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Background: In 2009, the Special Supplemental Nutrition Program for Women, Infants, and Children 

(WIC) food package was revised to include a cash-value voucher (CVV) for fresh fruits and vegetables. 

While this supplement to the WIC food package provides participants with the resources to purchase 

healthier foods, there is a potential mismatch to using CVVs when access to fresh fruits and vegetables is 

limited. Our past research reveals that access to fresh fruits and vegetables on American Indian 

reservations in Washington State is limited. This study, therefore, evaluated differences in the CVV 

redemption rate among Washington State participants by comparing the redemption rate of WIC clinics 

located on federally recognized tribal reservations with non-reservation based WIC clinics. Furthermore, 

the study evaluated redemption rates for Washington State tribes with low-access to fresh fruits and 

vegetables compared to those with high access, using proximity of a supermarket to the tribe’s 

reservation land as a measure of access. 

Methods: Data were obtained for 212 clinics that provided WIC services in Washington State during 

2011. The number of CVVs issued and number of CVVs cashed was divided to obtain the mean percent 

of CVV redemption for each WIC clinic for both tribal and non-tribal WIC clinics. Amongst tribal clinics, 

percent CVV redeemed was compared in tribal clinics with supermarkets located within the bounds of 

the reservation to those without supermarkets.  

 

Results: The redemption rates for WIC clinics located on federally recognized tribal reservations was 

lower than the rate for clinics located off tribal reservations (p<0.0001). Among tribal WIC clinics, there 

were no significant differences in CVV redemption rates between tribes who had or did not have a 

supermarket located within the bounds of the reservation.  



 
 

 

Conclusions: Our results indicate that tribal WIC CVV redemption in Washington State is significantly 

lower than non-tribal CVV redemption. However, it does not demonstrate that tribal WIC clinics have 

lower CVV redemption rates when a supermarket is located within the bounds of the reservation, 

compared to not on the reservation. Results of this study suggest the need to address barriers to CVV 

redemption, specifically in the tribal WIC population. 
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Introduction 

The Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) serves millions of 

low-income families by providing nutrition education, social service referrals, and nutritious foods to 

supplement their diets. The WIC program was permanently established in 1975, on the basis that 

pregnant women, infants, and young children are at risk to their physical and mental health due to poor 

or inadequate nutrition1. However, over time, health professionals found the WIC food packages to be 

out of alignment with the needs of WIC families, and the Dietary Guidelines for Americans, and the 

Institute of Medicine of the National Academies2 made recommendations for changes to the WIC food 

package.  

 

The Food and Nutrition Service of the United States Department of Agriculture (USDA) issued new 

federal regulations, and in 2009, the Washington State WIC agency revised the state WIC food packages 

to better meet the nutritional needs of the WIC population. One of the most anticipated changes was 

the addition of a cash-value voucher (CVV) for fruits and vegetables, included in the monthly food 

packages for women and children ages one to five years. The CVVs for Washington State are for fresh 

fruits and vegetables, except for white potatoes and herbs, and have monthly values of six dollars for 

children and ten dollars for pregnant, breastfeeding, and postpartum women.  

 

Prior to the national implementation of the CVVs, a pilot study found that providing WIC participants 

with CVVs increased consumption of fruits and vegetables, both during, and six month following the 

intervention3.   Since the implementation of CVVs, studies also reflect an increase in fruit and vegetable 

consumption in the WIC population4.  While the addition of checks for fresh fruits and vegetables has 

improved the diets of some WIC participants, other studies have found potential barriers to redemption 

of CVVs. In a focus group study of WIC participants enrolled in WIC clinics with both high, and low check 

redemption rates, Najjar, Johnson and Podrabsky (2013)5 found that barriers to using CVVs included the 

WIC food item not being in stock, not enough time to purchase WIC foods, inability to separate CVV into 

multiple checks, produce spoilage at home, unfamiliarity with fruits and vegetables, poor quality of 

produce in stock, and difficulties associated with the calculations required for CVVs.  

 

Despite the barriers to CVV redemption, the WIC food packages improve the environmental 

determinants of health, by increasing the availability of healthy food selections in urban stores that 

serve WIC families6. However, to date, there has been little research evaluating the changes in the WIC 
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food packages related to access and the rural food environment. The presence of supermarkets has 

been shown to indicate larger selections of healthy foods; yet, low-income, minority, and rural 

communities are more likely to have smaller grocery and convenience stores with fewer selections of 

healthy foods, as compared to more affluent areas7,8. A study, from 2002, found that blacks consumed 

32% more fruits and vegetables for each supermarket located in their Census tract9. In general, the 

literature demonstrates that individuals who shop at supermarkets have better access to healthier 

diets7, and low-income, ethnic minorities tend to have less access to fruits and vegetables than other 

groups10. While changes in the WIC food packages are welcome, the question of accessibility needs to 

be addressed for WIC participants living in areas considered to be food deserts.  

 

Environmental factors, including the food environment, have been shown to be an underlying cause in 

the rapid prevalence of obesity in the United States11. Alterations in the food packages stemmed in part 

from the rising obesity rates2, and research shows that experiencing poverty or having a low 

socioeconomic status during childhood is positively associated with being overweight as an adult12. 

When gender and race/ethnic disparities are mixed into the relationship they further compound the 

effects of poverty, related to overweight and obesity13. 

 

American Indians are disproportionately affected by chronic disease14, and widespread poverty15. The 

National Center for Health Care Statistics finds that nearly 37% of American Indian children ages two to 

five years are overweight or obese16, and the prevalence of overweight and obesity in American Indian 

adults is higher than the rates for all other races combined17. Furthermore, American Indians living on 

rural reservation communities often rely on nutrition assistance programs for food purchases18, and 

frequently purchase their food from small grocery or convenience stores, because they are the most 

accessible food store type, yet these types of stores often have limited availability of high-quality 

produce19.  

 

In 2011, the Wisconsin State WIC program published a report entitled, The Effects of Changes in WIC 

Food Packages on Redemption20. The report found that non-Hispanic American Indian/Alaskan Natives 

had the highest non-use rate of CVVs, and the lowest full-use rate of CVVs among all ethnic groups.  

Additional findings revealed that non-Hispanic American Indian/Alaskan Native WIC clients reported 

that cashiers often would not allow use of their CVVs beyond the dollar amount printed on their check. 

However, the Wisconsin WIC Program state rule permits WIC participants to pay for fruits and 
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vegetables beyond the amount listed on their checks, thus encouraging the increased purchase of fruits 

and vegetables. The changes to the WIC food package might equate to increased consumption of fruits 

and vegetables for some WIC participants, however, others might experience barriers to using their 

checks, specifically with regards to access to fresh fruits and vegetables. 

 

A study entitled, Food Access and Cost in American Indian Communities in Washington State, by 

O’Connell, Buchwald and Duncan (2011)21 measured food access and cost on reservation communities in 

Washington State, using the Thrifty Food Plan market basket tool, developed by the USDA22. Along with 

availability and price of market basket food items, the type of store (i.e., supermarket, grocery, or 

convenience), location, and number of stores by type was determined. A seen in Figure 123, reservations 

are dispersed throughout the state and vary widely in acreage. O’Connell et al. found that the average 

distance to a supermarket for all tribes was 11.1 miles (range = 0.4 to 44.4 miles).The results of the 

O’Connell study indicated that American Indian tribes in Washington State without a supermarket 

located on the reservation have limited access to foods represented in the Thrifty Food Plan market 

basket, including fresh fruits and vegetables21 .  

  

The present study examined the CVV redemption rates for all Washington State WIC clinics in 2011, with 

a specific focus on tribal WIC programs as compared to non-tribal WIC clinics. The study aims were to  

1) Examine the CVVs redemption rates among tribal and non-tribal WIC clinics, based on being located 

on a federally recognized American Indian Reservation; and 2) Examine differences in CVV redemption 

rates between tribal WIC clinics, which do and do not have a supermarket located on their reservation 

lands.  

 

Methods 

 

This was a secondary cross-sectional analysis of two data sets. The primary aim was addressed using 

data from the Washington State Department of Health WIC Program, which provided CVV redemption 

rate data for all 212 WIC clinics throughout Washington State in 2011. WIC clinics were separated by 

virtue of being tribal or non-tribal. In Washington State there are 29 federally recognized tribes, seven 

are landless, which leaves 22 tribes with tribal reservations. Phone call inquiries to all of the tribal WIC 

clinics identified whether or not a WIC clinic was physically located on the reservation. Of the 22 tribes 

with reservations, 21 have WIC clinics on their lands and several of the tribes had multiple WIC clinics. In 
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the state of Washington, there were a total of 27 WIC clinics located on federally recognized reservation 

lands, and 185 WIC clinics not located on federally recognized reservation lands.   

 

The CVV redemption rate data for WIC clinics was calculated using the number of checks issued per 

month at each clinic and the number of checks cashed per month at each clinic. The number of checks 

issued and number of checks cashed for each WIC clinic were summed for the year. A mean monthly 

CVV redemption rate for each WIC clinic was determined by dividing the number of checks cashed, by 

the number of checks issued for each clinic, generating the annual redemption rate for every WIC clinic. 

Clinics were then labeled as being tribal or non-tribal. A difference in CVV redemption rate between 

non-tribal and tribal WIC clinics in Washington State was hypothesized. 

 

To address the second aim of the study, the WIC CVV data were matched with food access data from 

O’Connell (2011), separating tribes without supermarkets from those with supermarkets. As previously 

mentioned, food access data characterized the nutrition environment of American Indian reservations in 

Washington State using the USDA Food Security Assessment Toolkit, Food Store Survey Instrument 

market basket22. The data from O’Connell (2011) were collected between April and May 2009; 16 tribes 

in Washington State did not have a supermarket on their reservation, and five tribes had supermarkets 

located within the bounds of the reservation. Using data from two different time periods was justified 

based upon the assumption that access to food remained unchanged. One of the tribes that O’Connell 

visited did not have a designated WIC clinic, and therefore, was not included in the CVV redemption 

data; this tribe did not have a supermarket located on their reservation. It was hypothesized that there 

would be a difference in the percent of CVV redeemed, based upon O’Connell’s 2011 study, 

documenting limited availability of fresh produce for tribal reservations without supermarkets. 

 

Data Analysis 

 

To address the primary aim, a two-sided, independent samples t-test at the 0.05 alpha level was used to 

test for differences between tribal and non-tribal clinics. Distribution of data was shown using the Tukey 

box plot. In addressing the secondary aim, there were 10 WIC clinics located on reservations with 

supermarkets and 17 WIC clinics located on reservations without supermarkets; these were compared 

against each other. A two-sided, independent samples t-test at the 0.05 alpha level was used to test for 

differences between tribes with and without supermarkets. Tukey box plots were used to show 
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distribution. All analyses were conducted using Stata13. 

 

Results 

  

The distributions of non-tribal and tribal WIC CVV redemption rates are shown in Figure 2. There were a 

total of 212 observations with six non-tribal clinics missing a complete 12 months of data. The mean 

percent CVVs cashed for non-tribal WIC clinics was 0.806 and the mean for tribal WIC clinics was 

0.652.The correlation coefficient was 0.153, and confidence intervals were 0.126 to 0.181. There was a 

significant difference between the percent CVV cashed for non-tribal and tribal WIC clinics (p<0.0001).   

 

A comparative analysis of CVV redemption rates for tribes with and without supermarkets on their tribal 

lands is depicted in Figure 3. All tribal WIC clinics had 12 months of complete data for the 2011 calendar 

year. The mean percent CVV cashed for tribal WIC clinics with supermarkets was 0.652, and the mean 

percent CVV cashed for tribal WIC clinics without supermarkets was 0.651. The correlation coefficient 

was -0.001, and confidence intervals were -0.055 to 0.053. There was no significant difference between 

the two groups (p<0.974). 

 

Discussion 

 

The primary aim of the study examined differences between tribal and non-tribal WIC clinic CVV 

redemption rates, and our findings indicate that there are disparities in CVV redemption in Washington 

State. Although we are not certain as to why tribal WIC clients use their CVVs at lower rates than non-

tribal clients, these findings are consistent with the literature on barriers to CVV redemption and food 

access in the American Indian population in Washington State5,20,21. Barriers to the redemption of WIC 

checks have been identified in previous studies 20,24, and specifically in Washington State, they include 

cost of produce, unfamiliarity with certain fruits and vegetables, frustration with calculations required to 

use the CVV, and misunderstandings about how to use CVVs5. 

 

In the current study, there were no differences in CVV redemption rates between WIC clinics located on 

federally recognized reservations with, or without a supermarket. In previous studies, increased distance 

to a supermarket was associated with lower quality of dietary intake among lower-income pregnant 

women25. Likewise, Census tract data has found that areas with supermarkets have a 9% lower 
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prevalence of overweight, and a 24% lower prevalence of obesity compared to Census tracts without 

supermarkets26.  

 

Indian reservations and trust lands account for 3.24 million acres in Washington State, and as mentioned 

earlier, there is a great deal of diversity, with reservations ranging in size from 12 to 1,400,000 acres27.  

One of the reasons we might not have seen a difference in CVV redemption rates among tribes is that 

many small tribes are located close to urban areas and have easy access to non-tribal supermarkets. On 

the other hand, having a supermarket on one part of the reservation is associated with access for tribal 

members located in the vicinity of the supermarket, but it might not equate to access for those located 

farther away from the supermarket.  

 

Limitations. There were six WIC clinics with between two to ten months of data available, most likely 

because the clinics either closed or opened partway through the year. Data were aggregated and 

percentages by number of observations (i.e., months), rather than actual numbers were calculated, so 

this should not have had an impact on the results. Since the environmental data by O’Connell (2011) 

was gathered in 2009, there is a possibility that some of those stores may have closed prior to 2011 

when the CVV redemption rate data was collected, or new stores might have opened. Moreover, 

research documenting the changes in store stocking of the new WIC foods has shown that there was 

increased access to fresh fruits and vegetables28, which could have confounded results. 

 

Additionally, several of the reservations in Washington State span many miles. In the study by O’Connell 

(2011), it was found that there were a total of nine supermarkets in operation on reservations, and of 

the nine supermarkets, five of them were located on the same reservation, leaving the other four 

reservations with only one supermarket. Therefore, having a supermarket on a reservation might be 

associated with having access for the reservation with multiple supermarkets, but might not necessarily 

be associated with access for other larger reservations with only one supermarket. Similarly, there are 

likely reservations that have supermarkets right outside of the bounds of the reservation, which might 

then provide greater access to fresh produce. However, it was beyond the scope of the study to use a 

geographic information system to determine exact locations of stores and WIC clinics. Due to the 

extremes in WIC clinic sizes throughout the state, there were a significant number of outliers. 
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Conclusions and implications. The findings of our study add to the limited research on tribal WIC 

programs, and specifically CVV redemption rates among them. Our results indicate that CVV redemption 

rates among tribal WIC clinics in Washington State are significantly lower than CVV redemption rates 

among non-tribal WIC clinics. However, it does not demonstrate that tribal WIC clinics have lower CVV 

redemption rates when a supermarket is located within the bounds of the reservation, compared to not 

on the reservation. Access to fresh produce may still be an issue for some American Indian tribes across 

the state, given that even among those tribes with a supermarket on their reservation land, the average 

distance to a supermarket was 11.1 miles (range = 0.4 to 44.4 miles)21. Thus, it is still reasonable to 

suggest that more efforts should be aimed at addressing these environmental and/or geographic 

disparities. The data does suggest that efforts should be aimed at determining why CVV checks are not 

being redeemed as much as they should be among tribal WIC clinic participants beyond merely access 

issues, such as unfamiliarity with certain fruits and vegetables, frustration with calculations required to 

use the CVV, and misunderstandings about how to use CVVs5.  

 

Results of this study suggest the need to address barriers to CVV redemption, specifically in the tribal 

WIC population. The WIC food package has been shown to replace less healthful foods in the diets of 

WIC participants29, and without WIC benefits, low-income shoppers have been found to be less likely to 

purchase WIC-approved foods due to perceived barrier of cost30.  Improving the use of WIC fresh fruit 

and vegetable checks would not completely attenuate the healthy food access gap for tribal WIC clients, 

however, future research and interventions are needed to increase CVV redemption in this population. 

 

 

 

 

 

 

 

 

 

 

 

 



8 
 

References 

 
1 Oliveria V, Racine E, Olmsted J, Ghelfi LM. The WIC Program: Background, Trends, and Issues. 
http://www.ers.usda.gov/publications/fanrr-food-assistance-nutrition-research-program/fanrr27.aspx. 
Published October 2002. Accessed February 18, 2014.  
 
2 National Research Council. WIC Food Packages: Time for a Change. Washington, DC: The National 
Academies Press, 2005. 
 
3 Herman DR, Harrison GG, Afifi AA, Jenks E.  Effect of a Targeted Subsidy on Intake of Fruits and 
Vegetables among Low-Income Women in the Special Supplemental Nutrition Program for Women, 
Infants, and Children. Am J Public Health: January 2008, Vol. 98, No. 1, pp. 98-105.  
 
4 Whaley SE, Ritchie LD, Spector P, Gomez J. Revised WIC food package improves diets of WIC families. J 
Nutr Educ Behav 2012; 44:204-209. 
 
5 Najjar S, Johnson D, Podrabsky M. Barriers to WIC Benefits Redemption among Participants in 
Washington State. Thesis, University of Washington. 2013. 
 
6 Andreyeva T, Luedicke J, Middleton A, Long M, Schwartz M. Positive influence of the revised Special 
Supplemental Nutrition Program for Women, Infants, and Children food packages on access to healthy 
foods. J Acad Nutr Diet 2012; 850-858. 
 
7 Larson NI, Story MT, Nelson MC, Neighborhood environments: disparities in access to healthy foods in 
the US. Am J Prev Med 2008; 36:74-81. 
 
8 Morland K, Wing S, Diez Roux A. Poole C Neighborhood characteristics associated with the location of 
food stores and food service places. Am J Prev Med 2002; 22:23-29.  
 
9 Morland K, Wing S, Diez Roux A. The contextual effect of the local food environment on residents' 
diets: the atherosclerosis risk in communities study. Am J Public Health 2002;92:1761-67. 
 
10 Zenk SN, Schultz AJ, Israel BA, James SA, Bao S, Wilson ML. Fruit and vegetable access differs by 
community racial composition and socioeconomic position in Detroit, Michigan. Ethn Dis 2006 
;16(1):275-80. 
 
11 Cummins S, Flint E, Matthews SA. New Neighborhood Grocery Store Increased Awareness of Food 
Access But Did Not Alter Dietary Habits Or Obesity. Health Aff 2013; 283-291. 
 
12 Wang Y, Zhang Q. Are American children and adolescents of low-socioeconomic status at increased 
risk of obesity? Changes in association between overweight and family income between 1971 and 2002.  
Am J Clin Nutr 2006; 84:707-16. 
 
13 Hernandez D, Pressler E. Accumulation of childhood poverty on young adult overweight or obese 
status: race/ethnicity and gender disparities. J Epidemiol Community Health 2014; 0:1-7. 
 
 

http://www.ers.usda.gov/publications/fanrr-food-assistance-nutrition-research-program/fanrr27.aspx.%20Published%20October%202002
http://www.ers.usda.gov/publications/fanrr-food-assistance-nutrition-research-program/fanrr27.aspx.%20Published%20October%202002


9 
 

 
14 Oser CS, Harwell TS, Strasheim C, Fogle C, Blades LL, Dennis TD, Johnson EA, Gohdes D, Helgerson SD 
Increasing prevalence of cardiovascular risk factors among American Indians in Montana. Am J of Prev 
Med 2005; 28:295-297. 
 
15 DeNavas-Walt C, Proctor BD, Lee CH. Income, poverty, and health insurance coverage in the United 
States: 2004. Washington, D.C.: US Census Bureau; 2005. 
 
16 Fryar CD, Carroll MD, Ogden CL. Prevalence of Obesity Among Children and Adolescents: United 
States, Trends 1963–1965 Through 2009–2010. National Center for Health Statistics, September 2012. 
 
17 Zephier E, Himes JH, Story M. Prevalence of overweight & obesity in American Indian school children 
and adolescents in the Aberdeen area: A population study. Int J Obes Relat Metab Disord 1999; 
23(suppl), S28–S30. 
 
18 Dillinger TL, Jett SC, Macri MJ, Grivetti LE. Feast or famine? Supplemental food programs and their 
impact on two American Indian communities in California. Int J Food Sci Nutr 1999; 50(3): 173-187. 
 
19 Styne DM. Childhood Obesity in American Indians. J Public Health Manag Pract 2010; 16(5): 381-387. 
 
20 Gleason S, Pooler J. The Effects of Changes in WIC Food Packages on Redemptions. Washington , DC: 
Altarum Institute; 2011. 
 
21 O’Connell M, Buchwald D, Duncan G. Food access and cost in American Indian communities in 
Washington State. J Am Diet Assoc 2011; 1375-1379. 
 
22 Cohen B. US Department of Agriculture, Economic Research Service. Community food security 
assessment toolkit. http://www.ers.usda.gov/Publications/EFAN02013/. Published July 1, 2002. 
Accessed February 18, 2014. 
 
23 Governor’s Office of Indian Affairs (Washington State). Tribal government-Tribal maps. 
http://www.goia.wa.gov/Tribal-Information/Map.htm. Accessed February 18, 2014. 
 
24 Woelfel ML, Abusabha R, Pruzek R, Stratton H, Chen SG, Edmunds LS. Barriers to the use of WIC 
services. J Am Diet Assoc 2004; 104:736-43. 
 
25 Liese AD, Weis KE, Pluto D, Smith E, Lawson A. Food store types, availability, and cost of foods in a 
rural environment. J Am Diet Assoc 2007; 1916-1923. 
 
26 Zenk SN, Odoms A, Powell LM, Campbell RT, Block D, Chavez N, Krauss RC, Strode S, Armbruster. Fruit 
and vegetables availability and selection: Federal Food Package Revisions, 2009. Am J Prev Med 2012; 
423-428. 
 
27 Land area of tribal reservations in Washington State. 
http://www.wsdot.wa.gov/NR/rdonlyres/FB3D4D7A-C2ED-43A3-9887-
07EE1C5D2B00/0/TTPOWALandAreabyTribe.pdf. US. Dept of Interior, Bureau of Indian Affairs; Tiller's 
 

http://www.ers.usda.gov/Publications/EFAN02013/
http://www.goia.wa.gov/Tribal-Information/Map.htm
http://www.wsdot.wa.gov/NR/rdonlyres/FB3D4D7A-C2ED-43A3-9887-07EE1C5D2B00/0/TTPOWALandAreabyTribe.pdf
http://www.wsdot.wa.gov/NR/rdonlyres/FB3D4D7A-C2ED-43A3-9887-07EE1C5D2B00/0/TTPOWALandAreabyTribe.pdf


10 
 

 
Guide to Indian Country: Economic Profiles of American Indian Reservations. Accessed February 22, 
2014.  
 
28 Ayala GX, Laska MN, Zenk SN, Tester J, Rose D, Odomas-Young A, McCoy T, Gittelsohn , Foster GD, 
Andreyeva T. Stocking characteristics and perceived increases in sales among small food store 
managers/owners associated with the introduction of new food products approved by WIC. Public 
Health Nutr 2012; 1771-1779. 
 
29 Oliveira VJ, Chandran R. Children’s consumption of WIC-approved foods: USDA Economic Research 
Service; 2005 February. Report No.: No.44. 
 
30 Kharofa RY, Meurer JR, Nelson D. Perceptions about eating healthy in WIC participants. Clin Pediatr 
(Phila). 2013 Mar 25.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



11 
 

 

 
 

Figure 1. Map of federally-recognized tribal reservations in Washington State. Black shaded areas 

represent tribal lands. 
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Figure 2. Distribution of cash-value voucher (CVV) redemption rates for non-tribal and tribal Special 

Supplemental Nutrition Program for Women, Infants and Children Program (WIC) clinics over the 2011 

calendar year. 
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Figure 3. Distribution of cash-value voucher (CVV) redemption rates for tribal Special Supplemental 

Nutrition Program for Women, Infants and Children Program (WIC) clinics with and without 

supermarkets located on their reservation for the 2011 calendar year. 

 
 
 

 

 

  
 
 
 
 
 
 

 
 

 


