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Abstract
Objective: Americans consume Na in excess of daily recommendations. Most
dietary Na comes from packaged foods, and bread is a major contributor. In the
UK, national Na reduction strategies contributed to lower Na levels in packaged
foods and lower population Na intake. Similar initiatives are emerging in the USA
and require surveillance to assess effectiveness. We aimed to examine Na levels in
bread products in the USA and compare levels with similar UK products.
Design: Na data for bread products were obtained from the US Label Insight Open
Data Initiative (n 4466) and the FoodSwitch UK database (n 1651). Mean, median
and range of Na content, and proportion of products meeting Na targets established
by the National Salt Reduction Initiative (NSRI) and the UK Department of Health
(DH) were calculated overall, by bread type and by country.
Results: Mean (SD) Na content in bread was 455 (170)mg/100 g in the USA and 406
(179)mg/100 g in the UK. In both countries, savoury bread had the highest mean
Na (USA= 584mg/100 g, UK= 543mg/100 g) and fruit bread the lowest mean Na
(USA= 345mg/100 g, UK= 277mg/100 g). Na content of US bread products was
12% higher than in the UK, with 21% of US bread products and 31% of UK bread
products meeting the NSRI and DH targets, respectively.
Conclusions: US bread products have, on average, 12% more Na than similar
products in the UK. Variation in Na content within product categories, and
between countries, suggests the feasibility of manufacturing products with lower
Na to lower dietary Na intake.
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Despite the well-established link between elevated dietary
Na intake and hypertension(1–4), a leading risk factor for
CVD, the US population consumes an average of 3400mg
of Na daily(5), which exceeds daily recommendations from
the American Heart Association (1500mg/d)(6) and the
National Academy of Medicine (2300mg/d)(7). As more
than 75% of dietary Na comes from processed foods(8)

and because bread is a major contributor of Na in the US
diet(7), population-based strategies to lower Na in the food
supply are necessary to improve population health(5,9).

The best-documented population-level Na reduction
programme comes from the UK. In response to the

growing evidence linking excess dietary Na to hyperten-
sion and other CVD, the UK Food Standards Agency
partnered with food manufacturers, retailers and suppliers
to implement a structured, gradual reformulation pro-
gramme, in which they established voluntary, incremental
Na targets for eighty-five categories to guide Na reduction
in packaged foods(10). As a result of this programme, large
reductions in the Na content of packaged foods were seen,
with a 17% reduction in Na content of bread alone
between 2001 and 2011(11). Over a 10-year period, mean
consumption of dietary Na in England was reduced by
~1 g/d(12), which is estimated to contribute to saving
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approximately 9000 lives per year and more than
£1·5 billion per year in health-care costs(11). Further lower
targets were subsequently set by the Department of Health
(DH), who took over responsibility for nutrition in the UK,
to be achieved by 2017(13).

In the USA, similar initiatives are emerging. The
National Salt Reductive Initiative (NSRI) was launched in
2009 and developed voluntary Na reduction targets for
sixty-two packaged food categories to guide corporations
in their efforts to reduce Na in their products by 2014(14).
In 2016, the Food and Drug Administration released
draft voluntary Na reduction targets for 150 categories of
processed food; however, these have not yet been fina-
lized(15). Implementation and evaluation of such targets
require surveillance of the food supply, both to establish
current levels of Na (and indeed, other nutrients of con-
cern) and to assess the effectiveness of Na reduction
efforts over time.

Because bread is one of the highest contributors to
dietary Na in the USA, our objectives were to examine the
Na content in US bread products (i) overall and by bread
type, (ii) in comparison to similar products in the UK, due
to the longevity and well-established effectiveness of
its Na reduction initiative, and (iii) with respect to the
proportion of products meeting US Na reduction targets.

Methods

Study design and data collection
Data for the present study were derived from Label Insight
(labelinsight.com), which is the largest publicly available
branded food composition database in the USA. Label
Insight launched the Open Data Initiative in 2017, which
provides researchers with open access to granular food
composition data. The database is updated daily and
contains information on >200 000 barcoded food and
beverage items (representing >80% of the US packaged
food supply). From this data set, we extracted the brand
name, product name, bread type, serving size and Na in
mg per serving for 4466 bread products. Using serving size
and Na content per serving, we calculated mg per 100 g for
each product.

To assess Na content in UK bread products, we utilized
the FoodSwitch UK database, which was previously
developed by The George Institute for Global Health and
Consensus Action on Salt and Health, and can serve as a
contemporary, granular surveillance system of the pack-
aged food supply in the UK. Data were collected during
2012–2016 from stores in the top nine supermarket chains
in the Greater London area, using The George Institute
Data Collector mobile phone application. For each pro-
duct, the barcode was scanned and photographs were
taken of the front of the package, nutrition label and
ingredients list. Content from the images was then
transcribed and entered into the FoodSwitch database.

Additional data were also acquired in 2013–2014 from
Brandbank, a company that provides product information
for e-commerce websites and merchandising applications.
We extracted bread name, product name, bread type and
Na content in g/100 g for 1651 bread products. From the
Na content given in g/100 g, we calculated the Na content
in mg per 100 g for all products.

Statistical methods
We assigned each bread product to one of twenty sub-
categories based on our previous research(16). The mean,
median, SD and range of Na content in mg/100 g for bread
products overall and for each sub-category for each
country were calculated(17). The mean Na content in US
and in UK bread products was compared both overall and
by sub-category using Student’s t test. We compared the
proportion of products meeting the 2014 NSRI Na target of
≤360mg Na/100 g, which is the same as the 2017 DH Na
target for the UK(13), using the χ2 test. We used the SAS
statistical software package version 9.4 for all analyses.

Results

For 4466 US bread products, the mean (SD) Na content
overall was 455 (170) mg/100 g, range 0–3219mg/100 g
(Table 1). Sub-categories with the highest mean Na levels
were savoury bread (584mg/100 g), rye bread (557mg/
100 g) and flat breads (549mg/100 g). Sub-categories with
the lowest mean Na levels were pizza bases (381mg/
100 g), other grain breads (such as spelt, sprouted grain;
351mg/100 g) and fruit breads (345mg/100 g). Overall,
21% of US bread products met the 2014 NSRI Na target,
with savoury bread having the lowest proportion of
products meeting the target (5%) and fruit breads the
highest (62%).

For 1651 UK bread products, the mean (SD) Na content
overall was 406 (179) mg/100 g, range 0–4900mg/100 g.
Bread types with the highest mean Na content were
savoury breads (543mg/100 g), flat breads (479mg/100 g)
and crumpets (462mg/100 g). Bread types with the lowest
mean Na content were fruit bread (277mg/100 g), naan
(338mg/100 g) and rye bread (345mg/100 g). Overall,
31% of UK bread products met the NSRI Na target, with
sweet breads having the lowest proportion of products
meeting the target (8%) and fruit breads the highest
(88%).

Overall, the mean Na content of US bread products was
12% higher than in the UK (455mg/100 g v. 406mg/100 g,
P< 0·0001). Additionally, a significantly smaller proportion
of US bread products met the NSRI/DH Na target
compared with the UK (21% v. 31%, P< 0·0001). Cross-
country comparisons by bread sub-category revealed
similar patterns in most bread sub-categories, with US
products having significantly more Na than UK products in
eleven of the twenty bread sub-categories (P< 0·05; Fig. 1)
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and a lower proportion of products meeting Na targets in
eight of twenty bread sub-categories (P< 0·05; Table 1).
White bread products in the USA had significantly higher
Na levels compared with similar products in the UK
(471mg/100 g v. 421mg/100 g, P< 0·001), but there were
no differences between countries for wholemeal/wheat
bread (445mg/100 g v. 436mg/100 g, P= 0·96) or grain
bread (398mg/100 g v. 396mg/100 g, P= 0·88).

Discussion

Our findings demonstrate that, compared with the UK,
bread products in the USA contain more Na and a lower
proportion of US products meet national Na reduction
targets. Because the mean Na content in all bread products
was nearly 100mg Na/100 g above the NSRI target and
because nearly 80% of US breads failed to meet this target,
it is likely that population-level initiatives and close
partnerships between policy makers, health organizations
and manufacturers will be required to reduce Na levels
in US packaged foods and to reduce population dietary
intake of Na.

We also observed wide variation in Na content within
US bread products and between both countries, which
suggests that the lowering of Na content of bread products

through voluntary reformulation efforts, similar to those
enacted in the UK, is likely feasible in the USA. These
differences and trends suggest that Na reduction initiatives,
with sufficient buy-in and adequate independent mon-
itoring, have the potential to achieve substantial change in
salt intake of the population. Modelling estimates in the
USA have suggested that reducing Americans’ Na intake
by 1200mg/d could reduce the annual number of deaths
by 44 000 to 92 000, new cases of CHD by 60 000 to
120 000, stroke by 32 000 to 66 000, and myocardial
infarction by 54 000 to 99 000(18). Coupled with the fact
that more than two-thirds of dietary Na intake in the USA
derives from packaged foods(19), this suggests that the
potential effects of population-level reductions in dietary
Na through packaged food reformulation are large.

One limitation of our study is that our databases did not
contain sales information, preventing us from assessing
the Na content of frequently purchased foods. However,
our findings for overall Na content of US breads are similar
to those of the 2014 NSRI Na analysis for bread products
(455mg/100 g v. 454mg/100 g)(20). Per the NSRI analysis,
there was a significant reduction in the Na content in
bread products from 2009 to 2014, both for sales-weighted
and unweighted data(20). Thus, our findings demonstrate
that, despite a reduction in Na between 2009 and 2014,
there has been no further substantial change since 2014,

Table 1 Comparison of sodium content in the USA and UK by bread type and by percentage meeting sodium reduction targets; data
obtained from the US Label Insight Open Data Initiative (n 4466) in 2017 and the FoodSwitch UK database (n 1651) covering 2012–2016

USA UK

Meeting
target* Na content (mg/100 g)

Meeting
target* Na content (mg/100g) P value†

Sub-category N n % Mean SD Median Range N n % Mean SD Median Range t test χ2 test

All 4466 957 21 455 170 459 0–3219 1651 508 31 405 179 400 0–4900 <0·0001 <0·0001
Savoury bread 19 1 5 584 163 525 353–900 59 12 20 543 613 420 60–4900 0·6432 0·1251
Rye bread 186 18 10 557 193 558 18–1065 12 5 42 345 180 390 0–510 0·0003 0·0008
Flat bread 141 19 13 549 237 476 0–1556 125 36 29 479 241 400 0–1500 0·0172 0·0021
French and Italian

bread
266 21 8 534 155 543 16–1129 19 4 21 392 34 390 340–450 <0·0001 0·0501

Naan 38 10 26 510 175 519 0–756 109 74 68 338 118 320 100–810 <0·0001 <0·0001
Specialty breads 199 24 12 494 148 494 0–1235 70 27 39 398 134 400 0–800 <0·0001 <0·0001
Garlic bread 43 4 9 484 130 509 8–706 107 20 19 417 66 400 300–600 0·0021 0·1561
Bread rolls 720 65 9 484 112 487 0–929 284 79 28 405 119 400 0–1400 <0·0001 <0·0001
White bread 317 34 11 471 99 478 0–900 172 17 10 421 89 400 0–840 <0·0001 0·7712
Wholemeal/wheat

bread
523 86 16 445 119 446 0–1517 172 28 16 436 119 400 0–1000 0·3836 0·9597

Crumpets 3 1 33 437 113 430 327–553 27 4 15 462 127 480 210–840 0·7464 0·4142
Sweet bread 80 12 15 432 411 363 1–3219 75 6 8 366 102 380 0–700 0·1648 0·174
English muffins 132 34 26 427 154 392 14–1000 22 12 55 347 74 345 200–500 0·0003 0·0063
Bagels 366 88 24 423 121 421 57–929 41 20 49 367 137 370 0–600 0·0062 0·0007
Multigrain bread 380 129 34 398 115 395 0–960 87 18 21 396 96 400 10–810 0·8808 0·0163
Pita bread 101 40 40 383 174 411 0–1058 71 30 42 385 136 390 90–700 0·9259 0·7277
Pizza bases 76 35 46 381 223 399 53–954 28 11 39 459 194 405 200–980 0·1069 0·5377
Other grain bread 60 27 45 351 143 385 0–667 20 5 25 402 103 400 100–570 0·1523 0·1138
Fruit bread 162 101 62 345 143 341 2–988 103 91 88 277 136 250 80–1000 0·0002 <0·0001
Other bread 654 208 32 437 220 445 0–3069 48 9 19 421 94 400 230–600 0·3277 0·0589

*Target is the US 2014 National Salt Reduction Initiative (NSRI) Na target of ≤360mg/100 g, which is the same as the 2017 Department of Health Na target for
the UK (NSRI target is ≤220mg Na/100 g for sweet bread).
†t Test for mean Na content per 100 g by country or χ2 test for proportion in target by country.
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underscoring the need for ongoing evaluation of the levels
of adverse nutrients in the food supply and ongoing
engagement with the food industry to effect further
progress.

Overall, our analysis reinforces the call to approach Na
reduction from a public health and policy standpoint and
underscores the need for robust, granular and current data
describing the nutritional composition of the packaged
food supply. It also highlights the need for a compre-
hensive surveillance system and for consumer-based
interventions to educate and enable individuals to make
healthier choices at point of purchase. Na levels in US
bread products remain high, and it is likely that a
government-led initiative, such as what was seen in the
UK, is needed to reduce the Na content of the US pack-
aged food supply. It will be important to monitor whether
the Food and Drug Administration’s draft Na reduction
targets are finalized, and if so, whether they have an effect
on Na reduction in the US food supply.
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