However, caution should be applied in drawing such conclusions

because the lockdown is not a clean intervention in the sense that it

certainly reduced the out of home consumption of foods in restau-

rants and cafes, but it also precipitated a range of other confounding

effects. Probably most significant of which is the documented

reduction in physical activity levels.7

Reduced physical activity leading to reduced energy expenditure

may then have offset the anticipated reduction in consumption of

food prepared out of the home. However, the association between

physical activity levels and energy expenditure is complex. For

example, despite evidence that work‐time physical activity has

progressively declined,23 levels of energy expenditure over the same

period show no reduction.24 Therefore, reductions in physical activity

during lockdown would not inevitably mean levels of energy expen-

diture were reduced. An additional factor in the absence of any

impact of the reduced restaurant and cafe usage on BMI may have

been the relatively short duration of the “intervention.” The range of

durations people had been in “lockdown” when they completed the

survey was only 4–8 weeks (Figure 1D). However, the fact there was

no relationship between lockdown duration and BMI change

supports the idea that food intake from these sources was not an

important factor driving BMI increases.

This study has several limitations. Reliance on self‐reported BMI
to assess obesity status is an obvious potential limitation. However,

previous work has shown that while the Scottish population, in

common with most other populations, tend to underestimate their

body weights in self‐reported data, when compared to direct

measurement, in Scotland, they also tend to underestimate their

heights.25 Consequently, the estimated self‐reported BMI is not

biased.25 This latter work was, however, conducted 20 years ago in a

different city to the current survey, and whether this still applies

nowadays and in a different location is unknown. A second potential

problem is that only 30% of the original participants in the previous

study consented to take part in the repeat survey during lockdown. In

the previous survey, the overall BMI of individuals who took part was

26.1,13 while in those participating in the follow‐up, it was 25.9,
suggesting no strong overall participation bias with respect to BMI.

As detailed in the results, the participation relative to the original

survey was also not biased by sex.

5 | CONCLUSION

Although this is a small study, the patterns observed, particularly in

food outlet usage, do not suggest any major adverse effects of the

lockdown with respect to body weight. If correct, the public health

relevance is that policy makers may need to worry less about the

impact of lockdown measures on obesity status than the popular

media are suggesting.
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