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PART I 

Search Terms 

(“socioeconomic status” OR “socioeconomic factors”[mh] OR ethnicity OR “ethnic 
groups”[mh] OR “food assistance”[mh] OR “food stamps” OR “low income” OR 
“poverty”[mh] OR “nutrition assistance” OR “racial disparity” OR “ethnic disparity” OR 
“SNAP” OR “supplemental nutrition assistance program” OR urban OR rural OR suburban OR 
“urban population”[mh]) AND (“food purchas*” OR “consumer purchas*” OR “consumer 
behavior”[mh] OR “consumer packaged goods” OR “store bought food” OR “store bought 
beverage” OR “food and beverage purchase” OR “food purchase” OR “food purchase data”)  

 

Note: A trained librarian drafted the search string for PubMed and translated across databases. 
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PART II 

Single Attribute Results 

Race/Ethnicity 

Key findings from studies that presented racial/ethnic differences in consumer food and/or 

beverage purchases are summarized and presented by study in Table S1. Five studies examined 

fruit, vegetable, or whole grain purchasing [29, 39, 45, 46, 48], and three identified significant 

differences. Two identified greater fruit or fruit and vegetable purchasing identified among 

Hispanics compared to non-Hispanic Whites (henceforth NHW) [45, 46], one identified greater 

fruit and vegetable purchasing among Hispanics compared to non-Hispanic Blacks (henceforth 

NHB) [29], and Palmer et al. (2019) identified less fruit and vegetable purchasing among NHB 

compared to NHW [45]. Seven studies examined salty snacks and/or desserts, sweet snacks, and 

candy purchasing, and four identified significant differences [29, 30, 39, 45-48]. Paulin et al. 

(2001), Poti et al. (2016), and Palmer et al. (2019) identified less purchasing of salty snacks, 

desserts, and/or sweet snacks among Hispanics compared to NHW [45-47]. While Poti et al. 

(2016) and Palmer et al. (2019) identified less purchasing of these products among NHB 

compared to NHW [45, 47], Lenk et al. (2018) identified more purchasing of savory snacks 

among NHB compared to NHW [39]; which may relate to where customer purchasing was 

studied (i.e., limited-service versus full-service stores). Five studies examined SSBs or non-

sweetened beverage purchasing [30, 31, 40, 47, 48]. Poti et al. (2016) identified significant 

differences with NHB purchasing more highly processed SSB and basic processed unsweetened 

fruit juice than NHW [47]. Stern et al. (2016) reported that SSB and fruit juices comprised a 

significantly greater proportion of total calories purchased among NHB compared to NHW and 

Hispanics [48].  
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Three studies examined purchasing using HEI and significant, though conflicting, results were 

identified [27, 53, 54]. Chrisinger et al. (2018) identified significantly better HEI-2010 scores 

among Hispanics than NHW [27]. Vadiveloo et al. 2019 also identified better HEI-2015 scores 

among Hispanic compared to NHW, but only in the southern region of the U.S. [53]. Among 

regions, they found either significantly worse scores or no significant differences. Vadiveloo et 

al. 2020 found that compared to NHW, NHB had significantly lower HEI-2015 scores, and NHO 

had higher scores, while there were no differences between NHW and Hispanic groups [54]. Five 

studies examined kilocalories purchased and all identified significant cross-sectional or 

longitudinal differences across racial/ethnic groups [29, 42, 47-49]. Despite these differences, the 

associations were inconsistent across studies. Some identified higher energy density purchasing 

among NHB compared to NHW [47-49]; others identified the opposite when examining overall 

kilocalories purchased) [42]. Among the nutrient purchasing outcomes, four studies examined 

sugar [43, 47-49], three examined saturated fat [47-49], and two studied sodium content [48, 

49]. There was a consistent pattern that NHB had significantly higher purchasing of sugar than 

NHW across studies; whereas, findings on differences between NHW and other racial/ethnic 

groups were inconsistent. Two studies examining saturated fat identified significantly lower 

purchasing among Hispanics compared to NHW [47, 49], though differences for other groups 

were less clear. Stern et al. (2016) and Taillie et al. (2016) examined sodium density of food 

purchases and identified significantly higher purchasing among NHW compared to NHW across 

different food purchasing patterns and full-service food retail chains, respectively [48, 49]. 

 

Four studies examined purchasing outcomes that were not part of our primary outcomes of 

interest, including total grocery dollars spent and food and beverage purchases with price 
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promotions (e.g., coupons), low-content nutrient claims (e.g., reduced fat, no added sugar), 

degree of processing (e.g., highly-processed, minimally-processed), and degree of ready-to-eat 

(e.g., requires cooking, ready-to-heat) [29, 47, 48, 51]. All identified significant differences 

across racial/ethnic groups. Cullen et al. (2007) identified significantly greater grocery dollar 

spending on food and beverages among NHW than NHB or Hispanic. Across the other three 

studies [47, 50, 51], NHB, Hispanic, and non-Hispanic other (henceforth NHO) demonstrated 

less purchasing of food and beverage products with price promotions and low-content nutrient 

claims than NHW. In addition, Asians compared to NHW demonstrated less beverage 

purchasing with low-content nutrient claims, but more food purchases with low-content nutrient 

claims and food and beverage purchases with price promotions.  Degree of processing and 

ready-to-eat purchasing also differed, with NHB and Hispanics demonstrating less purchasing of 

highly processed and ready-to-eat food products compared to NHW; however, NHB also 

purchased more highly processed beverage products.    

 

Socioeconomic Status  

Key findings from studies that evaluated socioeconomic differences in consumer food and/or 

beverage purchases are summarized here and presented by study in Table S2. Nine studies 

examined fruit and/or vegetable purchasing [26, 29, 31, 32, 34, 36, 39, 45, 49] with four 

identified significant differences [31, 34, 39, 45]. Greater purchases of fruit only, or fruit and 

vegetables were identified among higher SES groups as compared to lower SES groups. Four 

studies found no significant differences in vegetable purchasing only, or fruit and vegetables by 

SES groups [26, 29, 32, 34]. One study examined purchasing of whole grains, and did not find 

significant differences among SES groups [39].   
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Eleven studies examined salty snacks and/or desserts, sweet snacks, and candy purchasing [26, 

29, 30-32, 34, 36, 37, 39, 45, 52]. One study reported only descriptive statistics of sweet snack 

purchases, across SES levels [36]. Of the nine studies reporting inferential statistics, three studies 

did not find any significant results across SES levels for these purchasing outcomes [26, 29, 39]. 

Seven studies that found significant results, but many inconsistent findings were noted. For 

example, Grummon et al. (2017) found a statistically significant relationship between SES and 

salty snacks purchasing, but French et al. (2014) did not [32, 34]. Nine studies examined SSB 

purchasing [26, 29, 30, 32-34, 36, 39, 52] and five examined non-sweetened beverage 

purchasing [29, 31, 34, 36, 52]. Of the studies that assessed SSB purchases, five reported 

significant differences among SES groups with most studies showing that higher SES groups had 

lower SSB purchasing or greater reductions in SSB purchasing over time. Among the studies that 

examined unsweetened beverage purchases, four studies reported significant findings, and three 

studies indicated that lower SES households purchase less unsweetened beverages [31, 34, 45], 

the fourth study was unable to identify the specific differences between the groups [29].  

 

Three studies examined purchasing using HEI [28, 32, 54]. Overall, higher SES households had 

significantly higher HEI total scores than lower SES households. This finding was not consistent 

across SES groups for certain HEI sub-component scores. Five studies examined kilocalories 

with four studies identifying significant differences cross-sectionally or overtime across groups 

[30, 34, 42, 49, 52]. However, the variety of outcome measures used in these studies make 

synthesis of the results difficult. Two studies found that purchases among lower SES households 

were higher in energy density and total calories per person per day compared to higher SES 
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households [34, 49]. Another study found that low-income households purchased fewer calories 

per capita per day, but also had the slowest decrease in calories purchased per capita per day over 

time (2000-2013) [42].  

  

Among the four papers that examined nutrient purchasing outcomes [34, 42, 49, 52], all four 

studies examined sugar, two examined saturated fat [49, 52], and three studied sodium content 

[34, 49, 52]. There was a consistent pattern that lower SES groups had higher purchases of sugar 

than higher SES groups regardless of measures (total sugar, added sugar, sugar density). 

Similarly, in the three studies that assessed sodium content of purchases, there was a consistent 

pattern that lower SES groups had higher purchases of sodium than higher SES groups. In the 

two studies that examined saturated fat content of purchases, one study did not find significant 

differences across SES groups [49], and the other found that the saturated fat content of 

purchases varied by store type for different SES groups [52].  

 

Three studies examined purchasing outcomes that were not part of our primary outcomes of 

interest, so we classified the results of these studies into the Other category [29, 50, 51]. In two 

of these studies, SES was operationalized by using three groups (low, middle and high income 

groups) and both studies found significant differences across SES groups. In one study, high and 

middle income households had significantly higher proportions of purchases with pricing 

promotions compared to low-income households [51]. In the other study, high and middle 

income households had significantly higher proportions of purchases with low-content nutrient 

claims compared to low-income households [50]. The third study found no significant 
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differences in grocery dollar spending on food and beverages among differing levels of 

education [29]. 
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Table S1. Key Findings from Studies Examining Racial/Ethnic Differences (n = 15) 

Authors  
(Year) 

Racial/Ethnic 
Groups  Purchasing Outcomes Examined Key Findings‡ 

  F&V WG SS Dess. SSB Bev HEI Kcals Nutri. Other  
Chrisinger  
(2018) [2] 

NHW  
NHB 
Hisp 
NHO  

      X    Hisp and NHO significantly higher HEI-2010 
scores than NHW (ref). NHB not significantly 
different from NHW.  

Cullen  
(2007)  

NHW 
NHB 
Hisp 

X  X X X X    X No significant between group differences identified 
for purchasing (percent of total grocery dollar 
spent on category) of salty snacks, cakes/pies/ 
desserts, candy, carbonated and sweetened 
drinks, 100% fruit juice, and water. Hisp 
purchased a greater percentage of fruit 
and vegetables than NHB; NHW not significantly 
different from Hisp.  Other: Total grocery dollars 
spent; NHW spent significantly more than NHB 
and Hisp. 

Ford  
(2014) 

NHW 
NHB 
Hisp 
 

  X X X   X   No significant differences across groups for change 
in purchases of savory snacks, sweet snacks and 
candy, grain-based desserts, soda, 
and sweetened milk (kcals/capita/day) from 2000-
2011. Change (from 2000-2011) in overall kcals 
purchased was significantly less for Hisp (-233 
kcal/capita/day) compared to NHW (-299 
kcal/capita/day) and NHB (-296 kcal/capita/day). 

Lenk  
(2018) 

NHW 
NHB 
Combineda  

X X X X X      Differences by groups examined in adjusted 
models only if significant in unadjusted (bivariate) 
models. UNADJUSTED: No significant 
differences across groups for purchasing at least 1 
serving of fruits and vegetables, whole 
grains, sweet baked goods, or candy; significant 
differences identified for purchasing 1 serving 
of savory snacks and SSB. ADJUSTED: NHB and 
Combined more likely to purchase 1 serving 
of savory snacks compared to NHW (ref). No 
significant differences across groups identified 
for SSB. 
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Ng  
(2016) 

NHW 
NHB 
Hisp 
 

       X   Change in overall kcals (kcals/capita/day) from 
food-only purchases of consumer purchase goods 
(CPG) varied over time (2000-2013) across 
groups: at baseline (in 2000) NHB and Hisp were 
significantly lower than NHW (ref); from 2003-
2006, the decline (observed among all groups) was 
significantly steeper for NHB (-66 kcal/capita/day) 
and Hisp (-61 kcal/capita/day) than NHW (-31 
kcal/capita/day); however, from 2009-2012, 
decline accelerated for NHW (-109 
kcal/capita/day) such that no significant difference 
was identified with Hisp (-88 kcal/capita/day) but a 
significant, slower decline difference identified for 
NHB (-66 kcal/capita/ day). For CPG beverage-
only purchases: No significant differences across 
groups at baseline or for change in overall kcals 
(2000-2013) except for the decline from 2009-
2012 for NHB significantly slowed (-13 kcal/ 
capita/day) compared to NHW (-25 
kcal/capita/day).  

Ng  
(2017) 

NHW 
NHB 
Hisp 
NHO 
 

        X  Total sugars (grams/capita/day) among beverage-
only purchases in 2007/08, 2009/10, and 2011/12 
were significantly higher among NHB and 
significantly lower among NHO and Hisp 
compared to NHW (ref). Added sugars 
(grams/capita/day) among beverage-only 
purchases in 2007/08, 2009/10, and 2011/12 were 
significantly higher among NHB and significantly 
lower among NHO compared to NHW; Hisp was 
only significantly lower than NHW in 2007/08 and 
not significantly different in 2009/10 and 2011/12. 

Palmer  
(2019) 

NHW 
Hisp 
NHB 

Asian 
Anotherb 

X  X X       Compared to NHW (ref), smaller percentage of 
NHB purchased fruit, vegetables, and snacks and 
sweets. Compared to NHW, greater percentage of 
Hisp purchased fruit and smaller percentage of 
Hisp and Asian purchased snacks and sweets. No 
significant differences identified for Another. 

Paulin  
(2001) 

NHW 
Hispc 

X  X X       Hisp significantly more weekly purchases of fruits 
and vegetables than NHW (ref). Hisp significantly 
less weekly purchases of snack foods, pastry, and 
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related items (includes both salty and sweet items) 
than NHW. 

Poti  
(2016) 

NHW 
NHB 
Hisp 
 

  X X X X  X X X In 2012, NHB and Hisp had significantly lower 
purchases than NHW (ref) for highly-processed 
(HP) salty snacks, ready-to-eat (RTE) salty 
snacks, HP grain-based desserts, HP candy/ 
sweet snacks, HP dairy-based desserts, RTE 
grain-based desserts, RTE candy/ sweet 
snacks, RTE dairy-based 
desserts (kcals/capita/day). In 2012, NHB had 
significantly higher purchases than NHW for HP 
SSB and basic processed (unsweetened) fruit 
juice; no significant differences between Hisp and 
NHW. Energy density (kcal/1000g) purchasing 
was significantly higher for NHB and significantly 
lower for Hisp compared to NHW. Purchases 
of saturated fat (% kcal) was significantly lower 
and sugar (% kcal) was significantly higher for 
NHB and Hisp compared to NHW. Other: 
Proportion of purchases (% of kcals) studied by 4 
categories of degree of processing 
(minimally-, basic-, moderately- and HP [highly-
processed]) and 3 categories of ready-to-eat 
(requires cooking, ready-to-heat, RTE). 
Among food-only purchases, NHB and Hisp 
compared to NHW (ref) had significantly higher 
proportion of purchases for basic-processed 
and requires cooking categories and significantly 
lower proportion of purchases for HP and RTE; no 
other significant differences identified. 
Among beverage-only purchases, NHB had 
significantly more HP and significantly 
lower minimally-processed purchases than NHW 
and Hisp not significantly different from NHW; no 
other significant differences identified.   

Stern  
(2016) 

NHW 
NHB 
Hisp. 
 

X  X X X X  X X  Across difference food-shopping patterns, the 
proportion of kcals purchased for vegetables, salty 
snacks, grain-based desserts, candy, and sweet 
snacks were similar across racial/ethnic groups. 
NHB has a greater proportion of calories from SSB 
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and fruit juices than NHW and Hisp. Across food 
shopping patterns, NHB purchased packaged foods 
with significant higher kcals, sugar density 
(g/1000g), and sodium density (mg/1000g) than 
NHW and Hisp. No difference in saturated fat 
content were observed across groups. Across food 
shopping patterns, NHB purchased beverages with 
significantly higher sugar density (g/1000g) and 
lower sodium density (mg/1000g) than NHW and 
Hisp.  

Taillie  
(2016) 

NHW 
NHB 
Hisp. 
NHO 

       X X  Packaged food/beverage purchase outcomes 
examined by groups within retail chain type (Other 
food retail chains [FRC] versus Walmart) in 2000 
and 2013. Among FRCs: Energy density 
(kcal/100g) was significantly greater among NHB 
and significantly lower among Hisp than NHW 
(ref) in 2000; no significant differences for NHO in 
2000 or for any group in 2013. Sugar density 
(g/100g) was significantly greater among NHB in 
2000 and 2013 and among NHO in 2013 than 
NHW; Hisp not significantly different from 
NHW. Saturated fat density (g/100g) was 
significantly lower among Hisp in 2000 and 2013 
and among NHO in 2000 than NHW; NHB not 
significantly different from NHW. Sodium density 
(mg/100g) was significantly greater among NHB 
in 2000 and 2013 and among NHO in 2013 than 
NHW; Hisp not significantly different from NHW. 
Among Walmart: Results were either similar to 
FRC results or not significant, except 
for saturated fat which showed NHO was 
significantly higher than NHW in 2000.   

Taillie  
(2017) [1] 
 

NHW 
NHB 
Hisp. 
NHO 
Asian 
 

         X Differences by groups examined in unadjusted 
models with statistical significance Bonferroni-
corrected for multiple testing. Other: Proportion of 
transactions with a low-content nutrient claim 
(e.g., “low in,” “reduced,” “no”/”free of” nutrients, 
such as sugar, fat, sodium, and kcals) purchase 
pooled across 2008-2012. Among packaged food-
only purchases, NHB, Hisp, and NHO had 
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Note. NHW, non-Hispanic White; NHB, non-Hispanic Black; Hisp, Hispanic; NHO, non-Hispanic Other following author definition; Asian, authors definition of Asian; 
Combined, authors combined remaining race/ ethnicity groups; Another, authors definition of ‘Another race.’ F&V, fruits and/or vegetables; WG, whole grains; SS, Salty 
Snacks; Dess., desserts, sweet snacks & candy; SSB, sugar-sweetened beverages; Bev, non-sweetened beverages; HEI, healthy eating index; Kcals, kilocalories; Nutri., sugar, 
saturated fat, and/or sodium; Other, other purchasing outcomes examined; ref, reference group in modeling; HP, highly-processed; RTE, ready-to-eat; RTD, ready-to-drink; 
CPG, consumer package goods; FRC, other food retail chains; g, grams; mg, milligrams.   

‡Findings present results from adjusted models unless otherwise noted. Significant results follow the authors’ definition (e.g., some use Bonferroni correction). Covariate 
information for adjusted models for each study is available in Supplemental Appendix. Underline-bold highlights purchasing outcomes of interest in this review. Underline-
italics indicates when results for kilocalories/ energy density, sugar, saturated fat, sodium, or Other category was examined among food purchases and beverage purchases 
separately. 

a) Authors combined participants that identified their race/ethnicity as Native American, Asian, Pacific Islander, Hispanic, and/or Other.  
b) Authors did not specify which race and/or ethnicity were combined in the “Another race” category. 
c) Authors limited analyses to participants that identified their race as White; comparisons are among White participants who identify as either non-Hispanic or Hispanic. 
 

significantly lower and Asian significantly higher 
purchasing than NHW (ref). Among packaged 
RTD beverage-only purchases, NHB, Hisp, NHO, 
and Asian had significantly lower purchasing than 
NHW. 

Taillie  
(2017) [2] 

NHW 
NHB 
Hisp. 
NHO 
Asian 
 

         X Differences by groups examined in unadjusted 
models with statistical significance Bonferroni-
corrected for multiple testing. Other: Proportion of 
packaged purchases with a price promotion (i.e., 
any coupon or deal self-reported by households) 
pooled across 2008-2012. Among packaged foods-
only, NHB, Hisp, and NHO had significantly lower 
and Asian significantly higher purchasing than 
NHW (ref). Among packaged ready-to-drink 
(RTD) beverages-only, NHB, Hisp, and NHO had 
significantly lower and Asian significantly higher 
purchasing than NHW.  

Vadiveloo  
(2019) 

NHW 
NHB 
Hisp. 
NHO 
 

      X 
 

 
 
 
 

  HEI-2015 scores examined by groups within 4 US 
region. South region: Hisp significantly higher than 
NHW (ref); Midwest region: Hisp significantly 
lower than NHW; NHB and NHO not significantly 
different from NHW in South or Midwest. No 
significant differences across groups identified in 
Northeast or West regions. 

Vadiveloo  
(2020) 

NHW 
NHB 
Hisp. 
NHO 
 

      X    Differences by group in HEI-2015 scores were 
examined in an UNADJUSTED ANALSIS. 
Compared to NHW (ref) HEI-2015 scores were 
lower among NHB, and higher among NHO. No 
significant differences were found between NHW 
and Hisp. 
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Table S2. Key Findings from Studies Examining Socioeconomic Differences (n = 19) 

Authors  
(Year) SES Groups Purchasing Outcomes Examined Key Findings‡ 
  F&V WG SS Dess. SSB Bev HEI Kcals Nutri. Other  
Chrisinger 
(2018) [1]a 

WIC  
Non-WIC 

X  X X X      There were no significant differences in 
purchases by level of SES. 

Chrisinger 
(2018) [2] 

Income level: 
SNAP  
Non-SNAP El 
SNAP InE: 
   (100-185% FPL)  
SNAP InE,  
   (>185% FPL) 
 
Education Level: 
<HS 
HS/GED 
Some college 

      X    SNAP had significantly lower HEI-2010 
scores than SNAP InE >185% FPL (ref). 
Non-SNAP El, and SNAP InE with incomes 
100-185% FPL not significantly different 
than SNAP InE >185% FPL (ref). HS/GED 
had significantly lower HEI-2010 scores 
than some college (ref). <HS not 
significantly different than some college 
(ref). 

Cullen (2007) 
[x] 

Education Level: 
<HS/HS 
Some college 
College degree 
Advanced degree 

X  X X X X    X No significant between group differences 
identified for purchasing (percent of total 
grocery dollar spent on category) of fruit, 
vegetables, salty snacks, cakes/pies/ 
desserts, candy, carbonated and 
sweetened drinks, water, and total 
grocery dollars spent. Significant 
differences were found between the three 
educations levels for 100% juice and dairy 
categories, however, these differences were 
not identified in post hoc analyses. 

Ford (2014) Income level: 
<130% FPL 
130-185 % FPL 
>185% FPL 
 
Education Level: 
<HS 
HS 
College 

  X X X   X   No significant changes differences over time 
(2000-2011) across education level or 
income level group for overall calories 
from food and beverages, or calories from 
savory snacks, sweet snacks and 
candy, and sweetened milk. 
 
Change (from 2000-2011) in total beverage 
calories was significantly less among 
<130% FPL, than the two higher income 
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groups, and was significantly less among 
HS than <HS and college. Change (from 
2000-2011) in calories from soda was 
significantly more among those who have 
<HS and 130-185% FPL than other groups. 
Change in calories from milk was greater 
among those with a college degree and 130-
185% FPL than other groups. <130% FPL 
had the smallest decrease in grain-based 
dessert calories. 

Frankle (2017) SNAP 
Non-SNAP 

X  X X X X     SNAP purchases were more likely to be 
for sweet or salty snacks, candy, cold or 
frozen desserts, sweet bread, cakes or 
cookies and SSBs, and less likely to be for 
fruit, vegetables, and unsweetened 
beverages compared to non-SNAP 
purchases.  

French (2014) LI  (0 -1.3 IPR)  
MI (1.4-3.4 IPR)  
HI (>3.5 IPR) 

X  X X   X    HI had significantly higher HEI-2010 
composite scores than LI. LI spent more 
on frozen desserts than MI and HI. When 
looking at food groupings there were no 
differences in spending on fruit, vegetables, 
or salty snacks across income levels.  

Gorski Findling 
(2018) 

SNAP 
Non-SNAP El 
SNAP InE 

    X      SNAP InE spend a significantly smaller 
proportion of their overall food spending 
on SSBs than SNAP and Non-SNAP El, 
however, when looking at absolute SSB 
spending, SNAP InE spent significantly 
more than Non-SNAP El. There were no 
significant differences in absolute SSB 
spending between SNAP and SNAP InE or 
SNAP and Non-SNAP El. For adolescents’ 
independent SSB purchases, SNAP spent a 
significantly higher proportion of their 
overall food spending on SSBs, but did have 
any significant differences in absolute 
spending on SSBs compared to Non-SNAP 
El and SNAP InE. 

Grummon 
(2017) 

SNAP 
Non-SNAP El 

X  X X X X  X X  Purchases of fruit, salty snacks, SSBs, and 
total calories (kcal/person/day), and sugar 
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SNAP InE and sodium (grams/day) were significantly 
different among Non-SNAP El and SNAP 
InE compared to SNAP (ref). Purchases of 
100% fruit juice was significantly different 
between SNAP InE and SNAP (ref). 
There were no significant differences in 
purchases of vegetables, dessert and sweet 
snacks, candy and gum, and amount of 
saturated fat in purchases.  

Gustafson 
(2017) 

SNAP 
Non-SNAP El 

X   X X X     Odds of purchasing SSBs and unsweetened 
beverages versus not purchasing these items 
(ref) for SNAP versus Non-SNAP El. SNAP 
and Non-SNAP El both have higher odds of 
purchasing SSBs (relative to not purchasing 
SSBs) when shopping at a supercenter, and 
convenience store. SNAP also had higher 
odds of purchasing SSBs at a grocery store. 
SNAP and Non-SNAP El both have higher 
odds of purchasing water/low calorie 
beverages at supercenters (relative to not 
purchasing water/low calorie beverages).  
SNAP also had higher odds of purchasing 
water/low calorie beverages at convenience 
stores. 

Jones (2003) LI Store 
HI Store 

  X X       UNADJUSTED ANALYSIS examined 
quantity shares (% of product class share 
within overall product category) and unit 
prices in LI and HI stores. HI stores had 
higher quantity shares of healthy salty 
snacks, and lower quantity shares on less 
healthy and regular salty snacks compared 
to LI stores. Quantity shares of ice cream 
across 6 levels of nutritional health were 
inconsistent.  

Lenk (2018) Education level: 
<HS/HS 
Some college 
College degree 
 

X X X X X      College degree had increased odds of 
purchasing F & V compared to some 
college and <HS/HS. However, no 
differences were found in purchasing by 
education level for whole grains, non/low-
fat dairy, sweet baked goods, candy, and 
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Employment 
Status: 
Employed 
Unemployed 
 

savory snacks. Unemployed had greater 
odds of buying SSBs than employed, no 
other significant differences were found in 
purchases by employment status.  

Ng (2016) LI <185% FPL 
MI 186-400% FPL 
HI >400% FPL 

       X   Calories of CPG foods and beverages 
purchased were highest among HI. Calories 
purchased declined for all income groups 
from 2000-2013. MI (-98 kcal/per 
capita/day) and LI (-96 kcal/ per capita/day) 
had a slower rate of decline in calories of 
CPG foods purchased compared to HI (-114 
kcal/per capita/day) (p < 0.01). 

Ng (2017) LI <185% FPL 
MI 186-400% FPL 
HI >400% FPL 

        X  Total sugars and added 
sugars (grams/capita/day) among beverage-
only purchases in 2007/08, 2009/10, and 
2011/2012 were significantly higher along 
LI and MI compared to the HI (ref) at each 
time point.  

Palmer (2018) LI <200% FPL 
HI >200% FPL 

X  X X       UNADJUSTED: A greater percentage of HI 
than LI purchased fruit, vegetables, 
snacks and sweets. 

Taillie (2016) LI <130% FPL 
HI >130% FPL 

       X X  Packaged food/beverage purchase outcomes 
examined by income groups within retail 
chain type (Other food retail chains [FRC] 
versus WalMart) in 2000 and 2013. Energy 
density (kcal/100g) was significantly 
greater among LI than HI (ref) in 2000 and 
2013. Sugar density (g/100g) of WalMart 
purchases declined for both HI and LI from 
2000-2013, with no significant differences 
in the amount of decline. In FRCs sugar 
density was significantly higher in LI than 
HI.  Sodium density (mg/100g) of WalMart 
purchases for both LI and HI significantly 
declined from 2000-2013, with HI having a 
greater decline. Saturated fat density 
(g/100g) there were no significant 
differences in saturated fat by income group.  



 

Page 18 
 

Taillie  
(2017) [1] 

LI <135% FPL 
MI 136-300% FPL 
HI >300% FPL 

         X Differences by groups examined in 
unadjusted models with statistical 
significance Bonferroni-corrected for 
multiple testing. Other: Proportion of 
transactions with a low-content nutrient 
claim (e.g., “low in,” “reduced,” “no”/”free 
of” nutrients, such as sugar, fat, sodium, and 
kcals) purchase pooled across 2008-2012. 
Among packaged food and beverage 
purchases, HI and MI had significantly 
higher proportions of purchases with claims 
then LI (ref).  

Taillie  
(2017) [2] 

LI <135% FPL 
MI 136-300% FPL 
HI >300% FPL 

         X Differences by groups examined in 
unadjusted models with statistical 
significance Bonferroni-corrected for 
multiple testing. Other: Proportion of 
packaged purchases with a price promotion 
(i.e., any coupon or deal self-reported by 
households) pooled across 2008-2012. 
Among packaged foods and ready-to-drink 
beverages, HI and MI had a significantly 
higher proportion of purchases with price 
promotion than LI (ref).  

Taillie (2018) SNAP 
Non-SNAP El 
SNAP InE 

X  X X X X  X X  Nutritional profile of packaged 
food/beverage purchase outcomes examined 
by store type across groups. Fruit SNAP 
InE significantly more likely to purchase 
fruit than SNAP at grocery stores and less 
likely than SNAP to purchase fruit at big 
box stores. Vegetables SNAP InE less 
likely to purchase non-starchy vegetables at 
big box stores than SNAP. Non-SNAP El 
less likely than SNAP to purchase starchy 
vegetables at grocery and big box stores. 
SNAP InE less likely than SNAP to 
purchase starchy vegetables at grocery and 
big box stores. Junk food Non-SNAP El 
and SNAP InE less likely to buy junk food 
than SNAP at grocery and big box 
stores. Sweet snacks and desserts Non-
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Note. SES, socioeconomic status; F&V, fruits and/or vegetables; WG, whole grains; SS, Salty Snacks; Dess., desserts, sweet snacks & candy; SSB, sugar-sweetened beverages; Bev, 
non-sweetened beverages; HEI, healthy eating index; Kcals, kilocalories; Nutri., sugar, saturated fat, and/or sodium; Other, other product categories or nutrients examined; ref, 
reference group in modeling; HP, highly-processed; RTE, ready-to-eat; RTD, ready-to-drink; CPG, consumer package goods; FRC, other food retail chains; g, grams; mg, 
milligrams. WIC, Supplemental Nutrition Program for Women Infants and Children; Non-WIC, non-participants of WIC; SNAP, Supplemental Nutrition Assistance Program; Non-
SNAP El, households who are income eligible for SNAP, but do not currently participate; SNAP InE, households who are not eligible for SNAP and do not participate;  FPL, federal 
poverty level; <HS, less than a high school diploma; HS, high school; GED, graduate equivalency degree; IPR, income to poverty ratio; LI, low-income; MI, middle income; HI, 
high income. 

‡Findings present results from adjusted models unless otherwise noted. Significant results follow the authors’ definition (e.g., some use Bonferroni correction). Covariate 
information for adjusted models for each study is available in Supplemental Appendix. Underline-bold highlights purchasing outcomes of interest in this review. Underline-italics 
indicates when results for kilocalories/ energy density, sugar, saturated fat, sodium, or Other category was examined among food purchases and beverage purchases separately. 

a) This paper presented findings from a targeted population of Black women. 

 

SNAP El and SNAP InE less likely to buy 
sweet snacks and desserts than SNAP at 
grocery and big box stores. Candy and 
gum SNAP InE more likely to buy candy 
and gum than SNAP at grocery stores 
only. SSBs Non-SNAP El and SNAP InE 
less likely to buy SSBs than SNAP at 
grocery, big box, and other stores. Non-
SNAP El were also less likely to buy SSBs 
than SNAP at convenience stores. Calories 
Non-SNAP El and SNAP InE bought fewer 
kcals/capita/day than SNAP at grocery, big 
box, and convenience stores. SNAP InE also 
bought fewer kcals/capita/day than SNAP at 
other stores. Nutrients Non-SNAP El and 
SNAP InE bought fewer g/capita/day of 
sugar, saturated fat and sodium than SNAP 
at grocery and big box stores. Non-SNAP El 
bought fewer g/capita/day of sugar at 
convenience stores. SNAP InE bought fewer 
g/capita/day of sugar and sodium than 
SNAP at other stores.  

Vadiveloo  
(2020) 

SNAP 
Non-SNAP 
IPR 
<130% FPL 
130-349 % FPL 
>350% FPL 
 

      X    UNADJUSTED ANALYSES examined 
mean HEI-2015 scores by SNAP status and 
IPR. Non-SNAP participants had 
significantly higher scores compared to 
SNAP Participants. Also, the group with the 
highest IPR (>350%) had significantly 
higher scores than either lower IPR group. 
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PART III 

Targeted Population Results 

Single Factor Targeted Populations 

Key findings from targeted studies are provided in Table S3 below. Six studies reported 

purchasing for a single factor targeted population [21, 22, 24, 25, 28, 41]. These populations 

were low-income individuals or households [21, 41] and individuals or households residing in an 

urban city [22, 24, 25, 28]. Studies with a low-income targeted population focused on 

participants of federal food assistance programs such as SNAP and the Special Supplemental 

Nutrition Program for Women, Infants, and Children (WIC). Four articles examined fruit and 

vegetable purchasing [22, 24, 25, 41] while one examined whole grain purchasing [25]. 

Appelhans et al. (2017) found that urban households purchased < 1 cup of fruit and vegetables 

per 1000 kilocalories [22]. Two studies by Caspi et al. (both published in 2017) reported that < 

8% of urban customer purchases from limited-service stores were a fruit or vegetable item [24, 

25]. Furthermore, Caspi et al. (2017) observed that < 8% of purchases included one serving of 

whole grains; most whole grain items purchased were salty snacks [25]. Two studies examined 

salty snack, dessert, sweet snack, and/or candy purchasing [24, 41]. Lin et al. 2014 found that 

82% of low-income households purchased baked goods/sweets each week [41]. Caspi et al. 2017 

observed that 15% and 13% of urban limit-service store customers purchased one or more 

serving of candy and sweet baked goods, respectively [24]. Two studies, Andreyeva et al. (2012) 

and Caspi et al. (2017) reported on SSB and non-sweetened beverage purchasing [21, 24]. Both 

concluded that SSB purchasing was high among study participants. Andreyeva et al. (2012) 

found that SNAP households purchased significantly greater volumes of SSBs, carbonated soft 

drinks, and fruit drinks from supermarkets compared to WIC-only households [21]. Three studies 

examined purchasing using HEI [22, 25, 28]. While Appelhans et al. (2017) and Crane et al. 
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(2019) reported mean HEI-2010 total scores of 59 among customer purchases (from all stores) 

[22, 25], Caspi et al. (2017) found a mean score of 39 among urban customer purchases from 

specifically limited-services (a score of 50 is considered average quality) [25]. Only two studies 

assessed kilocalorie, saturated fat, sugar, and/or sodium content [22, 24]. Again, both studies 

reported high volumes among customer purchases.  
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Table S3. Key Findings from Targeted Studies (N = 11) 

Authors 
(Year) 

Target Population 
& Description Purchasing Outcomes Examined Key Findings‡ 

  F&V WG SS Dess. SSB Bev HEI Kcals Nutri. Other  
Andreyeva 
(2012) 

Low-Income 
 
(WIC & SNAP 
participants) 

    X X     WIC + SNAP households had significantly 
higher expenditures and total beverage 
volume share for SSB, carbonated soft 
drinks, and fruit drinks compared to WIC 
only households (ref). WIC only 
households had significantly higher 
expenditures and total beverage volume 
share for diet beverages and 100% fruit 
juice compared to WIC + SNAP 
households. WIC only households had 
significantly higher total beverage volume 
share for unsweetened beverages than 
WIC + SNAP households. No significant 
differences between groups for bottled 
water.  

Appelhans 
(2017) 

Urban 
 
(Residents of an 
urban city) 

X      X X X  Whole fruit purchases among households 
(cups/1000 kcal): median = 0.3, IQR = 0.1-
0.6. Vegetable purchases (cups/1000 kcal): 
median = 0.6, IQR = 0.2-1.0. HEI-2010 
total score: median = 59.4, IQR = 46.7-
72.6. Kcals from food (kcal/g): median = 
2.0, IQR = 1.6-2.6. Kcals from beverages: 
median = 0.4, IQR = 0.3-0.6. Saturated fat 
from purchases (g/1000 kcal): median = 
12.8, IQR = 10.5-15.5. Sugar from 
purchases (g/1000 kcal): median = 54.6, 
IQR = 41.7-73.0. Sodium from purchases 
(mg/1000 kcal): median = 1252, IQR = 
923-1755.  

Borradaile 
(2009) 

Low-Income + 
Urban 
 
(Low-income 
children in an urban 
city) 

  X X X X  X X X Chips comprised 33.5% of all purchases 
among children. Candy represented 21.3% 
of purchases, ice cream 6.4%, and pastries 
5.3% of purchases. About 88% of 
beverages purchased were SSB. About 
45.7% were fruit drinks, 26.5% soda, 
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12.1% tea/lemonade, and 10.9% water. On 
average, total kcals purchased per trip was 
356.6 (± 290.3 kcal), saturated fat 3.8g (± 
5.4), sugars 31.8g (± 35.8) and sodium 
535.8mg (±777.2).  

Caspi 
(2017) [1] 

Urban 
 
(Residents of an 
urban city) 

X  X X X X  X X  About 2%, 6%, 17%, and 8% of 
participants purchased 1 or more servings 
of fruit, vegetables, savory snacks, 
and artificially sweetened beverages, 
respectively. No differences were detected 
by store type. About 15%, 13% and 46% of 
participants reported purchasing 1 or more 
servings of candy, sweet baked goods, 
and SSB, respectively. Significant 
differences detected by store type.  
Average HEI-2010 total score for 
purchases was 36.4. No significant 
difference detected by store type. Overall, 
median of kcals purchased was 540 (253-
1287) and median % of kcal 
from saturated fatty acids was 6.2 (0-13). 
Significant differences were detected by 
store type.  

Caspi 
(2017) [2] 

Urban 
 
(Residents of an 
urban city) 

X X     X    Among purchases, 8% included at least 
one fruit or vegetable. Increased amount 
(in pounds) of FV available in store and 
increase varieties of FV were significantly 
associated with greater odds of purchasing 
a fruit or vegetable. Among purchases, 8% 
included at least one serving of whole 
grains (most were snack items such as 
popcorn and tortilla chips). Pounds and 
varieties not associated with whole grain 
purchasing. Mean HEI-2010 total score 
for food purchases was 31 (±13). More 
store shelf space for fruits and beverages, 
higher healthy vs. unhealthy food ratio, and 
higher healthy food availability scores were 
associated with higher HEI-2010 purchase 
scores. 



 

Page 24 
 

Chrisinger 
(2018) [1] 

Black + Urban 
 
(Black women in an 
urban city) 

X  X X X      Overall, 14% of dollars spent were 
on fruits & vegetables (combined), 11% of 
dollars spent were on sweet & salty snacks 
(combined), and 6% of dollars spent were 
on SSB. Actual dollar amount was not 
reported. No significant differences 
detected by SES status. 

Crane 
(2019) 

Urban 
 
(Residents of an 
urban city) 

      X    HEI-2010 total scores for purchases were 
59.5 (±16.0) and 59.9 (±16.0) for women 
and men, respectively, with no significant 
differences identified between gender 
groups. All HEI-2010 component scores 
were similar between men and women 
except for whole grains. Women (4.5 ± 3.7) 
had a significantly higher component score 
for whole grains than men (3.1 ± 3.1). 

Kiszko 
(2015) 

Low-Income + 
Urban 
 
(Residents of low-
income community 
in an urban city) 

  X X X      Overall, 12.2% of all purchases 
were regular potato chips (13.1% among 
regular bodega shoppers vs. 10.36% among 
less frequent shoppers). 22.34% of all 
purchases were for sweets such as cookies, 
cakes, candy, and ice cream (21.4% among 
frequent shoppers vs. 24.3% among less 
frequent shoppers). 29.3% of all purchases 
were for regular soda or other SSB (30.5% 
among frequent shoppers vs. 26.7% among 
less frequent shoppers). Data on fruit and 
vegetable purchasing was collected but not 
reported.  

Lent 
(2014) 

Low-Income + 
Urban 
 
(Residents of low-
income community 
in an urban city) 

X  X X X X  X X  Among all participants fruits and 
vegetables were found in 2.3% of all 
intercepts. Chips, pastries, candy, and ice-
cream were found in 17.9, 10.1%, 7.9% 
and 3% of intercepts, 
respectively. SSB, regular soda, fruit-
flavored drinks, 100% juice, sports 
drinks/flavored water, and plain water 
were found in 63.3%, 32.2%, 21.1%, 4.7%, 
2.7%, and 14.1% of intercepts, 
respectively. Mean kcals of purchases were 
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Note: SNAP, Supplemental Nutrition Assistance Program; WIC, Special Supplemental Nutrition Program for Women, Infants, and Children. F&V, fruits and/or vegetables; WG, 
whole grains; SS, Salty Snacks; Dess., desserts, sweet snacks & candy; SSB, sugar-sweetened beverages; Bev, non-sweetened beverages; HEI, healthy eating index; Kcals, 
kilocalories; Nutri., sugar, saturated fat, and/or sodium; Other, other purchasing outcomes of interest; ref, reference group in modeling; g, grams; mg, milligrams.   

‡Findings present results from descriptive statistics or adjusted models unless otherwise noted. Significant results follow the authors’ definition. Underline-bold 
highlights purchasing outcomes of interest in this review. 

 

666 (±1064.6) and mean sugars (g) of 
purchases was 66.2 (±113) and 
mean sodium (mg) was 921.1 (±4368.3). 

Lin 
(2014) 

Low-Income 
 
(SNAP participants) 

X   X       About 97% of households purchased non-
canned fruits and vegetables (about $7.32 
spent/week), and 87% of household 
purchased canned fruits and vegetables 
(about $3.50 spent/week). About 82% of 
households purchased baked goods (about 
$2.88 spent/week) and 83% 
purchased sweets (about $1.67 
spent/week). 

O’Malley 
(2013) 

Low-Income + 
Urban 
 
(Residents of low-
income community 
in an urban city) 
 

X  X X X X     Of total purchases, 5% of intercepts 
included fruit and 0% included vegetables. 
21.7% included snack foods (no 
specification), 13.3% included candy, and 
1.7% included ice cream. 55% of intercepts 
included beverages (no specification 
between sweetened and unsweetened) 
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