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An objective assessment of children’s exposure to brand
marketing in New Zealand (Kids’Cam): a cross-sectional study

Leah Watkins, Ryan Gage, Moira Smith, Christina McKerchar, Robert Aitken, Louise Signal

Summary

Background Marketing promotes values of consumerism and overconsumption, and negatively affects children’s
wellbeing and psychological development. The threat marketing poses to planetary health is just being realised.

However, little is known about children’s exposure to marketing at an aggregate level. Using an objective method of

wearable cameras, we aimed to determine the nature and extent of children’s exposure to marketing.

Methods Kids’Cam was a cross-sectional study of children aged 11-13 years in New Zealand, from which we randomly
selected a sample of 90 children. Children wore cameras from when they woke up until they went to sleep for four
consecutive days (Thursday-Sunday) that captured images at an angle of 136° every 7 s for exposure to marketing.
Marketing brands were categorised into three groups: core food and social marketing messages, harmful commodities
(eg, non-core food, alcohol, and gambling), or other. Exposure rates by marketing medium, setting, and product
category were calculated using negative binomial regression models.

Findings From June 21, 2014, to June 30, 2015, we recruited 168 children, and randomly selected data from 90 children
for the present study. Children in this study were exposed to a mean of 554 brands per 10 h day (95% CI 491-625),
nearly a brand a minute, through multiple mediums (predominantly brand labels [36% of exposures] and product
packaging [22%]) and mostly in schools (43%) and at home (30%). Food and beverages (20% of exposures) were the
dominant product category. The most pervasive marketing brands typically sold a range of products across more than
one product category (eg, children were exposed to Nike on average 20 exposures per day). Children were exposed to
more than twice as many harmful commodities (mean 76 per 10 h day [95% CI 55-105]) as core food and social

marketing messages (32 [26-39]) per day.

Interpretation We found that children are repeatedly exposed to marketing through multiple mediums and across all
settings, and our findings suggests that marketing privileges particular messages, for example, marketing of harmful
commodities. Given the key role marketing plays in establishing and supporting consumption norms, and
perpetuating the normalisation of overconsumption which contributes to environmental degradation, these findings
suggest an urgent need to reduce marketing to promote planetary health.

Funding This research was funded by a University of Otago, Dean’s Research Grant. The Kids’Cam study was funded
by a Health Research Council of New Zealand Programme Grant (13/724).
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Introduction
Transdisciplinary research is urgently needed to address
planetary health.! One of the major threats to planetary
health is overconsumption, as recognised in the UN'’s
Sustainable Development Goal number 12.2 Patterns of
overconsumption are established and reinforced by the
commercial imperatives of business, and are represented
by the public form of their appeal: marketing. This Article
draws together marketing, epidemiology, social science,
and public health expertise to consider the pervasiveness
of marketing to children as a driving force of present and
future overconsumption, and its threat to planetary health.
Marketing is a more powerful force in the lives of
children today than ever before.’ Internationally, concern
is mounting that the commercialisation of childhood is
beginning earlier and becoming more pervasive' and
should be restricted through regulation.” The research

www.thelancet.com/planetary-health Vol 6 February 2022

literature offers an extensive understanding of the
negative effect that marketing has on children’s social
and psychological development, including the link
between marketing, materialistic attitudes and outcomes
such as lower self-esteem, poor subjective wellbeing, and
depression;** however, the threat that marketing poses to
planetary health, by driving overconsumption, is only just
being realised.! The WHO-UNICEF-Lancet Commission
has identified exploitative advertising and marketing as
an important threat to children, identifying fast food,
sugar-sweetened beverages, alcohol, tobacco, e-cigarettes,
and gambling as key products children are harmed by’
However, recent correspondence draws attention to the
wider harms of marketing to children, including how
marketing strategies in general (regardless of product
class) shape children’s health and wellbeing, and calling
for further research to focus not only on “whether the
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Research in context

Evidence before this study

We searched PubMed and Google Scholar for articles published
between Jan 1, 1960, and Dec 31, 2018, using the key terms:
“children” AND “advertising” OR “brand” OR “marketing".

We used search terms in English but did not apply any language
restrictions. We screened papers by title and abstract to identify
full-text reports relevant to our aims. Papers were considered
relevant if they reported on the nature and extent of children’s
exposure to marketing, or the effect of marketing on children.
The literature offers an expansive understanding of the
negative effect of marketing on children’s social and
psychological development. However, this literature is based on
studies that focus on a single medium or product category.

To our knowledge, there have been no academic studies since
the 1970s that have reported total marketing exposure across
various mediums and product categories, for either children or

product being marketed is healthy or unhealthy in a
physical sense, but [also on] how marketing encourages
forms of consumption that are potentially harmful for
the whole child, the planet, and children’s futures.”

Marketing prompts children’s immediate desires and
informs their brand preferences.® However, marketing
also shapes and influences children’s broader con-
sumption values, including their attitudes towards
materialism.*" Thus, marketing provides a pervasive
medium not only for explicitly promoting specific
products but also for implicitly promoting the values of
consumerism and overconsumption® that have broader
and more wide-ranging social, cultural, and planetary
health effects. The purpose of marketing is to promote
and sell products, generally by associating them with
idealised and aspirational values and socially attractive
lifestyles.” Appealing images of family life, love,
friendship, and pleasure presented in marketing copy
convey the impression that a good, successful, and
happy life can be secured through the consumption of
material goods and services.” Given that commercial
society is largely and systematically dependent on the
insatiability of needs, one of marketing’s roles is to
foster consumers’ desires, and to encourage and
reinforce beliefs in the positive individual and social
outcomes of continued consumption. Regardless of the
particular products being promoted, this wider pro-
consumption message has implications for children’s
socialisation and their wellbeing. For example, the
assumption that the achievement of success and
happiness is dependent on, and represented by, the
acquisition of material possessions privileges a pattern
of behaviour and a cycle of consumption underpinned
by consumerist values and legitimised by social
expectations. The normalisation of such values and their
consequential behaviours are inimical to social wellbeing
and planetary health.

adults. Moreover, previous studies have largely used self-report,
reporting by adults, or third-party observation.

Added value of this study

To our knowledge, these results present the first objective
assessment of children’s overall marketing exposure. Wearable
cameras provided unprecedented access to children’s marketing
exposure throughout their day across the settings they inhabit.

Implications of all the available evidence

This research shows that children in New Zealand live in a
highly commercialised world, and that they are exposed to a
brand nearly every minute. Given the key role marketing plays
in establishing and supporting consumption norms, and
perpetuating the normalisation of overconsumption, there is
an urgent need to reduce the level of marketing overall to
promote planetary health.

To our knowledge, there have been no studies since the
1970s that have reported total marketing exposure across
mediums and product categories, either for children or
adults. This 1970s research estimated adult exposure
using techniques such as predictive algorithms and
estimates based on reported media engagement and
ranged from 76 to 560 exposures per day.* Literature
detailing the nature and extent of children’s exposure to
marketing is based on studies that focus on a single
medium or product category.” Further, previous studies
have largely used self-report, reporting by adults, or
third-party observation.” In more recent years, the scope
and scale of marketing to children has increased
substantially,® and researchers across the globe have
noted increasing commercial pressures on children.'”
Recent analysis of data from wearable cameras in the
Kids’Cam study has enabled objective analysis of
children’s daily exposure to marketing in individual
product categories (eg, food, alcohol, and gambling).**
In this Article, we aimed to report on the nature and
extent of children’s exposure to marketing for all brands
and mediums throughout the day in all settings to
understand more about its ubiquity in children’s lives.
Specifically, the research objectives were to quantify total
marketing exposure, including exposure by setting and
medium; to examine the nature of that exposure,
including in relation to harmful commodities, social
marketing, core food, and other messages, and lastly, to
examine differences in exposure by sex, ethnicity, and
socioeconomic deprivation.

Methods

Study design

Kids'Cam was a cross-sectional study that used
automated wearable camera devices to explore the
everyday experiences of children and the world in which
they live.” A total of 168 children aged 11-13 years were
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Participant number (n=90)

Sex

Female 46 (51%)
Male 44 (49%)
Ethnicity

New Zealand European 30 (33%)
Maori 30(33%)
Pacific 30(33%)
Household deprivation

Low 27 (30%)
Moderate 32 (36%)
High 31(34%)

Data are n (%). Household deprivation was defined using NZiDep: a New Zealand
five-point index of socioeconomic deprivation for individuals, 25 which were
grouped into low (no deprivation characteristics reported), moderate (two or
three deprivation characteristics reported), and high (four or more deprivation
characteristics reported).

Table 1: Sociodemographic characteristics of the sample

randomly selected from 16 schools in the Wellington
region of New Zealand (schools randomly selected with
probability proportional to size of school). Each child
was provided with a wearable camera (Autographer;
OMG Life, Yarnton, UK). The camera captured a 136°
image ahead of the wearer every 7 s. Children were
asked to wear the devices from waking up to going to
bed for 4 days consecutively: Thursday—Sunday. Data
were collected over a 12 month period from June 21, 2014,
to June 30, 2015. Ethical approval was obtained from the
University of Otago Ethics Committee (Health; 13/220).
Written assent was obtained from participating children,
and formal consent obtained from children’s parents or
guardians and school principals. Full details of the
Kids’Cam methods and sampling, including intercoder
reliability and sample size determination are published
elsewhere.”"”

For this study, due to the time-intensive nature of
analysing all marketing images (as identified by the
feasibility study”) the decision was made to analyse
images from Thursdays and Saturdays of a random
subsample of 90 participants stratified by sex, ethnicity,
and deprivation. Thursday and Saturday were specifically
chosen to capture both weekday and weekend marketing
exposures. Thursday was perceived to be more
representative of a normal weekday than Friday.

Image content analysis

Images were coded using manual content analysis by an
experienced coder (RG) in 2018. Marketing exposures
were based on the WHO classification for marketing, and
defined as “any form of commercial communication or
message that is designed to, or has the effect of, increasing
recognition, appeal and/or consumption of particular
products and services. This includes anything that acts to
advertise or otherwise promote a product or service”.?
Coding was based on a four-tier framework, including the
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Figure 1: Image examples of children’s exposure to marketing
(A) Harmful commodity: McDonald's food marketing. (B) Harmful commodity: Lotto gambling marketing.
(C) Core food: Weet-bix food marketing. (D) Social marketing: five or more fruit or vegetables a day social
marketing message. (E) Other: Nike sports equipment and clothing. (F) Other: Minecraft gaming poster.

marketing brand name, setting, marketing medium, and
product category (appendix pp 1-6).

For marketing to be included, at least 50% of the
marketing content (eg, brand) must have been in clear
view in the photographs. A marketing exposure was
considered finished when three consecutive images
(21 s) passed without the presence of the brand or its
associated marketing.

To gain more detail on the nature of marketing,
following coding, marketing exposures were categorised
into one of three health-related categories: harmful
commodity, social marketing and core food, and other.
The harmful commodity category included all alcohol-
related logos, including alcohol products and alcohol
outlets, all tobacco and gambling logos, and non-core
food.? The social marketing and core food category
included social marketing messages and core food
(appendix pp 1-6). Social marketing messages typically
promote healthy behaviour (eg, smoke free and
antigambling campaigns). Definitions for core and non-
core foods and beverages were based on the WHO
Regional Office for Europe Nutrient Profile Model,* and

See Online for appendix
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previous Kids'Cam research. Non-core foods and
beverages included those mnot recommended for
marketing to children, including confectionery and
sugary drinks.* The other category included all other
product categories (eg, electronics and technology,
clothing, and media brands). The full list of coding
protocol definitions can be found in the appendix (pp 1-6).

Data analysis

All statistical analyses were done in Stata 15. Mean daily
exposure rates to commercial marketing by brand, setting,
marketing medium, and product category were estimated
using negative binomial regression models, represented
by the count of individual exposures divided by the
exposure duration. Exposure duration was estimated by
multiplying the number of images captured by each
participant’s camera by the median capture rate (7 s), with
one day specified as 10 h of images. All analyses accounted
for the differential probability of selection into the study,
using Stata’s svy commands and associated weighting
options (including clustering of responses by school).
Additional descriptive analyses summarised the number
of unique brand exposures and mean duration of
marketing exposures. Differences in rates of exposure to
commercial marketing by sex, ethnicity, and socio-
economic status were explored using multivariable
negative binomial regression models. For the socio-
demographic comparisons, a measure in New Zealand of

Exposures per day

Exposures per day

A
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200+ ‘|’ J_
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Figure 2: Mean exposure (95% Cl) to marketing per 10 h day by setting and marketing medium
*Streets, community venues, private transport, public transport facilities, and public transport vehicles.
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individual household deprivation (NZiDep) was used. An
individual’'s NZiDep score is based on a series of questions
that relate to eight deprivation characteristics.” NZiDep is
a five-point index, with index scores ranging from one (no
deprivation characteristics reported) to five (five or more
deprivation characteristics reported). NZiDep scores were
grouped into low (score 1), moderate (scores 2, 3), and
high (scores 4, 5) deprivation categories.

Results

Data were collected between June 21, 2014, and
June 30, 2015, from which we selected a random
subsample of 90 participants (table 1). The participants’
cameras captured a mean of 4374 images (SD 2247) in the
study period, representing a mean recording of 8-5 h per
child (SD 4-4). Recording hours were significantly higher
on Thursday (mean 5-9 h [SD 2.7]) than on Saturday
(2-6 [2-0]). Image coding identified 43697 marketing
exposures over the study period, 22216 (51%) of which
were repeat exposures to the same brand (ie, logos that
were encountered by the same participant more than
once on the same day). Children were exposed to a total
of 3571 unique brand names (eg, Nike). Nearly half
(20190; 46%) of marketing exposures lasted for just one
image (ie, less than 7 s), and 39461 (90%) of exposures
lasted ten images or less (<70 s). A small proportion of
exposures (479; 1%) lasted longer than 50 images (6 min).
Longer durations of exposure typically occurred when
the participant was sitting in a fixed position, for example,
playing or working on a computer, sitting at desks at
school, or watching television (appendix p 6).

After conversions to daily (10 h) rates, participants had a
mean of 554 (95% CI 491-625) marketing exposures per
day, or almost one brand a minute (figure 1; appendix
pp 7-8).

Children were exposed to marketing most often in
schools (240 exposures per day; 43%) and at home
(166; 30%; figure 2). Marketing was mostly seen on
either brand labels (201 exposures per day; 36%), product
packaging (119; 22%), followed by signs (88; 16%), and
screens (55; 10%). Food and beverages was the most
encountered product category (111; 20%), followed by
clothing (67;12%), and electronics and technology (52; 9%;
table 2).

Nike (20 exposures per day), Adidas (16), and Samsung
(seven) were the most common brands (table 3). Heavily
encountered brands typically sold a range of products
across more than one product category. For example,
Nike and Adidas exposures included branding on
clothing and sports equipment.

Participants were exposed to more than twice as many
harmful commodity brands per 10 h day (mean 76
[95% CI 55-105]) as social marketing and core food
brands (32 [26-39]). Harmful commodity marketing
included a mean of 68 exposures per day to non-core
food, six exposures to alcohol, and two to gambling.
Exposure to tobacco marketing was rare (less than

www.thelancet.com/planetary-health Vol 6 February 2022
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Mean exposures  Percentage of total Rate Percentage Product categories
per day (95%Cl)  exposures (95% CI) of total
Food and beverages 111 (88-140) 20-1% Nike 20 (14-30) 37% Clothing, fashion accessories, and sports equipment
Clothing 67 (48-94) 12:1% Adidas 16 (12-22)  2:9% Clothing, fashion accessories, and sports equipment
Education 52 (31-86) 9-4% Samsung 7 (5-10) 12% Electronics and technology, and home appliances
Electronics and technology 52 (41-65) 9-4% Puma 7 (4,12) 12% Clothing, fashion accessories, and sports equipment
Retail 42 (27-66) 7-6% Google Chrome 7 (4-12) 12% Computer applications and websites
Computer applications and 30 (17-53) 5-4% Windows 7 (4,11) 12% Computer applications and websites, and electronics
websites and technology
Media brands 27 (22-33) 4-8% Coca-Cola 6(4-10) 11% Food and beverages
Stationery 26 (19-34) 4-6% Toyota 6 (4-8) 11% Automotive
Automotive 23 (19-28) 41% Impact 5(3-9) 0-9% Stationery
Fashion accessories 17 (10-28) 3:0% Acer 5(2-9) 0-9% Electronics and technology
SROICCNS oI(L0a22) Ciits Table 3: Brand names with the highest exposure rates per 10 h per day
Games 14 (8-22) 2:5%
Health and beauty 10 (7-14) 1-8%
Sports equipment 9(713) L7 Total brands Social marketing Harmful Otherbrands
Organisations and clubs 9 (6-14) 1.6% and core food commoditybrands
Household goods 8(5-12) 1.4% brands
Social marketing messages 7 (4-10) 12% Sex
Home appliances 6 (4-10) 11% Female 1(ref) 1 (ref) 1 (ref) 1 (ref)
Alcohol 6(4-9) 1.0% Male 1.01(0-82-1-24)  0:98(0-63-1.54)  1.07 (0-65-1.78) 1.00 (0-80-1-23)
Public service providers 5 (4-6) 0-9% Ethnicity
Hardware 4(2-9) 0-8% New Zealand European 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Telecommunications 3(1-6) 0-5% M3ori 0-99(0-78-127)  0-73(0-51-1-04)  0-71(0-42-1-22) 1.08 (0-88-1-33)
Gambling 2(1-3) 0-4% Pacific 1.03(078-1-36)  0-98(0-63-1-54) 0.96(0-51-1-82)  1.06(0-84-1:33)
Music 2(1-4) 0-4% Household deprivation
Toys 2(1-4) 0-4% Low 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Festival and event 2(1-5) 03% Moderate 1.00(0-75-1:35)  0-64(0:37-1-11)  1.40(0-84-234)  0.97(0-73-130)
Miscellaneous 2(1-3) 03% High 1.12(0-89-1:41)  1:31(0-85-2:01)  1-87(1-03-3-39) 1.00 (0-78-1-28)
Medicines 1(0-4) 0-2%
Celebrity 0(0-1) p— Data are rate ratios (95% Cl).
Home furnishing 0(0-1) 0-1% Table 4: Rate ratios from negative binomial regression, accounting for total, healthy, unhealthy,
Jewellery 0(0-1) 01% and other brand exposures, from model accounting for sex, ethnicity, and household deprivation
Pet related 1(0-1) 0-1%
Tobacco 0(0-0) 01% Discussion
- Most marketing exposures occurred in school, at home,
Table 2: Mean rate of exposure to marketing brands per 10 h per day by .
product category and in-store, most commonly on brand labels, product
packaging, and signage. This research suggests that

one exposure per day on product packaging only).
Social marketing and core food brand marketing
included 26 exposures a day to core food and seven
exposures a day to social marketing messages, the most
common of which was smoke-free marketing. Most
(80%) participants’ marketing exposures were in the
other marketing category with a mean of 445 exposures
per day.

Children from the highest deprivation households
were exposed to significantly more harmful commodity
brands than children from lowest deprivation house-
holds (rate ratio 1-87 [95% CI 1-03-3-39]). There were
no significant differences in total marketing exposures,
other exposures, or social marketing and core food
exposures by sex, ethnicity, or NZiDep (with mutual
adjusted for sociodemographic variables; table 4).

www.thelancet.com/planetary-health Vol 6 February 2022

children live in a highly commercialised world, one that
exposes them to a brand nearly every minute.

Children’s high marketing exposure in school is of
concern. Research literature suggests that marketing to
children in schools presents serious threats to children’s
education and to their psychological and physical
wellbeing.” Regardless of the nature of that marketing,
ethically it can be argued that marketing in schools is
morally unjustified because children in schools are a
captive audience and one that is vulnerable to the
persuasive appeals of marketing, especially when they
are endorsed in a context of implicit institutional
authority.” The nature of these exposures and their effect
on children in school is an area for future research.

The findings also suggest marketing privileges com-
mercial messages and sidelines the voice of alternative
social marketing and not-for-profit messages.® Our
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analysis identifies dominant product categories (food and
beverages), repetitive exposure to key brands (Nike,
Adidas, and Samsung), and the dominance of marketing
harmful products. A subanalysis found that participants
were exposed to more than twice as many harmful
commodity brands per day than healthy brands,
including non-core foods, alcohol, and gambling.

Children from the most deprived households were
exposed to significantly more harmful commodity
brands than those from the least deprived households.
This finding is concerning given the high rates of
obesity, alcohol, and gambling harm in socioeco-
nomically deprived neighbourhoods,” and suggests
that marketing messages might accentuate inequities
and place further pressure on individuals who are
already disadvantaged.

To our knowledge, these results present the first
objective assessment of children’s overall marketing
exposure. Wearable cameras provided unprecedented
access to children’s brand exposure throughout their day
across the settings they inhabit.

The study has some limitations. First, the children
might not be looking in the direction of the camera.
However, given the extent of marketing, it is also possible
that they were exposed to additional unrecorded
marketing. Second, exposure is likely to be under-
estimated owing to the study’s conservative coding rule
that 50% or more of the content should be visible. Third,
marketing on screen was under-reported owing to the
still photography and poor screen capture due to poor
lighting.” Children’s exposure to digital marketing is
increasing and brings unique concerns for their exposure
to harmful commodities and their ability to critically
understand digital marketing techniques.” Addressing
the limitations of the current method to fully understand
the nature and extent of screen exposure is an important
area of research that will be addressed in a new pilot
study utilising software to record screen exposure.”
Finally, due to the sample size some analyses (eg,
comparisons of exposure rates by sociodemographic
group) might have had suboptimal power to detect
differences between groups and should be interpreted
with caution.

This study produced innovative research that provides
evidence of the ubiquity of marketing and raises concern
about its role in promoting products directly harmful to
public health, and patterns of overconsumption which
increasingly threaten planetary health. Although the
small sample size limits generalisability, use of this
method in other jurisdictions and across age groups is
warranted to Dbetter understand the global reach and
nature of marketing.

Given the key role marketing plays in establishing and
supporting consumption norms, and normalising
overconsumption, these findings suggest an urgent need
to reduce the level of marketing overall. This research
suggests that there is a need for specific policy in relation

to marketing in schools and in public places to reduce the
harms related to overall exposure. Further, there is a need
for marketing bans on harmful commodities, similar to
the ban on tobacco marketing in New Zealand. The low
exposure to tobacco marketing found in this study
demonstrates the value of such a ban. It should be noted
that since these data were collected, New Zealand
introduced a ban on tobacco marketing on product
packaging (the key medium of the limited exposure in
this study).

The UN has called on member states to reduce the level
of commercial marketing; to identify spaces that should
be free of marketing, such as schools, and, to ensure a
diversity of messages.” This study offers the first objective
data at an aggregate level on which to inform these policy
discussions. The cities of Sdo Paulo (Brazil) and Grenoble
(France) have set precedents by restricting all marketing
in public spaces®* and Quebec has restricted all child-
targeted commercial advertising to children younger than
age 13 years since 1980." However, the growth of online
marketing is an ever increasing challenge that must also
be understood and responded to.”?*

In conclusion, this study found that children are
constantly exposed to marketing through multiple
mediums and across all settings, including messages
predominantly promoting unhealthy relative to healthy
commodities. Documenting the nature and extent of
marketing exposure is a key step to understand and break
the cycle of overconsumption that threatens the health of
the planet? Although this is a small study from
New Zealand, given the global nature of marketing, it is
likely to be of relevance to other high-income nations. As
current and continued increases in consumption are
unsustainable, policies are needed to reduce marketing
and promote sustainable and healthy consumption
practices to improve planetary health.
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