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Abstract: Online food delivery services like Just Eat and Grubhub facilitate online ordering and
home delivery of food prepared away-from-home. It is poorly understood how these services are
used and by whom. This study investigated the prevalence of online food delivery service use and
sociodemographic characteristics of customers, in and across Australia, Canada, Mexico, the UK,
and the USA. We analyzed online survey data (n = 19,378) from the International Food Policy Study,
conducted in 2018. We identified respondents who reported any online food delivery service use in
the past 7 days and calculated the frequency of use and number of meals ordered. We investigated
whether odds of any online food delivery service use in the past 7 days differed by sociodemographic
characteristics using adjusted logistic regression. Overall, 15% of respondents (n = 2929) reported
online food delivery service use, with the greatest prevalence amongst respondents in Mexico (n = 839
(26%)). Online food delivery services had most frequently been used once and the median number of
meals purchased through this mode of order was two. Odds of any online food delivery service use
were lower per additional year of age (OR: 0.95; 95% CI: 0.94, 0.95) and greater for respondents who
were male (OR: 1.50; 95% CI: 1.35, 1.66), that identified with an ethnic minority (OR: 1.57; 95% CI: 1.38,
1.78), were highly educated (OR: 1.66; 95% CI: 1.46, 1.90), or living with children (OR: 2.71; 95% CI:
2.44, 3.01). Further research is required to explore how online food delivery services may influence
diet and health.

Keywords: fast food; food accessibility; food delivery; food environment; online food delivery
services; out-of-home food; public health; takeaway food

1. Introduction

According to global estimates from 2016, 11% of men and 15% of women were living with obesity,
which has been associated with multiple co-morbidities [1,2]. Whilst the drivers of obesity are complex,
the role of excess calorie intake through consumption of food prepared away-from-home has been
recognized in previous research [3–5]. Food prepared away-from-home is often energy dense, high in
fat and salt, and less healthy than food prepared at home, and more frequent consumption has been
associated with elevated bodyweight [6–10].
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Food prepared away-from-home is typically served ready to consume and has become a major
contributor to overall dietary intake [11,12]. In the USA, for example, food prepared away-from-home
accounted for over 50% of total food expenditure in 2018 [13]. Traditionally, this food may have been
purchased through ‘conventional’ modes of order whereby customers would visit food outlets in-person
or contact food outlets directly to place orders before collection or delivery. Third-party platforms
that facilitate online ordering and delivery, referred to throughout as ‘online food delivery services’,
provide an alternative mode of order that appears to have grown in popularity [14]. Whilst business
models vary, online food delivery services typically operate as intermediaries between customers and
food outlets [15]. Customers place orders through online platforms, their orders are forwarded to food
outlets where meals are cooked, and once ready, meals are delivered to customers by couriers working
for the food outlet or the online food delivery service [14,16].

In 2020, prominent online food delivery services Just Eat (including subsidiaries) and Uber Eats,
were available in 13 countries, Deliveroo was available in 12 countries, and Grubhub was established
in many cities across the USA [17–20]. Online food delivery service availability has been forecast to
increase, which could lead to greater use. In turn, this could increase the purchase and consumption of
food prepared away-from-home [21]. To our knowledge, there is currently a limited understanding
about the nutritional quality of food items sold through online food delivery services. Nonetheless,
given that food sold through online food delivery services is primarily prepared in existing food outlet
facilities [15], it may have a similar nutrient profile to food prepared away-from-home ordered in
conventional ways. As such, online food delivery services could contribute to excess calorie intake and
adverse health outcomes [6,7,22]. Accordingly, interventions to reduce online food delivery service
use or to improve the nutritional quality of food that is available, may be called for in the future.

Previous research into online food delivery services is limited. A narrative review identified
business reports stating that convenience and choice of food outlet were potential drivers of online
food delivery service use, supporting findings from Malaysia and Indonesia [16,23]. A further
study investigated the availability of food outlets through an online food delivery service in one
city in each of Australia, the Netherlands, and the USA [24]. In each city, a diverse range of food
types were available and the number of food outlets that were available differed by area level
deprivation. To date, the prevalence and frequency of online food delivery service use and the
sociodemographic characteristics of online food delivery service customers have not been investigated,
and thus remain poorly understood. Understanding how often online food delivery services are
used and the sociodemographic characteristics of current online food delivery service customers will
establish a baseline against which future use can be compared, allow any future interventions to be
targeted towards frequent users, serve as an indicator of potential public health harm and of the need
for further research.

In this study, we aimed to describe the prevalence and frequency of online food delivery service use,
investigate associations between online food delivery service use and sociodemographic characteristics,
and describe how online food delivery service customers used other modes of order to purchase food
prepared away-from-home, in and across five upper-middle or high-income countries.

2. Materials and Methods

2.1. Data Collection

We used cross-sectional data from the International Food Policy Study (IFPS), conducted in
Australia, Canada, Mexico, the UK, and the USA in November 2018. Data collection methods have
been described elsewhere [24]. Briefly, data were collected via self-completed online surveys from
adults aged 18 years or over, recruited through Nielsen Consumer Insights Global Panel and their
partners’ panels. Panelists were screened for eligibility and quota requirements based on device screen
size, age, and sex. Email invitations containing links to an online survey in national languages were
sent to a random sample of eligible panelists in each country. Respondents provided consent prior to
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survey completion. The IFPS was reviewed by and received ethics clearance through a University of
Waterloo Research Ethics Committee (ORE# 21460).

2.2. Measures

All respondents were asked: “During the past 7 days, how many meals did you get that were
prepared away-from-home in places such as restaurants, fast food or takeaway places, food stands,
or from vending machines?”. A similar question has been asked in previous research [25,26].
Respondents who had purchased at least one meal prepared away-from-home reported the number of
meals ordered: “using a food delivery service (e.g. country specific examples) and delivered”, “directly
from a restaurant and delivered”, “at a restaurant/food outlet within 5 minutes of your home”, and “at
a restaurant/food outlet more than 5 minutes away from your home”. Country-specific examples of
online food delivery services available in each country included Uber Eats (all countries), Just Eat
(Canada, Mexico, UK), Deliveroo (Australia, UK), Foodora (Australia), SkipTheDishes (Canada),
and Grubhub (USA). In our analyses, we collapsed “at a restaurant/food outlet within 5 minutes of
your home” and “at a restaurant/food outlet more than 5 minutes away from your home” into a single
category: ‘directly from food outlets in-person’.

We included sex, age, ethnicity, education, body mass index (BMI), and living with children aged
under 18 years as independent variables. Age was reported in years (continuous). Ethnicity was
reported as the group that best described racial or ethnic backgrounds. We dichotomized responses
into ‘majority’ (white, predominantly English speaking or not indigenous) and ‘minority’ (all other
responses). Education was reported as the highest level completed. We categorized respondents as
having: ‘low’ (high school completion or lower), ‘medium’ (some post-high school qualifications),
or ‘high’ (university degree or higher) levels of education, and used this variable as a marker of
socioeconomic status [27]. Height and weight were reported in either metric or imperial units.
We calculated BMI (kg/m2) and grouped respondents by World Health Organization categories:
‘underweight’ (BMI < 18.5), ‘normal weight’ (BMI 18.5–24.9), ‘overweight’ (BMI 25.0–29.9), or ‘obesity’
(BMI ≥ 30) [28]. We collapsed the ‘underweight’ and ‘normal weight’ categories into a ‘not overweight’
category (BMI < 25.0), and as individuals with greater BMI may not always report their height
and weight, we included respondents with missing data for this variable and categorized them as
‘missing’ [29,30]. Living with children aged under 18 years was reported as a binary variable.

2.3. Study Sample

In total, 22,824 respondents completed the online survey. We excluded respondents with
missing data for variables of interest (except for BMI), when the total number of meals purchased
away-from-home and the number of meals purchased through each mode of order summed did not
match, or when the total number of meals purchased away-from-home in the past 7 days exceeded
21 (n = 2164). We considered 21 to be the maximum number of meals that could be purchased
away-from-home based on daily consumption of three meals in the past 7 days. The final analytical
sample included 19,378 respondents.

2.4. Statistical Analysis

To reduce non-response and selection bias, we applied post-stratification sample weights.
Weights were constructed using population estimates from the census in each country based on
age, sex, region, ethnicity (except in Canada) and education (except in Mexico) [24,31].

In each country, we determined the prevalence of online food delivery service use by identifying
respondents who reported that they had used an online food delivery service at least once in the past
7 days. For these ‘online food delivery service customers’ we identified the frequency of online food
delivery service use and calculated the number and proportion of all meals purchased away-from-home
for each mode of order (‘online food delivery services’, ‘directly from food outlets for delivery’ and
‘directly from food outlets in-person’). For respondents who had purchased at least one meal prepared
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away-from-home directly from food outlets for delivery or in-person but had not used an online
food delivery service (‘non-online food delivery service customers’), we calculated the number and
proportion of all meals purchased away-from-home ‘directly from food outlets for delivery’ and
‘directly from food outlets in-person’.

In analyses, we used online food delivery service use as our dependent variable. As data
were not normally distributed, we dichotomized respondents into any online food delivery service
use in the past 7 days or not. We used Pearson’s χ2 to compare differences in sociodemographic
characteristics of online food delivery service customers in each country. To investigate associations
between our dependent variable and sex, age, ethnicity, education, BMI, and living with children
aged under 18 years, across all countries combined, we used logistic regression following a sequential
modelling strategy. Model 0 was unadjusted, Model 1 was adjusted for all independent variables
except education, to investigate variation by individual-level socioeconomic status, and Model 2 was
maximally adjusted [32,33]. To investigate differences in online food delivery service use between
countries, we used separate, maximally adjusted, logistic regression models with each country as the
reference category. We investigated differences in prevalence of online food delivery service use and
independent variables between countries by adding a two-way interaction term (country x independent
variable) to separate maximally adjusted logistic regression models and used post-estimation Wald
tests to determine interaction term significance. When interaction terms were significant, we stratified
analyses by country. We used Stata version 15.1 (StataCorp LLC., College Station, TX, USA) to complete
analyses in 2019, with a significance threshold of p < 0.05 used throughout.

3. Results

Amongst our sample, 78% (n = 15,093) had purchased at least one meal prepared away-from-home
in the past 7 days; 15% (n = 2929) had used an online food delivery service at least once, and 63%
(n = 12,163) had purchased food prepared away-from-home directly from food outlets for delivery or
in-person, but had not used an online food delivery service.

3.1. Sociodemographic Characteristics

Overall, more than half of our sample were female or identified with an ethnic majority, most had
low education, over 20% were living with obesity, the median age was 47 years, and less than 30% lived
with children aged under 18 years (supplementary material: Table S1). Overall, more than half of the
2929 online food delivery service customers were male, identified with an ethnic majority, were highly
educated, or were living with children aged under 18 years, while around 40% were living with
overweight or obesity, and the median age was 33 years (Table 1). Sociodemographic characteristics of
respondents that had purchased at least one meal prepared away-from-home directly from food outlets
for delivery or in-person, but had not used an online food delivery service (n = 12,163), are shown in
supplementary material (Table S2).

3.2. Meals Purchased Away-From-Home

Around half of respondents that reported any online food delivery service use in the past 7 days,
had used this mode of order once (supplementary material: Figure S1). Table 2 reports the modes
of order used to purchase meals prepared away-from-home. Overall, online food delivery service
customers ordered a median of two meals prepared away-from-home through an online food delivery
service, which represented 36% of all meals purchased away-from-home. Online food delivery service
customers also ordered a median of one meal directly from food outlets for delivery and two meals
directly from food outlets in-person. Overall, the median number of meals that non-online food
delivery service customers ordered directly from food outlets for delivery was two, which was the
same as the median number of meals ordered directly from food outlets in-person.
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Table 1. Sociodemographic characteristics of online food delivery service customers (n = 2929) a.

Australia
(n = 3578)

Canada
(n = 3698)

Mexico
(n = 3515)

UK
(n = 4694)

USA
(n = 3893)

Total
(n = 19,378)

p Value for
Difference b

Online food delivery
service customers c 498 (13.9) 327 (8.8) 895 (25.5) 747 (15.9) 461 (11.9) 2929 (15.1) p > 0.0001

Variable
Sex p > 0.0001

Male 305 (61.1) 196 (60.0) 433 (48.3) 422 (56.4) 273 (59.2) 1629 (55.6)
Ethnicity p > 0.0001
Majority 310 (32.1) 201 (61.3) 662 (73.9) 570 (76.3) 259 (56.1) 2001 (68.3)

Age (years)
Median (IQR) 31 (25–40) 33 (26–41) 34 (27–42) 32 (25–41) 33 (26–38) 33 (26–41)

Education p > 0.0001
Low 136 (27.4) 95 (28.9) 119 (13.3) 320 (42.8) 177 (38.3) 846 (28.9)

Medium 133 (26.6) 110 (33.7) 90 (10.1) 171 (22.9) 35 (7.6) 538 (18.4)
High 229 (46.0) 122 (37.4) 686 (76.6) 257 (34.4) 250 (54.4) 1545 (52.7)

BMI (kg/m2) p > 0.0001
Not overweight

(≤24.9) 255 (51.2) 164 (50.2) 420 (46.9) 321 (42.9) 206 (44.6) 1366 (46.6)

Overweight
(25.0–29.9) 118 (23.7) 77 (23.4) 265 (29.6) 150 (20.1) 135 (29.2) 744 (25.4)

Obesity
(≥30.0) 52 (10.3) 60 (18.2) 145 (16.1) 106 (14.2) 77 (16.7) 439 (15.0)

Missing 73 (14.7) 27 (8.2) 66 (7.4) 170 (22.8) 44 (9.5) 380 (13.0)
Child < 18 years in home p > 0.0001

Yes 226 (45.4) 131 (40.0) 639 (71.4) 364 (48.7) 240 (51.9) 1600 (54.6)

Note: a—Unless specified, data reported as n (%). b—p values from Pearson’s χ2 test. c—Online food delivery service customers had purchased at least one meal prepared away-from-home
through an online food delivery service in the past 7 days.
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Table 2. Modes of order used in the past 7 days to purchase meals prepared away-from-home.

Australia
(n = 3578)

Canada
(n = 3698)

Mexico
(n = 3515)

UK
(n = 4694)

USA
(n = 3893)

Total
(n = 19378)

p Value for
Difference a

Online food delivery service customer’s b: n (%) 498 (13.9) 327 (8.8) 895 (25.5) 747 (15.9) 461 (11.9) 2929 (15.1)

Online food delivery services c p > 0.0001
Number of meals 2.0 (1.0–2.0) 1.0 (1.0–2.0) 2.0 (1.0–3.0) 1.0 (1.0–2.0) 2.0 (1.0–3.0) 2.0 (1.0–3.0)

Proportion (%) 40.0 (50.0–57.1) 40.0 (25.0–66.7) 33.3 (23.1–50.0) 50.0 (33.3–100.0) 33.3 (25.0–50.0) 35.7 (25.0–50.0)
Directly from food outlets for delivery c p > 0.0001

Number of meals 0.0 (0.0–1.0) 0.0 (0.0–1.0) 1.0 (0.0–2.0) 0.0 (0.0–1.0) 1.0 (0.0–2.0) 1.0 (0.0–2.0)
Proportion (%) 0.0 (0.0–28.6) 0.0 (0.0–28.6) 25.0 (0.0–40.0) 0.0 (0.0–25.0) 20.0 (0.0–33.3) 16.7 (0.0–33.3)

Directly from food outlets in–person c p > 0.0001
Number of meals 2.0 (0.0–3.0) 1.0 (0.0–3.0) 2.0 (1.0–4.0) 1.0 (0.0–2.0) 2.0 (1.0–4.0) 2.0 (0.0–3.0)

Proportion (%) 40.0 (0.0–60.0) 40.0 (0.0–54.5) 40.0 (20.0–52.4) 33.3 (0.0–50.0) 40.0 (20.0–57.1) 40.0 (0.0–50.0)

Non–online food delivery service customers d: n (%) 2188 (61.2) 2420 (65.4) 2396 (68.2) 2439 (52.0) 2721 (69.9) 12163 (62.8)

Directly from food outlets for delivery c p > 0.0001
Number of meals 1.0 (1.0–2.0) 1.0 (1.0–2.0) 2.0 (1.0–4.0) 1.0 (1.0–2.0) 2.0 (1.0–3.0) 2.0 (1.0–3.0)

Proportion (%) 66.7 (50.0–100.0) 100.0 (40.0–100.0) 75.0 (50.0–100.0) 100.0 (50.0–100.0) 100.0 (40.0–100.0) 83.3 (50.0–100.0)
Directly from food outlets in-person c p > 0.0001

Number of meals 2.0 (1.0–3.0) 2.0 (1.0–3.0) 3.0 (2.0–4.0) 2.0 (1.0–3.0) 2.0 (1.0–4.0) 2.0 (1.0–3.0)
Proportion (%) 100.0 (100.0–100.0) 100.0 (100.0–100.0) 100.0 (66.7–100.0) 100.0 (100.0–100.0) 100.0 (100.0–100.0) 100.0 (100.0–100.0)

Note: a—p value from Pearson’s χ2 test. b—Online food delivery service customers had purchased at least one meal prepared away-from-home through an online food delivery service in
the past 7 days. c—Data reported as median (Interquartile Range (IQR)) number of meals, and median (IQR) proportion of all meals purchased away-from-home, per person. d—Non-online
food delivery service customers had purchased at least one meal prepared away-from-home directly from food outlets but not through an online food delivery service, in the past 7 days.
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3.3. Sociodemographic Correlates of Online Food Delivery Service Use

Sociodemographic correlates of any online food delivery service use in the past 7 days from
unadjusted and partially adjusted models are reported in supplementary material (Table S3). Figure 1
reports findings from the maximally adjusted model. Overall, there were greater odds of online food
delivery service use amongst respondents who were male (OR: 1.50; 95% CI: 1.35, 1.66), that identified
with an ethnic minority (OR: 1.57; 95% CI: 1.38, 1.78), those who lived with children aged under
18 years (OR: 2.71; 95% CI: 2.44, 3.01), or had high (versus low) levels of education (OR: 1.66; 95% CI:
1.46, 1.90). Odds of online food delivery service use were lower per additional year of age (OR: 0.95;
95% CI: 0.94, 0.95) and there were no differences by BMI category.
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Figure 1. Associations between prevalence of any online food delivery service use in the past
7 days and sociodemographic characteristics (n = 19,378). Data are from 2018, collected through the
International Food Policy Study, analyzed using adjusted logistic regression. Note: reference groups:
ethnicity—majority, education level—low, body mass index (BMI) category—not overweight.

3.4. Between-Country Variation

The greatest prevalence of any online food delivery service use in the past 7 days was amongst
respondents in Mexico (n = 895 (26%)). Respondents in Canada had lower odds of online food delivery
service use compared to respondents in all other countries, whilst respondents in the UK and Mexico
had greater odds compared to respondents in all other countries (Table 3). Amongst online food
delivery service customers in Australia, Mexico, and the USA, the median number of meals ordered
through online food delivery services per person, was two, whereas in Canada and the UK, the median
number, per person, was one (Table 2).

There were significant between-country interactions. The association between online food delivery
service use in the past 7 days and each of age (p < 0.0001), living with children aged under 18 years
(p = 0.037), sex (p < 0.0001), and education (p < 0.0001) varied between countries (supplementary
material: Table S4). Figures 2–5 report country-stratified findings. Odds of online food delivery service
use in the past 7 days were lower per additional year of age amongst respondents in all countries.
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Respondents who lived with children aged under 18 years had greater odds of online food delivery
service use in all countries, with the strongest association observed amongst respondents in the USA
(OR: 3.22; 95% CI: 2.49, 4.20). There was no difference in odds of online food delivery service use by
sex amongst respondents in Mexico (OR: 1.02; 95% CI: 0.85, 1.23), whereas males in all other countries
had greater odds of online food delivery service use. Respondents with high (versus low) levels of
education had greater odds of online food delivery service use in all countries except the UK (OR: 0.87;
95% CI: 0.67, 1.13).

Table 3. Associations between country and prevalence of online food delivery service use in the past 7
days a.

Country OR b 95% CI c

Australia (reference) - -
Canada 0.65 0.54 0.78
Mexico 1.21 1.03 1.43

UK 1.39 1.18 1.64
USA 0.85 0.72 1.02

Australia 1.55 1.29 1.87
Canada (reference) - -

Mexico 1.88 1.58 2.25
UK 2.15 1.79 2.57

USA 1.32 1.10 1.59

Australia 0.82 0.69 0.97
Canada 0.53 0.45 0.63

Mexico (reference) - -
UK 1.14 0.98 1.33

USA 0.70 0.60 0.82

Australia 0.72 0.61 0.85
Canada 0.47 0.39 0.56
Mexico 0.88 0.75 1.02

UK (reference) - -
USA 0.61 0.52 0.73

Australia 1.17 0.98 1.40
Canada 0.76 0.63 0.91
Mexico 1.43 1.22 1.67

UK 1.63 1.37 1.93
USA (reference) - -

Note: a—Each country used as a reference in separate adjusted logistic regression models. b—Odds ratio. c—95%
confidence intervals.
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Figure 2. Associations between prevalence of any online food delivery service use in the past 7 days and
age (n = 19,378). Data are from 2018, collected through the International Food Policy Study, analyzed
using country-stratified adjusted logistic regression.

Figure 3. Associations between prevalence of any online food delivery service use in the past 7 days
and living with a child aged under 18 years (n = 19,378). Data are from 2018, collected through the
International Food Policy Study, analyzed using country-stratified adjusted logistic regression.
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Figure 4. Associations between prevalence of any online food delivery service use in the past 7 days
and sex (n = 19,378). Data are from 2018, collected through the International Food Policy Study,
analyzed using country-stratified adjusted logistic regression.

Figure 5. Associations between prevalence of any online food delivery service use in the past 7 days
and education level (n = 19,378). Data are from 2018, collected through the International Food Policy
Study, analyzed using country-stratified adjusted logistic regression.
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4. Discussion

4.1. Summary of Findings

To our knowledge, this is the first study in the published international literature that has examined
the prevalence and frequency of online food delivery service use and identified sociodemographic
characteristics of online food delivery service customers. Our findings from multiple countries provide
knowledge about the individual and wider contextual factors that may relate to online food delivery
service use. Overall, 15% of respondents across Australia, Canada, Mexico, the UK, and the USA
reported online food delivery service use in the past 7 days, however, almost two thirds of respondents
had purchased food prepared away-from-home directly from food outlets but had not used an online
food delivery service. Online food delivery services were most frequently used once in the past 7 days.
Overall, online food delivery service customers ordered a median of two meals through an online food
delivery service, and the median proportion of all meals purchased away-from-home ordered through
an online food delivery service was more than 30%. Respondents who were male, younger, with higher
education, lived with children aged under 18 years, or that identified with an ethnic minority had
greater odds of online food delivery service use. Respondents in Mexico and the UK had greater odds
of online food delivery service use compared to respondents in other countries, and whilst correlates
of online food delivery service use were similar in each country, the strength of associations varied.

4.2. Interpretation of Findings and Further Research

As the first study to investigate the prevalence and frequency of online food delivery service
use in and across multiple countries, we are unable to conclude that the levels we identified are
relatively high or low. Nonetheless, our findings regarding the modes of order used to purchase food
prepared away-from-home provide novel insight into how multiple ways of purchasing food prepared
away-from-home may coexist. When having food delivered, those who reported any online food
delivery service use in the past 7 days appeared to favor this mode of order compared to ordering
directly from food outlets. Our observation could support the suggestion that online food delivery
services have the capacity to disrupt conventional and established purchasing formats within food
retail, which in turn, could influence how individuals interact with the built food environment [34].
However, a high proportion of online food delivery service customers reported that they also visited
food outlets in-person, indicating that the traditional practice of visiting neighborhood food outlets
persisted regardless of online food delivery service use. Therefore, promotion of healthier neighborhood
food environments, for example through the use of urban planning or ‘zoning’ continues to be a
potentially effective public health intervention [35]. Importantly, using multiple modes of order to
purchase food prepared away-from-home may lead to greater total consumption, increased risk of
excess weight and adverse health outcomes [36,37]. The full extent to which using multiple modes
of order, and in-particular online food delivery service use, increases consumption of food prepared
away-from-home, is unclear without longitudinal data.

Consistent with our finding that men had greater odds of online food delivery service use,
men reportedly purchase food prepared away-from-home more frequently and cook at home less than
women [38,39]. It is unclear how reasons for purchasing food prepared away-from-home might differ
based on mode of order used, and how these reasons may vary by sex.

Respondents that identified with an ethnic minority had greater odds of online food delivery
service use. Analyses of data from the National Health and Nutrition Examination Survey completed
in the USA indicated that black respondents cooked at home less frequently than other groups [40].
However, further research from the USA [41] and UK [42] concluded that individuals that identified
with an ethnic minority allocated more time to home food preparation and consumed more home
cooked food than individuals that identified with an ethnic majority. Online food delivery service use
could reduce home cooking, which might have implications for the overall diet quality of customers.
Whilst it is possible to meet dietary guidelines through consumption of food prepared away-from-home,
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it may be more difficult and more expensive than through food prepared at home [42,43], and bound
by the types of food outlet available [44].

In our study, online food delivery service customers were likely to be younger, have higher
education, or live with children aged under 18 years. Similarly, marketing companies and online
food delivery services suggest that individuals with these sociodemographic characteristics often
report online food delivery service use [45]. Older individuals may be disinclined to order food
online due to lacking familiarity with technology and a loyalty towards conventional modes of order,
whilst individuals who are younger, highly educated, or parents, often report having limited time and
may purchase food prepared away-from-home to offset pressure stemming from having limited time
resources [46–49]. As previously described, reasons for using one mode of order over another are
currently unclear [50]. Future research should engage with online food delivery service customers to
better understand their reasons for online food delivery service use.

Analysis of the UK’s National Diet and Nutrition Survey identified that living with obesity was
associated with greater consumption of food from fast-food outlets but not restaurants or cafés [51].
In our study, online food delivery service use was not associated with weight status. To some extent,
this may be due to our cross-sectional study design and the simultaneous measurement of our exposure
(online food delivery use) and outcome (weight status). However, it is also possible that this reflects the
potential for online food delivery services to offer food from different types of food outlets, including
restaurants, which may offer healthier food than is traditionally served away-from-home [45]. In our
analysis it was not possible to disaggregate online delivery service use by the type of food outlet that
meals were ordered from. Future research investigating which food outlets are ordered from when using
online food delivery services, and the nutritional composition of foods sold, would provide greater
insight into associations between food delivery service use and weight status. This understanding
would serve to inform the need for development of public health interventions.

The prevalence of online food delivery service use, the proportion of all meals prepared
away-from-home purchased through online food delivery services, and the number of meals purchased
directly from food outlets in-person by non-online food delivery service customers, were each greatest
for respondents in Mexico. Together, these findings may reflect cultural norms aligned with frequent
purchase of food prepared away-from-home in this country [52].

Individuals with greater access to food outlets through online food delivery services could be
inclined to use them more frequently. This may explain plans from Just Eat, branded as SkipTheDishes,
to increase the number of food outlets in Canada who are signed up to accept orders through their
platform [19]. Indeed, our finding that respondents from Canada had lower odds of online food
delivery service use compared to respondents in all other countries could indicate that there is currently
limited access to food outlets through this mode of order. Future research could investigate the extent
to which access to food outlets signed up to accept orders through online food delivery services is
associated with online food delivery service use.

Sociodemographic characteristics of online food delivery service customers were similar between
countries, however, the strength of associations varied. Notably, higher education was associated with
greater odds of online food delivery service use in all countries except the UK. Food outlets signed up
to accept orders through online food delivery services in the UK may not sell food that accommodates
the needs of individuals with higher education, possibly limiting use. The type of food available
through online food delivery services in the UK is currently unclear. Whilst the UK may be different,
amongst food outlets signed up to accept orders through an online food delivery service in Australia,
the Netherlands, and the USA, common food labels used to describe the type of food sold included
‘Burgers’, ‘Pizza’, and ‘Italian’, with ‘Healthy’ food labels less common [53]. However, labels selected
by food outlets may not always reflect the food they sell and the nutritional quality of food available
through online food delivery services remains unclear. Given the apparent lack of ‘Healthy’ food
choices, further work to develop an understanding about how well self-selected labels reflect the types
of food that outlets sell, and the nutritional quality of this food, is warranted.
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4.3. Limitations

This study represents the most comprehensive description of online food delivery service use to
date. Nonetheless, the findings are subject to limitations, including those common to survey-based
research. Respondents were recruited using nonprobability-based sampling. Thus, findings are
not necessarily nationally representative. We applied post-stratification sample weights to improve
representativeness, yet respondents in Mexico had higher levels of education than census estimates and
average BMI scores were lower than national averages for respondents in all countries [24]. Recruitment
may have been biased towards individuals with internet access. In 2016, however, internet penetration
rates ranged between 67% (Mexico) and 93% (Australia), with rates of 88% or higher in Canada, the UK,
and the USA [54].

Analyses were based on cross-sectional data, limiting the ability to draw causal inference.
Additionally, data were self-reported and collected through online surveys. Social desirability bias
may have led to the number of meals purchased away-from-home, online food delivery service use,
and body weight being under-reported. This risk may have been reduced by use of online surveys that
offer respondents a sense of anonymity when reporting sensitive information [55,56]. Finally, we used
education as our marker of socioeconomic status which may not be internationally comparable [39,57].

It is possible that the global COVID-19 pandemic has accelerated changes in consumer behavior
with regards to use of online modes of order [58]. At least in terms of the research contexts studied
here, individuals that may have previously visited food outlets in-person to purchase food prepared
away-from-home are likely to have found that this option has been restricted, and may therefore have
adopted online modes of order. Whilst there is much uncertainty, it is possible that short-term changes
in consumer behavior persist long term. Research is required to fully understand short- and long-term
changes in online food delivery service and in-person food outlet use.

5. Conclusions

We found that 15% of adults across Australia, Canada, Mexico, the UK, and the USA had
purchased food prepared away-from-home through online food delivery services in the past 7 days.
Online food delivery service use was associated with being male, from an ethnic minority, younger,
highly educated, or living with children aged under 18 years. Sociodemographic characteristics of
online food delivery service customers were consistent across countries, yet there was variation in the
strength of associations. Norms surrounding the purchase of food prepared away-from-home, stressors
on time that limit the opportunity for home meal preparation, and the number and type of food outlets
that can be accessed through online food delivery services may vary internationally and could help
explain observed differences between countries. Whilst we identified sociodemographic characteristics
of online food delivery service customers, which is important information for future intervention
development, further research is needed to understand the extent to which use of an online food
delivery service contributes to overall purchasing and consumption of food prepared away-from-home,
whether online food delivery services are used in place of, or in addition to, traditional modes of order,
and associated implications for public health.

Supplementary Materials: The following are available online at http://www.mdpi.com/1660-4601/17/14/5190/s1,
Table S1: Sociodemographic characteristics of analytic sample, Table S2: Sociodemographic characteristics of
non-online food delivery service customers, Figure S1: Frequency of online food delivery service use in the
past 7 days amongst online food delivery service customers, Table S3: Associations between prevalence of any
online food delivery service use in the past 7 days and sociodemographic characteristics, Table S4: Odds ratio
(OR) and 95% confidence intervals (CIs) from two-way interaction term added to separate, maximally adjusted,
logistic regression models.

Author Contributions: Conceptualization, M.K., J.A., G.S., L.V., D.H. and T.B.; Formal analysis, M.K.,
J.A. and T.B.; Funding acquisition for the International Food Policy Study, D.H.; Methodology, M.K., J.A.,
and T.B.; Project administration, C.M.W.; Supervision, J.A. and T.B.; Validation, G.S., L.V., C.M.W. and D.H.;
Writing—Original draft, M.K.; Writing—Review and editing, M.K, J.A., G.S., L.V., C.M.W., D.H., and T.B.
All authors have read and agreed to the published version of the manuscript.

http://www.mdpi.com/1660-4601/17/14/5190/s1


Int. J. Environ. Res. Public Health 2020, 17, 5190 14 of 16

Funding: M.K. is funded by the National Institute for Health Research (NIHR) School for Public Health Research
(SPHR), Grant Reference Number PD-SPH-2015, with additional support from the MRC Epidemiology Unit,
University of Cambridge. J.A. and T.B. are funded by the Centre for Diet and Activity Research (CEDAR),
a UK Clinical Research Collaboration (UKCRC) Public Health Research Centre of Excellence. Funding from
the British Heart Foundation, Cancer Research UK, Economic and Social Research Council, Medical Research
Council, the National Institute for Health Research [grant number ES/G007462/1], and the Wellcome Trust [grant
number 087636/Z/08/Z], under the auspices of the UK Clinical Research Collaboration, is gratefully acknowledged.
Funding for the International Food Policy Study was provided by a Canadian Institutes of Health Research (CIHR)
Project Grant, with additional support from an International Health Grant, the Public Health Agency of Canada
(PHAC), and a CIHR–PHAC Applied Public Health Chair (D.H.). G.S. is supported by a Heart Foundation Future
Leader Fellowship (102035) from the National Heart Foundation of Australia.

Acknowledgments: The authors thank the participants from Wave Two of the International Food Policy Study.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Jia, P.; Luo, M.; Li, Y.; Zheng, J.-S.; Xiao, Q.; Luo, J. Fast-food restaurant, unhealthy eating, and childhood
obesity: A systematic review and meta-analysis. Obes. Rev. 2019, 1–27. [CrossRef] [PubMed]

2. World Health Organization. Global Health Observatory (GHO) data. Available online: https://www.who.int/
gho/ncd/risk_factors/overweight_text/en/ (accessed on 29 March 2020).

3. Imamura, F.; Micha, R.; Khatibzadeh, S.; Fahimi, S.; Shi, P.; Powles, J.; Mozaffarian, D. Dietary quality among
men and women in 187 countries in 1990 and 2010: A systematic assessment. Lancet Glob. Health 2015, 3,
132–142. [CrossRef]

4. Finegood, D.T.; Merth, T.D.N.; Rutter, H. Implications of the foresight obesity system map for solutions to
childhood obesity. Obesity 2010, 18, S13–S16. [CrossRef] [PubMed]

5. Rutter, H. The single most important intervention to tackle obesity. Int. J. Public Health 2012, 57, 657–658.
[CrossRef] [PubMed]

6. Jaworowska, A.; Blackham, T.; Stevenson, L.; Davies, I.G. Determination of salt content in hot takeaway
meals in the United Kingdom. Appetite 2012, 59, 517–522. [CrossRef]

7. Jaworowska, A.; Toni, M.B.; Rachel, L.; Catherine, T.; Matthew, A.; Leonard, S.; Ian, G.D.
Nutritional composition of takeaway food in the UK. Nutr. Food Sci. 2014, 44, 414–430. [CrossRef]

8. Lachat, C.; Nago, E.; Verstraeten, R.; Roberfroid, D.; Van Camp, J.; Kolsteren, P. Eating out of home and its
association with dietary intake: A systematic review of the evidence. Obes Rev. 2012, 13, 329–346. [CrossRef]

9. Scourboutakos, M.J.; L’Abbé, M.R. Restaurant menus: Calories, caloric density, and serving size. Am. J.
Prev. Med. 2012, 43, 249–255. [CrossRef]

10. Todd, J.E.; Mancino, L.; Lin, B.-H. The impact of food away from home on adult diet quality. Available online:
https://www.ers.usda.gov/webdocs/publications/46352/8170_err90_1_.pdf (accessed on 29 March 2020).

11. Popkin, B.M.; Adair, L.S.; Ng, S.W. Global nutrition transition and the pandemic of obesity in developing
countries. Nutr. Rev. 2012, 70, 3–21. [CrossRef]

12. Burgoine, T.; Mackenbach, D.J.; Lakerveld, J.; Forouhi, G.N.; Griffin, J.S.; Brage, S.; Wareham, J.N.; Monsivais, P.
Interplay of socioeconomic status and supermarket distance is associated with excess obesity risk: A UK
cross-sectional study. Int. J. Environ. Res. Public Health 2017, 14, 1290. [CrossRef]

13. United States Department of Agriculture Economic Research Service. Food prices and spending.
Available online: https://www.ers.usda.gov/data-products/ag-and-food-statistics-charting-the-essentials/
food-prices-and-spending/ (accessed on 29 March 2020).

14. Maimaiti, M.; Zhao, X.; Jia, M.; Ru, Y.; Zhu, S. How we eat determines what we become: Opportunities and
challenges brought by food delivery industry in a changing world in China. Eur. J. Clin. Nutr. 2018, 72,
1282–1286. [CrossRef] [PubMed]

15. Allen, J.; Piecyk, M.; Piotrowska, M. An analysis of online shopping and home delivery in the UK. Available
online: https://westminsterresearch.westminster.ac.uk/item/q16z5/analysis-of-online-shopping-and-home-
delivery-in-the-uk (accessed on 14 February 2020).

16. Yeo, V.C.S.; Goh, S.-K.; Rezaei, S. Consumer experiences, attitude and behavioral intention toward online
food delivery (OFD) services. J. Retail. Consum. Serv. 2017, 35, 150–162. [CrossRef]

17. Deliveroo. About Deliveroo. Available online: https://deliveroo.co.uk/about-us (accessed on 28 October 2019).

http://dx.doi.org/10.1111/obr.12944
http://www.ncbi.nlm.nih.gov/pubmed/30230172
https://www.who.int/gho/ncd/risk_factors/overweight_text/en/
https://www.who.int/gho/ncd/risk_factors/overweight_text/en/
http://dx.doi.org/10.1016/S2214-109X(14)70381-X
http://dx.doi.org/10.1038/oby.2009.426
http://www.ncbi.nlm.nih.gov/pubmed/20107455
http://dx.doi.org/10.1007/s00038-012-0385-6
http://www.ncbi.nlm.nih.gov/pubmed/22752266
http://dx.doi.org/10.1016/j.appet.2012.06.018
http://dx.doi.org/10.1108/NFS-08-2013-0093
http://dx.doi.org/10.1111/j.1467-789X.2011.00953.x
http://dx.doi.org/10.1016/j.amepre.2012.05.018
https://www.ers.usda.gov/webdocs/publications/46352/8170_err90_1_.pdf
http://dx.doi.org/10.1111/j.1753-4887.2011.00456.x
http://dx.doi.org/10.3390/ijerph14111290
https://www.ers.usda.gov/data-products/ag-and-food-statistics-charting-the-essentials/food-prices-and-spending/
https://www.ers.usda.gov/data-products/ag-and-food-statistics-charting-the-essentials/food-prices-and-spending/
http://dx.doi.org/10.1038/s41430-018-0191-1
http://www.ncbi.nlm.nih.gov/pubmed/30185849
https://westminsterresearch.westminster.ac.uk/item/q16z5/analysis-of-online-shopping-and-home-delivery-in-the-uk
https://westminsterresearch.westminster.ac.uk/item/q16z5/analysis-of-online-shopping-and-home-delivery-in-the-uk
http://dx.doi.org/10.1016/j.jretconser.2016.12.013
https://deliveroo.co.uk/about-us


Int. J. Environ. Res. Public Health 2020, 17, 5190 15 of 16

18. Uber Eats. When and where is Uber Eats available? Available online: https://help.uber.com/ubereats/article/

when-and-where-is-uber-eats-available-?nodeId=3f8de61e-09dd-4844-afb2-749c9ffc65a8 (accessed on
17 December 2019).

19. Just Eat. 2019 Half Year Results. Available online: https://jeweb-11431-s3.s3.eu-west-2.amazonaws.
com/application/files/3615/6455/1992/Just_Eat_plc_-_2019_Half_Year_Results_RNS.pdf (accessed on
23 September 2019).

20. Grubhub. What is Grubhub? Available online: https://about.grubhub.com/about-us/what-is-grubhub/

default.aspx (accessed on 6 April 2020).
21. Statista. Online Food Delivery Report 2019. Available online: https://www.statista.com/study/40457/food-

delivery/ (accessed on 21 February 2020).
22. Robinson, E.; Jones, A.; Whitelock, V.; Mead, B.R.; Haynes, A. (Over)eating out at major UK restaurant chains:

Observational study of energy content of main meals. BMJ 2018, 363, 1–8. [CrossRef] [PubMed]
23. Suhartanto, D.; Helmi Ali, M.; Tan, K.H.; Sjahroeddin, F.; Kusdibyo, L. Loyalty toward online food delivery

service: The role of e-service quality and food quality. J. Foodserv. Bus. Res. 2019, 22, 81–97. [CrossRef]
24. Hammond, D.; White, C.M.; Rynard, V.L.; Vanderlee, L. International food policy study: Technical report

2018 survey (Wave 2). Available online: http://foodpolicystudy.com/methods/ (accessed on 1 October 2019).
25. Kant, A.K.; Whitley, M.I.; Graubard, B.I. Away from home meals: Associations with biomarkers of chronic

disease and dietary intake in American adults, NHANES 2005–2010. Int. J. Obes. 2015, 39, 820–827. [CrossRef]
[PubMed]

26. Wiggers, D.; Vanderlee, L.; White, C.M.; Reid, J.L.; Minaker, L.; Hammond, D. Food sources among young
people in five major Canadian cities. Can. J. Public Health 2018, 109, 506–515. [CrossRef]

27. Galobardes, B.; Morabia, A.; Bernstein, M.S. Diet and socioeconomic position: Does the use of different
indicators matter? Int. J. Epidemiol. 2001, 30, 334–340. [CrossRef]

28. World Health Organization. Body mass index—BMI. Available online: http://www.euro.who.int/en/health-
topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi (accessed on 20 May 2019).

29. Pedersen, A.B.; Mikkelsen, E.M.; Cronin-Fenton, D.; Kristensen, N.R.; Pham, T.M.; Pedersen, L.; Petersen, I.
Missing data and multiple imputation in clinical epidemiological research. Clin. Epidemiol. 2017, 9, 157–166.
[CrossRef]

30. Van de Mortel, T.F. Faking it: Social desirability response bias in self-report research. Aust. J. Adv. Nurs.
2008, 25, 40–48.

31. Langkamp, D.L.; Lehman, A.; Lemeshow, S. Techniques for handling missing data in secondary analyses of
large surveys. Acad. Pediatr. 2010, 10, 205–210. [CrossRef]

32. Sperandei, S. Understanding logistic regression analysis. Biochem. Med. 2014, 24, 12–18. [CrossRef] [PubMed]
33. Greenland, S. Modeling and variable selection in epidemiologic analysis. Am. J. Public Health 1989, 79,

340–349. [CrossRef]
34. Backman, P. Delivery the disruptor. Available online: https://www.peterbackmanfs.com/delivery-the-

disruptor (accessed on 29 March 2020).
35. Keeble, M.; Burgoine, T.; White, M.; Summerbell, C.; Cummins, S.; Adams, J. How does local government

use the planning system to regulate hot food takeaway outlets? A census of current practice in England
using document review. Health Place 2019, 57, 171–178. [CrossRef] [PubMed]

36. Pereira, M.A.; Kartashov, A.I.; Ebbeling, C.B.; Van Horn, L.; Slattery, M.L.; Jacobs, D.R., Jr.; Ludwig, D.S.
Fast-food habits, weight gain, and insulin resistance (the CARDIA study): 15-year prospective analysis.
Lancet 2005, 365, 36–42. [CrossRef]

37. Statista. Food delivery and takeaway market in the United Kingdom (UK)—Statistics & Facts.
Available online: https://www.statista.com/topics/4679/food-delivery-and-takeaway-market-in-the-united-
kingdom-uk/ (accessed on 20 February 2020).

38. Miura, K.; Giskes, K.; Turrell, G. Socio-economic differences in takeaway food consumption among adults.
Public Health Nutr. 2011, 15, 218–226. [CrossRef] [PubMed]

39. Mills, S.; Adams, J.; Wrieden, W.; White, M.; Brown, H. Sociodemographic characteristics and frequency
of consuming home-cooked meals and meals from out-of-home sources: Cross-sectional analysis of a
population-based cohort study. Public Health Nutr. 2018, 21, 2255–2266. [CrossRef] [PubMed]

https://help.uber.com/ubereats/article/when-and-where-is-uber-eats-available-?nodeId=3f8de61e-09dd-4844-afb2-749c9ffc65a8
https://help.uber.com/ubereats/article/when-and-where-is-uber-eats-available-?nodeId=3f8de61e-09dd-4844-afb2-749c9ffc65a8
https://jeweb-11431-s3.s3.eu-west-2.amazonaws.com/application/files/3615/6455/1992/Just_Eat_plc_-_2019_Half_Year_Results_RNS.pdf
https://jeweb-11431-s3.s3.eu-west-2.amazonaws.com/application/files/3615/6455/1992/Just_Eat_plc_-_2019_Half_Year_Results_RNS.pdf
https://about.grubhub.com/about-us/what-is-grubhub/default.aspx
https://about.grubhub.com/about-us/what-is-grubhub/default.aspx
https://www.statista.com/study/40457/food-delivery/
https://www.statista.com/study/40457/food-delivery/
http://dx.doi.org/10.1136/bmj.k4982
http://www.ncbi.nlm.nih.gov/pubmed/30541906
http://dx.doi.org/10.1080/15378020.2018.1546076
http://foodpolicystudy.com/methods/
http://dx.doi.org/10.1038/ijo.2014.183
http://www.ncbi.nlm.nih.gov/pubmed/25319744
http://dx.doi.org/10.17269/s41997-018-0083-0
http://dx.doi.org/10.1093/ije/30.2.334
http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
http://dx.doi.org/10.2147/CLEP.S129785
http://dx.doi.org/10.1016/j.acap.2010.01.005
http://dx.doi.org/10.11613/BM.2014.003
http://www.ncbi.nlm.nih.gov/pubmed/24627710
http://dx.doi.org/10.2105/AJPH.79.3.340
https://www.peterbackmanfs.com/delivery-the-disruptor
https://www.peterbackmanfs.com/delivery-the-disruptor
http://dx.doi.org/10.1016/j.healthplace.2019.03.010
http://www.ncbi.nlm.nih.gov/pubmed/31055107
http://dx.doi.org/10.1016/S0140-6736(04)17663-0
https://www.statista.com/topics/4679/food-delivery-and-takeaway-market-in-the-united-kingdom-uk/
https://www.statista.com/topics/4679/food-delivery-and-takeaway-market-in-the-united-kingdom-uk/
http://dx.doi.org/10.1017/S136898001100139X
http://www.ncbi.nlm.nih.gov/pubmed/21740620
http://dx.doi.org/10.1017/S1368980018000812
http://www.ncbi.nlm.nih.gov/pubmed/29637874


Int. J. Environ. Res. Public Health 2020, 17, 5190 16 of 16

40. Virudachalam, S.; Long, J.; Harhay, M.; Polsky, D.; Feudtner, C. Prevalence and patterns of cooking dinner at
home in the USA: National Health and nutrition examination survey (NHANES) 2007–2008. Public Health Nutr.
2014, 17, 1022–1030. [CrossRef]

41. Taillie, L.S. Who’s cooking? Trends in US home food preparation by gender, education, and race/ethnicity
from 2003 to 2016. Nutr. J. 2018, 17, 41–50. [CrossRef]

42. Clifford Astbury, C.; Penney, T.L.; Adams, J. Comparison of individuals with low versus high consumption
of home-prepared food in a group with universally high dietary quality: A cross-sectional analysis of the UK
National Diet & Nutrition Survey (2008–2016). Int. J. Behav. Nutr. Phys. Act. 2019, 16, 9–24. [CrossRef]

43. Kern, D.M.; Auchincloss, A.H.; Stehr, M.F.; Roux, A.V.D.; Moore, L.V.; Kanter, G.P.; Robinson, L.F.
Neighborhood prices of healthier and unhealthier foods and associations with diet quality: Evidence
from the multi-ethnic study of atherosclerosis. Int J. Environ. Res. Public Health 2017, 14, 1394. [CrossRef]

44. Liese, A.D.; Ma, X.; Hutto, B.; Sharpe, P.A.; Bell, B.A.; Wilcox, S. Food shopping and acquisition behaviors
in relation to BMI among residents of low-income communities in South Carolina. Int J. Environ. Res.
Public Health 2017, 14, 1075. [CrossRef] [PubMed]

45. Bates, S.; Reeve, B.; Trevena, H. A narrative review of online food delivery in Australia: Challenges and
opportunities for public health nutrition policy. Public Health Nutr. 2020, 1–11, (epub ahead of print).
[CrossRef] [PubMed]

46. Chen, K.; Chan, A.H.S. A review of technology acceptance by older adults. Gerontechnology 2011, 10, 1–12.
[CrossRef]

47. Jabs, J.; Devine, C.M. Time scarcity and food choices: An overview. Appetite 2006, 47, 196–204. [CrossRef]
48. Warin, M.; Jay, B.; Zivkovic, T. “Ready-made” assumptions: Situating convenience as care in the Australian

obesity debate. Food Foodways 2019, 27, 273–295. [CrossRef]
49. Turrell, G.; Giskes, K. Socioeconomic disadvantage and the purchase of takeaway food: A multilevel analysis.

Appetite 2008, 51, 69–81. [CrossRef]
50. Rydell, S.A.; Harnack, L.J.; Oakes, J.M.; Story, M.; Jeffery, R.W.; French, S.A. Why eat at fast-food restaurants:

Reported reasons among frequent consumers. J. Am. Diet. Assoc. 2008, 108, 2066–2070. [CrossRef]
51. Penney, T.L.; Jones, N.R.V.; Adams, J.; Maguire, E.R.; Burgoine, T.; Monsivais, P. Utilization of away-from-home

food establishments, dietary approaches to stop hypertension dietary pattern, and obesity. Am. J. Prev. Med.
2017, 53, e155–e163. [CrossRef]

52. Rivera, J.A.; Barquera, S.; Gonzalez-Cossio, T.; Olaiz, G.; Sepulveda, J. Nutrition transition in Mexico and in
other Latin American countries. Nutr. Rev. 2004, 62, S149–S157. [CrossRef]

53. Poelman, M.P.; Thornton, L.; Zenk, S.N. A cross-sectional comparison of meal delivery options in three
international cities. Eur. J. Clin. Nutr. 2020, 1–9, (epub ahead of print). [CrossRef]

54. PEW Research Center. Internet penetration rates are high in North America, Europe and parts of the
Asia-Pacific 2018. Available online: https://www.pewresearch.org/global/2018/06/19/social-media-use-
continues-to-rise-in-developing-countries-but-plateaus-across-developed-ones/pg_2018-06-19_global-
tech_0-01/ (accessed on 24 January 2020).

55. Krumpal, I. Determinants of social desirability bias in sensitive surveys: A literature review. Qual. Quant.
2013, 47, 2025–2047. [CrossRef]

56. Cook, A.; Pryer, J.; Shetty, P. The problem of accuracy in dietary surveys. Analysis of the over 65 UK National
Diet and Nutrition Survey. J. Epidemiol. Community Health 2000, 54, 611–616. [CrossRef] [PubMed]

57. Galobardes, B.; Shaw, M.; Lawlor, D.A.; Lynch, J.W.; Davey Smith, G. Indicators of socioeconomic position
(part 1). J. Epidemiol. Community Health 2006, 60, 7–12. [CrossRef] [PubMed]

58. Cummins, S.; Berger, N.; Cornelsen, L.; Eling, J.; Er, V.; Greener, R.; Kalbus, A.; Karapici, A.; Law, C.;
Ndlovu, D.; et al. COVID-19: Impact on the urban food retail system, diet and health inequalities in the UK.
Cities Health 2020, 1–11, (epub ahead of print). [CrossRef]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1017/S1368980013002589
http://dx.doi.org/10.1186/s12937-018-0347-9
http://dx.doi.org/10.1186/s12966-019-0768-7
http://dx.doi.org/10.3390/ijerph14111394
http://dx.doi.org/10.3390/ijerph14091075
http://www.ncbi.nlm.nih.gov/pubmed/28926937
http://dx.doi.org/10.1017/S1368980020000701
http://www.ncbi.nlm.nih.gov/pubmed/32515719
http://dx.doi.org/10.4017/gt.2011.10.01.006.00
http://dx.doi.org/10.1016/j.appet.2006.02.014
http://dx.doi.org/10.1080/07409710.2019.1673004
http://dx.doi.org/10.1016/j.appet.2007.12.002
http://dx.doi.org/10.1016/j.jada.2008.09.008
http://dx.doi.org/10.1016/j.amepre.2017.06.003
http://dx.doi.org/10.1111/j.1753-4887.2004.tb00086.x
http://dx.doi.org/10.1038/s41430-020-0630-7
https://www.pewresearch.org/global/2018/06/19/social-media-use-continues-to-rise-in-developing-countries-but-plateaus-across-developed-ones/pg_2018-06-19_global-tech_0-01/
https://www.pewresearch.org/global/2018/06/19/social-media-use-continues-to-rise-in-developing-countries-but-plateaus-across-developed-ones/pg_2018-06-19_global-tech_0-01/
https://www.pewresearch.org/global/2018/06/19/social-media-use-continues-to-rise-in-developing-countries-but-plateaus-across-developed-ones/pg_2018-06-19_global-tech_0-01/
http://dx.doi.org/10.1007/s11135-011-9640-9
http://dx.doi.org/10.1136/jech.54.8.611
http://www.ncbi.nlm.nih.gov/pubmed/10890873
http://dx.doi.org/10.1136/jech.2004.023531
http://www.ncbi.nlm.nih.gov/pubmed/16361448
http://dx.doi.org/10.31235/osf.io/dwv2e
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Data Collection 
	Measures 
	Study Sample 
	Statistical Analysis 

	Results 
	Sociodemographic Characteristics 
	Meals Purchased Away-From-Home 
	Sociodemographic Correlates of Online Food Delivery Service Use 
	Between-Country Variation 

	Discussion 
	Summary of Findings 
	Interpretation of Findings and Further Research 
	Limitations 

	Conclusions 
	References

