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ABSTRACT
Background: The consumption of dairy products is encouraged at all life stages as a nutrient-rich
component of the diet. However, many milk and yogurt products, particularly flavored varieties,
may contain large amounts of free sugar.

Objectives: The aim of this paper was to evaluate the availability and sugar content of flavored
milks and yogurts in supermarkets across 3 countries: Australia, England, and South.

Methods: Nutrition information for flavored milks and yogurts was collected by trained
researchers and supplemented by crowd-sourced data from a smartphone application. Data were
extracted in April 2018 and 3724 milk and yogurt products were available for analysis. Mean
sugar concentrations were compared across countries with the use of ANOVA followed by
Tukey’s post-hoc pairwise comparisons. Sugar concentrations were compared with the UK’s
“green” traffic-light classifications.

Results: Approximately 74% (n = 2753) of all products were flavored. Flavored products
contained nearly twice the average total sugar content of unflavored products, with substantial
variability: mean total sugar was 9.1 g/100 mL (range: 4.3–15.0 g/100 mL) and 11.5 g/100 g
(range: 0.1–22.6 g/100 g) for flavored milks and yogurts, respectively. Free sugars contributed an
estimated 41% and 42% of total sugar in milks and yogurts, respectively. Flavored milks in
England had ∼0.7 g/100 mL higher total sugar on average compared with Australia and South
Africa (P ≤ 0.04), whereas flavored yogurts in South Africa had the lowest average total sugar
(∼2 g/100 g lower than England and Australia; P < 0.001). Less than 4% of flavored products
would receive a “green” rating under the UK traffic-light labeling scheme.

Conclusions: In Australia, England, and South Africa, flavored milks and yogurts are highly
prevalent in the food supply and contain significantly higher concentrations of total and added
sugars than unflavored products. Curr Dev Nutr 2019;3:nzz060.

Introduction

Excess sugar consumption has been associated with a range of unfavorable health outcomes
including weight gain (1), dental caries (2, 3), cardiovascular disease (4), and type 2 diabetes (5).
In 2015, the WHO published guidelines that recommend adults and children reduce their daily
intake of “free sugars”—sugars added to foods by the manufacturer or consumer—to <10% of
their total energy intake (6). Moreover, a further reduction to <5% of total energy intake was
recommended for additional health benefits (6).

Despite these WHO guidelines, global per-capita consumption of sugar has generally
continued to exceed recommendations (7, 8). At the same time, governments across the globe are
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increasingly interested in policy measures including labeling, portion-
size restrictions, taxation, and product reformulation to decrease
population-level sugar consumption (9, 10). In Australia, England and
South Africa—countries with high and increasing prevalence of non-
communicable diseases, including obesity, diabetes, and cardiovascular
disease (11–14)—governments have highlighted the growing need to
improve diets. The United Kingdom and South Africa have adopted
a strong regulatory approach through taxation of sugar-sweetened
beverages (15, 16). In the United Kingdom, voluntary reformulation
targets for sugar have been introduced across a series of food and
beverage categories, and Australia will release a set of similar targets in
2019 (17–19).

Milk and dairy products, including cheese and yogurt, are rec-
ommended at all life stages as an important component of a healthy,
balanced diet (20–22).Most national-level dietary guidelinesworldwide
recommend that adults consume ∼3 servings of dairy every day (1
serving equates to ∼250 mL of milk and 150–200 g of yogurt). These
guidelines also often encourage selection of low-fat dairy foods based
on concerns about saturated fat consumption (20–22). Dairy foods are
nutrient rich, providing a diverse range of macro- and micronutrients
including protein, calcium, magnesium, zinc, riboflavin, vitamin K,
and vitamin B-12 (23, 24). They are also regarded as beneficial for
bone health, muscle and nerve function, and cardiometabolic health
(23, 25).

In recent years, there has been an increase in the demand and
consumption of dairy products worldwide, especially milk and yogurt
in developing countries such as China and India (26–28). However,
much of the growth in demand for dairy has been due to flavored
products (29), which are often sweetened with plain sugar, syrups,
honey, and fruit concentrates. Proliferation of flavored dairy products
with high concentrations of added sugar may be driven by dietary
guidelines and consumer demand for low-fat and fat-free dairy
products. In addition, the need for added sugars to increase sweetness
and compensate for the loss of palatability and texture due to the
removal of fat may also be contributing to the increased availability of
these products (30–32).

Given the increasingly important role of dairy foods as critical
sources of energy and nutrients globally, and concerns over adverse
health effects of excess sugar consumption, the primary aim of this
study was to evaluate the availability of unflavored compared with
flavored milks and yogurts available in retail stores across multiple
countries. The secondary aimwas to investigate the amount of total and
estimated free sugars in flavored milks and yogurts and to determine
whether total sugar concentrations differ according to fat content. To
date, only a handful of studies have evaluated sugar concentrations in
dairy products and these have been conducted in individual countries
(33–35), limiting the ability to make comparisons between countries.
Existing studies also had small sample sizes, with low statistical
power to assess whether sugar content differed substantially between
regular compared with low-fat or fat-free varieties. To address these
gaps in evidence, 3 countries were selected for the current analyses:
Australia, England, and South Africa. These countries were chosen due
to the availability of country-specific datasets, completeness of data,
particularly for sugar and fat, and to allow for representation of both
middle- and high-income countries that have implemented policies to
reduce population sugar consumption.

Methods

Data source
Data on dairymilk and yogurt productswere collected from3 countries,
Australia, England, and South Africa, as part of the Global Food
Monitoring Group (36). These countries represent middle-income
(South Africa) and high-income countries (Australia and England)
(17, 18). The country-specific protocols for data collection, entry, and
processing, including locations of retail stores, have been described
elsewhere for Australia (36), South Africa (37), and England (38). In
brief, in each country a priming dataset was set up by the George
Institute, Australia, by having trained research assistants visit all major
supermarket stores to collect nutrient data from the nutrition informa-
tion panels (NIPs) of all packaged products (36, 38). Additional data
are sourced directly through industry or the FoodSwitch smartphone
application in which consumers send in nutritional data when it is not
already available in the database (38). For each country, product and
nutrition data were extracted in April 2018, including product name,
manufacturer, brand, nutrient claims, ingredient lists, and nutrient data
per 100 g including sugar (g/100 g) and fat (g/100 g) as reported on the
NIP.

Inclusion and exclusion criteria
Products included in the current analyses were ready-to-eat dairy milk
and yogurt products made from either cow, goat, buffalo, or sheep
milk. Products excluded were condensed and evaporated products,
crème fraiche and fromage frais, dairy desserts, probiotic drinks, infant
products, powdered products, and water-based coffee products. Due
to the multiple NIPs, variety packs with multiple flavors were also
excluded. Plant-based milks and yogurts (e.g., made from soy, coconut,
almond, and rice) were excluded. Products were only included if they
contained nutrition information for both the total sugar and total fat
content. Where the same product was available in >1 store within a
country or when the same product was available in different pack sizes,
only 1 entry was retained. Where the same product was retailed across
multiple countries, it was counted each time for each country.

Product categorization
All milk and yogurt products were classified as either “unflavored” or
“flavored,” based on information given in the product name. Milks or
yogurts with a flavoring listed in the product name such as chocolate,
vanilla, or honey were classified as flavored, and products without
were classified as unflavored. (See Supplemental Table 1 for a list of
unflavored and flavored products included in this analysis.)

“Regular fat” and “low-fat” products were defined according to the
Australian Dietary Guidelines cutoffs; “low-fat” products are those with
a fat content ≤1.5 g/100 mL for liquids or ≤3 g/100 g for solids (20).
Any products with a fat content above these values were classified as
“regular” fat.

Classification and quantification of total and free sugars
For the purposes of this paper, total sugar is defined as the total sugar
content (g/100 g or g/100 mL) as specified on the NIP. Estimates of
free sugars were calculated according to a previously defined imputation
approach: subtracting the estimated intrinsic sugar content (i.e., lactose
content) from the total content of sugar as reported on the NIP (39).
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Total number of milk and yogurt 
products sampled

(n = 7732)

Excluded products (n = 4008)
Duplicates (i.e., same product 
available in different pack sizes) 
(n = 2579)
Missing sugar fat 
information (n = 363)
Not meeting other inclusion 
criteria (n = 1066)
- Condensed and evaporated 

products
- Crème fraiche and  fromage frais
- Dairy desserts 
- Infant products
- Powdered products
- Plant-based products 
- Water-based coffee products
- Water-based probiotic drinks 
- Variety packs with multiple 

flavors

Total milk and yogurt products 
included

(n = 3724)

Total milk products
(n = 1015)

Australia (n = 473)
England (n = 377)
South Africa (n = 165)

Total yogurt products
(n = 2709)

Australia (n = 1061)
England (n = 1348)
South Africa (n = 300)

FIGURE 1 Flow chart of data collection and milk and yogurt products available for analyses.

The intrinsic mean sugar content for milk and yogurt was estimated as
5.4 g/100 ml and 6.7 g/100 g, respectively. This was calculated as the
mean total sugar content across all unflavored, added sugar free, cow-
milk-based milk and yogurt products available in the Australian Food
and Nutrient Database (40).

Milk and yogurt products were comparedwith theUK front-of-pack
(FOP) traffic-light labeling system. This labeling system applies to dairy
products and was used as a current standard to categorize the sugar
content of milk and yogurt products in this study. This labeling system
classifies dairy products as low sugar (green traffic light), medium sugar
(amber), and high sugar (red) (41). To meet the green traffic-light
criteria, yogurt must contain <5 g total sugar/100 g and milk must
contain <2.5 g of total sugar/100 mL.

To put into context how free-sugar concentrations of dairy products
compare with the WHO guidelines on free-sugar intake, the average
amount of free sugar that would be consumed in a “typical serving”
of flavored milk and yogurt was calculated as mean free-sugar
concentration (g/100 g)/100 × typical serving (g). The typical serving
size was calculated by taking the most common serving size listed on
the NIP of all products across all countries. Similar calculations were
repeated to determine the maximum amount of free sugar consumed in
a typical serving. The contribution of free sugar to total energy intakes
in a typical servingwas calculated and compared against theWHO free-
sugar targets of <5% and 10% of total energy from free sugars (∼25 g
and ∼50 g sugar/d, respectively) (6).

Statistical analysis
The number and proportion of unflavored and flavored milk and
yogurt products were calculated for each country. Descriptive statistics
describing themean sugar content (g/100 g or g/100mL)were generated
for each country for all product types including unflavored and flavored
varieties.

Differences in the proportion of unflavored and flavored products
across countries were examined by Pearson’s chi-squared tests. To

determine differences in the mean sugar content across countries,
1-factor ANOVA tests were conducted with Tukey’s honest significance
difference test post-hoc analyses.

Independent t tests were used for pairwise comparisons of mean
difference in the sugar content for regular fat compared with low-fat
milk and yogurts across each of the 3 countries.

Statistical analyses were conducted with Stata 15.0 (Stata Corpora-
tion). All tests were 2-sided and a P value of <0·05 was considered
statistically significant.

Results

A total of 7732 milk and yogurt products were identified in the
FoodSwitch databases across the 3 countries. Of these, 2579 were
excluded because they were duplicate products (i.e., same products
available in different pack sizes), 1428 were excluded for not meeting
other inclusion criteria, and a further 363 were excluded due to
missing information about sugar or fat content. This resulted in 3724
products available for analysis, comprising 1015milks and 2709 yogurts
(Figure 1).

Proportion of flavored milk and yogurt products
Across all countries, England had the largest number of products
(n = 1725, 46%), followed by Australia (n = 1534, 41%), and South
Africa (n = 465, 12%).

Across the 3 countries (Table 1), a little over 50% of milk
products were unflavored varieties with the rest being flavored, with
no significant differences between countries in the proportion of
unflavored compared with flavored products (P-chi-square = 0.55). In
comparison, in each of the countries, the vast majority of the yogurt
products were flavored (>4 times as prevalent as unflavored products),
with England having the largest proportion of products as flavored
yogurts (∼87%; P-chi-square< 0.001).
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TABLE 1 Proportion of unflavored and flavored milk and
yogurt products by country1

Product
type Country

Unflavored,
n (%)

Flavored,
n (%) Total

Milk Australia 247 (52) 226 (48) 473
England 211 (56) 166 (44) 377
South Africa 89 (54) 76 (46) 165
Total 547 468 1015

Yogurt Australia 203 (19) 858 (81) 1061
England 173 (13) 1175 (87) 1348
South Africa 48 (16) 252 (84) 300
Total 424 2285 2709

1Proportions of flavored milks were similar between countries (P-chi-
square = 0.55), whereas the proportions differed slightly between countries
for flavored yogurts, with England having the highest percentage of flavored
products (P-chi-square < 0.001).

Sugar content of flavored milks and yogurts
The total sugar content of flavored milks (n = 468) ranged from 4.3
to 15.0 g/100 mL with a mean ± SD of 9.1 ± 2.0 g/100 mL across
all countries, an estimated 41% of which being free sugars (3.7 ± 2.0
g/100 mL). The total sugar content was significantly different between
the 3 countries (P < 0.001). Flavored milks in England had slightly
higher mean total sugar than products fromAustralia (mean difference:
0.7 g/100 mL; 95% CI: 0.2, 1.2 g/100 mL; P < 0.001) and South Africa
(0.7 g/100mL; 95%CI: 0.02, 1.3 g/100mL; P= 0.04) (Table 2). Flavored
milks had nearly double the total sugar content of unflavored milks
(mean ± SD: 4.8 ± 0.6 g/100 mL, Table 2).

Across all countries, the total sugar content for flavored yogurts
(n = 2285) ranged from 0.1 to 22.6 g/100 g, with a mean ± SD of
11.5 ± 3.5 g/100 mL, of which 42% was estimated to be free sugar
(4.8 ± 3.5 g/100 mL). The sugar content was significantly different
between all 3 countries (P< 0.001). Flavored yogurts from South Africa
had lower concentrations of total sugar than those from England (mean
difference: 2.3 g/100 g; 95%CI: 1.7, 2.9 g/100 g; P< 0.001) andAustralia
(1.8 g/100 g; 95% CI: 1.2, 2.4 g/100 g; P < 0.001 (Table 2). The total
sugar content also differed slightly but significantly between England

TABLE 2 Sugar content in unflavored and flavored milks and
yogurts in Australia, England, and South Africa

Product type Country n

Total sugar
content per
100 g/mL

Milk
Unflavored Australia 247 4.9 ± 0.6

UK 211 4.8 ± 0.3
South Africa 89 4.4 ± 0.7

Flavored Australia 226 8.8 ± 1.7
UK 166 9.5 ± 2.1
South Africa 76 8.9 ± 2.4

Yogurt
Unflavored Australia 203 6.6 ± 3.3

UK 173 5.9 ± 2.6
South Africa 48 5.6 ± 3.5

Flavored Australia 858 11.9 ± 3.4
UK 1175 12.4 ± 3.4
South Africa 252 10.1 ± 3.9

1Sugar content values are means ± SDs.

and Australia, with England on average higher by∼0.5 g/100 g; 96%CI:
0.1, 0.9 g/100 g (P = 0.005). Similar to milk products, flavored yogurts
contained almost double the sugar of unflavored yogurts (mean ± SD:
6.2 ± 3.1 g/100 g).

Contribution of free sugar to energy intake and comparison
against UK traffic-light criteria
No flavored milks and only 3.7% of flavored yogurts had a total sugar
content that was low enough to meet the “green” traffic-light criteria in
UK FOP labeling (Table 3). The most common serving sizes reported
on nutrition information panels across countries were 250 mL for milk
and 150 g for yogurts. Table 3 shows the estimated mean free sugar that
would be consumed in a typical serving of flavored milks and yogurts.
A typical serving of milk would result in on average 9.3 g of free sugar,
equivalent to close to 2% of total energy intake and nearly half of the
5% WHO target (25 g/d). A typical serving of flavored yogurt would
contribute on average 7.2 g of free sugar, equivalent to just over 1% of
energy intakes. On the other hand, consumption of milks and yogurts
with the highest free-sugar content would result in intakes of ∼24 g of
free sugar per typical serving. This contributes to 4.4% of total energy
intake, equivalent to nearly half of the 10% WHO target (50 g/d) and
close to 90% of the 5%WHO target (25 g/d).

Sugar content of regular and low-fat flavored milks
and yogurts
Among the 468 flavored milk products included in these analysis, 201
(43%)were classified as low-fat varieties. On the other hand, 1285 (56%)
of the flavored yogurts were classified as low-fat products.

Across all countries, low-fat flavored milk and yogurt products
generally had similar, or moderately lower average total sugar contents
compared with regular-fat products. For example, in England, low-fat
flavored yogurts had lower average total sugar than regular-fat flavored
yogurt (mean difference: −2.4 g/100 g; 95% CI: −2.8, −2.1 g/100 g).
(Supplemental Table 2). For unflavored milks and yogurts, average
sugar content was also generally similar when comparing low-fat and
regular-fat varieties (Supplemental Table 3).

Discussion

The present study of nearly 3000 flavored milks and yogurts available
for sale in 3 countries provides a comprehensive evaluation of their
availability across these countries, as well as the average and variation
in the sugar content of these products. There was a high prevalence
of flavored products in the food supply across all countries, especially
for yogurts. The total sugar content of flavored milks and yogurts was
nearly double that of unflavored products, and the vast majority of
such products would not receive a “green” rating under the existing UK
labeling scheme. Free sugar accounted for about half of total sugars in
flavored milks and yogurts, and a typical serving of flavored milk and
yogurt could account for a substantial portion of the daily WHO free-
sugar limit.

Although dairy products are nutrient-rich foods, the free-sugar
content in flavored varieties is disconcerting with a typical serving size
of the highest-sugar products contributing up to 4.4% of total energy
intake per day, nearly meeting the 5% WHO sugar target. As most
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TABLE 3 Amount of flavored milks (n = 468) and yogurts (n = 2285) meeting the UK “green” traffic-light criteria and
contribution of free sugar in a typical serving1

Product type

Meeting “green”
traffic light for
sugar, n (%)

Mean free
sugar, g/100 mL

or g/100 g
Typical

serving size2

Mean
free-sugar
content, g3

Contribution
of free sugar to

energy intakes, %4

Flavored milk 0 (0)
Mean sugar content 3.7 250 mL 9.3 1.7
Highest sugar content 9.6 250 mL 24.0 4.4

Flavored yogurt 84 (3.7)
Mean sugar content 4.8 150 g 7.2 1.3
Highest sugar content 15.9 150 g 23.9 4.4

1For a product to meet the UK “green” traffic-light criteria for sugar, it must contain <5 g sugar/100 g and <2.5 g sugar/100 mL liquid.
2The typical serving size is the most frequent serving size reported on packs across all countries.
3The free-sugar content was calculated by subtracting the total sugar content by the estimated intrinsic sugar content (5.4 g/100 g for milk and 6.7 g/100 g for yogurt.
4Contribution of free-sugar content to diet was based on an average energy intake of 8700 kJ/d; 1 g sugar equates to 16 kJ of energy.

dietary guidelines recommend 2–3 servings of dairy each day (20–
22), our findings highlight the possibility that those who frequently
consume flavored milks and yogurts could be at increased risk of
exceeding their recommended daily intake of sugar. Such risks are
potentially exacerbated by the high prevalence of flavored products as
identified by our study, as product availability is a strong determinant of
consumer choices (42, 43). Dietary guidelines may need to incorporate
recommendations to choose unflavoredmilks and yogurts over flavored
varieties, particularly for those who are concerned about controlling
their sugar intake. Other factors may also influence consumer choice,
such as presence of nutrition and health claims (e.g., “low-fat” claims)
(44) and nutrition labeling such as the Health Star Rating (45–47).

Our results also have implications for public health nutrition
initiatives. Sugar reduction strategies are now on the policy agenda in
many countries (17–19). A number of studies suggest such govern-
ment reformulation initiatives can positively influence sugar intakes,
resulting in improved health outcomes. A recent meta-analysis of sugar
reformulation initiatives found that consumption of reformulated foods
and beverages can result in an 11% reduction in total sugar intakes,
corresponding to a 91-g reduction per person per day (48). Various
studies have also reported positive effects of sugar reformulation on
caloric intake (49, 50), body weight (48, 51), and prevalence of obesity
(50, 52, 53).

The high average amounts of total and free sugars observed in
flavored milk and yogurts in our study support the need to set
reformulation targets for these products to reduce the amount of free
sugars added. Furthermore, our study identified a wide variability in
sugar content within product categories, which is likely explained by
varying amounts of added free sugar. The variability in sugar content
was particularly evident for flavored yogurts, which ranged from 0.1
to 22.6 g/100 g. The low end of this sugar range (0.1 g/100 g) can be
attributed to a very small number (n= 6) of flavored yogurts fromSouth
Africa, marketed as “diabetes friendly” and sweetened with artificial
sweeteners rather than free sugar. The range in sugar concentrations
observed for flavored products suggests that reformulation is likely
feasible from both a food technology and consumer acceptability
perspective.

Growing evidence suggests that the effects of dairy products on
cardiovascular and metabolic health appear to differ more by type
(i.e., milk, yogurt, cheese, butter, etc.) rather than by their fat content

(24, 54). Nevertheless, the standard dietary recommendation to con-
sume low-fat dairy products has led to a proliferation of such products,
which account for>50%of allmilk and yogurt products included in our
study. Contrary to our expectations, low-fat flavored milks and yogurts
generally had moderately lower average sugar contents than regular-
fat products, whereas low-fat unflavored milks and yogurts appear to
have similar sugar contents to their regular-fat counterparts. Therefore,
it appears that dairy manufacturers may modify the sugar content in
their milk and yogurt products relatively independently of their fat
content.

The present study has several strengths. Nutritional data were
collected through the use of standardized methods with quality control
measures to enhance data integrity. To date, studies on the sugar content
of dairy products have been limited by small sample sizes in single
countries (33–35). Our study builds on and substantially adds to the
prior literature through the use of comprehensive datasets across 3
countries, which resulted in a large number of products and increased
statistical power to assess differences in sugar content between countries
and types of products.

Some limitations of this study need to be mentioned. Firstly, only
products available for sale in major supermarkets are included, and
therefore it is unlikely we have achieved complete coverage of all
relevant products in each country. Nevertheless, data were collected
from major supermarket chains with large market shares within each
country, and it is likely the results provide a reasonable snapshot
of the current packaged milk and yogurt products in each country.
Furthermore, the data set did not capture information pertaining to the
consistency of yogurts (e.g., liquid style, semisolid style) unless it was
specified in the product name. As we did not identify any liquid yogurts
or liquid yogurt products in the data set according to product name, all
yogurts were classified as solid.

Information on the free or “added” sugar content is not currently
mandatory on back-of-pack NIPs in Australia, England, and South
Africa, and imputation based on subtracting intrinsic sugar content
for milk and yogurt likely introduced some random error into our
estimated free-sugar concentrations. A small number of milk (n = 12)
and yogurt products (n = 30) were retailed across multiple countries.
Due to the limited sample, we did not conduct further analyses on these
products as it is unlikely we would have had sufficient power to detect a
difference in sugar concentrations.
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Because our analyses were limited to products available on super-
market shelves, we were unable to evaluate the impact of flavored milks
and yogurts on total sugar purchases. Future research applying sales-
weighted analyses are needed to assess the impact of both flavored
and unflavored milk and yogurts on population exposure to sugar (55,
56). Food-purchase data would also allow for an objective evaluation
of the effectiveness of the sugar reformulation targets in Australia and
the United Kingdom (17–19) and its impact on total sugar purchases,
and milk and yogurt sales. Additional research is also required to
understand how factors such as product labeling, nutrient claims, and
differential marketing of dairy products to adults and children influence
consumer demand for these products.

In conclusion, the present paper demonstrates that flavored milks
and yogurts are highly prevalent in supermarkets in middle- to high-
income countries. Most contain high concentrations of both total and
free sugar and could contribute significantly to daily sugar limits if
consumed regularly.
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