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A B S T R A C T   

Exposure to unhealthy food and beverage marketing is an important environmental determinant of dietary 
intake. The current study examined self-reported exposure to marketing of unhealthy foods and beverages across 
various media channels and settings among parents of children younger than 18 years in five high and upper- 
middle income countries. Data from 4827 parents living with their children were analyzed from the Interna-
tional Food Policy Study (2017), a web-based survey of adults aged 18–64 years from Canada, the United States 
(US), the United Kingdom (UK), Australia, and Mexico. Respondents reported their exposure to marketing of fast 
food and of sugary drinks across media channels/settings overall and how often they see fast food and sugary 
drink marketing while viewing media with their children. Regression models examined differences across 
countries and correlates of marketing exposure. Parents in Mexico and the US reported greater exposure to 
marketing for fast food and sugary drinks compared to parents in Australia, Canada, and the UK. Patterns of 
exposure among parents were generally consistent across countries, with TV, digital media, and radio being the 
most commonly reported media channels for both fast food and sugary drinks. Exposure to marketing of fast food 
and sugary drinks was associated with a variety of sociodemographic factors, most strongly with ethnicity and 
education, and sociodemographic trends differed somewhat between countries. The findings demonstrate dif-
ferences in self-reported parental exposure to marketing of fast food and sugary drinks between countries, and 
may help to evaluate the impact of marketing restrictions implemented over time.   

1. Introduction 

Globally, the prevalence of excess weight and other diet-related 
noncommunicable diseases continue to increase. In 2015, excess 
weight affected approximately 30% of the world’s population, or 
approximately 2 billion children and adults, with significant variation in 
overweight and obesity rates between countries (GBD Obesity Collabo-
rators, 2017). Systems-level influences of the food environment on 
eating behaviours are increasingly recognized as significant contributors 
to the obesity epidemic (Glanz et al., 2005; Swinburn et al., 2011). 
Exposure to food and beverage marketing has been identified as a key 
determinant of diets among children and youth (Kraak et al., 2006), and 

has been associated with children’s food preferences, consumption 
patterns, and purchase requests (Kraak et al., 2006; Hastings et al., 2014; 
Cairns et al., 2013). There is also evidence linking exposure to food 
marketing with the food choices and consumption patterns of adoles-
cents (Kraak et al., 2006; Scully et al., 2012; Pearson et al., 2014) as well 
as of adults (Harris et al., 2009). 

Policies that restrict the marketing of foods and beverages are 
garnering increased attention and are encouraged by the World Health 
Organization (World Health Organization, 2012). Regulations restrict-
ing marketing to children protect the environment in which children 
acquire food preferences, and encourage the development of preferences 
for healthy foods (Hawkes et al., 2015). Mandatory restrictions on 
marketing unhealthy foods have been introduced in more than a dozen 
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jurisdictions (Taillie et al., 2019), as voluntary industry-led pledges to 
restrict advertising of unhealthy foods and beverages to children have 
shown little to no evidence of effectiveness (World Cancer Research 
Fund, 2014). While marketing restrictions typically apply to advertise-
ments or media that are targeted at or appeal to children, they may also 
influence exposure to advertising among adults. The critical role that 
parents play in food purchasing and preparation, as well as in shaping 
household food preferences, has been well established (Kraak et al., 
2006; Hawkes et al., 2015; Yee et al., 2017). Thus, parental exposure to 
unhealthy food marketing overall and when viewing media channels 
alongside their children, is of interest. 

Monitoring population-level exposure to food and beverage mar-
keting is needed to understand the nature and extent of this critical 
aspect of the food environment, and to inform the development of 
effective policy interventions (Glanz et al., 2005; Kelly et al., 2013; 
World Health Organization, 2016). In addition to commercial food 
advertising in traditional media such as television, research increasingly 
examines other forms of food marketing, including in child-based set-
tings, digital media, print media, outdoor advertising, on product 
packaging, and through sponsorship (Kelly et al., 2013). However, most 
efforts to date have been limited by their examination of a single media 
channel and are conducted among small population samples (Kelly 
et al., 2013), and most comparative reviews and evidence syntheses 
have relied on data collected using varying methods and approaches, 
impeding direct comparison of results (Taillie et al., 2019). A broader 
evidence base extending across various media channels and populations 
is needed to establish a more comprehensive picture of food marketing 
exposure and to evaluate the impact of policy interventions (Hawkes 
et al., 2015). Additionally, marketing exposure can be assessed using 
different methodologies, including direct observation (e.g., the use of 
cameras (Signal et al., 2017; McKerchar et al., 2020), recording software 
(Potvin Kent et al., 2019), or ‘event momentary assessments’ (Hébert 
et al., 2017)), objective data on advertising expenditures or viewership 
estimates within media types (e.g., gross rating points) (Czoli, 2020), 
and methods that employ self-report (Kumar et al., 2015; Hammond and 
Reid, 2018; Forde et al., 2019). Objective exposure data within countries 
suggests that children’s exposure to food marketing data is substantial, 
particularly in high and middle-income countries and increasing in 
digital environments (Bragg et al., 2020). Few studies have examined 
how consumers recall and report exposure to unhealthy food marketing 
across channels. 

Various policy approaches have been taken to restrict marketing to 
children (Taillie et al., 2019). The current study was conducted across 
five upper and upper-middle income countries with varying approaches 
to the regulation of the marketing of unhealthy foods to children 
(Australia, Canada, Mexico, the United Kingdom (UK), and the US). In 
Canada, commercial marketing directed at children under 13 years has 
been restricted in the province of Quebec since 1978 (Government of 
Quebec, 1978). In the UK, the 2010 UK Code of Broadcast Advertising 
prohibits advertising and product placement of foods high in fats, sugars 
and salt, during and adjacent to television and radio programs that ap-
peal to youth under the age of 16 years, and a 9 pm watershed ban on 
junk food advertising that would prohibit any junk food advertising on 
television before 9 pm and, more recently, a total ban on online 
advertising of foods high in fat, sugar and salt in the UK have been 
proposed, subject to public consultation (Department of Health and 

Social Care: Global and Population Health Obesity Food and Nutrition 
Resource Centre, 2019; Department of Health and Social Care and 
Department for Digital C, Media, and Sport, 2020). In Mexico, re-
strictions on advertising unhealthy foods and beverages on television 
programs where over 35% of the audience is under the age of 13 years 
were implemented in 2014 (World Cancer Research Fund, 2014; Obesity 
Policy Coalition, 2018a). In Australia (Obesity Policy Coalition, 2018b), 
Canada (outside of Quebec) (Advertising Standards Canada, 2021), and 
the US (Council of Better Business Bureaus, 2017), restrictions on mar-
keting unhealthy foods to children have primarily relied on voluntary 
industry-led commitments, largely focused on children 12 years and 
under and generally applied to broadcast media. Recently, Canada and 
the UK announced plans to develop national regulations which aim to 
restrict the marketing of unhealthy foods and beverages to children via 
different all media and digital channels, respectively (Health Canada, 
2016; Government of Canada, 2019). This study aimed to understand 
the self-reported frequency of exposure to marketing for fast food and 
sugary drinks via various media channels among parents, overall and 
when co-viewing TV, movies or online content with their children in 
countries with various policy environments. 

2. Methodology 

Data were from the International Food Policy Study (IFPS) 2017 data 
collection, conducted in Australia, Canada, Mexico, the UK and the US. 
IFPS data were collected via self-completed web-based surveys con-
ducted in November/December 2017 with adults aged 18–64 recruited 
through Nielsen Consumer Insights Global Panel and their partners’ 
panels. Email invitations were sent to a random sample of panelists 
(after targeting for age and country criteria). Surveys were conducted in 
English in Australia and the UK; Spanish in Mexico; English or French in 
Canada; and English or Spanish in the US. All Canadian respondents 
aged 18–30 and some aged 31 and 32 were recruited from the Canada 
Food Study (CFS), a parallel longitudinal survey using in-person 
recruitment strategies from five Canadian cities in 2016, whereby po-
tential respondents were approached in public spaces using standard 
intercept techniques. The pairing of IFPS and CFS data was decided a 
priori due to funding constraints. Recruitment sites were systematically 
identified using an established sampling frame, stratified by city region/ 
neighbourhood and type of site (mall, transit hub, park, or other shop-
ping district) in 3–5 regions in each city (Hammond et al., 2019). Several 
minor differences between the IFPS and CFS samples among those aged 
18–32 years (a smaller percentage of low education participants, slightly 
more participants who identified as an ethnic minority, lower rates of 
obesity but greater rates of overweight in the CFS compared to the IFPS). 
Sensitivity analyses reveal that there were negligible differences in lo-
gistic regression outcomes when CFS sample was excluded, and thus the 
sample was retained in analyses (data not shown). For the current study 
these respondents were recontacted and sent a unique survey link to 
complete the online survey. A full description of the study methods for 
the IFPS are available in the Technical Report (Hammond et al., 2018). 

All respondents provided consent prior to completing the survey and 
received remuneration in accordance with their panel’s usual incentive 
structure (e.g., points-based or monetary rewards, chances to win pri-
zes). The study was reviewed by and received ethics clearance through a 
University of Waterloo Research Ethics Committee (ORE# 21460 for the 
IFPS and ORE# 30893 for the CFS). 

2.1. Measures 

2.1.1. Exposure to sugary drink and fast food marketing across various 
marketing channels 

Self-reported exposure to fast food and sugary drink marketing was 
assessed using two approaches, adapted from other research areas 
including tobacco (Southwell et al., 2002; Feighery et al., 2006; Davis 
et al., 2016; McAfee et al., 2017; Yong et al., 2008) and vaping 

Abbreviations 

US: United States 
UK: United Kingdom 
IFPS: International Food Policy Study 
CFS: Canada Food Study  
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(Wadsworth et al., 2018). First, overall exposure to fast food marketing 
among parents was examined across various marketing channels and 
settings using the measure: “In the last 30 days, have you seen or heard any 
advertisements or promotions for fast food in the following places?”. Par-
ticipants could select as many of the following options that applied: TV 
ads; radio ads; online/internet ads (including YouTube); mobile app/ 
video game; social media (e.g., Twitter, Facebook, Snapchat); in a text 
message; magazine or newspaper; billboard or outdoor sign (e.g., post-
ers, transit ads); in movies; at school/on campus; signs or displays in 
stores or restaurants; at a recreation/community centre; sports event or 
sponsorship (e.g., logos or links with events, teams or athletes); give-
aways, samples or special offers; other (open-ended response). Given 
that the responses were not mutually exclusive (e.g, online / internet ads 
(including YouTube) incorporates YouTube, which is commonly viewed 
as a type of social media), exposure to online/internet ads, mobile app/ 
video game, social media, and text messages were grouped as “digital 
media”. Open-ended responses were classified into the 11 marketing 
channels. Participants could also select “I haven’t seen any marketing 
for fast food in the last 30 days”, “don’t know” or “refuse to answer”. A 
parallel measure examined exposure to sugary drinks marketing across 
marketing channels, and included the following explanatory preamble: 
“Sugary drinks are drinks that contain added sugar, like pop (Australia: soft 
drinks; UK: fizzy drinks), fruit drinks, sports drinks, energy drinks, chocolate 
milk, and specialty coffees that have added sugar”. 

2.1.2. Level of marketing exposure while co-consuming video-based media 
Second, exposure to fast food marketing among parents while co- 

consuming TV, video or movies (i.e., video-based media) with their 
children under 18 years was examined using the measure: “In the last 30 
days, when watching TV, videos, or movies with your children, how often did 
you see or hear advertisements for fast food restaurants?” (response options: 
“not at all”, “rarely”, “sometimes”, “often”, “all the time”, “I haven’t 
watched TV, videos, or movies with my children in the last 30 days”, 
“don’t know” or “refuse to answer”). Video-based media were selected 
as they were believed to be the media type most commonly co-viewed by 
parents and children. A parallel measure was used to examine exposure 
to marketing of sugary drinks, replacing “fast food restaurants” with 
“sugary drinks, like pop (Australia: soft drinks; UK: fizzy drinks), fruit 
drinks, sports drinks, or energy drinks?”, with the same response options. 

2.1.3. Socio-demographic measures 
Sociodemographic data collected included parental age, sex, edu-

cation, ethnicity, and body mass index (BMI). Age was used as a 
continuous variable. Sex at birth was measured as a binary variable 
(male or female). Education and race/ethnicity were assessed with 
census measures from each country and re-coded to derive comparable 
measures across countries: low, medium, or high education, and majority 
or minority ethnicity (Statistics Canada, 2013; Instituto Nacional de 
Salud Pública, 2016; UK Data Service (Household questionnaire En-
gland: 2011 census), 2021; Centers for Disease Control and Prevention, 
2016; International Tobacco Control Policy Evaluation Project, 2009; 
Statistics Canada, 2018; Office for National Statistics, 2016). Parental 
BMI was calculated using self-reported height and weight, and classified 
according to World Health Organization criteria (World Health Orga-
nization, 2017), recategorized into underweight or normal weight, over-
weight, obesity, or not reported. Underweight and normal weight were 
combined given low levels of respondents reporting ‘underweight’ 
(Canada = 1.2%, Australia = 2.1%, UK = 3.4%, USA = 2.7%, Mexico =
1.4%), which lead to problems of model convergence in the multivariate 
analyses. Sensitivity analyses reveal negligible differences in model 
outcomes when underweight was excluded from this category (data not 
shown). In addition, there are potentially important differences among 
those who do not report their height and weight in population-level 
surveys, as the literature suggests that individuals who don’t respond 
to height and weight measures may also have greater likelihood of other 
comorbidities (Read et al., 2017). As such, those with missing data for 

height and weight were included in the sample. Specific wording for 
sociodemographic measures in each country is available (Hammond 
et al., 2018). 

2.2. Analysis 

A total of 25,692 adults completed the IFPS survey: 6814 (26.5%) 
respondents were removed for missing data on key socio-demographics 
or poor data quality (incorrect response to a multiple-choice question 
regarding the current month or survey length < 15 min), and 18,878 
were retained in the overall sample. An additional 979 participants aged 
18–32 recruited from the CFS were added to the IFPS sample for a total 
of 19,857 participants (Australia: n = 3767; Canada: n = 3118; Mexico: 
n = 4057; United Kingdom: n = 4047; United States: n = 4868). The 
current analysis was limited to parents living with their children aged 
0–17 years (n = 5036, 25.4% of total sample). After excluding partici-
pants with missing data within the models (education: n = 30, ethnicity: 
n = 46, and BMI: n = 133, overall 4.2% of parent sample), a total of 4827 
participants (n = 23 from the CFS) were included in the final analytic 
subsample. Data were weighted with post-stratification sample weights 
constructed using population estimates from the census in each country 
based on age, sex and region. All estimates reported herein are weighted. 

Regression models were constructed for two primary outcomes 
(parental exposure to media across each channel and overall, as well as 
when consuming media with their children), including an indicator 
variable for country and adjusting for age, sex, ethnicity, education, and 
parental BMI. Logistic regression examined the likelihood of exposure to 
each channel individually. Exposure to fast food/sugary drinks mar-
keting among parents across all media channels was modelled as a count 
variable, summing the number of media channels to which participants 
were exposed for a maximum of 11 channels. Negative binomial 
regression models were constructed as appropriate for a count outcome 
with a large number of zeros and variance greater than the mean. 
Exposure to fast food/sugary drinks marketing when co-consuming 
video-based media was modelled as a continuous variable (1=“not at 
all”, 2 = “rarely”, 3 = “sometimes”, 4 = “often”, and 5=“all the time”) 
using linear regression models. Differing sociodemographic patterns 
between countries were tested by examining two-way interactions of 
country with age, sex, ethnicity, education, and parental BMI. Statistical 
significance was adjusted using the Benjamini-Hochberg method with a 
conservative false discovery rate of 0.05 to account for multiple com-
parisons within models. Analyses were conducted using SPSS (v. 27). 

3. Results 

Characteristics of the sample of parents living with their children 
across five countries are presented in Table 1. There were differences 
between countries in all demographic variables, with fewer young adults 
in Canada and more participants with high levels of education in US and 
Mexico. 

3.1. Number of marketing channels where parents were exposed to food 
and beverage marketing 

Exposure to marketing of fast food and sugary drinks across various 
media channels and settings is shown in Table 2. The most commonly 
reported media channels to which parents reported being exposed across 
all countries included TV (range 43–76% for fast food, 36–78% sugary 
drinks) and digital media (range 30–60% for fast food, 38–78% for 
sugary drinks). There were differences in exposure between countries 
for all media channels except for giveaways, offers and specials for fast 
food (Table 2). In most countries for both fast food and sugary drinks, 
exposure to all channels other than television was similar to exposure 
via television. 

Fig. 1 shows the mean number of marketing channels to which 
parents reported exposure to fast food and sugary drinks marketing 
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across countries, which ranged from 1.55 channels (UK) to 3.28 chan-
nels (Mexico) for fast food and 1.23 (UK) and 3.51 (Mexico) for sugary 
drinks. Estimates from separate negative binomial regression models 
examining exposure to fast food and sugary drinks marketing channels 
across countries are presented in Table 3. The number of channels 

through which parents were exposed to fast food marketing differed by 
country, and BMI. Parents living in Mexico reported exposure to more 
media channels and settings marketing fast food compared with those 
living in all other countries; and parents in the US reported exposure to 
more channels compared to those in Australia, Canada and the UK. With 

Table 1 
Sample characteristics of parents living with their children in five countries (weighted) N = 4827.  

Characteristic Weighted (N = 4827) Pearson X2 (p value) 

Australia (n = 881) Canada (n = 407) Mexico (n = 1343) UK (n = 1207) US (n = 989) 

% (n) 

Age [years] 
18–30 17 (149) 4 (15) 23 (309) 20 (246) 16 (161) 771 (<0.0001) 
31–39 38 (335) 41 (167) 29 (395) 35 (422) 41 (406)  
40–49 34 (302) 43 (173) 33 (448) 32 (383) 33 (323)  
50–64 11 (95) 13 (52) 14 (191) 13 (156) 10 (99)   

Sex 
Male 46 (401) 48 (197) 45 (608) 42 (512) 46 (457) 47 (<0.0001) 
Female 54 (480) 52 (210) 55 (735) 58 (695) 54 (531)   

Education 
Low 22 (191) 12 (50) 14 (189) 24 (285) 17 (167)  
Medium 37 (322) 36 (146) 11 (142) 29 (347) 17 (167)  
High 42 (368) 52 (211) 75 (1012) 48 (575) 66 (654)   

Ethnicity 
Majority group 79 (697) 68 (276) 84 (1130) 89 (1071) 50 (490) 1293 (<0.0001) 
Minority group 21 (184) 32 (131) 16 (213) 11 (1376) 50 (500)   

BMI      714 (<0.0001) 
Underweight or normal weight 41 (362) 38 (153) 41 (547) 35 (423) 37 (365)  
Overweight 26 (231) 32 (130) 36 (486) 22 (260) 33 (323)  
Obesity 17 (152) 19 (76) 21 (276) 13 (152) 22 (217)  
Not reported 15 (135) 12 (48) 2 (33) 31 (372) 8 (84)   

Table 2 
Percentage (n) of parents exposed to marketing of fast food and sugary drinks in five countries, by marketing channel (N = 4827)1,2.  

Marketing channel Fast food Sugary drinks 

Australia (n 
= 881) 

Canada (n 
= 407) 

Mexico (n =
1343) 

UK (n =
1207) 

US (n =
989) 

Australia (n 
= 881) 

Canada (n 
= 416) 

Mexico (n =
1343) 

UK (n =
1207) 

US (n =
989) 

% (n) 

Television (TV) 51 (446)a,b 43 (176)a 76 (1027)c 51 (618)b 62 (644)d 36 (314)a 39 (160)a 78 (298)b 38 (464)a 55 (541)c 

Digital media3 31 (276)a 30 (121)a 60 (806)b 32 (387)a 50 (498)c 25 (218)a 23 (93)a 59 (797)b 24 (293)a 45 (445)c 

Radio 21 (183)a 22 (91)a,b 36 (439)c 14 (164)d 37 
(369)c,e 

9 (78)a 8 (32)a 27 (362)b 9 (109)a 23 (226)c 

Billboards or outdoor 
signs 

16 (141)a 21 (84)a 37 (502)b 20 (238)a 29 (283)c 11 (95)a 14 (56)a 35 (468)b 12 (143)a 18 (180)c 

Signs or displays in 
stores or restaurants 

11 (93)a 16 (64)a,b 32 (431)c 11 (135)a 21 (209)b 13 (118)a 21 (84)b 39 (524)c 10 (121)a, 

d 
24 
(235)b 

Magazines or 
newspapers 

11 (95)a 12 (50)a,b 30 (403)c 14 (163)b 24 (232)d 9 (80)a 12 (48)a 30 (396)b 10 (123)a 20 (196)c 

Sports events or 
sponsorship 

7 (61)a 8 (34)a 13 (179)b 5 (61)a 15 (145)b 7 (61)a 11 (46)b 26 (351)c 7 (80)a,b 18 
(179)d 

Movies 6 (51)a 7 (27)a,b 25 (341)c 5 (59)a 11 (109)b 7 (64)a,b 12 (48)a,c 32 (433)d 5 (58)b 18 
(181)e 

Giveaways, samples, 
special offers 

4 (33) 6 (24) 4 (50) 3 (34) 5 (51) 3 (29)a 3 (14)a 7 (91)b 3 (39)a 4 (42)a,b 

Recreation/ community 
centre 

3 (28)a 3 (12)a 8 (111)b 2 (23)a 5 (45)a 3 (23)a 5 (24)a,b 9 (123)b 2 (25)a 4 (39)a 

School/campus 5 (20)a,b,c 3 (12)a,d,e 8 (108)f 2 (18)b,d 4 (41)c,e 1 (12)a 2 (11)a,c 9 (127)b 3 (30)a 5 (52)c 

All channels except TV 47 (426)a 53 (214)a 79 (1065)b 49 (595)a 69 (696)c 39 (356)a 44 (183)a 78 (1087)b 39 (474)a 63 (612)c 

Other 0.1 (1) 0 (0) 0.1 (2) 0.3 (3) 0.5 (5) 0.6 (5) 0 (0) 0.1 (1) 0.2 (2) 0.1 (1) 
None 28 (242)a 29 (117)a 7 (98)b 27 (328)a 14 (141)c 41 (359)a 38 (152)a 8 (110)b 36 (440)a 20 (198)c 

Don’t know 5 (46)a 6 (24)a 0.2 (3)b 5 (63)a 2 (20)b 7 (64)a 6 (26)a 0.5 (7)b 8 (92)a 4 (41)a 

Refused 0.1 (1) 0 (0) 0 (0) 0 (0) 0.1 (1) 0.1 (1) 0.1 (1) 0 (0) 0.1 (1) 0.1 (1) 

Abbreviations: CAN=Canada, AUS = Australia, UK=United Kingdom, US=United States, MEX = Mexico. 
1 Participants could select all that apply. 
2 Alphabetical superscripts with different letters indicate significant differences between countries for between-country differences in logistic regression models for 

each media channel, adjusted for age, sex, education, ethnicity and BMI after the Benjamini-Hochberg method has been applied using a conservative false discovery 
rate of 0.05. 

3 ‘Digital’ includes exposure from online / internet ads, mobile app/video game, social media, and via text messages. 
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respect to BMI, parents who reported their height and weight (any BMI 
category) reported exposure to a greater number of fast food marketing 
channels and settings than parents that didn’t report BMI. Few differ-
ential patterns by country were identified (Supplementary Table 1): 
there was a greater age differential in Canada compared to Australia, 
and females (compared to males) were exposed to more channels in 
Mexico compared to Canada and in the US compared to the UK. 

Analyses indicated that sugary drinks marketing exposure among 
parents differed by country, education, ethnicity and BMI (Table 3). 
Parents living in Mexico reported exposure to a greater number of media 
channels or settings marketing sugary drinks compared to those living in 
all other countries; parents in the US reported exposure to a greater 
number of channels compared to those in Australia, Canada, and the UK; 
and parents in Canada and the UK reported exposure to a greater 
number of sugary drinks marketing channels than parents in Australia. 
Across countries, those from minority ethnicity groups and those with a 
medium level of education (compared to low) reported exposure to a 
greater number of media channels and settings marketing sugary drinks. 
With respect to BMI, parents classified as underweight or normal weight, 
overweight, and with obesity all reported exposure to more media 
channels and settings marketing sugary drinks compared to parents that 
did not report their height and weight. In addition, those classified as 
having obesity reported exposure to a greater number of marketing 
channels than those classified as under/normal weight or overweight. 
Again, few differential patterns were observed (Supplementary Table 2): 
exposure to a greater number of channels was reported among older 
Mexican parents compared to Australia and UK, and older Canadian 
parents compared to Australia, US and the UK. Furthermore, males 
(compared to females) reported fewer exposure channels in the US 
compared to Australia, Canada and the UK, and those who identified as 
an ethnic minority in the US reported more exposure channels than 
those in Canada and the UK. 

3.2. Level of marketing exposure while co-consuming video-based media 

Fig. 2 shows the mean rate of marketing exposure as reported by 
parents while viewing TV, videos, and movies with their children, with 
greater numbers representing increased reported frequency of exposure 
to fast food and sugary drink advertising. In all countries except Mexico, 
parents reported more frequent exposure to marketing of fast food than 
sugary drinks when co-consuming video-based media with their chil-
dren. The distribution of responses in each country are presented in 
Supplementary Fig. 1 and 2. Parents most commonly report ‘sometimes’ 
seeing advertisements for fast food and sugary drinks while co- 

consuming video-based media with their children. 
Estimates from separate linear regression models examining rates of 

exposure to fast food and sugary drinks marketing when co-consuming 
video-based media with their children across countries are presented 
in Table 4. Self-reported exposure to fast food marketing among parents 
while co-consuming media with their children differed significantly by 
country and ethnicity. With respect to differences across countries, more 
frequent exposure while co-consuming video-based media with their 
children was reported among parents in: Mexico compared to all other 
countries; in the US compared to the UK, Canada, and Australia; and in 
Australia compared to Canada. Overall, self-reported exposure to fast 
food marketing while co-consuming media with their children was 
higher among parents who identified as ethnic minorities. There were 
differential patterns between countries detected for age and ethnicity, 
such that older Canadian parents reported more frequent exposure 
compared to Mexico and the UK, and those who identified as ethnic 
minorities reported less frequent exposure in Mexico compared to 
Australia and the UK (Supplementary Table 3). 

Similarly, self-reported exposure to sugary drinks marketing when 
parents were co-consuming video-based media with their children 
differed significantly by country, age, and ethnicity (Table 4). With 
respect to differences across countries, more frequent exposure was re-
ported by parents living in: Mexico compared to all other countries; in 
the US compared to the UK, Canada, and Australia; and in the UK 
compared to Canada. Overall, greater exposure to sugary drink mar-
keting while co-viewing video-based media was reported by parents 
who were older and who identified as ethnic minorities. There were 
differential patterns between countries for ethnicity only, whereby those 
who identified as an ethnic minority in the US reported more frequent 
exposure compared to those in Mexico (Supplementary Table 4). 

4. Discussion 

The study findings demonstrate differences in self-reported exposure 
to marketing of unhealthy foods and beverages across countries. Parents 
living in Mexico and the US consistently reported greater exposure to 
marketing for fast food and sugary drinks, compared to parents in 
Canada, Australia, and the UK. Notably, findings from the current study 
did not show markedly lower food and beverage marketing exposure 
when parents were co-viewing video-based media in the UK or Mexico, 
despite the presence of regulatory restrictions in these jurisdictions 
(World Cancer Research Fund, 2014), nor did the results suggest 
increased exposure to advertising via non-television media channels as a 
way to compensate for regulatory restrictions on television advertising. 

Fig. 1. Exposure to marketing for fast food and sugary drinks among parents in five countries: Mean number of marketing channels (N = 4827)a. 
Abbreviations: AUS = Australia, CAN = Canada UK=United Kingdom, US = United States, MEX = Mexico. 
a Range of 0 to 11 possible channels. 
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However, it has been acknowledged that neither of these sets of regu-
lations are comprehensive, and to date, evaluations of the UK regula-
tions have shown little to no change in marketing exposure among 
children (Boyland et al., 2011; Adams et al., 2012). In addition, it may 
also be possible that marketing exposure in these countries was even 
greater prior to the implementation of regulations. Nevertheless, these 
data may serve as a benchmark for monitoring and evaluation of 
forthcoming food and beverage marketing policies, such as the proposed 
statutory regulations proposed in Canada and the UK. 

The study findings reflect the prominence of fast food and sugary 
drinks marketing across jurisdictions, in accordance with other inter-
national comparisons (Kelly et al., 2019). The relative frequency of types 
of media channels to which exposure was reported were fairly consistent 
across countries, with television always ranking the highest, followed by 
digital media. The predominance of television as a channel for food and 
beverage marketing indicates that, despite the diversification of media 
consumption in recent years (Kelly et al., 2015), television remains a 
critical channel of marketing exposure. While many studies have 
assessed commercial food marketing exposure on television (Adams 
et al., 2012; Kelly et al., 2019; Potvin Kent et al., 2014; Potvin Kent et al., 
2011; Kelly et al., 2010), evidence for other media (e.g., social media 
(Potvin Kent et al., 2019)) and other types of marketing (e.g., sports 
sponsorship (Bragg et al., 2018a; Bragg et al., 2018b), celebrity en-
dorsements (Bragg et al., 2016)) is more limited, and comparative an-
alyses across marketing channels are lacking. 

To date, several previous studies have shown socioeconomic dis-
parities in patterns of food and beverage marketing frequency and 
exposure, typically using measures of social position and race (Back-
holer et al., 2021). Building upon this research, the current findings 
identified ethnicity as an independent predictor of the frequency of 
exposure to marketing of both fast food and sugary drinks when parents 
co-viewed programs with children. The impact of ethnicity and race 
varied somewhat across countries, and the relationship between higher 
exposure to marketing among ethnic minorities was particularly high in 
the US. While it is unclear whether differences in the reported marketing 
exposure are due to differences in the volume of marketing targeting 
particular groups (Bragg et al., 2019; Powell et al., 2014) or differences 
in the volume of media consumed by particular groups (Swindle et al., 
2014; Fleming-Milici and Harris, 2018), these differences in marketing 
exposure may be contributing to socioeconomic disparities in diet and 
obesity prevalence. The high-level trends in population-level charac-
teristics in this study may inform more in-depth research examining 
these relationships using more granular operationalizations of socio-
economic status. 

4.1. Policy implications 

Across all countries, parents generally reported ‘sometimes’ or 
‘often’ seeing marketing of unhealthy food and beverages while co- 
consuming video-based media with their children, despite regulatory 
or industry-led voluntary restrictions: this evidence provides further 
support to arguments that the current regulatory and voluntary ap-
proaches are ineffective at limiting children’s exposure. The current 
findings reinforce the importance of comprehensive marketing re-
strictions that include digital media (World Health Organization, 2012), 
which uses meta-data to specifically target individuals based on their 
previous online activity and social media profiles (Tatlow-Golden et al., 
2016). Given that the effectiveness of marketing is a function of expo-
sure and persuasive power (World Health Organization, 2012), it is 
worth noting that while channels such as television and signage in stores 
may have extensive reach and frequency, others (like digital media) are 
designed to not only target, but engage, their audience with interactive 
and synergistic elements, including advergames, pop-up advertisements 
that link to further promotional content, and peer-to-peer advertising 
(Potvin Kent et al., 2019; Tatlow-Golden et al., 2016) and may have 
greater power in terms of their message design and content. In-depth 

Table 3 
Estimates from separate negative binomial regression models examining expo-
sure to fast food and sugary drink marketing (by number of marketing channels) 
among parents in five countries (n = 4784).  

Parameter Fast food marketing Sugary drinks marketing 

Wald χ2 (p- 
value) 

IRR (95% CI) Wald χ2 (p- 
value) 

IRR (95% CI) 

Intercept 268.83 
(<0.001)*  

285.95 
(<0.001)*  

Country 363.90 
(<0.001)*  

533.83 
(<0.001)*  

AUS vs. US  2.74 
(2.27,3.31)*  

2.85 
(2.38,3.41)* 

AUS vs. MEX  5.11 
(4.22,6.19)*  

9.75 
(7.92,12.02)* 

AUS vs. UK  1.12 
(0.97,1.29)  

1.18 
(1.04,1.24)* 

AUS vs. CAN  1.15 
(0.96,1.38)  

1.35 
(1.14,1.60)* 

CAN vs. US  2.38 
(1.92,2.95)*  

2.11 
(1.71,2.61)* 

CAN vs. MEX  4.44 
(3.55,5.54)*  

7.23 
(5.70,9.16)* 

CAN vs. UK  0.97 
(0.81,1.17)  

0.88 
(0.74,1.04) 

UK vs. US  2.45 
(2.02,2.96)*  

2.41 
(2.00,2.91)* 

UK vs. MEX  4.56 
(3.76,5.54)*  

8.25 
(6.68,10.19)* 

US vs. MEX  1.87 
(1.49,2.33)*  

3.42 
(2.69,4.36)* 

Age 0.06 (0.81) 1.00 
(0.99,1.07) 

1.04 (0.31) 1.00 
(0.99,1.00) 

Sex 0.19 (0.66)  3.86 (0.05)  
Male vs. female  0.98 

(0.87,1.09)  
0.90 
(0.81,1.00) 

Education 4.04 (0.13)  8.72 
(0.013)*  

Low vs. medium  1.16 
(0.99,1.36)  

1.24 
(1.08,1.44) * 

Low vs. high  1.05 
(0.91,1.20)  

1.12 
(0.98,1.27) 

High vs. medium  1.11 
(0.98,1.27)  

1.11 
(0.98,1.26) 

Ethnicity 2.12 (0.15)  4.37 
(0.04)*  

Majority vs. 
minority  

1.11 
(0.96,1.28)  

1.16 
(1.01,1.33)* 

BMI 101.17 
(<0.001)*  

67.19 
(<0.001)*  

Under/normal 
weight vs. 
overweight  

1.08 
(0.93,1.25)  

0.98 
(0.85,1.12) 

Under/normal 
weight vs. 
Obesity  

1.20 
(1.01,1.42)  

1.20 
(1.02,1.42) * 

Under/normal 
weight vs. not 
reported  

0.55 
(0.48,0.64)*  

0.64 
(0.56,0.73) * 

Overweight vs. 
Obesity  

1.11 
(0.93,1.33)  

1.23 
(1.03,1.47) * 

Overweight vs. 
not reported  

0.51 
(0.44,0.60)*  

0.65 
(0.56,0.76)* 

Obesity vs. not 
reported  

0.46 
(0.38,0.55)*  

0.53 
(0.45,0.63)* 

Abbreviations: CAN = Canada, AUS = Australia, UK = United Kingdom, US =
United States, MEX = Mexico; IRR = Incidence rate ratio; CI = Confidence in-
terval. 
Notes: Negative binomial: 0.426 (fast food); 0.595 (sugary drinks). The variable 
listed first is the reference variable. 

* Indicates that confidence intervals remain significant after adjustment for 
Benjamini-Hochberg procedure using a conservative false discovery rate of 0.05. 
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analysis of the content and effectiveness of commercial food and 
beverage marketing is thus warranted. 

4.2. Strengths and limitations 

This study has several major strengths, including the use of the same 
measures across countries, large sample size, and novel measures of 
exposure to marketing. Self-reported methods of marketing exposure are 
still emerging in the literature as a method to assess exposure to food 
marketing (Kumar et al., 2015; Hammond and Reid, 2018; Forde et al., 
2019), although they are commonly used in other domains (Southwell 
et al., 2002; Feighery et al., 2006; Davis et al., 2016; McAfee et al., 2017; 
Yong et al., 2008; Wadsworth et al., 2018). While self-reported exposure 
is likely only capturing a small portion of actual exposure to food mar-
keting and is unable to capture unconscious, implicit or emotional ef-
fects of advertising (Boyland and Tatlow-Golden, 2017), empirical 
evidence has demonstrated that self-reported exposure is highly asso-
ciated with objective exposure data. For example, evidence from to-
bacco marketing research reveals relatively high correlations between 
self-reported recall of media campaigns and objective exposure data, 
including audience viewership estimates (Southwell et al., 2002) and 
objective measurement of in-store marketing (Feighery et al., 2006). 
Self-reported exposure has also been shown to reflect different ‘doses’ of 
media: self-reported exposure to media campaigns is higher in markets 
where a given campaign aired more frequently (Davis et al., 2016; 
McAfee et al., 2017), and individuals living in jurisdictions with fewer 
restrictions report substantially greater exposure, and self-reported 
exposure decreases following restrictions in the same market (Yong 
et al., 2008; Wadsworth et al., 2018). Data from this study are limited in 
their ability to examine differences in the amount of exposure to food/ 
drink marketing via particular marketing channels (television, digital, 
settings-based, etc.) (Kelly et al., 2019) or the amount of time spent on 
each type of media between countries (Global Web Index, 2017), which 
are known to differ between countries. These findings likely underesti-
mate exposure to marketing of unhealthy foods, as self-reported mea-
sures may fail to capture all potential marketing exposures, and the 
operationalization of unhealthy foods and beverages was limited to that 
of fast food and sugary drinks, excluding other foods commonly mar-
keted to children, such as candy or breakfast cereals (Kelly et al., 2013; 
Department of Health and Social Care: Global and Population Health 
Obesity Food and Nutrition Resource Centre, 2019). 

This study is subject to limitations common to survey research. 
Participants were recruited using non-probability-based sampling; 
therefore, the findings do not provide representative estimates. For 
example, the weighted Mexico sample had higher levels of education 
than census estimates. Self-reported measures of marketing exposure are 

subject to bias, including recall bias which may differ across countries - 
and it is unclear how these may contribute to country-level differences 
in marketing exposure. Furthermore, respondents may have operation-
alized the concept of fast food and sugary drinks differently, despite the 
description provided in the survey question. Finally, the current findings 
did not assess exposure to food marketing among children directly; 
although parental exposure to food marketing may be a reasonable 
overall indicator or proxy and has been correlated with child intake in 
previous research (Barber et al., 2017; Duch et al., 2013; Davison and 
Francis LA Birch, 2005; Paudel et al., 2017), levels of exposure among 
children may differ, particularly with respect to specific marketing 
media channels. This may be increasingly relevant in contemporary 
media environments in which households have multiple devices 
(smartphones, tables, televisions) that can be used for viewing, and for 
older children who may have greater independence with regards to 
media spaces (e.g., social media) and access to devices (e.g., indepen-
dent smartphone use). Future research should consider assessing similar 
measures among children, given that most regulations apply to pro-
grams and content that are targeted to or appeal to children. Future 
research may also want to consider examining online sources, social 
media and apps or among different streaming and social media plat-
forms independently, as recent research suggests that these different 
environments may influence the impact of marketing messages. 

5. Conclusion 

The current study is the first to empirically examine international 
patterns in the self-reported exposure of parents to unhealthy food and 
beverage marketing across multiple media channels and when co- 
consuming video-based media with their children. Across countries, 
the number and types of marketing channels and settings through which 
parents were exposed to commercial food marketing, and the amount of 
marketing reported while parents and children were co-viewing video- 
based media was generally consistent; however, the results suggested 
greater exposure in the US and Mexico. Analyses revealed important 
differences by ethnicity, which may inform further in-depth research 
both between and within countries. These data may serve as a bench-
mark for monitoring and evaluation of forthcoming food and beverage 
marketing policies, such as those currently under consideration in 
Canada. 

Funding 

This work was supported by a Population Health Intervention 
Research operating grant from the Canadian Institutes of Health 
Research (CIHR) (2018; grant number GIR-139543); a PHAC-CIHR 

Fig. 2. Mean rate of exposure to marketing for fast food and 
sugary drinks among parents co-consuming media with chil-
dren (Fast food: N = 4279; Sugary drinks: N = 4228)a,b. 
a excludes participants who reported that they hadn’t viewed 
any media with their children. 
b Mean response on a 5-point likert-type scale (1 = not at all, 
2 = rarely, 3 = sometimes, 4 = often, 5 = all the time). 
Abbreviations: AUS = Australia, CAN = Canada UK=United 
Kingdom, US = United States, MEX = Mexico.   

L. Vanderlee et al.                                                                                                                                                                                                                              



Preventive Medicine 147 (2021) 106521

8

Chair in Applied Public Health (DH); a CIHR-Heart & Stroke Foundation 
Health System Impact Fellowship (CDC). Funders had no role in 
designing the study, collecting, analyzing and interpreting the data, 
drafting the manuscript nor the decision to publish findings. 

Declaration of Competing Interest 
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Table 4 
Estimates from separate linear regression models examining the rate of fast food 
and sugary drinks marketing exposure while co-viewing TV, videos and movies 
among parents and their children in five countries.  

Parameter Fast food marketing (N =
4265) 

Sugary drinks marketing (N =
4216) 

Wald χ2 B (95% CI) Wald χ2 B (SE) 

Intercept 1483.41*  1438.34  
Country 190.46*  466.21  
AUS vs. US  0.26 

(0.16,0.36)*  
0.29 (0.19,0.39)* 

AUS vs. MEX  0.46 
(0.37,0.56)*  

0.83 (0.74,0.92)* 

AUS vs. UK  − 0.05 
(− 0.15,0.05)  

0.09 
(− 0.009,0.18) 

AUS vs. CA  − 0.14 (− 0.26,- 
0.02)*  

− 0.11 
(− 0.22,0.01) 

CAN vs. US  0.40 
(0.28,0.52)*  

0.40 (0.28,0.52)* 

CAN vs. MEX  0.61 
(0.49,0.72)*  

0.93 (0.82,1.05)* 

CAN vs. UK  0.09 
(− 0.25,0.21)  

0.19 (0.08,0.31)* 

UK vs. US  0.31 
(0.21,0.41)*  

0.21 (0.11,0.31)* 

UK vs. MEX  0.51 
(0.42,0.60)*  

0.74 (0.65,0.83) 
* 

US vs. MEX  0.21 (0.11,0.30) 
*  

0.53 (0.44,0.62) 
* 

Age 5.38* 0.004 
(0.001,0.008)* 

3.89 0.003 
(0.00002,0.007) 

Sex 0.49  3.83  
Male vs. female  − 0.02 

(− 0.09,0.04)  
− 0.06 
(− 0.12,0.0001) 

Education 6.52*  5.99  
Low vs. medium  − 0.02 

(− 0.11,0.08))  
0.04 
(− 0.05,0.14) 

Low vs. high  − 0.09 
(− 0.18,− 0.01)  

− 0.05 
(− 0.14,0.03) 

High vs. medium  0.08 
(− 0.002,0.15)  

0.09 (0.02,0.17) 

Ethnicity 49.96*  75.29*  
Majority vs. 

minority  
0.27 
(0.19,0.34)*  

0.33 (0.04) * 

BMI 3.06  4.20  
Under/normal 

weight vs. 
overweight  

0.03 
(− 0.05,0.10)  

0.02 
(− 0.05,0.10) 

Under/normal 
weight vs. 
Obesity  

0.03 
(− 0.06,0.12)  

0.03 
(− 0.06,0.11) 

Under/normal 
weight vs. not 
reported  

− 0.06 
(− 0.16,0.04)  

− 0.08 
(− 0.18,0.02) 

Overweight vs. 
Obesity  

0.002 
(− 0.09,0.09)  

0.00 
(− 0.09,0.09) 

Overweight vs. 
not reported  

− 0.09 
(− 0.19,0.02)  

− 0.10 
(− 0.21,0.002) 

Obesity vs. not 
reported  

− 0.09 
(− 0.20,0.02)  

− 0.10 
(− 0.22,0.008) 

Abbreviations: CAN=Canada, AUS = Australia, UK=United Kingdom, US=-
United States, MEX = Mexico; B=Beta; SE = Standard error. 
Notes: The variable listed first is the reference variable. 

* Indicates that confidence intervals remain significant after adjustment for 
Benjamini-Hochberg procedure using a conservative false discovery rate of 0.05. 
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Hébert, E.T., Vandewater, E.A., Businelle, M.S., et al., 2017. Feasibility and reliability of 
a mobile tool to evaluate exposure to tobacco product marketing and messages using 
ecological momentary assessment. Addict. Behav. 73, 105–110. 

Instituto Nacional de Salud Pública, 2016. Encuesta nacional de salud y nutrición medio 
camino. https://ensanut.insp.mx/ (Accessed 1 January 2020).  

International Tobacco Control Policy Evaluation Project, 2009. 4-Country Smoking and 
Vaping w1. https://itcproject.s3.amazonaws.com/uploads/documents/ITC_4CV1_ 
web_Eng_09May.pdf (Accessed 1 January 2020).  

Kelly, B., Halford, J.C.G., Boyland, E.J., et al., 2010. Television food advertising to 
children: a global perspective. Am. J. Public Health 100, 1730–1736. 

Kelly, B., King, L., Baur, L., et al., 2013. Monitoring food and non-alcoholic beverage 
promotions to children. Obes. Rev. 14, 59–69. 

Kelly, B., Vandevijvere, S., Freeman, B., et al., 2015. New media but same old tricks: food 
marketing to children in the digital age. Curr. Obes. Rep. 4, 37–45. 

Kelly, B., Vandevijvere, S., Ng, S., et al., 2019. Global benchmarking of children’s 
exposure to television advertising of unhealthy foods and beverages across 22 
countries. Obes. Rev. 20, 116–128. 

Kraak, V.I., Gootman, J.A., McGinnis, J.M., 2006. Food marketing to children and youth: 
threat or opportunity? National Academies Press. 

Kumar, G., Onufrak, S., Zytnick, D., et al., 2015. Self-reported advertising exposure to 
sugar-sweetened beverages among US youth. Public Health Nutr. 18, 1173–1179. 

McAfee, T., Davis, K.C., Shafer, P., et al., 2017. Increasing the dose of television 
advertising in a national antismoking media campaign: results from a randomised 
field trial. Tob. Control. 26, 19–28. 

McKerchar, C., Smith, M., Stanley, J., et al., 2020. Food store environment 
examination–FoodSee: a new method to study the food store environment using 
wearable cameras. Glob. Health Promot. 27, 73–81. 

Obesity Policy Coalition, 2018a. Restrictions on Marketing Unhealthy Food to Children – 
International Comparison. http://www.opc.org.au/downloads/policy-briefs/restri 
ctions-on-marketing-unhealthy-food-to-children-international-comparison.pdf 
(Accessed 09 April 2020).  

Obesity Policy Coalition, 2018b. Food Advertising Regulation in Australia. https://www. 
opc.org.au/downloads/policy-briefs/food-advertising-regulation-in-australia.pdf 
(Accessed 09 April 2020).  

Office for National Statistics, 2016. Ethnic Group, National Identity and Religion. https 
://www.ons.gov.uk/methodology/classificationsandstandards/measuringequality 
/ethnicgroupnationalidentityandreligion (Accessed 1 January 2020).  

Paudel, S., Jancey, J., Subedi, N., et al., 2017. Correlates of mobile screen media use 
among children aged 0–8: a systematic review. BMJ Open 7, e014585. 

Pearson, N., Biddle, S.J., Williams, L., et al., 2014. Adolescent television viewing and 
unhealthy snack food consumption: the mediating role of home availability of 
unhealthy snack foods. Public Health Nutr. 17, 317–323. 

Potvin Kent, M., Dubois, L., Wanless, A., 2011. Food marketing on children’s television in 
two different policy environments. Int. J. Pediatr. Obes. 6, e433–e441. 

Potvin Kent, M., Martin, C.L., Kent, E.A., 2014. Changes in the volume, power and 
nutritional quality of foods marketed to children on television in Canada. Obesity 22, 
2053–2060. 
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