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Abstract

Healthier foods initiatives (HFIs) by national food retailers offer an opportunity to improve the 

nutritional profile of packaged food purchases (PFPS). Using a longitudinal dataset of US 

household PFPs, with methods to account for selectivity of shopping at a specific retailer, we 

modeled the effect of Walmart’s HFI using counterfactual simulations to examine observed vs. 

expected changes in the nutritional profile of Walmart PFPs. From 2000 to 2013, Walmart PFPs 

showed major declines in energy, sodium, and sugar density, as well as declines in sugary 

beverages, grain-based desserts, snacks, and candy, beyond trends at similar retailers. However, 

post-HFI declines were similar to what we expected based on pre-HFI trends, suggesting that these 

changes were not attributable to Walmart’s HFI. These results suggest that food retailer-based 

HFIs may not be sufficient to improve the nutritional profile of food purchases.

INTRODUCTION

Food retailers are unique and critical allies in the fight against obesity.1, 2 In fact, since 

2011, three of the US’ largest grocers have implemented “healthier foods initiatives” (HFIs) 

intended to improve the healthfulness of foods consumers purchase. These efforts most often 

consist of strategies to help consumers identify healthier options through shelf or front-of-

package labels, and sometimes include additional measures, such as strategic price cut, 

product reformulation, or additional marketing initiatives. Such retailer-based strategies 

have major potential to improve the nutrient profile of what US households purchase and 

consume, not only because food stores in general provide the majority of daily energy for 

US children and adults,3, 4 but also because national trends towards chain stores and 

consolidation 5 means that a limited number of top retailers account for the majority of US 

food purchases.6

Yet, no independent work has evaluated whether a multi-component HFI at a major national 

retailer actually improves the nutritional profile of food purchases. One important case study 

is Walmart, which is the US’ largest food retailers,6 with over 80% of households shopping 

there in 2012 (unpublished data), and is one of the largest recipients of Supplemental 

Nutrition Assistance Program (SNAP) spending.7 In 2011, Walmart announced an HFI with 

the stated intent of helping consumers make healthier food purchases.8 The HFI included 

efforts to help consumers make healthier choices, including a front-of-package labeling 
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system identifying items meeting certain nutrition criteria and strategic price reductions on 

healthier items. The HFI also included efforts to improve the healthfulness of the foods 

available, with goals to eliminate trans fat, reduce sodium by 25 percent, and added sugar by 

10 percent in key product categories by 2015, (presumably achieved through the 

introduction of new products, removal of products, or reformulation).9

The goal of the present study is to use a natural experiment, capitalizing on observations of 

household packaged food purchases before and after implementation of Walmart’s HFI, to 

examine whether HFIs can improve the nutritional profile of packaged food purchases at 

major chain food retailers. However, there are a number of major challenges associated with 

examining HFIs at chain food retailers, especially using a natural experiment approach. To 

our knowledge, the only study that has examined a chain retailer-based initiative focused on 

a shelf labeling program, and found that use of a star icon shelf label was linked to 

significant but small (less than 2 percent) increases in the percent of purchases with a star 

icon after the intervention.10 However, this analysis simply examined the proportion of 

purchases with a star icon before and after implementation. This type of simple pre/post-

intervention analysis cannot distinguish whether changes are attributable to the intervention, 

or to other concurrent secular trends that impacted food purchasing. In the case of Walmart, 

it is important to distinguish between ostensible HFI effects and other concurrent trends, 

including the “Great Recession,” the large increases in global food prices, or other shifts in 

the food retail environment, including industry-wide changes in product assortment or 

formulation.11, 12

In addition, lack of an appropriate control group can sometimes pose a major challenge to 

evaluating food retailer-based interventions. For example, two studies in the US and 

Scotland examining the impact of introducing a food retailer into food deserts on fruit and 

vegetable intake used controlled quasi-experimental designs, where the intervention 

community was matched to a “control” community on perceptions of food access, found that 

the intervention was not associated with increased fruit and vegetable intake,2, 13 whereas a 

similar intervention in Britain without a comparison found improvements in fruit and 

vegetable intake.14 Another study by Foster et al used a cluster-randomized study matching 

intervention and comparison stores based on sales from food-assistance programs and store 

size, to examine a 6-month, in-store marketing intervention to promote sales of healthier 

products.15 Yet, in the case of Walmart, no clear comparison group exists, as to the best of 

our knowledge, the intervention occurred in all Walmart stores at the same or nearly the 

same time, and there are no stores which remain “unexposed” to the intervention.

Ideally, we would observe the counterfactual: what would the nutritional profile of 

purchases look like if the HFI had not been enacted, holding all other factors constant? This 

approach was recently used by Ng et al to evaluate the Healthy Weight Commitment 

Foundation’s (HWCF) pledge to cut 1.5 trillion calories from the US food supply,16 but has 

not yet been applied to examine similar pledges by food retailers.

These evaluation efforts are further complicated by concerns about selectivity issues: as the 

retailer implements its HFI, it may attract more customers seeking out these new healthier 

food options. Thus, a key question is whether a retailer truly improved the nutrient profile of 
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packaged food purchases (PFPs), or whether it simply attracted a more health-conscious 

consumer base.

The final challenge is determining the appropriate baseline period against which to measure 

these changes: since in a natural experiment, investigators do not implement an intervention 

but observe variation in response to natural events, it is not always obvious when the 

intervention occurred. In the present example, although Walmart formally announced their 

HFI in January of 2011, much of their online marketing suggests an earlier start date (i.e. 

“between 2008 and 2011 we removed 1.5 million pounds of salt across the commercial 

bread category”).9 While it is not uncommon for organizations to initiate changes in 

products prior to the formal beginning of a program or policy, as demonstrated by recent 

school lunch and menu labeling initiatives and many corporate voluntary initiatives,17-19 this 

ambiguity surrounding the implementation date is often overlooked.

The objective of this study is to examine whether Walmart’s HFI improved the nutritional 

profile of packaged food purchases (PFPs) from pre-HFI (2000-2010) to post-HFI 

(2011-2013), including densities of nutrients such as energy, sodium, and total sugar, as well 

as the contributions of key food groups. We conduct counterfactual simulations by 

comparing the projected pre-HFI trends in nutrient profile of Walmart PFPs to observed 

post-HFI trends in nutrient profile. We will also compare these to concurrent trends in PFPs 

at other chain retailers, to examine whether the HFI was associated with any changes above 

and beyond industry trends. We also examine whether results varied by whether Walmart’s 

stated pre-HFI period vs. a pre-HFI period as indicated by the data were used.

METHODS

Data

This study uses data on household PFPs from 2000 to 2013 from the Nielsen Homescan 

longitudinal dataset. Details of the sampling frame and methodology have been published 

elsewhere.20 In brief, households are sampled from 76 metropolitan and non-metropolitan 

US markets, and use a handheld scanner to record information on all PFPs. PFPs include all 

food and beverages with a bar code, including all consumer packaged goods and packaged 

fresh fruit and vegetables (e.g., a bag of lemons), but excluding unpackaged meat and 

produce (e.g., a single lemon).

In order to understand whether shifts in the nutrient profile of Walmart PFPs were above and 

beyond industry trends, we also examined shifts in PFPs from other chain retailers (i.e. chain 

grocery stores, supermarkets, and supercenters with at least 10 locations), who are the most 

comparable group of stores given their size and product assortment. Information on PFPs 

was linked at the UPC level to nutrition data from the Nutrition Facts Panel,21 updated 

annually, and includes both nationally-branded and store-brand products. However, due to 

contract agreements with our data vendors, we were unable to identify and examine store-

brand products sold by specific retailers. Household-quarter observations were included for 

sample households that shopped for PFPs at Walmart (n= 1,212,803) or other chain retailers 

(n= 2,521,128) for at least two quarters. Demographic characteristics of the sample can be 

found in Appendix Exhibit 1.22
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Nutrition Outcomes

Nutrient outcomes were evaluated separately for PFPs from Walmart and other chain 

retailers, and included density for energy (kcal/100 g), total sugar (g/100 g), saturated fat 

(g/100 g), and sodium (mg/100 g). A volume-based (/100g) relative measure was necessary 

to control for changes in the overall amount of PFPs purchased over time. We also examined 

shifts in percent volume purchased (percent g) from key food groups, including sugar-

sweetened beverages (SSBs), grain-based desserts, savory snacks (i.e., salty snack foods, 

such as chips or pretzels), candy, fresh/frozen fruit, and fresh/frozen vegetables.

Addressing selectivity

To deal with the potential selectivity of shopping at a given retailer over time, we created 

two sets of quarterly inverse probability weights to account for the likelihood of being a 

Walmart shopper or other chain retailer shopper, conditional upon variables associated with 

shopping these retailer types23.

In addition, we use fixed effects models examine average within-household effects over 

time. Fixed effects models can correct for selectivity if the likelihood of shopping at a 

certain retailer is associated with fixed characteristics of the household (e.g. income, race/

ethnicity), since in the model each household essentially serves as its own control and thus 

these characteristics are differenced out.

Counterfactual simulation

We first identified potential dates when the HFI occurred by using switching regression 24 

for both energy and sodium density of Walmart PFPs, since food industry initiatives to 

reduce sodium in processed foods began prior to Walmart’s HFI.25 For energy density, 

switching regression revealed a shift at 2011 as well as a shift at 2007 and 2013 (Appendix 

Exhibit 2)22. Sodium density showed switches in different directions at 2- and 3-year 

increments across the time period. Thus, for all models we examined both 2011 and 2007 as 

potential HFI initiation dates, since 2011 was Walmart’s stated initiation date and 2007 was 

the second most plausible date, given the 2008 date indicated in some of Walmart’s 

marketing materials.

Using these HFI start dates, we then tested the shape of the trend. In the energy, total sugar, 

and saturated fat models, we found that when using the 2011 HFI start date, a quadratic 

trend provided the best fit (based on model R2 and visual inspection), whereas when using 

the 2007 HFI start date, a linear trend provided the best fit. For the sodium model, a linear 

trend provided the best fit for the 2011 HFI start date, while a quadratic term provided the 

best fit for the 2007 start date. Models with the appropriate terms were then used for the 

remainder of analyses.

Statistical Analysis

We used fixed effects models to separately model all nutrient outcomes at Walmart and 

other chain retailers. All models included covariates to control for secular trends in the 

economic, food retail, and price environments, including average quarterly market-level 

unemployment rates,26 the weighted average of prices at each retailer type, and average 
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market-level Walmart density (Walmart supercenters per 100,000 people).27, 28 Household-

level covariates included household race/ethnicity (non-Hispanic White, Hispanic, non-

Hispanic Black, and non-Hispanic Other),SNAP eligibility (≤130 percent federal poverty 

level), head of household education (≤ high school degree, some college, ≥ college degree), 

household type (single adult, multiple adults with no kids, adult(s) with kid(s)) and 

household composition (numbers of adults aged 19-49 and ≥50y, and numbers of children 

aged 0-5y, 6-18y).

To examine the observed nutrient profile of purchases pre-and post-HFI, Stata’s margins 

command was used to predict the mean nutrient density or percent volume from food groups 

for each year for each retailer. For models examining the counterfactual post-HFI nutrient 

profile, the pre-HFI time trend (2011 or 2007; linear or quadratic) for each nutrient outcome 

was estimated, then Stata’s predict command was used to predict mean nutrient outcomes 

during the post-HFI period. The observed mean nutrient profile was considered statistically 

significantly different from the counterfactual mean nutrient profile if 99 percent confidence 

intervals did not overlap (p<0.01). All statistical analyses were performed using Stata, 

version 13 (Stata Corporation, College Station, Texas).

Limitations—Several limitations precluded our ability to detect all potential HFI-related 

changes. For example, we would not examine the impact of specific HFI components, nor 

could we identify the “key categories” specifically designated by Walmart for reformulation 

(this is not public information). We also could not identify certain nutrients, like L fat, which 

was not required on nutrition labels before 2006, or added sugar, which under current 

regulations is neither required nor allowed on the nutrition facts panel, or nutrients like fiber, 

calcium, or iron. In addition, Homescan does not capture products without a barcode, 

including loose produce. Although unpackaged produce accounts for only approximately 2-3 

percent of Walmart food expenditures in our sample, we still likely underestimated the 

effects of Walmart’s efforts to increase the availability and affordability of produce 29 on 

fruit and vegetable purchases. Finally, we could not explicitly examine Walmart store-brand 

products, which were a major focus of their efforts on product reformulation and labeling. 

We may have observed more substantial post-HFI declines if we had been able to 

distinguish store-brand PFPs from non-store-brand.

RESULTS

Figures comparing the observed nutrient density of Walmart PFPs pre- and post-HFI to the 

best-fit counterfactuals based on pre-HFI trends for a 2011 vs. 2007 HFI are shown in 

Exhibits 1 to 4. Walmart PFPs showed a 74 kcal/100g decline in energy density from 2000 

to 2013, although this decline leveled off around the late 2000s. In fact, after the 2011 HFI, 

Walmart PFPs declined less in energy density than what would be expected based on the 

pre-2011-HFI trend (p<0.01 in 2013) (Exhibit 1). While the rate of decline for total sugar 

density of Walmart PFPs also slowed around 2007, the total sugar density of PFPs during 

the post-2011-HFI period was very similar to what we would expect based on pre-2011-HFI 

trends, and in 2013, the total sugar density of Walmart PFPs was less than what we would 

expect based on pre-2011-HFI trends (p<0.01) (Exhibit 2). The saturated fat density of 

Walmart PFPs showed small declines from 2000 to 2013, but again, the saturated fat density 
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of PFPs during the post-2011-HFI period was slightly but significantly higher than expected 

based on the pre-HFI trend (p <0.01) (Exhibit 3). Sodium density decreased by 33 mg/100g 

from 2000 to 2013, but post-2011-HFI sodium density was virtually identical to the sodium 

density we would have expected based on pre-HFI trends (Exhibit 4).

Using 2007 as the HFI cut-point tended to amplify the results for Walmart PFPs, and in 

some cases reversed them, with the general effect being that observed post-2007 HFI 

nutrient densities were even higher than what would be expected based on the pre-2007 

trend. For example, the disparity between the observed decline in energy density of Walmart 

PFPs and what we would have expected based on pre-HFI trends widened (Exhibit 1). Using 

the 2007 HFI start date reversed the result for total sugar density, with post-HFI total sugar 

density substantially higher than what would be expected based on pre-2007 trends (p 

<0.01) (Exhibit 2).

Appendix Exhibit 322 shows the percent volume purchased from key food groups at 

Walmart. Overall, the percent volume of SSBs from Walmart declined only slightly, 

although this decline was more than expected based on pre-2011-HFI trend (p <0.01). 

Percent volume of fruits and vegetables increased only slightly, and increases during the 

post-HFI period were the same as expected. Percent volume of grain-based desserts, savory 

snacks, and candy from Walmart also declined, although the post-HFI declines were no 

different than expected from pre-HFI trends.

Similar results were found when we examined shifts in percent volume of food groups using 

the 2007 start date, with a reversal or widening of the gap so that post-HFI percent volumes 

declined less than expected. For example, using the 2007 start-date, we find that there was 

no difference between the percent volume of SSBs purchased from Walmart post-HFI and 

what would have been expected based on pre-HFI trends.

When we looked at other chain retailers, we found that PFPs from other chain retailers 

showed similar but smaller trends in nutrient densities and percent volume from key food 

groups (Appendix Exhibits 4 and 5)22. For energy, total sugar, and sodium densities, post-

HFI declines were larger than expected based on pre-HFI trends (p<0.01), although the 

overall declines were minimal (11 kcal/100g, less than 2 g/100g, and 20 mg/100g, 

respectively).

DISCUSSION

From 2000 to 2013, energy, total sugar, and sodium densities of PFPs from Walmart 

declined substantially, and these changes were greater than those observed in PFPs from 

other chain food retailers. On the whole, however, using 2011 as the date for which the HFI 

was enacted, we find that in general, post-HFI shifts in nutrient density and percent volume 

of key food groups were similar to or less than what we would expect had pre-HFI trends 

simply continued. These results are contrary to what we would expect if the HFI truly 

marked a turning point in how Walmart formulates, prices, and markets its foods: if 

anything, we would expect nutrient densities of Walmart PFPs to have declined more 

quickly after the HFI was enacted.
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Instead, we see that the declines in nutrient density and shifts in percent volume from key 

food groups were steepest in the early 2000’s, and leveled off around 2007/2008. In fact, 

these results mirror the Healthy Weight Commitment Foundation evaluation, which found 

that post-pledge declines in caloric purchases were smaller than expected based on the pre-

pledge trend.16 In the current example, declines in the earlier 2000’s followed by a leveling 

off around 2007 could simply reflect Walmart’s continued expansion of its grocery lines 

within supercenters, as well as increased consumer perception of Walmart as a place to shop 

for groceries, not just the occasional sweet or soda. By the end of the observation period, 

purchases at Walmart simply resemble those at other chain retailers, suggesting that its 

improvements brought it up to par with other retailers rather than representing an 

improvement beyond current industry standards.

One notable exception was the shift in percent volume of SSBs purchased from Walmart. 

Although the total decline in SSBs was only 1 percent from 2000 to 2013, this decline was 

more than we would have expected given pre-HFI trends, which indicated that SSB 

purchases were actually increasing prior to the 2011 HFI. Given that Walmart has not 

publically indicated whether their HFI has targeted SSB purchases, it is unclear whether this 

shift in SSB purchases was truly the result of the HFI. Possibly these changes simply reflect 

a shift in the public attitudes towards SSBs as a result of public health campaigns about the 

potential health consequences of SSBs-- although such a shift in awareness would have 

likely resulted in a downwards shift in SSB purchases at other chain retailers; as well, which 

we did not see. In general, the SSB trends Walmart and other chain retailers contradict to 

recent findings showing that caloric purchases from SSBs have decreased over recent 

years.30 Since our results focused on only on volume purchased, the lack of decline in SSB 

volume purchased could indicate that consumers are not decreasing the total volume of 

SSBs purchased, but simply shifting to less energy dense purchases as more beverages with 

lower-calorie sweeteners are introduced.31

The lack of post-HFI changes begs the question: was Walmart’s HFI simply a marketing 

scheme designed to improve public image and get ahead of mounting pressure from public 

health advocates to improve the nutritional quality of food?32 On the other hand, the 

observed lack of post-HFI changes may be attributable to our inability to separately examine 

Walmart’s store-brand products, although we would expect that if these changes in store-

brand products had been large enough, they would have been reflected in our analysis of 

overall purchases.

This work also shows that the choice of baseline period matters for determining whether 

HFIs are responsible for observed changes in nutritional profile. When we use a 2007 start-

date for the HFI, we find that declines in the nutrient densities of Walmart PFPs are 

markedly less than we would have expected. This likely occurred because for the energy-

containing nutrients, the majority of declines occurred prior to 2007, and then leveled off. 

Thus, when 2011 is used as the start-date, the quadratic trend fits best and creates a post-HFI 

trajectory that is very similar to what was actually observed for energy, total sugar, and 

saturated fat densities. However, a 2007 start dates yields us a linear post-HFI trajectory, and 

since these declines were occurring at a relatively steeper rate prior to 2007, when we look 

to see what happened after 2007, the post-HFI nutrient densities declined significantly less 
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than we would have expected had the pre-HFI trend continued. Future evaluations, 

especially those relying on natural experiments where the implementation date is not always 

clear, should consider how results change when different baseline periods are used.

It was also surprising that although the energy density, total sugar, and sodium density of 

PFPs from other chain retailers declined more rapidly than expected during the post-HFI 

period, overall declines were minimal. Even though the time trend was based on Walmart’s 

HFI, we would have expected to see larger declines, especially after 2007 and 2011, in part 

because of Walmart’s influence. Because of its size, Walmart’s price cuts or negotiations 

with suppliers to reformulate products could have ed to lower prices on produce or the 

introduction of healthier options at other chain retailers as well.33-35 Additionally, we might 

have expected to see steeper declines in later years due the implementation of HFIs at other 

major retailers, including Safeway, Kroger, and Delhaize,36-38 although the geographic 

scope of these HFIs is currently unclear.

Conclusion

From 2000 to 2013, the largest food retailer in the US, Walmart, showed major declines in 

energy, total sugar, and sodium density of PFPs, above and beyond concurrent trends in 

comparable food retailers. However, the majority of these changes occurred prior to the 

official implementation of its HFI, indicating that the HFI was not responsible for these 

improvements. Limitations, including the inability to explicitly examine Walmart store-

brand products, warrant further research into Walmart’s HFI as well as other food retailer-

based initiatives. However, the current results suggest that retailer-based initiatives may not 

result in meaningful changes in the nutritional profile of what people buy. In fact, these 

results are comparable to recent work from the food access literature, which show that 

placing food retailers in an areas of low access is not enough to improve healthfulness of 

food purchases.13, 39, 40 It seems as though simply changing the food retail environment is 

not enough. In fact, a recent study concluded that educational differences, not introduction 

of new stores or changes in store offerings, were the major driver of disparities in the 

nutritional quality of food purchases.40 Thus, while food retailers should be engaged in 

efforts to create a healthier food environment, more systemic shifts in the underlying 

characteristics and preferences of the population may be needed to meaningfully improve 

the healthfulness of food purchases.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Exhibit 1. Observed vs. counterfactual energy density of Walmart packaged food purchases pre- 
and post-HFI
Source: Authors’ analysis of Nielsen Homescan data, 2000-2013
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Exhibit 2. Observed vs. counterfactual total sugar density of Walmart packaged food purchases 
pre- and post-HFI
Source: Authors’ analysis of Nielsen Homescan data, 2000-2013
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Exhibit 3. Observed vs. counterfactual saturated fat density of Walmart packaged food 
purchases pre- and post-HFI
Source: Authors’ analysis of Nielsen Homescan data, 2000-2013
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Exhibit 4. Observed vs. counterfactual sodium density of Walmart packaged food purchases pre- 
and post-HFI
Source: Authors’ analysis of Nielsen Homescan data, 2000-2013
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