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• The average nutrition quality in the ready-to-eat cereal market has been on a declining trend since late 1980s.
• The nutrition quality has reversed its trend since early 2000s but is still worse than late 1980s.
• Consumption gravitates towards less healthy options available in the market.
• The decline in nutritional quality intake cannot be attributed to pricier or a limited availability of healthier options.
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a b s t r a c t

We construct historical nutrition quality indices for the ready-to-eat cereal industry and find that: (1)
there exists a discrepancy between the nutrition quality of available products and that of the actual intake,
(2) nutrition quality declined between 1988 and 2001 but has been increasing since then (although levels
are still lower than in 1988), and (3) the decline in nutritional quality intake cannot be attributed to pricier
or a limited availability of healthier options.

© 2015 Elsevier B.V. All rights reserved.
1. Introduction

As of 2010, obesity has surpassed smoking to become the
number-one cause of preventable diseases and deaths in the
United States (Jia and Lubetkin, 2010). The resulting economic con-
sequences are substantial and range from greater public health
spending to increased health premiums (CDC, 2013; Jia and Lu-
betkin, 2010; Finkelstein et al., 2009). It is estimated that annual
spending attributable to obesity has doubled from $78 billion in
1998 to $147 billion in 2008 (now approximately 10% of all medi-
cal costs), with roughly half of that paid for by Medicare and Med-
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icaid (Finkelstein et al., 2009). Obesity has thus taken center stage
in health care policy debates, yet we still have no clear consensus
as to what causes lay behind the obesity epidemic.

One natural starting point is a study of how the food we con-
sume as a nation has changed over time, and how those changes re-
late to declining dietary health. However, past research lacks data
sufficiently detailed and comprehensive to track product availabil-
ity, quantities consumed, and observed prices as they shift over
time. As a result, the interaction between nutrition andmarket fac-
tors such as the supply of and demand for food remains largely un-
examined.

Combining a novel longitudinal dataset detailing nutrition in-
formation with weekly scanner data, we contribute to the liter-
ature and the public debate by documenting and analyzing the
evolution of: (a) nutrition quality of available products, and (b) nu-

http://dx.doi.org/10.1016/j.econlet.2015.05.021
http://www.elsevier.com/locate/ecolet
http://www.elsevier.com/locate/ecolet
http://crossmark.crossref.org/dialog/?doi=10.1016/j.econlet.2015.05.021&domain=pdf
mailto:emilywang@resecon.umass.edu
http://dx.doi.org/10.1016/j.econlet.2015.05.021


106 E. Wang et al. / Economics Letters 133 (2015) 105–108
trition quality intake1 over a period of nearly one quarter century
(1988–2011). Our analysis focuses on a frequently studied prod-
uct in the US: ready-to-eat (RTE) cereals. Furthermore, we inves-
tigate two commonly cited claims: (1) that healthier products are
significantly more expensive, and increasingly so over time,2 than
their unhealthy counterparts (Darmon et al., 2004; Parker-Pope,
2007; Drewnowski, 2010; Monsivais et al., 2010), and (2) that
healthy products are not equally available in all food markets.3

We find that, in general, the nutritional quality of food available
and consumed has been declining over time, with the exception
of a small recent improvement, conforming to noted trends in
obesity. Furthermore, we find that consumers favor less healthy
products disproportionately given the nutrition profile of products
available. With regard to the two popular claims detailed above,
we fail to find evidence supporting either. Specifically, our results
suggest that nutritional quality is not strongly correlated to prices,
and that healthy options are equally available across all markets
studied, including poorer ones. Given these findings, our work
suggests that policies such as education and advertising aimed
at changing consumer preferences are the tools most likely to be
effective in the ongoing battle against obesity.

2. Data collection and empirical implementation

We assemble and merge two large national datasets, a unique
panel of nutrition information and a comprehensive panel of retail
sales data.4 The first makes use of Netzer’s ‘‘The Complete Book of
Food Counts’’, which provides the nutritional profiles5 of over 150
top brands of cereal roughly biennially6 from 1987 through 2011.
The second makes use of scanner databases with information on
availability, price, and sales volume to track market shares for all
top brands across 31metropolitan areas in intervals of roughly five
years from 1988 to 2011.7

In conjunction, these two datasets allow us to quantify the nu-
tritional profiles of foods available and foods consumed in a given
market in time and place. To do so, we consider both individual nu-
trient levels (e.g., fat, sodium) as well as the overall healthfulness
of a product as measured by the Nutrient-Rich Foods Index (NRF).8

1 We adopt commonly used measures of nutrition quality (defined in the next
section). ‘‘Nutrition quality of available products’’ refers to the average of these
measures over all products sold in the market; ‘‘nutrition quality intake’’ or
‘‘nutrition quality of actual intake’’ refers to the market share-weighted average of
these measures over all products.
2 This hypothesis is consistentwith declining nutrition in theUS, andwithDubois

et al. (2013), who find that ‘‘if faced with French prices and product attributes, the
average US household would purchase substantially fewer calories’’.
3 In particular, Larson et al. (2009) and Powell et al. (2007) suggest that healthy

food options are less available in lower-income neighborhoods.
4 Collection of both retail data and nutrition information and its assembly over

long periods of time is a challenging and arduous task; formany panels we digitized
data that were only available in historical paper records.We can provide full details
regarding the data collection and assembly process upon request.
5 For each product in each period, the publication documents calories, protein,

carbohydrates, fat, cholesterol, sodium, and fiber for basic generic foods as
well as brand-name products. However, the data lacks information on essential
vitamins/minerals. This is not a limitation in our analysis due to the uniformity in
the fortification used in the cereal category.
6 Most breakfast cereal brands undergo periodic reformulations and newproduct

introductions; accounting for these changes is crucial for accurately capturing
changes in nutritional profiles.
7 More specifically, we use the 1988, 1992, 1996, 2001, 2006, and 2011 waves of

the data. The 1988 and 1992 waves are aggregated at the quarterly metropolitan
level, whereas the latter waves are disaggregated weekly scanner data.
8 The NRF was developed by Fulgoni et al. (2009) and is now a well-established

method for quantifying nutrition quality. As a robustness check we calculate and
performanalysis for a differentmeasure of healthiness, theNutrition Profiling Index
(NPI), described in Harris et al. (2012). Contrary to the NRF, which is a continuous
Fig. 1. Nutrient Rich Foods Index over time.

We calculate the NRF value for each product and use these
values to construct two indices: (1) a simple average of the NRF
of all brands available in each market, and (2) a sales volume-
weighted average of theNRFof brands sold in eachmarket. The first
determines the overall nutritional quality of products available and
serves to demonstrate whether that quality varies over time9 or
geography. Conversely, the second index captures the nutritional
profile, and variation therein, of products actually consumed.10
Taken together, the two indices indicate whether the nutrition
profile of available products, themeasuremost commonly adopted
in the literature, differs from the nutrition quality consumed—the
metric far more relevant to a discussion of obesity.

3. Main results

Trends in the nutritional profiles of products available and of
products consumed in the RTE cerealmarket from1988 to 2011 are
plotted in Fig. 1 and reveal two clear patterns. First, overall nutri-
tion quality declined steadily through 2001, registering 66% with
respect to 1988. However, the decline has not been monotonic;
following a drastic decrease in early 2000, nutritional profiles of
available cereals have been improving ever since and are now 14%
higher than at the beginning of the century, although still short by
16% than in 1988.

More importantly, the market share-weighted index, which
tracks actual consumption, always registers substantially below
the first index in nutritional quality. This implies that,while health-
ier alternatives may be available, on average US consumers have
disproportionally favored unhealthier cereals. It also suggests that
studies based only on unweighted nutrient averages – the metric
used in prior work – will be biased upwards.

Furthermore, our results show great heterogeneity across geo-
graphical regions in the nutritional quality of cereals consumed—
heterogeneity due to differences in consumer preferences, rather
than in products available. Fig. 2, comparing the nutritional profile
of available products (left panel) and of products consumed (right
panel) for each metropolitan area in 2011, illustrates this point by
showing that the former is consistent across regions while the lat-
ter varies significantly.

Additionally, while heterogeneity in the unweighted index
has been on the decline since 1996, the nutritional profile of
consumption has remained diverse across the country. This implies

function of diverse nutrient quantities, the NPI is based on a discrete point system.
Nonetheless, the two indices are highly correlated with a correlation coefficient
above 0.77 and the results of our analysis are qualitatively very similar independent
of whether they are based on NPI or on NRF.
9 Variation over time would be due not only to the entry of new brands, but

decisions by existing brands to change ingredients or to discontinue old products
or introduce new ones.
10 We do not observe actual at-home consumption and instead proxy for it using
household purchases. This approach is valid unless the share of a package actually
consumed is significantly correlated to the nutritional value of its contents.
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Fig. 2. Nutrient Rich Foods Index by market in 2011*.
Fig. 3. Scatter Plot of Nutrition Quality and Prices*.
that consumers in some regions tend to choose products along
the healthier spectrum while those in others do the opposite.
Consequently, regional variation in dietary profiles has remained
consistently large even as product offerings became uniform.

4. Supporting results

As discussed, one popular explanation for consumption dispro-
portionately and increasingly favoring less healthy foods is that
unhealthy options are cheaper, and becoming increasingly so. To
explore this hypothesis, we analyze the relationship between nu-
trition and prices. Fig. 3 shows brand-level scatter plots of prices
and NRF (unweighted) for 1988 and for 201111 and suggests no
strong association between prices and nutritional values exists in
either time period. Furthermore, the lack of association is consis-
tent over time; prices have been evenly spread across all nutri-
tional values in every year since the late 1980s.

To confirm this casual observation we present in Table 1
correlation coefficients between prices and NRF values. The
coefficients range from 0.03 to 0.14, thereby failing to support the
hypothesis that, in the market studied, more nutritious products
are significantly less affordable. To the contrary, the evidence is
consistent with the notion that, equal prices notwithstanding,
consumers still gravitate towards less nutritious options. We
repeat the same analysis for each of three important nutrients
(sugar, sodium, and fiber)12 and reach a similar conclusion.

The second popular claim is that healthier foods are more
available in particular places, namely, wealthier neighborhoods
(Beaulac et al., 2009; Treuhaft and Karpyn, 2010). To evaluate this
claim in the RTE-cereal market, we first measure the availability

11 Including other years does not change our conclusions.
12 Fat and cholesterol do not occur in significant quantities in the products studied
here.
Table 1
Correlation between Nutrition and Price.

Correlation in
1988

Correlation in
2001

Correlation in
2011

Overall

NRF −0.1436 0.0298 0.0688 −0.0038
Sodium −0.1227 0.2118 0.1944 0.1190
Fiber −0.1523 0.0226 0.0951 −0.0202
Sugar 0.1101 −0.1978 −0.1171 −0.0711

Table 2
Correlation between Nutrition and Availability.

Correlation in 2001 Correlation in 2011 Overall

NRF 0.0355 0.0767 0.0366
Sodium 0.1674 0.0400 0.1301
Fiber 0.0064 0.0638 0.0190
Sugar −0.1250 −0.1256 −0.1080

of each product within each major metropolitan area by taking a
simple ratio between the number of stores offering the product and
the total number of stores in that market.13 We then compute the
correlation of this measure to indicators of nutrition quality (both
overall NRF and the level of individual nutrients).

Table 2 presents the results and shows that, for example, in
2001 the correlation between NRF value and the number of stores
offering a given product was 0.0355. That is, healthier products
were available at slightly more stores than unhealthy food. If the
hypothesis of discriminatory access to healthy foods were correct,
we would expect to see a correlation that is negative and larger
in absolute value, indicating that healthy foods are available at
significantly fewer stores than unhealthy varieties. Thus, the data
fails to support the stated hypothesis.

13 We are only able to do this exercise for data after 2000 as we do not have store-
level data for earlier years.
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5. Closing discussion

Using novel historical data for the RTE cereal industry, we
study the evolution of dietary quality in the US over two decades
and the potential causes behind its decline. We find that while
nutrition has been improving since the beginning of the 21st
century, it has yet to fully recover from the long decline it has
suffered since at least the 1980s. Understanding the causes driving
this trend has important consequences for policy-makers seeking
to reverse it with the larger goal of combating obesity and the
ever-increasing medical costs that accompany it. We contribute
to this understanding by presenting descriptive evidence that
suggests that the declining trend cannot be explained by changes
in product offerings alone. Indeed, the data indicates that neither
prices nor local availability are responsible for unhealthy eating.
While our findings are specific to a single product category,
they speak to broader policy strategies regarding healthful eating
and suggest that efforts to improve dietary intake may be more
effective if focused on consumer preferences rather than supply-
side regulation. This can be particularly important when policy-
makers considering producer-focused policies (such as banning an
unhealthy ingredients) or consumer-directed interventions (such
as nutrition-focused health education in elementary schools) must
choose where to most effectively direct resources (see Table 1).

Acknowledgment

The views expressed in this article are solely those of the au-
thors, who are responsible for the content, and do not necessarily
represent the views of Cornerstone Research.
References

Beaulac, J., Kristjansson, E., Cummins, S., 2009. A systematic review of food deserts,
1966-2007. Prevent. Chronic Disease 6 (3).

CDC. 2013. CDC Health Disparities and Inequalities Report — United States.
Darmon, N., Briend, A., Drewnowski, A., 2004. Energy-dense diets are associated

with lower diet costs: a community study of French adults. Public Health Nutr.
7 (1), 21–27.

Drewnowski, A., 2010. The costs of US foods as related to their nutritive value. Am.
J. Clin. Nutr. 92 (5), 1181–1188.

Dubois, P., Griffith, R., Nevo, A., Do Prices and Attributes Explain International
Differences in Food Purchases? NBER Working Paper 18750, 2013.

Finkelstein, E.A., Trogdon, J.G., Cohen, J.W., Dietz, W., 2009. Annual medical
spending attributable to obesity: payer-and service-specific estimates. Health
Affairs 28 (5), 822–831.

Fulgoni III., V.L., Keast, D.R., Drewnowski, A., 2009. Development and validation of
the nutrient-rich foods index: a tool to measure nutritional quality of foods. J.
Nutr. 139, 1549–1554.

Harris, J.L., Schwartz, M.B., Brownell, K.D., Sarda, V., Dembek, C., Munsell, C., Shin,
C., Ustjanauskas, A., Weinberg, M., 2012. Cereal FACTS 2012: Limited progress
in the nutrition quality and marketing of children’s cereals. Rudd Center Food
Policy & Obesity.

Jia, H., Lubetkin, E.I., 2010. Trends in quality-adjusted life-years lost contributed by
smoking and obesity. Am. J. Prev. Med. 38 (2), 138–144.

Larson, N.I., Story, M.T., Nelson, M.C., 2009. Neighborhood environments:
disparities in access to healthy foods in the US. American J. PreventiveMedicine
36 (1), 74–81.

Monsivais, P., Mclain, J., Drewnowski, A., 2010. The rising disparity in the price of
healthful foods: 2004-2008. Food Policy 35 (6), 514–520.

Parker-Pope, T., A high price for healthy food, Weblog entry. Well Blog – NY-
Times.com, Date posted: December 5, 2007, Date accessed: January 12, 2013
(http://well.blogs.nytimes.com/2007/12/05/a-high-price-for-healthy-food/).

Powell, L.M., Slater, S., Mirtcheva, D., Bao, Y., Chaloupka, F.J., 2007. Food store
availability and neighborhood characteristics in the United States. Prev. Med.
44 (3), 189–195.

Treuhaft, Sarah, Karpyn, Allison, 2010. The grocery gap: who has access to healthy
food and why it matters. Policy Link.

http://refhub.elsevier.com/S0165-1765(15)00216-5/sbref1
http://refhub.elsevier.com/S0165-1765(15)00216-5/sbref3
http://refhub.elsevier.com/S0165-1765(15)00216-5/sbref4
http://refhub.elsevier.com/S0165-1765(15)00216-5/sbref6
http://refhub.elsevier.com/S0165-1765(15)00216-5/sbref7
http://refhub.elsevier.com/S0165-1765(15)00216-5/sbref8
http://refhub.elsevier.com/S0165-1765(15)00216-5/sbref9
http://refhub.elsevier.com/S0165-1765(15)00216-5/sbref10
http://refhub.elsevier.com/S0165-1765(15)00216-5/sbref11
http://well.blogs.nytimes.com/2007/12/05/a-high-price-for-healthy-food/
http://refhub.elsevier.com/S0165-1765(15)00216-5/sbref13
http://refhub.elsevier.com/S0165-1765(15)00216-5/sbref14

	Evolution of nutritional quality in the US: Evidence from the ready-to-eat cereal industry
	Introduction
	Data collection and empirical implementation
	Main results
	Supporting results
	Closing discussion
	Acknowledgment
	References


