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Abstract
Objective: To assess the nutritional suitability of commercially produced comple-
mentary foods (CPCF) marketed in three South-East Asian contexts.
Design: Based on label information declared on the products, nutrient composition
and content of CPCF were assessed against the WHO Europe nutrient profile
model (NPM). The proportion of CPCF that would require a ‘high sugar’ warning
was also determined.
Setting: Khsach Kandal district, Cambodia; Bandung City, Indonesia; and National
Capital Region, Philippines.
Participants: CPCF products purchased in Cambodia (n 68) and Philippines
(n 211) in 2020, and Indonesia (n 211) in 2017.
Results: Only 4·4 % of products in Cambodia, 10·0 % of products in Indonesia
and 37·0 % of products in the Philippines fully complied with relevant WHO
Europe NPM nutrient composition requirements. Sixteen per cent of CPCF in
Cambodia, 27·0 % in Indonesia and 58·8 % in the Philippines contained total sugar
content levels that would require a ‘high sugar’ warning.
Conclusions: Most of the analysed CPCF were not nutritionally suitable to be
promoted for older infants and young children based on their nutrient profiles, with
many containing high levels of sugar and sodium. Therefore, it is crucial to intro-
duce new policies, regulations and standards to limit the promotion of inappro-
priate CPCF in the South-East Asia region.
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Malnutrition

Early life is a critical window of opportunity to prevent all
forms of malnutrition, including stunting, wasting, over-
weight/obesity and diet-related non-communicable
diseases(1,2). While breastmilk is sufficient for optimal infant
growth until the age of 6 months, after this time infants’
nutritional needs increase beyond what exclusive
breastfeeding can provide(3). This period is an important
time to focus on preventing growth faltering and future
physical and neurocognitive limitations(4). The introduc-
tion of safe, adequate and nutrient-dense complementary
foods is necessary at this point, while breastfeeding
continues to 2 years and beyond(3). Older infants’ and
young children’s (IYC) nutrient demands are very high
and cannot be met if intake of nutrient-rich foods is low(5).

Over the last decade, there has been substantial growth
in the processed foods market in South-East Asia, including
commercially produced complementary foods (CPCF),

which have gained popularity due to their convenience
and aggressive promotion(6–8). Total sales of CPCF in the
Philippines in 2020 were over US$ 30 million, having
grown 10 % between 2015 and 2020(9). Prior research also
indicates that consumption of CPCF is increasingly preva-
lent among older IYC across the South-East Asia region,
particularly in urban areas(10,11). While nutrient-rich,
home-prepared and locally available foods are preferable,
commercial fortified food products added to diets of older
IYC can improve micronutrient intake(2). However, CPCF
are heterogeneous in their nutritional quality. Some prod-
ucts may be of optimal nutrient composition, providing
micronutrients that are typicallymissing in the diets of older
IYC(5,6,12), but others may be of concern due to high levels
of added salt, sugar and other potentially harmful addi-
tives(6). Unhealthy CPCF can also conceivably displace
consumption of other nutritious foods and breastmilk,
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undermining optimal breastfeeding and complementary
feeding practices(7,13,14). Additionally, food preferences,
tastes and habits established in early years of life can persist
into later childhood and beyond(2,15).

In 2016, the World Health Assembly (WHA) welcomed
the WHO Guidance on Ending the Inappropriate
Promotion of Foods for Infants and Young Children
(WHA resolution 69.9)(16). The WHO guidance called for
restrictions on promotion of CPCF so that they do not inter-
fere with breastfeeding, contribute to overweight and non-
communicable diseases and create a dependency on
commercial products or mislead caregivers (e.g. via inap-
propriate health and nutrition claims), whilst ensuring that
products have high nutritional quality(16). The WHO guid-
ance suggested the development of nutrient profile models
(NPM) to accompany decisions about which CPCF meet
composition standards and ensure that only those that meet
composition and labelling standards may be appropriately
promoted(16). Subsequently, in 2019, the WHO Regional
Office for Europe created a NPM (hereafter referred to as
WHO Europe NPM) to guide decisions on which products
for children aged 6–36 months (older IYC) in the European
region are suitable for promotion; in the WHO Europe
NPM, a product must comply with both nutrient composi-
tion thresholds and labelling requirements to be suitable for
promotion for older IYC(17). The nutrient composition
thresholds in theWHOEurope NPM are based on composi-
tional requirements set out in regional and global guidance
documents, including European Commission directives
and Codex Alimentarius composition standards for
CPCF(17). In addition to classification of CPCF as suitable/
unsuitable, the WHO Europe NPM also details a front-of-
packwarning for products determined as having high sugar
content.

As the double burden of malnutrition is a growing issue
for IYC across the South-East Asia region, focus should be
placed on the food environment, including the appropri-
ateness of commercial complementary foods available
on the market, to ensure optimal complementary feeding
practices. Given their increasing demand in the South-
East Asia region, it is essential that CPCF are of optimal
nutritional quality(17). The WHO Europe NPM has been
validated for products in European markets; however, its
applicability to other regions has not yet been evaluated.
The application of such a NPM to products in other regions
is a first step in enabling the use of nutrient profiling for
CPCF in areas where consumption of these products is
rising, such as the South-East Asia region, and where
minimum standards for CPCF have yet to be established.
This paper aims to assess the nutritional quality of CPCF
available on the market in three South-East Asian contexts
(Cambodia, Indonesia and the Philippines) to determine
their nutritional suitability for older IYC. The objectives
are (1) to determine the nutrient content of CPCF by
capturing nutritional information declared on labels,
including total sugar, added sugar, sodium and total fat,

(2) to assess the nutritionally suitability of CPCF to be
marketed to older IYC by applying the WHO Europe
NPM, and (3) to determine the proportion of CPCF that
would require a ‘high sugar’ warning based on the WHO
Europe NPM.

Methods

Study design
This study involved a cross-sectional assessment of infor-
mation declared on the labels of CPCF products available
on the market in: Khsach Kandal district, Cambodia;
Bandung City, Indonesia; and National Capital Region
(NCR), Philippines. For this study, CPCF were defined as
commercially produced foods specificallymarketed as suit-
able for feeding children below 36 months of age, not
including infant formula or other breastmilk substitutes.
CPCF identified in the three locations had to meet at least
one of the following criteria(17): (1) recommended for intro-
duction at an age of less than 3 years; (2) labelled with the
words ‘baby’, ‘infant’, ‘toddler’, ‘young child’ or synonym;
(3) labelled with an image of a child who appears to be
younger than 3 years of age; or (4) in any other way
presented as being suitable for children under the age of
3 years. Only food products, not beverage products, were
included in this study.

Store sampling and CPCF product identification
Store sampling for CPCF product purchasing applied the
following procedures. In both Bandung City, Indonesia,
and NCR, Philippines, store sampling followed WHO
international procedures for the assessment of CPCF avail-
ability and promotion(18). In Bandung City and NCR, forty-
three stores were sampled in each location. Researchers
purposively selected one small store per thirty-three
randomly sampled public health facilities offering child
health services in each city, resulting in thirty-three small
stores visited in each location. Specifically, four small stores
in closest proximity to each of the thirty-three health facili-
ties were listed based on identification using Google Maps
and Street View. Small stores included corner stores, neigh-
bourhood cooperative grocery stores, minimarts and phar-
macies. During data collection, these stores were visited in
order of proximity and the first found to sell CPCF product
was sampled for that facility. If a store not identified
through Google Maps and Street View was found in closer
proximity to the health facility and met study criteria, it was
used instead. In addition, ten large retail outlets each in
Bandung City and NCR were purposively sampled for their
large variety of products that were assumed to be a repre-
sentative sample of products available across the city. In
each location, these ten large retail outlets were identified
through store scoping and in consultation with local
research staff familiar with the cities. Large retail stores
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included grocery stores/supermarkets, hypermarkets and
baby stores. In NCR, five of the largest online retailer
websites were also reviewed for CPCF products; however,
no additional products were identified online that were not
found in stores.

In Cambodia, CPCF products were identified and
purchased in a peri-urban district, Khsach Kandal, outside
Phnom Penh, using exhaustive sampling of stores within a
subset of communes. Nine of eighteen communes in the
district were selected for store sampling; these included
the three most urban communes, the three more rural
communes with the greatest population of children under
1 year of age and an additional three communes chosen by
random selection. For each of the communes selected,
researchers visited the village considered to be the most
commercially developed and the village chief assisted
researchers in identifying the main commercial road(s) in
the village. The researchers went to the identified roads
and located all stores selling baby goods (e.g. baby stores),
medicines (e.g. pharmacies) or commercially produced
foods (e.g. grocers, corner/convenience stores and kiosks)
along the road(s) within the village boundaries. A total of
188 stores were visited, of which 13 % (n 25) sold CPCF.

Across all three locations, identification of CPCF within
stores utilised the following procedures. All areas inside
each store were surveyed (e.g. baby food section, milk
section, baby supplies section and discount section) to
identify all unique CPCF products for sale. The following
criteria were used to determine whether CPCF products
were unique or the same products, based on the
assumption that these unique products may differ in
nutrient content: (a) single serving and multi-serving pack-
ages of the same product were considered to be the same
product; (b) different sizes of multi-serving packages were
considered to be the same product; (c) bundles of single-
serving sachets/packages were considered to be the same
product; (d) products with the same name but different
types of packaging (e.g. aluminium tin v. cardboard box)
were considered to be the same product; (e) products with
the same product name but different manufacturers (e.g. a
local manufacturer v. an imported product with an
international manufacturer) were considered to be unique
products; (f) products that varied by brand/sub-brandwere
considered to be unique products; and (g) different
flavours of the same product were considered to be unique
products. CPCF products were purchased in 2017 in
Bandung City, Indonesia, and in 2020 in Khsach Kandal,
Cambodia and NCR, Philippines.

Data management and analysis
After product purchase, the labels of the products were
photographed/scanned. Only labels with information in
English or the national language of the country were
analysed. Label information in the national languages for
Cambodia and Indonesia (Khmer and Bahasa Indonesia,

respectively) were translated to English, while in the
Philippines the label information was in both Filipino
and English (as required by local regulations) and did
not require translation. Data extraction was performed
by entering all relevant information from the product labels
into Microsoft Excel datasheets, including: ingredient list;
declaration of nutrition information per serving and per
100 g (per ready-to-eat/powdered product); serving size;
and nutrient content claims. Extracted data underwent a
detailed error check in each location.

The labels of CPCF were assessed against the WHO
Europe NPM to determine adherence to nutrient composi-
tion thresholds. The WHO Europe NPM contains two
components to assess if a CPCF product is suitable for
promotion – assessment of nutrient composition and
assessment of labelling practices. As the aim of this study
was to assess nutritional suitability of CPCF, only the
nutrient composition component was used. First, product
names and ingredients were reviewed, and CPCF products
were placed in one of the sixteen categories proposed in
WHO Europe CPCF NPM. After product categorisation,
the ingredient list and nutritional content of products were
cross-checked against category-specific nutrient/ingre-
dients thresholds. These thresholds are typically applied
to nutrient content per 100 kcal or per 100 g, but several
thresholds are based on the presence of a nutrient/ingre-
dient or another weight specification (e.g. per serving).
Since the categories proposed in the WHO Europe NPM
were created considering the products on the European
market, they did not comprehensively reflect the types of
CPCF on the market in the three South-East Asian contexts.
Therefore, it was necessary to operate some adaptations.
Specifically, thirteen products were dry powder products
that were not applicable to category ‘1·1 Dry or instant
cereal/starch’ because their main ingredient was dehy-
drated dairy/fruit. Though assessment of powdered prod-
ucts is intended to be based on non-reconstituted nutrient
values, as theWHOEurope NPM is intended to cover foods
‘as sold’ rather than ‘as eaten’, these thirteen products were
categorised under applicable puree categories and nutrient
values assessed were based on reconstituted values as per
manufacturers’ instructions. A considerable number of
analysed products presented incomplete nutrient content
information on the label. When product labels were
missing nutrient content information for nutrient composi-
tion thresholds, these products were excluded from that
specific nutrient assessment. A product was categorised
as nutritionally suitable for older IYC if it achieved all
category-specific nutrient thresholds.

The following listed ingredients were classed as added
sugars/sweeteners: sugar or sucrose, dextrose, fructose,
glucose, maltose, galactose, trehalose, (any) syrup, honey,
malt extract, malted barley, molasses and juice/concentrate
(other than lemon or lime juice, as they are not sweet
tasting). The proportion of energy from sugar, fat and
protein was determined using the Atwater factor system
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by multiplying the number of grams/100 g product of
sugar, fat or protein by four, nine and four, respectively,
and then dividing by the total energy content of the product
(expressed in kcal/100 g). Where salt content, instead of
sodium, was provided on the package, sodium content
was estimated (total sodium= salt/2·5). Categorisation of
products as fortified was based on review of ingredient lists
for the addition of minerals/vitamins. The presence of
nutrient content claims on products labels was determined
by reviewing label information for statements/images that
described the level of nutrient content(19).

Analysis of the CPCF products’ performance in theWHO
Europe NPM was conducted using a pre-designed
Microsoft Excel spreadsheet developed by a team of
researchers at Leeds University’s Nutritional Epidemiology
Group, which serves as a WHO Collaborating Group.
A user enters products’ ingredients and nutrient content
based on the label declarations, and the spreadsheet
contains automated calculations that evaluate each product
against the WHO Europe NPM nutrient composition
thresholds. Statistical analysis was conducted in Stata 14.
Descriptive statistics were calculated and summarised
using proportion and medians with minimum–maximum
range for non-normally distributed data. Differences in
proportions of products were tested using the Pearson
chi-square test, with significance defined as P< 0·05.

Results

A total of sixty-nine unique CPCF were purchased in
Khsach Kandal district, Cambodia. One product did not
provide any label information in either English or Khmer
and was excluded, resulting in a final sample of sixty-eight
CPCF products. In Bandung City, Indonesia, a total of 217
unique CPCF were purchased. Six of these did not meet the
definition of CPCF used for this study and were excluded,
resulting in a final sample of 211 products. In NCR,
Philippines, a total of 211 unique CPCF were purchased.
Characteristics of the CPCF identified in the three
locations, including companies and brands, are provided
in Supplemental Table 1. The majority of CPCF in
Cambodia and Philippines were made by internationally
headquartered companies, while almost half (44·5 %,
n 94) of products purchased in Indonesia were made by
national companies.

Instant cereals and ready-to-eat finger foods/snacks
were the predominant categories of CPCF identified in both
Khsach Kandal district, Cambodia (35·3 % and 54·4 %), and
Bandung City, Indonesia (43·6 % and 33·6 %), while pureed
foods/meals accounted for 57·3 % (n 121) of products iden-
tified in NCR, Philippines (Table 1). Only 4·4 % (n 3) prod-
ucts in Cambodia, 10·0 % (n 21) of products in Indonesia
and 37·0 % (n 78) of products in the Philippines were found
to be nutritionally suitable to be promoted for older IYC

based on relevant WHO Europe NPM nutrient composition
thresholds.

Of instant cereals, 12·5 % (n 3), 7·6 % (n 7) and 54·3 %
(n 19) in Cambodia, Indonesia and the Philippines, respec-
tively, were profiled as nutritionally suitable for promotion.
The variance in performance of instant cereals was driven
by variation in added/total sugar and sodium content in
products; the presence of added sugar/sweeteners and
failure to meet the sodium standard was more prevalent
among instant cereals in Cambodia and Indonesia, as
compared to the Philippines. Of pureed foods/meals,
0 %, 29·2 % (n 14) and 43·0 % (n 52) in Cambodia,
Indonesia and the Philippines, respectively, were profiled
as nutritionally suitable for promotion. The variance in
performance of pureed foods/meals across the three loca-
tions was driven by the proportion of fruit-only and
vegetable-only purees, which made up 65·3 % (n 79) and
45·8 % (n 22) of pureed foods/meals in the Philippines
and Indonesia, as compared to 0 % in Cambodia. A greater
proportion of fruit-only and vegetable-only purees
(45–75 %) were profiled as nutritionally suitable, as
compared to other puree categories. No dairy-based puree
products in any of the three locations met their relevant
WHO Europe NPM nutrient composition thresholds,
primarily due to the presence of added sugar/sweeteners.
The proportion of pureed foods/meals with meat/fish that
were profiled as nutritionally suitable ranged from 0 to 33 %
across the three locations, with failure to meet energy
density and protein thresholds being the most common
reasons for unsuitability. Ready-to-eat finger foods/snacks
were consistently profiled as not nutritionally suitable for
the promotion for older IYC across all three locations with
0 % in both Cambodia and Indonesia and only 11·3 % (n 6)
in the Philippines meeting relevant WHO Europe NPM
nutrient composition thresholds. This was primarily driven
by the presence of added sugars/sweeteners and total
sugar content in finger foods/snacks, but 78·4 %, 57·7 %
and 57·1 % of finger foods/snacks in Cambodia,
Indonesia and the Philippines, respectively, also failed to
meet the sodium threshold. In Cambodia and Indonesia,
a greater proportion of finger foods/snacks also failed to
meet the total fat threshold, as compared to instant cereals
or pureed foods/meals. Eighty or more per cent of all prod-
ucts in each of the three locations were able to achieve the
nutrient composition threshold for total fat content.

Sixteen per cent (n 11) of CPCF products in Cambodia,
27·0 % (n 57) in Indonesia and 58·8 % (n 124) in the
Philippines contained total sugar content levels that would
require a ‘high sugar’ front-of-pack label warning based on
WHO Europe NPM guidance (Table 2). This trend was
driven primarily by ready-to-eat finger foods/snacks, such
as rusks, biscuits and yogurt melts, where median total
sugar content ranged from 12·8 to 55·8 g per 100 g of
product across the three locations.

Over two-thirds of CPCF products in Cambodia and
Indonesia were fortified (72·1 % (n 49) and 65·9 %
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Table 1 WHO Europe NPM nutrient composition assessment of commercially produced complementary food products*

Met all
relevant
nutrient

thresholds

No added
sugar/

sweetener†
Low/no

added fruit‡

Less than
15%
energy
from

sugar§
Met sodium
threshold||

Met energy
density

threshold¶
Met protein
threshold**

Met total fat
threshold††

Food category n % n % n % n % n % n % n % n % n

Products identified in Khsach Kandal district, Cambodia (n 68)
Instant cereals
1·1 Dry or instant cereals/starch 24 12·5 3 20·8 5 91·7 22 NA 58·3 14 NA 87·5 21 87·5 21
Pureed foods/meals
2·1 Dairy-based desserts and cereal products 7 0·0 0 0·0 0 42·9 3 NA 0·0 0 100·0 7 100·0 7 100·0 7
Ready-to-eat finger foods/snacks
4·3 Snacks and finger foods 37 0·0 0 10·8 4 NA 48·7 18 21·6 8 NA NA 75·7 28
Products identified in Bandung City, Indonesia (n 211)
Instant cereals
1·1 Dry or instant cereals/starch 92 7·6 7 31·5 29 94·6 87 NA 34·8 32 NA 92·4 85 94·6 87
Pureed foods/meals
2·1 Dairy-based desserts and cereal products 14 0·0 0 7·1 1 85·7 12 NA 100·0 14 78·6 11 21·4 3 78·6 11
2·2 Fruit puree 20 45·0 9 70·0 14 NA NA 85·0 17 65·0 13 NA 100·0 2
2·3 Vegetable-only puree 2 50·0 1 100·0 2 100·0 2 NA 100·0 2 NA NA 100·0 2
2·5 Pureed meal with cheese 2 50·0 1 100·0 2 100·0 2 NA 100·0 2 50·0 1 100·0 2 100·0 2
2·6 Pureed meal with meat/fish mentioned in product name 6 33·3 2 83·3 5 100·0 6 NA 50·0 3 66·7 4 83·3 5 100·0 6
2·7 Pureed meal with meat/fish not mentioned in product name 4 25·0 1 100·0 4 100·0 4 NA 75·0 3 25·0 1 100·0 4 75·0 3
Ready-to-eat finger foods/snacks
4·3 Snacks and finger foods 71 0·0 0 1·4 1 NA 9·9 7 42·3 30 NA NA 62·0 44
Products identified in National Capital Region, Philippines (n 211)
Instant cereals
1·1 Dry or instant cereals/starch 35 54·3 19 71·4 25 82·9 29 NA 88·6 31 NA 100·0 35 100·0 35
Pureed foods/meals
2·1 Dairy-based desserts and cereal products 8 0·0 0 50·0 4 50·0 4 NA 100·0 8 100·0 8 87·5 7 100·0 8
2·2 Fruit puree 71 53·5 38 85·9 61 NA NA 94·4 67 64·8 46 NA 100·0 71
2·3 Vegetable-only puree 8 75·0 6 100·0 8 100·0 8 NA 87·5 7 NA NA 100·0 8
2·4 Vegetable puree with cereals 5 40·0 2 100·0 5 100·0 5 NA 100·0 5 40·0 2 NA 100·0 5
2·5 Pureed meal with cheese 5 80·0 4 100·0 5 100·0 5 NA 100·0 5 80·0 4 100·0 5 100·0 5
2·6 Pureed meal with meat/fish mentioned in product name 9 22·2 2 100·0 9 100·0 9 NA 77·8 7 66·7 6 22·2 2 100·0 9
2·7 Pureed meal with meat/fish not mentioned in product name 15 0·0 0 100·0 15 93·3 14 NA 66·7 10 33·3 5 26·7 4 100·0 15
3·1 Chunky meal with meat/fish/cheese 1 0·0 0 100·0 1 100·0 1 NA 100·0 1 NA 0·0 0 100·0 1
3·2 Chunky meal with vegetables 1 100·0 1 100·0 1 100·0 1 NA 100·0 1 NA 100·0 1 100·0 1
Ready-to-eat finger foods/snacks
4·1 Confectionary, sweet spreads, and chews/melts 4 0·0 0 25·0 1 NA 0·0 0 25·0 1 NA NA 100·0 4
4·3 Snacks and finger foods 49 12·2 6 22·5 11 NA 53·1 26 42·9 21 NA NA 91·8 45

*Values are presented as % (n); NA, not applicable based on category.
†The following were considered added sugar/sweetener: sugar, juice (except lemon/lime), sucrose, dextrose, fructose, glucose, maltose, galactose, trehalose, syrup, nectar, honey, malted barley, malt extract and molasses.
‡Requirement definition per applicable category – 1·1:< 10% by weight dried/powdered fruit; 2·1/2·5/2·6/2·7/2·8/3·1/3·2: ≤ 5% by weight fruit puree; 2·3/2·4: no added fruit/fruit purée.
§Applicable to category 4·3 only.
||Threshold per applicable category – 1·1: sodium< 50 mg/100 kcal; 2·1/2·2/2·3/2·4/4·1/4·2/4·3: sodium< 50 mg/100 kcal and< 50 mg/100 g; 2·5: sodium< 100 mg/100 kcal and 100 mg/100 g; 2·6/2·7/2·8/3·1/3·2: sodium < 50 mg/100 kcal
and< 50 mg/100 g (or< 100 mg/100 kcal and< 100 mg/100 g if cheese is listed in front-of-pack name).
¶Threshold per applicable category – 2·1/2·2/2·4/2·5/2·6/2·7: energy density≥ 60 kcal/100 g.
**Threshold per applicable category – 1·1:< 5·5 total protein g/100 kcal; 2·1:≥ 2·2 total protein g/100 kcal; 2·5: ≥ 3 total protein g/100 kcal; 2·6:≥ 4 total protein g/100 kcal from the named source and protein named as the first food(s) in the
product namemust be≥ 10% by weight of the total product; 2·7:≥ 3 total protein g/100 kcal and protein sourcementioned in the product namemust be≥ 8% by weight of the total product; 2·8:≥ 7 total protein g/100 kcal; 3·1:≥ 4 total protein g/
100 kcal and protein source mentioned in the product name must be≥ 10% by weight of the total product; 3·2:≥ 3 total protein g/100 kcal.
††Threshold per applicable category – 1·1/2·1/2·2/2·3/2·4/2·7/3·2/4·1/4·2/4·3:≤ 4·5 g/100 kcal total fat; 2·5/2·6/2·8/3·1:≤ 6 g/100 kcal total fat.
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Table 2 Sugar warning and nutrient content of commercially produced complementary food products with relevant nutrient declarations*

Requires ‘high
sugar’ warning‡

Total sugar per 100 g
(g)

Sodium per
100 g (mg) Protein per 100 g (g)

Total fat per
100 g (g)

Food category n† % n n† Median
Minimum –
Maximum n† Median

Minimum –
Maximum n† Median

Minimum –
Maximum n† Median

Minimum –
Maximum

Products identified in Khsach Kandal district, Cambodia
Instant cereals
1·1 Dry or instant cereals/starch 9 0·0 0 9 9·2 0–15·0 21 161 5–325 21 12·5 5·2–16·0 21 7·5 0·8–10·0
Pureed foods/meals
2·1 Dairy-based desserts and cereal

products
0 – 0 – 0 – 7 3·3 3·0–3·5 7 2·8 2·5–3·0

Ready-to-eat finger foods/snacks
4·3 Snacks and finger foods 29 37·9 11 29 12·8 0–66·7 30 279 0–500 33 5·1 0–13·3 33 0·8 0–28·6
Products identified in Bandung City, Indonesia
Instant cereals
1·1 Dry or instant cereals/starch 78 11·5 9 78 15·1 1·7–40·0 79 260 0–1256 87 12·0 4·2–22·9 87 7·0 0–14·6
Pureed foods/meals
2·1 Dairy-based desserts and cereal

products
11 45·5 5 11 5·7 1·3–11·0 14 13 2–29 14 1·0 0–4·5 14 2·7 1·2–2·9

2·2 Fruit puree 8 50·0 4 8 6·4 0·1–10·8 19 0 0–45 20 0 0–2·9 20 0 0–1·2
2·3 Vegetable-only puree 0 – 0 – 2 0 0–0 2 1·9 0·9–2·9 2 0·7 0–1·4
2·5 Pureed meal with cheese 2 0·0 0 2 0·7 0·5–0·8 2 52 42–63 2 2·7 2·5–2·8 2 2·1 1·2–2·9
2·6 Pureed meal with meat/fish

mentioned in product name
2 0·0 0 2 1·2 0·8–1·5 6 30 18–64 6 2·9 2·5–4·8 6 1·6 0–2·9

2·7 Pureed meal with meat/fish not
mentioned in product name

2 0·0 0 2 1·0 1·0–1·0 4 24 0–57 4 2·9 2·9–3·5 4 2·1 0–2·9

Ready-to-eat finger foods/snacks
4·3 Snacks and finger foods 46 84·8 39 46 20·0 2·5–32·1 47 23 0–1595 47 5·3 0–10·0 47 7·5 0–32·5
Products identified in National Capital Region, Philippines
Instant cereals
1·1 Dry or instant cereals/starch 35 5·7 2 33 6·8 0–40·0 35 20 0–360 35 9·0 0·7–16·0 35 2·3 0–11·0
Pureed foods/meals
2·1 Dairy-based desserts and cereal

products
8 62·5 5 8 9·7 5·3–14·2 8 36 15–40 8 2·2 1·2–3·1 8 3·2 1·0–4·3

2·2 Fruit puree 71 100·0 71 71 10·4 4·2–16·4 71 4 0–80 71 0·8 0–1·7 71 0·2 0–2·2
2·3 Vegetable-only puree 8 50·0 4 8 3·0 1·8–8·0 8 8 0–31 8 1·3 0·6–2·4 8 0 0–1·5
2·4 Vegetable puree with cereals 5 60·0 3 5 2·8 1·7–7·8 5 10 7–27 5 1·9 1·5–2·7 5 0·4 0–1·0
2·5 Pureed meal with cheese 5 20·0 1 5 1·8 1·4–2·8 5 32 3–59 5 2·8 2·1–3·2 5 2·4 1·5–2·9
2·6 Pureed meal with meat/fish

mentioned in product name
9 33·3 3 9 1·5 0·5–3·8 9 17 7–82 9 3·2 0·6–3·7 9 1·5 0·4–2·5

2·7 Pureed meal with meat/fish not
mentioned in product name

15 46·7 7 15 2·4 0·9–38·5 15 27 11–45 15 2·9 1·8–3·5 15 1·2 0·7–2·2

3·1 Chunky meal with meat/fish/cheese 1 0·0 0 1 2·4 – 1 18 – 1 3·0 – 1 0·9 –
3·2 Chunky meal with vegetables 1 100·0 1 1 2·8 – 1 15 – 1 2·0 – 1 0·3 –
Ready-to-eat finger foods/snacks
4·1 Confectionary, sweet spreads and

chews/melts
4 100·0 4 4 55·8 4·0–57·1 4 211 14–286 4 16·6 1·0–28·6 4 0 0–11·8

4·3 Snacks and finger foods 49 46·9 23 47 12·9 0–57·1 49 71 0–929 49 4·6 0–40·0 49 6·0 0–28·6

*Values are presented as % (n) and median (minimum–maximum).
†Products without relevant nutrient content declarations on label are excluded.
‡Front-of-pack ‘high sugar’ warning required if the percentage energy from total sugar content is greater than or equal to the standard for that product category – 1·1: 40%; 2·1/2·2/2·3: 30%; 2·4: 20%; 2·5/2·6/2·7/3·1/3·2/4·1/4·3: 15%.
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(n 139), respectively), while 28·4 % (n 60) of products in the
Philippines were fortified. Nutrient content claims were
present on 66·2 % (n 45) of CPCF purchased in
Cambodia, 66·8 % (n 141) in Indonesia and 83·9 %
(n 177) in the Philippines. The WHO Europe NPM perfor-
mance of fortified v. non-fortified products and products
with nutrient content claims v. no claims varied across
the three locations (Fig. 1). In Cambodia, there was no
statistically significant difference in products’ ability tomeet
nutrient composition thresholds of the WHO Europe NPM
nor in products that would require a ‘high sugar’ front-of-
pack warning. A similar trend was found in the Philippines,
with the exception that a lower proportion of fortified prod-
ucts were required to carry a ‘high sugar’ front-of-pack
warning as compared to non-fortified products
(P < 0·001). While in Indonesia, a greater proportion of
non-fortified products and products without nutrient
content claims met all nutrient composition thresholds as
compared to fortified products (P< 0·001) and products
with claims (P< 0·001). In addition, a greater proportion
of fortified products and products with nutrient content
claims required ‘high sugar’ front-of-pack warnings as
compared to non-fortified or products without claims
(P < 0·001 and P= 0·052, respectively).

Discussion

This study assessed the nutritional suitability of CPCF
marketed in: Khsach Kandal district, Cambodia Bandung
City, Indonesia; and NCR, Philippines. Nutrient profiles
were evaluated against the nutrient content component

of theWHO Europe NPM for CPCF. To our knowledge, this
is the first study to conduct nutrient profiling of CPCF across
the South-East Asia region and the first study to apply the
WHOEurope NPM in another region. Ninety-six per cent of
products in Cambodia, 90·0 % in Indonesia and 63·0 % in
the Philippines were classified by the WHO Europe NPM
as not suitable to be promoted to older IYC based on
their nutrient content. Median sugar content was greatest
among snack/finger food products, at 12·8 g and 20·0 g
per 100 g product in Cambodia and Indonesia, respec-
tively, and among confectionary items in the Philippines,
at 55·8 g per 100 g product.

Most of the CPCF products were not compliant with
WHO Europe NPM recommendations due to the presence
of added sugars and/or excessive sodium content. These
findings are consistent with recent studies conducted in
Europe that also used the WHO Europe NPM(20,21) and
found prevalent use of added sugars in CPCF. High sugar
content in CPCF has also been found among products in
other countries using different evaluation approaches. A
study that evaluated the impact of Chilean front-of-package
warning label found that 40 % of formulas and foods for
older IYC available in Chile had high sugar content that
would warrant a front-of-package warning(22). Likewise,
45 % of CPCF available in the USA were classified as having
‘high’ sugar content when evaluated in light of American
Heart Association recommendations, with over 20 % of
their energy content derived from sugar(23). This goes
against recommendations of several international health
agencies and associations to limit free sugars and avoid
added sugars in foods for older IYC. The WHO recom-
mends limiting free sugar intake to below 10 % of total
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energy intake for adults and suggests a further reduction to
below 5 %(24). However, for children below 2 years of age,
the European Society for Paediatric Gastroenterology
Hepatology and Nutrition (ESPGHAN)(25), the American
Heart Association recommends to avoid added sugars(26)

and the WHO Europe NPM recommends avoiding any
added sugars or sweetening agents for children below
'36 months of age. In addition, excessive sodium content
was particularly problematic in Cambodia and Indonesia,
where only one-third and one-half of products, respec-
tively, fell below the WHO Europe NPM sodium standard.
While sodium content standards for CPCF do not exist in
Cambodia, in Indonesia, the sodium standard for CPCF is
below 100 mg/100 kcal(27), twice as high as the WHO
Europe NPM standard (50 mg/100 kcal). The high sugar
and salt content of CPCF analysed in this study is extremely
concerning. As the consumption of CPCF in South-East Asia
is rising, older IYC might be increasingly exposed to
unhealthy products that contribute to their daily sugar
and sodium intakes and may displace the consumption
of more nutritious whole foods. High sugar intake is linked
with the development of dental caries(28), weight gain and
increased risk of non-communicable diseases(29), and high
salt intake in early life is correlated with high blood pres-
sure in childhood(30). Moreover, infants are born with a
preference for sweet and salty tastes(15), and exposure to
these tastes early in life can establish long-lasting taste pref-
erences and unhealthy dietary patterns(15,31). Therefore, it is
crucial to minimise added sugar and salt content in the diet
of older IYC and to diversify exposure to different flavours
to ensure the acceptability of a wider range of nutritious
foods later in life(32). A growing amount of data suggests
that promotion of unhealthy CPCF may jeopardise appro-
priate nutrition during the complementary feeding
period(2) and later in life(33). Consequently, prohibiting
added sugars and limiting salt and total sugars in CPCF
should be a policy priority for national governments, as
well as among manufacturers, to ensure that older IYC
are not exposed to products that are unnecessarily sweet
or salty on a regular basis.

Despite widespread recognition of the need to reduce
sugar intake in children(2,24), progress in lowering the sugar
content of products marketed to IYC has been insufficient.
It is critical to advocate a new approach to sugar reduction
that focuses on avoiding added sugars and sweetness
intensity(34). While the recommendation to prohibit added
sugars in CPCF may be considered challenging to imple-
ment, it could be an effective strategy(35,36) to reduce sugar
intake of older IYC at the population level in South-East
Asia, given their increasing consumption of CPCF. The food
industry may be concerned that consumers will find refor-
mulated low-sugar products less acceptable; however, a
recent study showed that a low amount of sugar in CPCF
instant cereals did not compromise their acceptability(37).
National CPCF nutrient composition standards are typically
guided by Codex Alimentarius (Codex) standards in the

South-East Asia region. However, Codex does not have a
compositional requirement for total sugar or added/free
sugar. This gap in Codex guidance may therefore be
exploited by the food industry in the production and
marketing of CPCF and must be addressed with stricter
standards. The WHO Guidance on Ending the
Inappropriate Promotion of Foods for Infants and Young
Children in recommendation 3 specifies that ‘Codex stan-
dards and guidelines should be updated, and additional
guidelines developed in line with WHO’s guidance to
ensure that products are appropriate for IYC, with a
particular focus on avoiding the addition of free sugars
and salt’(16). As the amount of added sugar is not routinely
indicated on CPCF packages and thus difficult to monitor in
contexts within South-east Asia, it would be more practical
to prohibit added sugars rather than setting a limit on the
authorised amount of added sugar.

Over half of the CPCF identified in Cambodia, one-third
in Indonesia and one-quarter in Philippines were snack/
finger foods and confectionary items. The CPCF snack/
finger food products identified in this study included
sweet/savoury puffs, biscuits/cookies, yogurt candies
and instant noodles, which are common types of snack
food products for the general population. There is
growing evidence that older IYC consume commercial
snack products during the critical complementary feeding
period(7,38). A survey conducted in Phnom Penh in 2014
found that 55 % of children 6–23 months of age had
consumed commercially produced snack foods in the
previous 24 h(39), and a 2018 survey found such consump-
tion among 82 % of children 6–35 months of age in
Bandung City, Indonesia(10). The ubiquitous presence of
snack food products on the market may normalise older
IYC snacking on commercial foods and encourage unde-
sirable habits throughout childhood(17). Furthermore, the
CPCF snack/finger foods identified in this study had
particularly poor nutrient profiles, with none in
Cambodia and Indonesia and only 11 % in Philippines
found to be nutritionally suitable to be promoted for older
IYC. These products contained excessive sugar, with
38–85 % requiring a ‘high sugar’ warning across the three
locations. Median total sugar content for these products
was 13–56 g per 100 g across the three locations; in
comparison, total sugar content per 100 g of commercial
biscuits in the United Kingdom ranges from 17 to 45 g(40).
It is of great concern that a substantial portion of the CPCF
product landscape in these South-East Asian countries is
commercial snack food products high in sugar/sodium and
that they are promoted as products suitable for older IYC
when their nutrient profiles indicate they are not appropriate
for this age group. Overconsumption of energy-dense,
nutrient-poor snack foods products can contribute to under-
nutrition and micronutrient deficiencies by displacing
consumption of whole foods rich in essential nutrients(13),
aswell as overweight and obesity(41), exacerbating the double
burden of malnutrition already prevalent in the region.
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The use of nutrient content claims on CPCF products in
Cambodia, Indonesia and the Philippines was widespread.
Nutrient content claims were present on 66 %, 67 % and
84 % of labels, respectively. Nutrient content claims are
likely to attract caregivers, creating a healthy ‘halo effect’,
establishing brand -loyalty and idealising the product(42),
which can put home-made foods at a disadvantage(17).
Such claims can be misleading, especially when placed
on products with high levels of nutrients of public health
concern(42). In this study, although many CPCF claimed
to offer nutrient content benefits, particularly the presence
of vitamins and minerals, most of them contained
concerning levels of sugar and sodium. In Indonesia and
the Philippines, fewer products with nutrient content
claims met all WHO Europe NPM nutrient composition
thresholds than those without nutrient content claims,
and in Cambodia and Indonesia a greater proportion of
products with such claims were required to carry a ‘high
sugar warning’ as compared to products with no nutrient
content claim. While the Philippines prohibits the presence
of nutrient content claims on CPCF products(43) and
Indonesia prohibits such claims on products promoted
for infants below 12 months(44), findings from this study
indicate that stronger enforcement of national regulations
and company compliance are urgently needed to protect
older IYC diets from misleading and confusing marketing
and promotional tactics.

Introducing new national policies, regulations and stan-
dards to address unhealthy food environments and to limit
the promotion of inappropriate CPCF will simultaneously
tackle malnutrition in all its forms. The balance between
the need for additional micronutrients in the diet of older
IYC and the potential harm from consuming CPCF that
additionally contain high sugar and sodium content poses
many challenges. Implementing an adapted version of the
WHO Europe NPM in South-East Asia, which aligns with
national dietary guidelines, could be a valuable way to
assess CPCF sold in the region. An adapted NPM could
include the evaluation of relevant micronutrient content,
such as iron, zinc and calcium, to ensure that CPCF provide
adequate amounts of micronutrients of public health
concern. Moreover, enforcing a standardised front-of-
package labelling system could be a cost-effective interven-
tion, since it would encourage healthier food choices, help
caregivers inmaking informed purchasing decisions(17,45,46)

and urge manufacturers to reformulate unhealthy
CPCF(47,48). Further research is needed to define what
standardised front-of-package labelling system would be
most effective and acceptable in assisting caregivers in
South-East Asia contexts to make informed CPCF
purchases.

This study has several limitations. Firstly, the study was
restricted to the information provided on product labels.
Not all nutrients appeared on all labels, making it chal-
lenging to determine whether the product met all relevant

nutrient standards. When a product was missing data rela-
tive to a nutrient, it was excluded from assessment for that
specific nutrient. This could have led to an underestimation
of the products meeting WHO Europe NPM criteria.
Secondly, the analysis relied on manufacturers’ reported
content, rather than independent laboratory analyses.
Thus, actual nutrient content may be higher or lower than
that declared on the label. Third, the study focused on the
nutritional quality of CPCF and did not assess the overall
quality of the diet of older IYC. Nonetheless, the analysis
highlights the concerning amount of total sugar and sodium
contained in CPCF, which could potentially contribute to
sugar and sodium intake in the diet of older IYC consuming
these products. Further research is needed to determine
CPCF’s contributions of these problematic nutrients to diets
of older IYC in South-East Asia. Finally, the WHO Europe
NPM was developed for the European region. It was not
designed specifically for the diet/nutritional status of
South-East Asian older IYC and does not consider the
importance of micronutrient content in CPCF for this
population.

Conclusion

This study contributes evidence to a currently limited field
of research investigating the nutrient profiles and nutrient
content of CPCF. The findings reveal that many products
provide excess nutrients of public health concern, such
as sugar and sodium, and do not comply withWHO recom-
mendations for nutrient composition for diets of older IYC.
As food companies increase their market penetration in
low- and middle-income countries, CPCF will become
more abundant and even more pervasively promoted.
To reduce the availability of CPCF high in sugar and salt,
further restrictions on food promotion are therefore neces-
sary in the South-East region to improve children’s diets,
foster healthy food environments and prevent malnutrition
in all its forms. Stricter and more comprehensive standards
related to labelling practices should be enacted and
enforced to provide clearer and more comprehensive label
information and to prohibit deceptive nutrient content
claims on products that are not nutritionally suitable for this
vulnerable age group. To address the increasing preva-
lence of the double burden of malnutrition in South-East
Asia, regulations and enforcement to hold manufacturers
accountable are urgently needed.
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