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ABSTRACT

This study examines the compliance of the digital marketing strategies used by formula companies and social media influencers
in promoting commercial milk formula (CMF) for infants and young children with the International Code of Marketing of
Breast-milk Substitutes (International Code) and the Hong Kong Code of Marketing of Formula Milk and Related Products, and
Food Products for Infants & Young Children (HK Code). Content analyses on influencers' posts, websites and social media sites
of five major formula companies were conducted to identify the digital marketing strategies used, evidence of product cross-
promotion, and compliance with the International and HK Codes. Statistical analyses were performed to assess the associations
between marketing strategies and social media interactions (likes/comments/shares). The findings revealed widespread non-
compliance to the two codes by both influencers and formula companies. Of 1036 influencer (n = 493) and formula company
(n = 543) materials mentioned products covered by the Codes, all influencer materials and 95% of company materials violated at
least two provisions of the Codes. Persistent brand promotion and cross-promotion strategies were observed in CMF marketing
in Hong Kong, with tactics such as parents' sharing, showing images of happy children and families, and celebrity endorse-
ments leading to higher social media interactions. The extensive CMF promotion by influencers and the covert cross-promotion
and brand promotion are of particular concern given the lack of regulation in this area. The study calls for a comprehensive
review and introduction of legalisation in Hong Kong to govern CMF marketing, ensuring enforcement as outlined in the
Convention on the Rights of the Child.

Abbreviations: BMS, breast-milk substitutes; CMF, commercial milk formula; DH, Department of Health; HK Code, Hong Kong Code of Marketing of Formula Milk and Related Products, and Food
Products for Infants & Young Children; IBFAN, International Baby Food Action Network; International Code, International Code of Marketing of Breast-milk Substitutes; I&E, informational and
educational; WHA, World Health Assembly; WHO, World Health Organization.
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Summary

« Digital marketing of commercial milk formula products
in Hong Kong violated both the International and Hong
Kong Codes.

+ Almost all materials by influencers and formula com-
panies violated at least two provisions in the codes.

» The extensive promotion of commercial milk formula
products by influencers is of particular concern given
the lack of regulation in this area.

» Covert cross-promotion and brand promotion of for-
mula milk products was widespread in Hong Kong.

+ A review and legalisation to govern the marketing of
commercial milk formula is needed to protect
breastfeeding.

1 | Introduction

The World Health Organization (WHO) recommends mothers to
exclusively breastfeed infants for the first 6 months of life, and
continue breastfeeding with complementary feeding for up to 2
years and beyond (World Health Organization & United Nations
Children's Fund 2003). The ever breastfeeding rate at hospital
discharge in Hong Kong has been stable at 87% from 2016 to 2020
(Department of Health 2021a). However, the number of mothers
who exclusively breastfed their babies to 6 months dropped
from 28% to 22% during this period and those who sustained
breastfeeding to 12 months decreased from 28% to 24%.

Breastfeeding is influenced by many factors, including
commercial milk formula (CMF) marketing (e.g., advertise-
ments of formula milk and provision of free infant formula),
individual factors (e.g., mothers' attitudes and self-efficacy
towards breastfeeding, and maternal knowledge about breast-
feeding), family (e.g., mental and physical support from hus-
band and other family members and their beliefs towards
breastfeeding), health systems and health workers (e.g.,
accessibility to maternal health care and breastfeeding coun-
selling, mother-baby-friendly hospital policies and practices,
health care workers’ knowledge and supportiveness towards
breastfeeding), and societal factors (e.g., social norms, maternal
leave policies and fiscal policies) (Asimaki et al. 2022; Alive
et al. 2022; Baker et al. 2023; Nasrabadi et al. 2019; Piwoz and
Huffman 2015). Breast-milk substitutes (BMS) are any food that
is represented or promoted as a total or partial replacement of
breast-milk (World Health Organization 1981), and its promo-
tion influences social norms and people's attitudes towards
breastfeeding. By promoting the health and developmental
benefits of CMF (e.g., highlighting babies will be smart and
grow better after consuming the CMF products) and its com-
parability to breastmilk (Piwoz and Huffman 2015) (e.g., high-
lighting that the CMF products contain ingredients that mimic
breast-milk), the duration and exclusivity of breastfeeding have
been undermined (Kaplan and Graff 2008; Piwoz and
Huffman 2015). Furthermore, the CMF marketing often ex-
ploits mothers' insecurities about their milk and their ability to
satiate and to calm their babies, and promote CMF as a solution
to unsettled babies. This would encourage parents to introduce

CMF early and thus reduce the likelihood of successful
breastfeeding (Pérez-Escamilla et al. 2023), eventually leading
to suboptimal breastfeeding practices.

Suboptimal breastfeeding contributes to multiple health
impacts to infants, young children and mothers, including
infant malnutrition, increased risks of child diarrhoea, acute
respiratory illness and obesity, increased risk of developing
chronic diseases later in the children's life, increased mortality
among infants and young children, and increased risks for
mothers to develop chronic diseases such as cardiovascular
diseases, type 2 diabetes, and breast and ovarian cancers due to
loss of protection from breastfeeding (Pérez-Escamilla
et al. 2023; Alive and Thrive 2022). Nonetheless, suboptimal
breastfeeding can also lead to some socioeconomic impacts such
as loss of human capital, and increased costs and burdens to the
health system due to mortality and morbidity from the un-
realised health and developmental benefits of breastfeeding
(Pérez-Escamilla et al. 2023; Alive and Thrive 2022). In addi-
tion, CMF marketing hinders access to truthful and impartial
information, which is an essential human right stated in the
United Nations Convention on the Rights of the Child (The
Office of the United Nations High Commissioner for Human
Rights 1989; Rollins et al. 2023).

To protect breastfeeding from inappropriate BMS marketing,
WHO adopted the International Code of Marketing of Breast-
milk Substitutes (International Code) in 1981 (World Health
Organization 1981) and several World Health Assembly (WHA)
resolutions subsequent to the International Code to clarify and
update certain provisions of the original International Code
(World Health Organization 2024). As of 2022, around 75% of
the WHO Member States have adopted at least some provisions
of the International Code and the subsequent WHA resolutions
into their legal measures (World Health Organization 2022a). In
2017, a voluntary, non-legally binding Hong Kong Code of
Marketing of Formula Milk and Related Products, and Food
Products for Infants & Young Children (HK Code) was enacted
by the Hong Kong Government (Health Bureau, Department of
Health 2017). The two codes apply to the marketing practices
related to formula milk, foods and beverages that are repre-
sented or promoted as BMS for children aged below 36 months
and cover several aspects, including information and education
on infant feeding and promotion to the public and mothers, and
so forth (Health Bureau, Department of Health 2017; World
Health Organization 1981, 2024).

Many overseas studies have identified inappropriate CMF mar-
keting practices that violated the International Code (Abrahams
2012; Baker et al. 2023; Becker et al. 2022; Chen et al. 2015; Ching
et al. 2021; Pereira-Kotze et al. 2020; Pérez-Escamilla et al. 2023;
Rollins et al. 2023; Vinje et al. 2017; World Health Organiza-
tion 2022b, 2022c), and six local studies have assessed CMF
marketing in Hong Kong (Department of Health 2013, 2016;
2017, 2021b; Globalization Monitor 2019; Mak 2015). These
studies identified some common marketing strategies by formula
companies including: (i) use of rational appeals such as health or
nutrition claims (Chen et al. 2015; Ching et al. 2021; Department
of Health 2017; Globalization Monitor 2019), promotional offers
(Ching 2017; Department of Health 2017, 2021b), scientific or
medical evidence, and professional endorsement (Chen et al. 2015;
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Department of Health 2017, 2021b); (ii) use of emotional
appeals like celebrity endorsement (Chen et al. 2015; Depart-
ment of Health 2017, 2021b), parent-child bonding, and happy
child (Chen et al. 2015; Department of Health 2017, 2021b;
Globalization Monitor 2019); and (iii) cross-promotion
(Ching 2017; Department of Health 2017, 2021b; Globaliza-
tion Monitor 2019), which is the indirect promotion of CMF by
promoting related products using similar designs, brand
names, or colour schemes, and so forth. (World Health
Organization 2016). Some formula companies provide gifts to
health workers or sponsor health worker training, research,
and health professional association meetings to promote their
products (Rollins et al. 2023) and some sales representatives
from formula companies approach mothers in person (e.g.,
outside the Maternal and Child Health Centres) or online, and
offer them CMF samples and provide advice on infant and
young child feeding (Vinje et al. 2017; Hong Kong Committee
of United Nations Children's Fund 2018).

Internet advertising is the most common form of CMF pro-
motion in Hong Kong (Department of Health 2021b). Social
media sites use machine learning algorithms to target con-
sumers precisely based on their interests, engagement, and
purchasing behaviour (Rollins et al. 2023). Formula compa-
nies often show product images of growing-up milks with
packaging similar to their so-called infant and follow-up
formula (Department of Health 2017, 2021b). According to
the 2019 Department of Health (DH)'s Marketing Study
(2021b), brand promotion and cross-promotion were com-
mon digital marketing strategies in Hong Kong, as most ad-
vertisements did not specifically promote formula milk
products for children below 36 months after the launch of the
HK Code.

People increasingly rely on influencers to make purchase
decisions (Hickman et al. 2020). A study found that content
created by social media users can lead to higher purchase
intention than disclosed advertisements and brand posts
(Mayrhofer et al. 2019). Social media allows users to react to
various posts. User engagement, such as interactions (likes,
comments, and shares), positively impacts on brand aware-
ness and purchase intention (Hutter et al. 2013).

To the best of our knowledge, this is the first study that ex-
amined digital marketing strategies through social media
influencers in Hong Kong and no previous study has inves-
tigated the association between digital marketing strategies
applied and interactions of corresponding social media posts.
As influencer marketing is a relatively new but common form
of digital marketing for CMF promotion, it is important to
bridge these knowledge gaps to inform breastfeeding pro-
tection policies. Therefore, this study aimed to (i) investigate
the compliance of digital marketing strategies for CMF pro-
motion through social media influencers, and formula com-
panies’ social media sites and websites with the International
Code and the HK Code; (ii) identify common digital mar-
keting strategies for formula milk promotion through these
internet channels; (iii) assess the association between digital
marketing strategies and readers’ interactions to the social
media posts; and (iv) assess cross-promotion of formula
products on internet channels.

2 | Methods
2.1 | Study Design

This was a content analysis of CMF digital marketing strategies of
five major formula companies in Hong Kong—Mead Johnson,
Friesland Campina, Nestl¢, Danone, and Abbott (ranking from the
highest sales volume) (Research and Markets 2019). Code viola-
tion was defined as marketing strategies involving CMF for chil-
dren aged below 36 months that deviated from the International
Code or the HK Code. No ethical approval was required for this
study as all data were publicly available on the internet.

2.2 | Data Collection

Materials related to CMF for children at any age were obtained
from (i) CMF-related Facebook and Instagram posts by local
influencers, (ii) local formula companies’ social media sites
(Instagram, Facebook, and YouTube channels), and (iii) local
formula companies’ websites, during a period between Sep-
tember 23, 2021 and December 28, 2021. Digital advertisement
materials over a 2-year period from September 1, 2019 to August
31, 2021 were requested from the five formula companies
through emails. All included webpages and posts were screen-
captured and saved for record and assessment, and were
assigned with reference numbers for tracking. Duplicate posts
with the same content on different social media platforms were
identified by manual look-up of the posts on different platforms
by the same authors on the same day, and were included only
once for generic descriptive statistics. The number of interac-
tions (number of likes, comments, and shares) of each post were
recorded for analysis.

An assessment form (Supporting Information S1: Appendix 1)
for periodic assessment was created and based on the WHO
NetCode Toolkit for monitoring the marketing of BMS (World
Health Organization & United Nations Children's Fund 2017),
The International Baby Food Action Network (IBFAN) Code
Monitoring Kit (The International Baby Food Action Net-
work 2019) and checklists of previous DH's CMF marketing
studies (Department of Health 2017, 2021b). The form was used
to assess two aspects of marketing practices covered by the
Codes: (i) informational and educational (I&E) materials about
infant feeding and (ii) CMF promotion to the general public and
mothers (Supporting Information S1: Appendix 2: related pro-
visions of the International Code; Supporting Information S1:
Appendix 3: related provisions of the HK Code) (Health Bureau,
Department of Health 2017; World Health Organization 1981).

2.21 | Social Media Posts by Influencers

Social media posts by local influencers were found by first
identifying hashtags containing text strings of the names of the
five companies or their brands, regardless of language (Chinese
or English), position, or capitalisation, by using Facebook and
Instagram's built-in search engines. For Instagram, only hash-
tags with at least 100 tagged posts were included due to large
number of relevant hashtags. This was not applied to Facebook,
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where the number of tagged posts for a particular hashtag was
not available.

Second, the posts by local influencers were included if they
contained the hashtags identified and that (i) were publicly
available to any user, (ii) related to the five formula companies
or their products, (iii) uploaded between September 1, 2019 and
August 31, 2021, and (iv) from local micro-influencers
(1000-100,000 followers) or macro-influencers (> 100,000 fol-
lowers) (Kay et al. 2020), and (v) mentioned that the post's
author was a parent in Hong Kong, could be identified that the
post's author was a local parent through looking at his/her
social media profile, tagged the Hong Kong regional social
media account of the formula company, or included hashtag(s)
mentioning the formula company plus adding ‘Hong Kong’ or
‘HK’ (e.g., @Friso_hk, #MeadJohnsonHK).

2.2.2 | Formula Companies’ Social Media Sites

Formula companies’ Hong Kong-specific Facebook pages,
Instagram, and YouTube channels were found by following the
links on the company/brand websites or otherwise by searching
the company/brand names in the built-in search engines of the
social media platforms.

Facebook and Instagram posts, and YouTube videos of the five
companies uploaded between September 1, 2019 and August 31,
2021 were collected. Only videos up to 10 min in length were
included.

2.2.3 | Formula Companies’ Websites

All local websites of the five formula companies, their brands,
and official online stores (if any) were observed. They were
obtained by using the company/brand names or the company/
brand names plus ‘online store’ as search terms in the Google
search engine, with a search term ‘Hong Kong’ added to iden-
tify Hong Kong-specific websites.

Five types of information were obtained from company/
brand websites, including: (i) main page, (ii) product
description pages of formula products for children below 36
months, (iii) I&E materials about infant feeding, (iv) pro-
motional schemes, and (v) other marketing strategies such as
sample provision. Only information of sales promotion type
(e.g., promotional offers) was collected from the online stores
as product descriptions were already obtained from the
company/brand websites.

2.3 | Data Analyses

Descriptive statistical analyses were performed on (i) compli-
ance with the two codes, (ii) marketing strategies used, and (iii)
cross-promotion of formula products; and multivariable linear
regressions were performed to examine the association between
marketing strategies used in social media posts and readers’
interactions of the posts.

To ensure the reliability of the material assessment, a second
reviewer assessed a sample of materials. 40 materials were extracted
randomly from Facebook and Instagram posts of influencers and
formula companies (10 from each category) for inter-rater reliability
assessment by Cohen's Kappa. Assessments were performed on
individual questions (questions 9, 15, 17, 19, 21, 22 and 23 of the
assessment form in Supporting Information S1: Appendix 1)
separately for identification of discrepancy in specific questions and
altogether for an overall inter-rater reliability rate.

23.1 | Compliance of Digital Marketing Strategies
Through Influencers and Formula Companies With
the International Code and the HK Code

The context of materials mentioned CMF for children below 36
months or brand promotion was assessed, with respect to
(i) marketing practices for CMF promotion to the public and
mothers, and (ii) information and education on infant feeding.
The corresponding requirements according to the International
Code (Supporting Information S1: Appendix 2) and the HK
Code (Supporting Information S1: Appendix 3) are summarised
in Supporting Information S1: Appendix 4.

2.3.2 | Identification of Digital Marketing Strategies

Marketing strategies found in literature (Chen et al. 2015; Han
et al. 2022), NetCode (World Health Organization & United
Nations Children's Fund 2017), IBFAN Monitoring Kit (The
International Baby Food Action Network 2019), and DH's check-
lists (Department of Health 2017, 2021b) were summarised in the
assessment form. Marketing strategies used in each material were
assessed and coded accordingly. Frequencies and proportions of
marketing strategies identified were analysed.

2.3.3 | Association Between Marketing Strategies
Through Influencers and Formula Companies and Social
Media Post Interactions

Multivariable linear regressions were conducted to examine the
association between individual digital marketing strategies used
in social media posts and the readers’ interactions of the posts
from Facebook and Instagram separately, after adjusting for the
potential confounder (type of formula companies). Strategies of
YouTube videos were not examined due to small sample size
and zero interactions of some videos. Kruskal-Wallis test, Chi-
Square test, and likelihood ratio test were conducted to confirm
that type of formula companies was a confounder between
marketing strategies and interactions of social media posts. All
statistical analyses were conducted using SPSS version 26. A
two-tailed p < 0.05 was considered statistically significant.

2.34 | Cross-Promotion

Cross-promotion of formula products was examined in three
steps: (i) observe the brand names, package designs, colour
schemes, mascots, and slogans (if any) of formula products of
different stages from the product description pages of company
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websites; (ii) record similarity of these among formula milk
products for children above and below 36 months from the
captured materials; and (iii) calculate the proportion of cross-
promotion observed. Observations of age mismatch between the
child that appeared in the materials and the advertised products
were also recorded and analysed.

2.4 | Ethical Statement

No ethical approval was required for this study as all data were
publicly available on the internet.

3 | Results
3.1 | Descriptive Statistics and Inter-Rater
Reliability

Despite reaching out to the formula companies included in this
study, no digital advertisement material was obtained from them.
Of 1987 materials collected, 512 (26%) and 398 (20%) materials
were Instagram posts and Facebook posts by influencers, respec-
tively; 730 (37%), 87 (4%) and 74 (4%) materials were Facebook
posts, Instagram posts, and YouTube videos by formula compa-
nies, respectively; and 186 materials (9%) were webpages of
company/brand websites or online stores (Figure 1). While In-
stagram was more commonly used by influencers for promoting
CMF products than Facebook, Facebook was the most popular
promotion channel for all five formula companies (Figure 2a).

After excluding duplicate materials that appeared on different social
media platforms, 1849 materials of five formula companies and

37 brands (Supporting Information S1: Appendix 5) of formula milk
were included in the study. 539 materials (29%) were from Fries-
land Campina, while 402 (22%), 363 (20%), 295 (16%) and 250 (14%)
materials were from Danone, Nestlé, Mead Johnson and Abbott
respectively. The most common types of products mentioned were
growing-up milk for children above 36 months (35%, 649 materi-
als), growing-up milk for children aged 12-36 months (27%, 505
materials), and formula milk product other than infant formula
(13%, 245 materials). 183 materials (11%) were brand promotion. In
total, 1036 materials (56%) mentioned products covered by the
International Code (Figure 2b).

Of 186 webpages on formula company websites, the majority
were product description pages (59%, 109 materials) and
webpages of information and education about infant feeding
(12%, 22 materials) (Figure 2c).

Regarding the promotional nature of materials, most were
advertisements (78%, 1428 out of 1842 materials), parents’
sharing (48%, 888 materials), and incentives of product
purchase (38%, 702 materials) (Figure 2d).

The Cohen's Kappa coefficients for individual assessment items
and the overall rating ranged from 0.77 to 0.93, indicating
moderate to strong inter-rater agreement (McHugh 2012).

3.2 | Compliance of Digital Marketing Strategies
Through Influencers and Formula Companies With
the International Code and the HK Code

Of 1036 materials by influencers (n = 493) and formula companies
(n = 543) mentioned products covered by the Codes (for children
under 36 months), 924 were promotional materials (Table 1) and

Social media posts Companies’ social Company / brand Direct contact with
by influencers media sites websites companies
(n=910) (n=891) (n=186) n=0%)
Instagram posts Facebook posts Facebook posts Instagram posts YouTube videos
(n=512) (n=398) (n=730) (n=287) (n=74)
119 are excluded 3 are excluded 16 are excluded
due to due to due to
duplication with duplication with duplication with
Instagram posts Facebook posts Facebook posts
After exclusion of After exclusion of After exclusion of
duplicates duplicates duplicates
(n=279) (n=284) (n=58)
Total materials included in the study
(n=1849)
FIGURE 1 | Flow chart of data collection. *No response obtained from the formula companies.
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y other milk for §
cnwa:un (0—<36m)
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Types of products mentioned

Brand promotion

Others (e.g. Gift card,
ewards card)

o
H

200 300 400 500 600 700

Number of materials

Total number of materials: 1849*

Product description page

Informational or
educational material

Main page
Parents' sharing

Membership registration

Formula companies' online
ore

Types of webpages

Discounted product trial/
sample provision

Other marketing strategies

Promotional scheme

Activity promotion
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Number of materials

Total count: 186

Advertisement 1428

Parents' sharing
Incentive of product purchase

Club memberships
Others (e.g. sample provision,
game with prizes etc.)

Recruitment of talks, shows,
activities or mothers to contact

Promotion on pre-order
senvices/delivery service
Information note

Viral marketing encouraging
mothers to contact their peers
Experts' opinion/ Analysis/
Debate

Type of marketing strategies

Season's greeting

Interview

1500

Number of materials

Total number of materials (excluding webpages of online store): 1842**

FIGURE 2 | Digital marketing materials from influencers and formula companies. (a) Sources of digital marketing materials. *Included
duplicated materials on different channels (b) Types of products mentioned in the materials. *Some materials mentioned more than one type of
product. (c) Types of webpages from formula company websites. (d) Types of marketing strategies used in the materials. **More than one type of

marketing strategies were observed in some materials.

112 were I&E materials (Table 2). Poor compliance to the two
codes by both influencers and formula companies was observed.
All influencer materials and 95% (516 of 543 materials) of com-
pany materials were found to have at least two Code violations
(examples in Supporting Information S1: Appendix 6).

3.2.1 | Marketing Practices for Formula Milk
Promotion to the General Public and Mothers

53.4% (493 materials) and 46.6% (431 materials) of the promo-
tional materials within the scope of the Codes were from in-
fluencers and formula companies respectively. It was observed
that all influencer materials and all promotional materials from
formula companies had advertised or promoted CMF products
for children aged less than 36 months. Besides, promotion
devices such as gifts upon purchase, discounts and sample
provision were commonly used to induce sales of CMF prod-
ucts. 43% (213 materials) of influencer materials and 74% (325
materials) of formula company promotional materials con-
tained promotion device(s) (Table 1). Overall, the common
promotion devices included gift upon purchase (40%, 215 ma-
terials), club memberships (28%, 151 materials), discounts (27%,
144 materials), and sample provision (17%, 90 materials).

Moreover, 30% (149 materials) of influencer materials and 52%
(222 materials) of formula company promotional materials had
sought contact with pregnant women or mothers of infants and
young children (Table 1). The common purposes of seeking
mothers’ contact were registration for mothers' club (35%, 131
materials), offering discounts (29%, 109 materials), gifts or pri-
ses (30%, 110 materials), and product samples (25%, 92 mate-
rials). According to the HK Code, formula companies should
not seek directly or indirectly personal details of children, ex-
pectant parents or parents of children under 36 months old, or
invite their participation in activities including mother craft
activities and baby shows, for the purpose of promoting desig-
nated products. There were only slightly less materials (146
influencer materials [30%] and 203 formula company promo-
tional materials [47%]) violated the HK Code in this aspect.

3.2.2 | Information and Education on Infant Feeding

All I&E materials were from formula companies, among which 82
materials (73%) contained all the four required statements for
CMTF for children below 36 months old (Table 2) on the materials.
The most common statement mentioned was ‘the superiority and
benefits of breastfeeding’, where 98% (110 materials) of the I&E
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materials by formula companies mentioned this (Table 2). Of 49
I&E materials mentioning infant formula or promoting brand,
only 27 materials (55%) included all four statements.

Furthermore, 97 I&E materials by formula companies (87%)
mentioning products covered by the Codes contained pictures
or text that might idealise the use of CMF, such as highlighting
superior nutritional quality, child health benefits, and nutrients
that mimic breast-milk, and so forth (Table 2).

3.3 | Common Marketing Strategies

A combination of marketing strategies (up to 11) was usually
applied in one single material. Of 1842 included materials, 79%
(1454 materials) highlighted nutritional information of the prod-
ucts (e.g., containing prebiotics, ingredients that mimic breast-
milk or high-quality protein, etc.), 66% (1214 materials) contained
imagery of a happy child, and 65% (1199 materials) highlighted
benefits to child health (e.g., supporting the digestive system, gut
health and immune system, etc.) (Figure 3a). Containing imagery
of a happy child was the most common marketing strategy
observed in company materials and parents’ sharing was the most
frequently observed activity in influencer materials. Details of the
health and nutrition claims were presented in Figure 3b,c.
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3.4 | Association Between Marketing Strategies
Through Influencers and Formula Companies and
Social Media Post Interactions

A number of digital marketing strategies were found to be
associated with social media post interactions (Table 3). Parents'
sharing was a common and powerful strategy that was associ-
ated with more interactions in Facebook and Instagram posts by
companies but not in posts by influencers because almost all
influencer posts were parents’ sharing. Influencers' posts that
idealised the products by showing parental love were more
likely to have more interactions by readers. Celebrity endorse-
ment was associated with more interactions in all posts except
Facebook posts by companies. Images of a happy family were
associated with interactions in Instagram posts only which
might be due to the nature of the platform that a post is
accompanied with an image. However, images of a happy child
were positively associated with interactions in posts by com-
panies but not by influencers.

3.5 | Cross-Promotion

There were 183 materials (11%) indirectly promoted CMF by
promoting their brands; and of 1073 materials mentioning the

500 750 1000

Number of materials

“Total number of materials that contained health and nutrition claim(s): 13714

FIGURE 3 |

0 750 1000

Total number of materials that contained nutrition claim(s): 1454*

Common marketing strategies applied in the materials. (a) Types of common marketing strategies applied in the materials. *More

than one type of marketing strategies were observed in some materials. *‘Economic’ includes promotional offer, membership, new customer benefits,
and mentioning value for money of the product. (b) Types of health and developmental claims mentioned in the materials. #More than one health
and nutrition claims were observed in some materials. (c) Types of nutrition claims mentioned in the materials. "More than one nutrition claims

were observed in some materials.
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TABLE 3 | Linear regression models for individual marketing strategies and readers’ interactions with adjustment for type of formula
companies.
Unstandardised
Materials Marketing strategies coefficient 95% Confidence Interval  p value
Facebook posts by Healthcare professional —72.54 —142.45 —2.62 0.04
formula companies endorsement
Happy child 41.68 6.20 77.17 0.02
Parents’ sharing 84.10 22.13 146.07 0.01
Instagram posts by Scientific/medical —332.96 —512.98 —152.94 <0.001
formula companies evidence
Celebrity endorsement 247.70 19.55 475.84 0.03
Happy child 193.27 4.06 382.47 0.045
Happy family 260.09 71.49 450.32 0.01
Parents’ sharing 219.41 27.99 410.83 0.03
Facebook posts by Child health and nutrition —128.44 —225.99 —30.89 0.01
influencers claim(s)
Premiumization —74.86 —150.60 0.87 0.05
Celebrity endorsement 413.51 306.22 520.79 <0.001
Happy child —-171.43 —275.57 —67.29 0.001
Parental love 116.46 36.99 195.94 0.004
Instagram posts by Child health and nutrition —589.23 —867.73 —310.73 <0.001
influencers claim(s)
Premiumization —234.55 —446.09 -23.01 0.03
Celebrity endorsement 1634.84 1333.28 1936.39 <0.001
Happy child —967.72 —1448.04 —487.39 <0.001
Happy family 272.50 33.93 511.08 0.03
Parental love 549.20 314.14 784.26 <0.001

brands or CMF products for children over 36 months, 728
materials (68%) indirectly promoted CMF for children aged
below 36 months by promoting growing-up milk for children
over 36 months of the same brand, using similar brand names,
package designs or colour schemes (examples shown in Sup-
porting Information S1: Appendix 7). Also, 8 materials (0.4%)
had an age mismatch between the advertised product and the
child that appeared in the material, that is, the product mar-
keted as suitable for children aged above 36 months but the
child in the material was either apparently or being described as
younger than that age (examples shown in Supporting Infor-
mation S1: Appendix 8).

4 | Discussion

This study showed widespread noncompliance with the Inter-
national Code and the HK Code through social media influ-
encers and formula companies in Hong Kong, with 100%
influencer materials and over 90% formula company materials
having multiple Code violations, and revealed the problem of
promotion in the ‘grey area’ of the Codes through influencers.
Marketing strategies were applied in social media posts by in-
fluencers and formula companies to attract more readers' in-
teractions. Similar to the CMF marketing in traditional media
(Department of Health 2013, 2017, 2021b; Globalization

Monitor 2019), brand promotion and cross-promotion are
common in CMF digital marketing. More than half of the ma-
terials promoted brands without specifying the age of children
targeted or promoted growing-up milk for children over 36
months of the same brand. Furthermore, some marketing
practices that discouraged breastfeeding were observed in the
study. For example, the advertisement often emphasised that
the CMF products contained certain nutrients that mimic
human milk (e.g., various types of human milk oligosaccharides
and Sn-2 palmitate, whose structure corresponds to the fatty
acid in breast-milk), or were made based on breastmilk
research. Health and nutrition claims such as supporting gut
health, strengthening immune system and supporting growth
and development, and so forth is also a common CMF mar-
keting strategy observed. Most of these health and nutrition
claims are not scientifically substantiated and are often mis-
leading, as many of these claims were not supported by robust
scientific references or clinical trial evidence (Cheung
et al. 2023). Also, formula companies often use various pro-
motion devices to encourage the use of CMF or to promote the
sales of products.

It was observed that many influencer posts during a similar
time period had similar captions for promoting specific brands.
Most of these posts were by micro-influencers, who might be
more influential than macro-influencers because they usually
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have stronger personal connections and greater engagement
with their followers. Readers might perceive posts by micro-
influencers more authentic than those by macro-influencers and
thus more prone to be influenced by micro-influencers (Kay
et al. 2020). Also, almost all influencer posts were parents’ sharing
which is a persuasive marketing strategy (Lee et al. 2013). Pro-
moting CMF through influencers falls in a ‘grey area’ of both the
International Code and the HK Code and should be addressed in
the next revision of the Codes to protect breastfeeding.

Influencer posts and Instagram posts by formula companies
involving ‘celebrity endorsement’, and influencer posts that
idealised the products by showing ‘parental love’, were found
to have significantly more interactions in the study. A previous
study found that persuasive content of social media posts can
significantly influence customer engagement (Lee et al. 2013).
Product idealisation through ‘celebrity endorsement’ and
‘showing parental love’ can both be considered as a form of
persuasive advertising, as they seek to influence customers
through appeals to ethos or pathos (Lee et al. 2013). Another
study found that customer reactions (likes and comments) to
celebrity pages can be nearly double those to brand posts
(Schliischen 2016). This study also found that most celebrity
influencer social media posts had more interactions than
company posts. Social media are new platforms where moth-
erhood is presented and judged; mothers' parenting practices
are often being compared on social media (Mak 2015).
Mothers might try to show their parental love and present
themselves as good mothers who made good decisions on
providing quality milk for their babies. Content related to
parental love might therefore be more appealing to mothers.

Study findings on the prevalent cross-promotion and brand
promotion were consistent with several previous local studies
(Department of Health 2013, 2017, 2021b; Globalization Moni-
tor 2019). These promotional techniques were widely used by
formula companies as they could effectively promote CMF
products at any stage without overtly promoting products for
infants and children aged below 36 months that were covered
by the International Code (World Health Organization 2016).
Because of the similar product packaging, mothers may not be
able to readily distinguish between infant formula and growing-
up milk in the advertisements (Department of Health 2013).

This study provided an updated and more comprehensive over-
view of common digital marketing strategies for CMF promotion
in Hong Kong and their compliance with the International Code
and the HK Code, as previous DH marketing studies on CMF
promotion (Department of Health 2017, 2021b) only covered
marketing materials available within several months, which
might have captured only snapshots of the situation within a
short period, whereas this study covered a much longer period (2
years). Given the prevalence of CMF promotion through influ-
encers, future marketing studies by the DH could consider cov-
ering the promotion by influencers, and further research could
be conducted to investigate how breastfeeding practices of
mothers in Hong Kong are associated with the CMF promotion
through influencers.

There are several limitations in this study. First, it did not cover
all digital marketing channels where CMF promotion may take

place (e.g., medical-related Facebook pages, private groups on
Facebook). Second, the types of products mentioned in the
materials sometimes could not be easily classified because some
companies and influencers covered the stage numbers on the
formula products in the media images. Third, systematic bias is
of concern with content analysis being undertaken by only one
reviewer. To address this concern and confirm the reliability of
the material assessment, a second reviewer assessed a sample of
materials.

The extensive CMF digital marketing observed occurs despite the
launch of the HK Code and is possibly due to its voluntary nature
and the lack of legal sanctions for noncompliance. This study has
shown the extent to which the digital marketing practices of for-
mula companies violate the two Codes; the problem of insidious
yet widespread promotion of CMF through influencers; and the
persisting strategies of cross-promotion and brand promotion.
These findings support the WHO's practice of adopting biennial
resolutions to address changing marketing practices. There is an
urgency for the Codes to be revised accordingly and the Hong
Kong Government should take stronger measures, such as en-
shrining some provisions of the International Code and the HK
Code into law with appropriate sanctions, to more effectively reg-
ulate the marketing practices of formula companies to protect
breastfeeding. If the Hong Kong Government continues to fail to
regulate the CMF promotion in Hong Kong, the breastfeeding rate,
particularly the exclusive breastfeeding rate, may further decline.
The burdens on Hong Kong's already strained healthcare system
could be further increased in the long run due to suboptimal
breastfeeding. It is therefore important that the Hong Kong Gov-
ernment takes responsibility for the proper implementation of the
Codes and ensures enforcement, as outlined in the United Nations
Convention on the Rights of the Child (The Office of the United
Nations High Commissioner for Human Rights 1989).
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