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Abstract: The UK government has called for industry reformulation of foods that contribute most to
sugar consumption in children’s diets, including yogurts. The aim of this work was to comprehensively
survey yogurt products available in UK supermarkets in 2019 to determine whether sugar contents
had been reduced since our baseline survey in 2016. Product information was collected for 893 unique
yogurt, fromage frais and dairy dessert products, and nutrient contents were analysed in comparison
to those previously examined. Examining all products, there was a highly significant (p < 0.0001)
reduction in the median total sugar contents in 2019 compared to those in 2016: median (interquartile
range): 10.4 g/100 g (6.6, 13.0) versus 11.9 g/100 (8.8, 13.6). However, notable product turnover was
evident; while 60% of the 2019 products surveyed could be matched by brand and name to 2016,
40% were new. In scrutinising paired products closely, only 32% (173 of 539) had reduced sugar
contents with a smaller mean difference of −0.65 g/100 g (p < 0.0001), suggesting that the overall
median had dropped as a result of higher sugar products being discontinued. Categories showing
the most improvements were children’s, drinks and fruit yogurts. Although only 15% of the 2019
products contained ≤5 g/100 g sugars, considered a ‘low-sugar’ product for labelling, this was an
improvement over the 9% identified in 2016. Our results yield important insights into current market
trends and demonstrate that the median sugar content of UK yogurt products has been reduced by
13% in two years. These data independently evidence modest, but encouraging changes in response
to public policy initiatives aimed at preventing childhood obesity.
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1. Introduction

Yogurt is a fermented milk product and nutrient-dense food with its unique food matrix influencing
the bioavailability of nutrients. It is an easily digestible source of protein and multiple essential
micronutrients including calcium and vitamin B12 [1]. There are a variety of identifiable health
benefits from consuming fermented dairy products, possibly derived in part from the potential for
the probiotic bacteria to colonise the intestinal tract and influence health [2]. However, the final
nutrient composition of yogurt will depend on the type of milk used and the ingredients added during
production, which often include additional sugars and other sweetening agents [3]. As yogurt is
a commonly recommended and consumed food in childhood, sweetened yogurts are a significant
source of free sugars (see Table 1 for definitions of free, added, and total sugars) for children in many
countries [4,5].

It is now well established that the excess consumption of free sugars increases the risk of obesity and
dental caries. Therefore, in addition to the World Health Organization (WHO), multiple government
agencies around the world have strongly recommended that less than 10% of total energy intake should
come from free sugars [6,7]. Current expert consensus is that children under two should consume no
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added/free sugars [8]. Nonetheless, yogurt, often a staple part of children’s diets, has been found to
contribute a significant amount to the free sugar intakes of young children. In an Australian cohort
study (n = 1043), yogurt accounted for 8.8% of free sugars intake to the diets of 1–2 year olds [5].
Similarly in the UK, yogurt contributed 11.1% of free sugars intakes to children under three, and 5.5%
to children aged 4–10 years old [4]. Concerningly, in England in 2017, 30% of children aged 2–15 were
overweight or obese, including 17% who were obese [9]. As childhood obesity is a predictor of adult
obesity and obesity-related disorders [10], the reduction of free sugars intake is a pragmatic public
health message in the context of a portfolio of obesity-prevention strategies [6].

Table 1. Definitions.

Term Definition

Sugars
Conventionally describes chemically the monosaccharides (glucose, fructose, galactose)
and disaccharides (sucrose, lactose, maltose). Sugars includes those occurring naturally in
foods and drinks or added during processing and preparation.

Free Sugars

‘All monosaccharides and disaccharides added to foods by the manufacturer, cook, or
consumer, plus sugars naturally present in honey, fruit juices, and syrups’ [11]. Under this
definition, sugars present in intact fruits and vegetables and lactose naturally present in
milk and milk products are excluded.

Total Sugars Currently required for UK nutrition labels. Includes sugars occurring naturally in foods
and beverages and those added during processing and preparation.

Added Sugars

A term used in the United States that excludes sugars in juiced or pureed fruits and
vegetables that are included in WHO and UK adopted definition of free sugars. ‘Syrups
and other caloric sweeteners used as a sweetener in other food products. Naturally
occurring sugars such as those in fruit or milk are not added sugars’ [12]. Will be a
required subline under ‘total sugars’ for US food labels from 2020 [13].

Lactose
A disaccharide of glucose and galactose. It is often called ‘milk sugar’ because 100% of
‘total sugars’ in milk are lactose. In natural/Greek yogurt ~80% of the sugar is lactose, with
the remainder being galactose generated from lactose fermentation [14].

Adapted with permission from Moore et al. [15].

With this motivation, in 2016 the UK government introduced a multipronged action plan to
combat childhood obesity [16]. Among other actions, this included a soft-drink-industry levy and
a structured reformulation programme aiming for a 20% reduction in the sugar contents of the top
nine food categories contributing to sugar in children’s diets, including yogurt and fromage frais
products, by 2020. These recommendations prompted our interest in the sugar and nutrient contents
of yogurt, and in 2016 we undertook a comprehensive baseline survey of products on the UK yogurt
market [15]. Indeed, the sugar contents, particularly in children’s and organic products, were found to
be higher than might be expected for a perceived healthy food. With the exception of unsweetened
natural/Greek yogurts, the majority of products had high median total sugar contents well above
10 g/100 g accounting for >45% of energy. Only 2% of children’s products met the 5 g/100 g maximum
required for a low-sugar claim under EU regulations and a green traffic light label in the UK [17,18].

Reducing the sugar contents of yogurt and dairy desserts by half could reduce sugar consumption
in children aged 4–10 by approximately 3.1% [19,20]. If achieved in combination with sugar reduction
in other categories within the UK programme, recent modelling suggests the resulting relatively
small reduction in energy intake (25 kcal/day for children) could significantly reduce the number of
childhood obesity cases with significant cost savings (£286 m over 10 years) in the long-term associated
health burdens in adults [21]. These data highlight the impact product reformulations could have,
particularly when done in combination. While a recent interim government report suggests that the
yogurt and fromage frais category has achieved the highest sugar reduction out of all the categories,
with a reduction of 10.3% sales-weighted average (SWA) total sugar level per 100 g [22]; these data have
limitations as they are based on consumer panel research and SWA is difficult to interpret at a product
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level. Therefore, the purpose of this study was to reassess the nutrient contents of yogurt products
available in UK supermarkets in 2019 to determine whether the total sugars have been reduced since
2016, and to examine for changes in energy and other macronutrients.

2. Materials and Methods

2.1. Data Collection

Following the same methodology as in the initial survey [15], the terms ‘yogurt’ and ‘yoghurt’ were
used to search the online websites of the five major UK supermarket’s (Asda, Morrisons, Sainsbury’s,
Tesco, and Waitrose) representing 73% of the UK grocery market share [23] in January 2019. In four
out of five cases the change in terms did not alter the number of products presented, although for
Tesco more products were shown from the ‘Yoghurt’ search (n = 407) than for the ‘Yogurt’ search
(n = 372), and the larger list was used. All brand and product names presented from each search were
collected to make five lists, one for each supermarket. As previously done in November 2016, products
such as protein drinks that did not fit within the main food group ‘15: yogurt, fromage frais, and
other dairy desserts’ definition of yogurt used in the UK National Diet and Nutrition Survey dietary
surveys [24] were deemed out of scope and removed. The five lists were combined, and duplicates
were removed to produce one final product list. Duplications were due to the same products being
sold in different supermarkets, products being sold in different sizes, or in multipacks as well as single
packs. Deduplication was carried out first by using the ‘remove duplicates’ function in Microsoft Excel
and then manually due to the complex variety of duplications.

To compare the new product list with the list from 2016, the Microsoft Excel Fuzzy Lookup Add-In
function was used. When the two lists were placed side by side, the programme produced a number
indicating the similarity between product names, where number 1 was an exact match and 0 was no
similarity. While the programme was useful for indicating exact matches, it did not pick up on products
that were the same but had slight variations in naming due to differences in recording or product
alterations. Therefore, manual curation was also required to produce three lists: products present in
both years, products only in 2016, and products only in 2019. Each product was then given a unique
code in order to simplify data analysis and products sold in both years had two codes. In establishing
paired products (i.e., the products present in both years), 1.2% (n = 11) of products sold both years
were identified to have been miscategorised in 2016. Therefore, these products were assigned to the
correct categories for 2019 and analysed within these and as part of the 539 paired products.

A database for 2019 was created including the products present in both years and products only
in 2019. Each product was placed into one of eight categories using the same systematic process
flow methodology used in the original study [15]: children’s, drinks, dairy alternatives, organic,
natural/Greek, fruit, flavoured, desserts. As detailed previously, these product groupings and the
process flow strategy was formulated a priori driven in part by our interest in examining products
marketed to children and based, in large part, on typical groupings used by supermarkets for both
inventory and marketing reasons. For example, children’s products were defined as such if either the
supermarket or product itself defined them as such; or if cartoons, toy giveaways, games, kids’ clubs,
spokes-characters, or celebrities were incorporated into the brand image. These categories give useful
added resolution to the striking differences in total sugar and other nutrient contents found among the
893 different products that would be aggregated within the large umbrella food grouping of ‘yogurt,
fromage frais, and other dairy desserts’ found in dietary surveys such as the UK National Dietary and
Nutrition Survey (NDNS) [15]. In February 2019, food label data per 100 g for energy, fat, saturated fat,
carbohydrates, total sugar (as defined in Table 1 this is what is required and available on nutrition
labels in the UK), fibre, protein, and calcium were collected from supermarket or brand websites, as
well as product portion sizes and ingredient lists. Finally, 10% of the data underwent a spot check to
ensure accuracy before data analysis took place. Both the 2019 database [25] developed for this project
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and the 2016 database [26] are available through an open access repository under a Creative Commons
Attribution licence (CC-BY 4.0).

2.2. Data Analysis

Microsoft Excel (Microsoft, Reading, UK) was used for constructing and manipulating the product
database, while statistical analyses were carried out using GraphPad Prism V/7.0c (GraphPad Software,
San Diego, USA). Data were tested for normality using Prism’s recommended D’Agostino and Pearson
omnibus K2 test. To compare the difference between paired products, either the non-parametric
Wilcoxon matched-pairs signed-rank test or a paired t-test were carried out dependent on results of
the normality test. For overall comparison of 2016 to 2019, either a non-parametric Mann–Whitney or
an unpaired t-test were applied. For analysis across categories within 2019 only, the non-parametric
Kruskal–Wallis test along with Dunn’s multiple comparisons were used.

3. Results

3.1. Comparison of Yogurt Products Sold in 2016 and 2019

The initial search across the five supermarket websites returned over 2000 products.
Once extraneous and duplicated products were removed, the final 2019 database had 893 unique
yogurt, fromage frais, and dairy dessert products in line with the 898 scrutinised in 2016 [15]. Of
these, 539 (60.4%; Figure 1a) yogurts were found in common, having the same brand and name in
both the 2016 and 2019 databases; while 354 products were new, demonstrating dynamic turnover in
available yogurt products during the 26 months between surveys. Although the overall number of
products was very similar across the two years, the proportions of the categories within had changed
somewhat. For example, although the dairy alternatives category had the fewest number of products
(n = 38; 4.2%) in 2016, almost double this number of products were identified in 2019 (n = 67; 7.5%).
Interestingly, the number of products in both the children’s and organic categories, scrutinised for their
sugar contents in 2016, were reduced by 23% (n = 101 in 2016 to n = 78 in 2019) and 27% (n = 71 to
n = 52), respectively.
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Figure 1. Comparison of total sugar content in yogurt products sold in 2016 and 2019. (a) Analysis of
product names and brands identifies 539 products sold in both years. (b) Distribution of sugar content
of all products from 2016 (n = 898) and 2019 (n = 893). Data were analysed using the Mann–Whitney
test; black cross indicates median and interquartile range. (c) Difference plot of the change in sugar
content between the products sold both in 2019 and 2016 (n = 539). Data were analysed using the
Wilcoxon matched-pairs signed-rank test; solid black line indicates mean change (−0.6113) between
2016 and 2019.

When all products were compared, there was a highly significant (p < 0.0001) reduction in the
median total sugar contents in 2019 compared to 2016 (median (interquartile range): 10.4 g/100 g (6.6,
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13.0) in 2019 versus 11.9 g/100 g (8.8, 13.6) in 2016; Figure 1b). Similarly, in comparing the 539 paired
products, the total sugar contents in 2019 was significantly lower than that in 2016 with an overall mean
difference (MD) (95% confidence interval (CI)) of −0.65 g/100 g (−0.78, −0.52) (p < 0.0001; Figure 1c).
Although 32% (173 of 539) of the paired products had reduced their sugar contents, the majority (328;
61%) had stayed the same and a minority (38; 7%) appeared to have increased sugar levels (Figure 1c).
Among those products that reduced sugar, a broad range of reductions were observed, ranging from
−0.1 to −9.8 g/100 g. Whereas the range of observed increases was relatively small ranging from 0.1 to
2.3 g/100 g. While no differences in protein or fat contents were observed between the paired 2019 and
2016 products; there were reductions in carbohydrate (−0.76 g/100 g (−0.94, −0.57); p < 0.0001) and
energy (−2.24 kcal (−2.80, −1.67); p < 0.0001). Importantly, this suggests manufacturers were able to
reduce sugar contents without compensating by adding other energetic ingredients.

3.2. Changes in Sugar Contents of Yogurts within Different Product Categories

Scrutinising the 539 products sold in both years within their eight categories, we found significant
reductions in sugar contents in all categories except for dairy alternatives (Figure 2). The three categories
showing the most improvements were children’s, drinks and fruit yogurts. Within the children’s
category 61% (n = 28 of 46) of products had reduced sugar since 2016, resulting in an MD (CI) of
−0.84 g/100 g (−1.10, −0.58) (p < 0.0001; Figure 2a). The majority of the products that had made
reductions, (26 of 28) had reduced their sugar contents by over 5%, as recommended for the first year
of the UK sugar reduction programme. The dairy alternatives category was the only category where it
appeared there was a net increase in sugar contents among the 39 paired products, 0.12 (−0.03, 0.27),
however this was not a significant difference (p = 0.0938; Figure 2b).

Although dairy desserts are not always yogurts, we included them in our initial 2016 survey
because within the UK National Diet and Nutrition Survey they are included in the main food group
‘15: yogurt, fromage frais, and other dairy desserts’ [24] and are also targeted by the sugar reduction
programme as ‘puddings’ [27]; therefore, we followed them up here. Of the 77 dessert products paired
from both surveys, 18 (23%) had reduced in sugar, with 10 products reducing by ≥10%, resulting in a
significant MD of −0.45 (−0.73, −0.18) (p = 0.0014; Figure 2c). Notably, the drinks category achieved the
largest mean reduction of −1.13 g/100 g (−1.96, −0.29), in spite of only 13 of 40 (33%) products making
changes, because several products had made large reductions of >5 g/100 g (p = 0.0002; Figure 2d).
Although reductions were smaller in magnitude for the 28% (17 of 60) of yogurts within the flavoured
product category that made changes, nonetheless a significant mean reduction was achieved −0.49
(−0.74, −0.23) overall (p = 0.0003; Figure 2e). The fruit category was the largest category and 43%
(73 of 195) of its products had reduced in sugar since 2016 with an MD of −0.95 g/100 g (−1.2, −0.69)
(p < 0.0001; Figure 2f). As natural/Greek yogurts are by definition unsweetened/unflavoured, it was
unsurprising that the range of differences observed in the natural/Greek category were very small,
with most products remaining the same (Figure 2g). However, some reductions had been made, with
10 of 47 (21%) products reporting lower sugar contents, resulting in a small MD between years of
−0.12 (−0.24, −0.01) that was nonetheless significant (p = 0.0379; Figure 2g). Lastly, among the organic
products found available in both years, 37% (13 of 35) reduced sugar with an overall MD of −0.48
(−0.79, −0.18) (p = 0.0029; Figure 2h).

3.3. Total Sugar Contents of 2019 Yogurt Products across Categories

Examining the 2019 products in isolation, significant differences in median total sugars were
identified across the eight categories (Figure 3; p < 0.0001). The range of sugar contents varied both
within and between categories. Predictably, desserts had the highest median and broadest range of
total sugar contents 16.3 g/100 g (2.3, 32.9); whereas natural/Greek yogurts had the lowest 4.7 g/100
g (0, 10.9). Median total sugar contents were similar between the children’s (10 g/100 g (0.8, 14.90),
flavoured (11.9 g/100 g (3.1, 18.0)), fruit (11.0 g/100 g (03.4, 18.0)), and organic (10.8 g/100 g (4.3, 16.3))
categories (Figure 3). These were all higher than both dairy alternatives (8.1 g/100 g (0, 20.0)) and drinks
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(5.6 g/100 g (0.1, 15.6)), as well as the natural/Greek yogurts. While the median total sugar contents of
children’s and organic products highlighted as high in the previous survey had reduced from 2016
(children’s: 10.0 vs. 10.8 g/100 g; organic: 10.8 vs. 13.1 g/100 g), nonetheless this remains double that
required for an on-pack low-sugar claim [17,18]. Although only 15% of the 2019 products contained
less than or equal to 5 g/100 g sugars, considered a ‘low-sugar’ product, this was an improvement over
the 9% identified in 2016. Only 5% (4 of 78) of products within the children’s category qualified as ‘low
sugar’, up only slightly from the 2 of 101 identified in 2016.Nutrients 2020, 12, x FOR PEER REVIEW 6 of 12 
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Figure 2. Difference plots for each category showing the change in total sugar content between yogurt
products sold both in 2019 and 2016. (a) Children’s (n = 46); (b) dairy alternatives (n = 39); (c) desserts
(n = 77); (d) drinks (n = 40); (e) flavoured (n = 60); (f) fruit (n = 195); (g) natural/Greek (n = 47);
(h) organic (n = 35). Data were analysed using the Wilcoxon matched-pairs signed-rank test; solid black
line indicates mean change between 2016 and 2019.

3.4. Examination of Organic Yogurts Subdivided by Category

Lastly, in the previous survey, the organic category was found to have perhaps surprisingly high
sugar contents in comparison to all other categories other than desserts. In recognising the underlying
heterogeneity of this category (where products are placed based on a label related to food production).
We chose to further examine the sugar contents of the underlying sub-categories in comparison to
their corresponding non-organic group. Interesting, in spite of much fewer products in the organic
category, nonetheless both organic fruit (Figure 4a) and organic natural/Greek (Figure 4b) yogurts were
found to have higher median sugar contents than their non-organic counterparts (p = 0.0001 and p =

0.024, respectively). On the other hand, no differences in median sugar levels were observed for the
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flavoured (p = 0.1223; Figure 4c) and dessert (p = 0.7305; Figure 4d) categories. Although notably the
number of organic dessert products was very small (n = 3 vs. 150).
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yogurts. (a) Fruit non-organic (n = 305) vs. organic (n = 56); (b) natural/Greek non-organic (n = 78)
vs. organic (n = 14); (c) flavoured non-organic (n = 93) vs. organic (n = 15); (d) dessert non-organic
(n = 150) vs. organic (n = 3). Data were tested for normality and analysed appropriately using either
the Mann–Whitney or unpaired t-test. The black cross indicates median and interquartile range.

4. Discussion

In this study, we comprehensively evaluated the sugar and macronutrient contents of 893 yogurt
products sold in the UK in 2019 in comparison to products sold in 2016. Our results demonstrate that
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the median sugar content of yogurt products (all products compared) has been reduced by 13% in this
timespan and yield insights into current market trends. In addition, the data highlight the potential
efficacy of public policy measures for prompting market change and improving the nutrient profile of
commonly consumed foods.

Recent research has shown that the vast majority of parents significantly underestimate the sugar
content of common food items in children’s diets and the degree of parental underestimation of
sugar was associated with risk of overweight and obesity [28]. Notably, of the six foods tested in the
study, yogurt was the food the majority of parents (92% of 305) underestimated the most, by “seven
sugar cubes” [28]. The authors attribute this to the ‘health halo effect’, whereby the sugar contents of
perceived healthy foods are underestimated. These data illustrate both a common lack of awareness of
the sugar contents of food and potential detrimental effects on children’s health that could potentially
be countered through comprehensive product reformulation for sugar reduction. While our study
shows that the children’s yogurt category did have one of the largest sugar reductions out of all the
categories included, nonetheless the median sugar levels of children’s products was still 10 g/100 g
and only 5% of children’s products in 2019 reached the requirement for a ‘low-sugar’ label. This is of
concern as many healthy eating guidelines, such as the Change4Life campaign, suggest swapping
lower-sugar yogurts in place of desserts or puddings [29]. Yet choices for low-sugar products remain
limited, representing only 15% of all the products surveyed and only 4 out of 78 children’s products.
Low-sugar yogurt products were largely found in the natural/Greek and dairy alternative categories or
were drinks. Hence, further reductions or removal of the children’s yogurts contributing the most
sugar in particular is likely warranted, to ensure that when parents make suggested ‘swaps’ they are,
in fact, making a healthy choice for their child.

In our original survey organic yogurts had the highest median sugar levels outside of the dessert
category [15]. This was a likely surprising finding to many consumers who largely associate organic
labels as meaning “healthy” and with lower fat or fewer calories; in spite of the fact that organic is
a claim regarding production method and not an implication of either the healthfulness or energy
contents [30,31]. Notably, the organic products surveyed were second only to desert products in terms
of their fat contents. Without compositional analysis it cannot be ruled out that organic products
may use a higher proportion of milk with its intrinsic lactose and galactose from lactose fermentation
contributing to the higher total sugar contents. However, examining the ingredients lists of the organic
yogurt products shows that many of the products highest in sugar had multiple added sweeteners
(sugar, honey, fruit purees, fruit juice concentrates along with fruit) and cream was a commonly
used ingredient in products highest in fat (>5 g/100 g) [26]. While the median total sugar contents
of all organic products had come down significantly since 2016 (10.8 versus 13.1 g/100 g in 2016),
in examining the sub-categories within the organic products, e.g., fruit and natural/Greek products,
we show that their median sugar contents were nonetheless higher than those of their non-organic
category equivalents. Interestingly, the mean difference of the 35 paired organic products sold in both
years was smaller (−0.48 g/100 g) than the difference observed between the medians of all the 71 (2016)
and 52 (2019) products surveyed (−2.3 g/100 g) suggesting that the overall median had dropped as a
result of higher-sugar products being discontinued.

Indeed, this study highlights just how dynamic the marketplace for food products is and yields
interesting insights into current market and consumer trends. For example, off-setting the observed
decreases in the number of children’s and organic products, 23% and 27%, respectively, was an almost
two-fold increase (76%) in the number of dairy alternative products (n = 67 vs. n = 38 in 2016). Dairy
alternative and plant-based ‘milks’ have recently gained a lot of consumer interest for a number of
health, ethical, and environmental reasons [32]. In response to this, the market has expanded from
soya and rice milk, to milks derived from a larger variety of ingredients such as almond, cashew, oat,
coconut, and hemp [33]. This trend has been picked up on and applied to yogurt products, leading to
the development of products that use almond and cashew nuts as their base, as well as an increased
number of soya- and coconut-based yogurts. The question of whether plant-based drinks provide the
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same nutritional and health benefits as cow’s milk remains under investigation [33,34]. Indeed, as
dairy alternatives contain no intrinsic lactose, their total sugar content is derived entirely from added
sweeteners. The products surveyed here were quite variable in their total sugar contents. While 37%
contained <5 g/100, 27% contained >10 g/100 g total sugar; and 20% of dairy alternative products listed
sugar as the second most abundant ingredient after water. Arguably, cow’s milk and plant-based
drinks are not nutritionally comparable foods [35].

A related market trend was the marked increase in the number of kefir products; from only three
kefir products in 2016 to 24 in 2019, a remarkable eight-fold increase. Kefir is a traditional fermented
milk product made from a unique starter culture of kefir ‘grains’ comprised of a water-soluble
polysaccharide kefiran that encapsulates a complex microbiota of lactic acid and acetic acid bacteria and
yeasts [36]. Considered a symbiotic, a combination of both a probiotic and a prebiotic, kefir may convey
health benefits through enhancing the growth of beneficial microorganisms in the gut potentially
preventing gut dysbiosis associated with a variety of chronic metabolic diseases [37]. In January of
2019, Public Health England published a supplementary report to the sugar reduction guidelines
encouraging industry to reduce the sugar in fermented yogurt drinks (including kefir, lassis, and
drinks with either disease risk reduction claims, including plant stanols and sterols, or functional
health claims) by 20% by 2021 [38]. We had made the observations in our previous report that multiple
products with added plant stanols marketed for their cholesterol-lowering merits were extremely high
in sugar and that given the data linking high sugar consumption to high cholesterol levels these in
particular should be considered for reformulation [15]. In this regard, it was gratifying to observe that
among the top 20 products making the largest reductions in sugar content (−4.7 to −9.8 g/100 g) were
15 products with added plant stanols. Although there was some variation in the sugar content of the
24 kefir products examined here, on the whole they had lower total sugar than most sweetened-yogurt
products with an average of 5.4 g/100 g.

While our findings are encouraging, nonetheless there are some limitations to this study. Firstly,
the survey is only a snapshot of the market at a particular time. As evident from the extent of market
changes between 2016 and 2019, it is likely that even within the months of writing this report some
products may have been removed and some added, particularly seasonal products. Data were collected
from nutrition and ingredient food label information found on supermarket and brand websites that
should be up to date but may not have been. Moreover, food labels have limitations. Although in the
UK and EU ingredients must be listed in order of weight, with the main ingredient first, manufacturers
are not required to list the g/100 g amounts of added sugars on labels and only very few manufactures
state the % of milk or sugar or fruit they use. In the absence of such quantitative information, precisely
determining the changes in formulation in the 32% (173 of 539) of paired products that had lowered their
sugar contents was not possible. Caution may be warranted as the reformulation of products, whether
driven by policy initiatives or in response to consumer demand, can have unintended consequences,
such as substituting one unhealthy ingredient for another [39].

Relatedly, because we did not analytically measure the sugar contents of the 893 products surveyed,
it was not possible to assess the free sugar contents separately from lactose, the intrinsic milk sugar
excluded from the definition of free sugar. Although there is consensus that in relation to health risks
associated with dietary sugar, public guidance and intake monitoring should focus on free sugars [40];
in the UK and most countries globally, only total sugar is reported on nutrition labels and the UK’s
sugar reduction guidelines accordingly focus on total sugars. While the reporting of added sugars
(under total sugars) on food labels has been recently mandated in the US [13], notably the US Food
and Drug Administration’s definition of added sugars excludes fruit puree, a common reason for a
high free sugar content in children’s yogurts and fromage frais. While fruit puree may have benefits
(e.g., polyphenols) over cane sugar, nonetheless the sugars in fruit puree and ‘natural’ fruit juice
concentrates have the same detriments in terms of dental caries and the risk of positive energy balance.
Concerningly, fruit purees have recently been touted by some in the food industry as a strategy for
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circumventing the “added sugar label hurdle” [41]. In the UK products surveyed here approximately
13% (122 of 893) contained one or more fruit purees as ingredients.

Determining the impact of policy initiatives aimed at reducing sugar consumption will ultimately
require appraising purchasing behaviour and sales overtime. Substitution and displacement effects
in response to food policies can be unpredictable [39]. Nonetheless, assessments like this one are
an important way to capture and expose the actual nutrient profile of foods consumed regularly by
adults and children. In the context of an epidemic of childhood obesity and adult cardiometabolic
diseases, these data independently evidence encouraging changes in the food environment in response
to a government-led, structured reformulation programme. A strength to this work was the large
number of products analysed from five supermarkets representing 73% of the UK grocery market [23].
Moreover, the continuity between the method carried out in the previous study is a significant strength,
resulting in an informative assessment of reductions made in the sugar contents of yogurt products in
the UK market over time.

5. Conclusions

In this comprehensive survey of the UK yogurt market, we demonstrate that the median sugar
contents of all yogurt products available has been reduced since our 2016 survey. Categories showing
the most improvements were children’s, drinks, and fruit yogurts. Fifteen percent of the 2019 products
contained less than or equal to 5 g/100 g sugars, considered a ‘low-sugar’ product, an improvement
over the 9% identified in 2016. Nonetheless in comparing 539 paired products between the two surveys,
61% had made no changes; suggesting that the overall median had dropped largely as a result of
higher-sugar products being discontinued. While, a larger reduction in most categories is needed in
order to reach the recommended 20% reduction by 2020; we conclude the sugar content of UK yogurt
products has reduced since the sugar reduction programme was put into place in 2016. Significantly,
the data evidence modest, but positive changes in the food environment in response to public policy
initiatives aimed at preventing childhood obesity.

Author Contributions: Conceptualisation, J.B.M.; data curation, N.H.; formal analysis, E.H.S. and J.B.M.;
investigation, E.H.S.; methodology, E.H.S., N.H., and J.B.M.; project administration, J.B.M.; supervision, J.B.M.;
validation, N.H.; Visualisation, J.B.M.; writing—original draft preparation, E.H.S. and J.B.M.; writing—review and
editing, N.H. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Acknowledgments: The author is grateful to B.F. for her critical review of this manuscript in its final stages.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Marette, A.; Picard-Deland, E. Yogurt consumption and impact on health: Focus on children and
cardiometabolic risk. Am. J. Clin. Nutr. 2014, 99, 1243S–1247S. [CrossRef]

2. Kok, C.R.; Hutkins, R. Yogurt and other fermented foods as sources of health-promoting bacteria. Nutr. Rev.
2018, 76, 4–15. [CrossRef] [PubMed]

3. Aryana, K.J.; Olson, D.W. A 100-Year Review: Yogurt and other cultured dairy products. J. Dairy Sci. 2017,
100, 9987–10013. [CrossRef] [PubMed]

4. Williams, E.B.; Hooper, B.; Spiro, A.; Stanner, S. The contribution of yogurt to nutrient intakes across the life
course. Nutr. Bull. 2015, 40, 9–32. [CrossRef]

5. Devenish, G.; Golley, R.; Mukhtar, A.; Begley, A.; Ha, D.; Do, L.; Scott, J.A. Free Sugars Intake, Sources and
Determinants of High Consumption among Australian 2-Year-Olds in the SMILE Cohort. Nutrients 2019, 11,
161. [CrossRef] [PubMed]

6. Moore, J.B.; Fielding, B.A. Sugar and metabolic health: Is there still a debate? Curr. Opin. Clin. Nutr. Metab.
Care 2016, 19, 303–309. [CrossRef]

http://dx.doi.org/10.3945/ajcn.113.073379
http://dx.doi.org/10.1093/nutrit/nuy056
http://www.ncbi.nlm.nih.gov/pubmed/30452699
http://dx.doi.org/10.3168/jds.2017-12981
http://www.ncbi.nlm.nih.gov/pubmed/29153184
http://dx.doi.org/10.1111/nbu.12130
http://dx.doi.org/10.3390/nu11010161
http://www.ncbi.nlm.nih.gov/pubmed/30642136
http://dx.doi.org/10.1097/MCO.0000000000000289


Nutrients 2020, 12, 171 11 of 12

7. Scientific Advisory Committee on Nutrition. Carbohydrates and Health. 2015. Available
online: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/

445503/SACN_Carbohydrates_and_Health.pdf (accessed on 23 November 2019).
8. Vos, M.B.; Kaar, J.L.; Welsh, J.A.; Van Horn, L.V.; Feig, D.I.; Anderson, C.A.M.; Patel, M.J.; Cruz Munos, J.;

Krebs, N.F.; Xanthakos, S.A.; et al. Added Sugars and Cardiovascular Disease Risk in Children: A Scientific
Statement From the American Heart Association. Circulation 2017, 135, e1017–e1034. [CrossRef]

9. Conolly, A.; Davies, B. Health Survey for England 2017: Adult and Child Overweight and Obesity; NHS Digital:
Leeds, UK, 2018; Available online: https://digital.nhs.uk/data-and-information/publications/statistical/health-
survey-for-england/2017 (accessed on 27 June 2019).

10. Kelsey, M.M.; Zaepfel, A.; Bjornstad, P.; Nadeau, K.J. Age-related consequences of childhood obesity.
Gerontology 2014, 60, 222–228. [CrossRef]

11. World Health Organization. Diet, Nutrition and the Prevention of Chronic Diseases: Report of a Joint
WHO/FAO Expert Consultation. Available online: http://www.who.int/nutrition/publications/obesity/WHO_
TRS_916/en/ (accessed on 23 November 2019).

12. U.S. Department of Health and Human Services; U.S. Department of Agriculture. 2015–2020 Dietary
Guidelines for Americans. Available online: http://health.gov/dietaryguidelines/2015/guidelines/. (accessed
on 23 November 2019).

13. Food and Drug Administration HHS. Food Labeling: Revision of the Nutrition and Supplement Facts Labels.
Final rule. Fed. Regist. 2016, 81, 33741–33999.

14. Public Health England. McCance and Widdowson′s the Composition of Foods Integrated Dataset.
Available online: https://www.gov.uk/government/publications/composition-of-foods-integrated-dataset-
cofid (accessed on 23 November 2019).

15. Moore, J.B.; Horti, A.; Fielding, B.A. Evaluation of the nutrient content of yogurts: A comprehensive survey
of yogurt products in the major UK supermarkets. BMJ Open 2018, 8, e021387. [CrossRef]

16. HM Government. Childhood Obesity: A Plan for Action. 2016. Available online: https://www.gov.uk/

government/publications/sugar-reduction-from-evidence-into-action (accessed on 20 June 2019).
17. European Parliament Council of the European Union. Regulation (EC) No 1924/2006 of the European

Parliament and of the Council of 20 December 2006 on nutrition and health claims made on foods. Off. J.
Eur. Union 2006, L404, 9–25. Available online: https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:
2006:404:0009:0025:EN:PDF (accessed on 20 June 2019).

18. Department of Health UK. Guide to Creating a Front of Pack (FoP) Nutrition Label for Pre-Packed Products
Sold Through Retail Outlets. 2016. Available online: https://www.gov.uk/government/publications/front-of-
pack-nutrition-labelling-guidance (accessed on 20 June 2019).

19. Azais-Braesco, V.; Sluik, D.; Maillot, M.; Kok, F.; Moreno, L.A. A review of total & added sugar intakes and
dietary sources in Europe. Nutr. J. 2017, 16, 6. [CrossRef]

20. Public Health England. Sugar Reduction: The Evidence for Action; Annexe 5: Food Supply. 2015. Available
online: https://www.gov.uk/government/publications/sugar-reduction-from-evidence-into-action (accessed
on 20 June 2019).

21. Amies-Cull, B.; Briggs, A.D.M.; Scarborough, P. Estimating the potential impact of the UK government′s
sugar reduction programme on child and adult health: Modelling study. BMJ 2019, 365, l1417. [CrossRef]
[PubMed]

22. Public Health England. Sugar Reduction: Report on Progress between 2015 and 2018. 2019. Available online:
https://www.gov.uk/government/publications/sugar-reduction-progress-between-2015-and-2018 (accessed
on 21 September 2019).

23. Kantar Worldpanel. Grocery Market Share for Great Britain. Available online: https://www.kantarworldpanel.
com/en/grocery-market-share/great-britain (accessed on 12 July 2019).

24. Roberts, C.; Steer, T.; Maplethorpe, N.; Cox, L.; Meadows, S.; Nicholson, S.; Page, P.; Swan, G. National
Diet and Nutrition Survey: Results from Years 7 and 8 (combined) of the Rolling Programme (2014/2015 to
2015/2016). 2018. Available online: https://www.gov.uk/government/statistics/ndns-results-from-years-7-
and-8-combined (accessed on 19 July 2019).

25. Moore, J.B.; Sutton, E.; Hancock, N. A comprehensive survey of the nutrient content of yogurt products in
the UK′s five major online supermarkets in January 2019. 2019. [CrossRef]

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/445503/SACN_Carbohydrates_and_Health.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/445503/SACN_Carbohydrates_and_Health.pdf
http://dx.doi.org/10.1161/CIR.0000000000000439
https://digital.nhs.uk/data-and-information/publications/statistical/health-survey-for-england/2017
https://digital.nhs.uk/data-and-information/publications/statistical/health-survey-for-england/2017
http://dx.doi.org/10.1159/000356023
http://www.who.int/nutrition/publications/obesity/WHO_TRS_916/en/
http://www.who.int/nutrition/publications/obesity/WHO_TRS_916/en/
http://health.gov/dietaryguidelines/2015/guidelines/.
https://www.gov.uk/government/publications/composition-of-foods-integrated-dataset-cofid
https://www.gov.uk/government/publications/composition-of-foods-integrated-dataset-cofid
http://dx.doi.org/10.1136/bmjopen-2017-021387
https://www.gov.uk/government/publications/sugar-reduction-from-evidence-into-action
https://www.gov.uk/government/publications/sugar-reduction-from-evidence-into-action
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2006:404:0009:0025:EN:PDF
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2006:404:0009:0025:EN:PDF
https://www.gov.uk/government/publications/front-of-pack-nutrition-labelling-guidance
https://www.gov.uk/government/publications/front-of-pack-nutrition-labelling-guidance
http://dx.doi.org/10.1186/s12937-016-0225-2
https://www.gov.uk/government/publications/sugar-reduction-from-evidence-into-action
http://dx.doi.org/10.1136/bmj.l1417
http://www.ncbi.nlm.nih.gov/pubmed/30996021
https://www.gov.uk/government/publications/sugar-reduction-progress-between-2015-and-2018
https://www.kantarworldpanel.com/en/grocery-market-share/great-britain
https://www.kantarworldpanel.com/en/grocery-market-share/great-britain
https://www.gov.uk/government/statistics/ndns-results-from-years-7-and-8-combined
https://www.gov.uk/government/statistics/ndns-results-from-years-7-and-8-combined
http://dx.doi.org/10.5518/604


Nutrients 2020, 12, 171 12 of 12

26. Moore, J.B.; Horti, A.; Fielding, B. A comprehensive survey of the nutrient content of yogurt products in the
UK′s five major online supermarkets in November 2016. 2019. [CrossRef]

27. Public Health England. Sugar Reduction: Achieving the 20%. 2017. Available online: https://www.gov.uk/

government/publications/sugar-reduction-achieving-the-20 (accessed on 19 July 2019).
28. Dallacker, M.; Hertwig, R.; Mata, J. Parents′ considerable underestimation of sugar and their child′s risk of

overweight. Int. J. Obes. 2018, 42, 1097–1100. [CrossRef] [PubMed]
29. Public Health England. Sugar Swaps for Kids. Available online: https://www.nhs.uk/change4life/food-facts/

sugar/sugar-swaps-for-kids (accessed on 8 July 2019).
30. Schuldt, J.P.; Schwarz, N. The “organic” path to obesity? Organic claims influence calorie judgments and

exercise recommendations. Judgm. Decis. Mak. 2010, 5, 144–150.
31. Besson, T.; Lalot, F.; Bochard, N.; Flaudias, V.; Zerhouni, O. The calories underestimation of “organic” food:

Exploring the impact of implicit evaluations. Appetite 2019, 137, 134–144. [CrossRef] [PubMed]
32. Sethi, S.; Tyagi, S.K.; Anurag, R.K. Plant-based milk alternatives an emerging segment of functional beverages:

A review. J. Food Sci. Technol. 2016, 53, 3408–3423. [CrossRef] [PubMed]
33. Singhal, S.; Baker, R.D.; Baker, S.S. A Comparison of the Nutritional Value of Cow′s Milk and Nondairy

Beverages. J. Pediatr. Gastroenterol. Nutr. 2017, 64, 799–805. [CrossRef]
34. Vanga, S.K.; Raghavan, V. How well do plant based alternatives fare nutritionally compared to cow′s milk?

J. Food Sci. Technol. 2018, 55, 10–20. [CrossRef]
35. Thorning, T.K.; Raben, A.; Tholstrup, T.; Soedamah-Muthu, S.S.; Givens, I.; Astrup, A. Milk and dairy

products: Good or bad for human health? An assessment of the totality of scientific evidence. Food Nutr. Res.
2016, 60, 32527. [CrossRef]

36. Bengoa, A.A.; Iraporda, C.; Garrote, G.L.; Abraham, A.G. Kefir micro-organisms: Their role in grain assembly
and health properties of fermented milk. J. Appl. Microbiol. 2019, 126, 686–700. [CrossRef] [PubMed]

37. Pimenta, F.S.; Luaces-Regueira, M.; Ton, A.M.; Campagnaro, B.P.; Campos-Toimil, M.; Pereira, T.M.;
Vasquez, E.C. Mechanisms of Action of Kefir in Chronic Cardiovascular and Metabolic Diseases. Cell Physiol.
Biochem. 2018, 48, 1901–1914. [CrossRef] [PubMed]

38. Public Health England. Fermented (Yogurt) Drinks: A Supplementary Report to the Sugar
Reduction Guidelines, Outlining the Drinks Included and Separate Guidelines Set. Available
online: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/

773818/Fermented_yogurt_drinks_supplementary_report_to_sugar_reduction_guidelines.pdf (accessed on
20 June 2019).

39. Moore, J.B.; Fielding, B.A. Taxing confectionery, biscuits, and cakes to control obesity. BMJ 2019, 366, l5298.
[CrossRef] [PubMed]

40. Mela, D.J.; Woolner, E.M. Perspective: Total, Added, or Free? What Kind of Sugars Should We Be Talking
About? Adv. Nutr. 2018, 9, 63–69. [CrossRef]

41. CNS Media BV. Fruit Purees May Offer a Viable Strategy for Clearing US FDA’s New “Added Sugar” Label
“Hurdle”. Available online: https://www.foodingredientsfirst.com/news/fruit-purees-may-offer-a-viable-
strategy-for-clearing-us-fdas-new-added-sugar-label-hurdle.html (accessed on 3 August 2019).

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.5518/603
https://www.gov.uk/government/publications/sugar-reduction-achieving-the-20
https://www.gov.uk/government/publications/sugar-reduction-achieving-the-20
http://dx.doi.org/10.1038/s41366-018-0021-5
http://www.ncbi.nlm.nih.gov/pubmed/29467501
https://www.nhs.uk/change4life/food-facts/sugar/sugar-swaps-for-kids
https://www.nhs.uk/change4life/food-facts/sugar/sugar-swaps-for-kids
http://dx.doi.org/10.1016/j.appet.2019.02.019
http://www.ncbi.nlm.nih.gov/pubmed/30840876
http://dx.doi.org/10.1007/s13197-016-2328-3
http://www.ncbi.nlm.nih.gov/pubmed/27777447
http://dx.doi.org/10.1097/MPG.0000000000001380
http://dx.doi.org/10.1007/s13197-017-2915-y
http://dx.doi.org/10.3402/fnr.v60.32527
http://dx.doi.org/10.1111/jam.14107
http://www.ncbi.nlm.nih.gov/pubmed/30218595
http://dx.doi.org/10.1159/000492511
http://www.ncbi.nlm.nih.gov/pubmed/30092577
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/773818/Fermented_yogurt_drinks_supplementary_report_to_sugar_reduction_guidelines.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/773818/Fermented_yogurt_drinks_supplementary_report_to_sugar_reduction_guidelines.pdf
http://dx.doi.org/10.1136/bmj.l5298
http://www.ncbi.nlm.nih.gov/pubmed/31484653
http://dx.doi.org/10.1093/advances/nmx020
https://www.foodingredientsfirst.com/news/fruit-purees-may-offer-a-viable-strategy-for-clearing-us-fdas-new-added-sugar-label-hurdle.html
https://www.foodingredientsfirst.com/news/fruit-purees-may-offer-a-viable-strategy-for-clearing-us-fdas-new-added-sugar-label-hurdle.html
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Data Collection 
	Data Analysis 

	Results 
	Comparison of Yogurt Products Sold in 2016 and 2019 
	Changes in Sugar Contents of Yogurts within Different Product Categories 
	Total Sugar Contents of 2019 Yogurt Products across Categories 
	Examination of Organic Yogurts Subdivided by Category 

	Discussion 
	Conclusions 
	References

