
Prevalence of and Differences in Salad Bar
Implementation in Rural Versus Urban Arizona Schools

Item Type text; Electronic Thesis

Authors Blumenschine, Michelle

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the College of Medicine - Phoenix, University
of Arizona. Further transmission, reproduction or presentation
(such as public display or performance) of protected items is
prohibited except with permission of the author.

Download date 24/05/2023 21:39:30

Link to Item http://hdl.handle.net/10150/627149

http://hdl.handle.net/10150/627149


 

 

 

 

 

 

 

 

 

Prevalence of and Differences in Salad Bar Implementation in Urban versus  

Rural Arizona Public Schools 

 

 

 

 

 

 

A thesis submitted to the University of Arizona College of Medicine – Phoenix 

in partial fulfillment of the requirements for the degree of Doctor of Medicine 

 

 

 

 

Michelle Blumenschine 

Class of 2018 

 

 

Mentor: Meg Bruening, PhD, MPH, RD 

  



 

Acknowledgements  

 

We would like to thank the respondents for taking the time to participate in this study and for 

all of their tireless efforts in feeding Arizona’s school children.  In addition, we would like to 

acknowledge Cara Pecskowski, Gayle McCarthey, Cynthia Melde, Amal Hammoud, and Dianne 

Harris for contributing to the survey development.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Abstract: 

Background and Significance: Rural children consume more calories per day on average than 

urban children, and are less likely to consume fruit. Self-service salad bars have been proposed 

as an effective approach to better meet the National School Lunch Program’s fruit and 

vegetable recommendations. No studies have examined how rural and urban schools differ in 

the implementation of school salad bars. 

 

Research question: What is the prevalence of school-lunch salad bars and differences in 

implementation between urban and rural Arizona schools? 

 

Methods: This study is a secondary analysis of a cross-sectional web-based survey. 

Participants/setting: School nutrition managers (N=596) in the state of Arizona. 

National Center for Education Statistics locale codes defined rural and urban classifications. 

Barriers to salad bar implementation were examined among schools who never have had, once 

had, or currently have a school salad bar. Promotional practices were examined among schools 

who once had and currently have a school salad bar. Generalized estimating equation models 

compared urban versus rural differences in salad bars and implementation, adjusting for 

school-level demographics and the clustering of schools within districts. 

 

Results: After adjustment, the prevalence of salad bars did not differ between urban and rural 

schools (46.9% ± 4.3% versus 46.8%± 8.5%, respectively). Rural schools without salad bars more 

often reported perceived food waste and cost of produce as barriers to implementing salad 

bars and funding was a necessary resource for offering a salad bar in the future, as compared to 

urban schools (p<0.05). No other geographic differences were observed in reported salad bar 

promotion, challenges, or resources among schools that currently have or once had a salad bar. 

 

Conclusions: After adjustment, salad bar prevalence, implementation practices, and concerns 

are similar across geographic settings. Future research is needed to investigate methods to 

address cost and food waste concerns in rural areas. 
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Introduction and Significance  

 

Fruit and vegetable (F&V) consumption is protective against chronic diseases like diabetes, 

heart disease, and some cancers.1-3 Most youth do not meet the recommendations for F&V,4 

and F&V consumption decreases throughout adolescence.5 Eating patterns established in 

childhood often play a role in nutrition habits in adulthood.6  

 

Concomitantly, individuals living in rural settings are increasingly at risk for health disparities.7 

Rural populations in the United States (U.S.) experience a disproportionate burden of chronic 

conditions and public health challenges, including obesity8-11, diabetes, and tobacco use.12 Rural 

children also consume more calories per day on average than urban children, and these 

additional calories typically come from sugar-sweetened beverages and low-fiber foods.13  

 

Few studies have described school nutrition environments in rural areas; however, several 

state-specific studies have provided analogous data. For example, in Minnesota, urban schools 

supported healthier food environments for students compared with rural schools, often due to 

more resources and fewer challenges with staffing.9 A study of school nutrition and F&V 

availability in schools across 28 states showed significantly higher likelihood of available F&Vs at 

suburban schools than at town/rural schools.10  

 

Schools can be a useful venue for serving F&Vs and encouraging intake so that students 

develop healthy habits for a lifetime. The National School Lunch Program (NSLP) serves 31 

million students daily and provides opportunities to improve F&V intake.1 In accordance with 

the Healthy, Hunger-Free Kids Act (HHFKA), starting in 2012, NSLP-participating schools were 

required to help students meet new dietary recommendations through increased F&V variety in 

cafeterias, stipulating a weekly minimum of five different nutrient-rich F&Vs.4 For schools to 

receive federal reimbursement for qualifying students, schools are required to compose meals 

of a greater proportion of F&Vs (minimum of half cup fruit or half cup vegetable daily). Serving 
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additional F&Vs is costly.14 Given the limited amount of federal contributions, schools are eager 

to identify methods to efficiently and effectively increase F&V intake. 

 

Providing F&Vs that meet NSLP standards and appeal to the tastes of students is an ongoing 

challenge. Self-service salad bars have been proposed as an effective approach to better meet 

the NSLP F&V recommendations.15 In 2015, the CDC reported that an average of 30% of schools 

have salad bars, including 29% of elementary schools, 31% of middle schools, and 35% of high 

schools.16 Few peer-reviewed studies exist that have examined the dietary impact of school 

salad bars, and these studies provide limited evidence that salad bars increase F&V intake,17, 18 

suggesting that contextual factors such as number of items offered may influence intake,15,19,20  

and creating room to explore potential promotion methods and barriers that might enhance 

and/or constrain implementation. A recent study examined differences in salad bars across 

metro versus nonmetro areas in the U.S. and found no differences in students’ reported 

access.21 To date, no studies have examined differences in prevalence or implementation of 

salad bars in urban versus rural schools as reported by school nutrition managers. Research is 

needed to elucidate potential differences in salad bar implementation in urban versus rural 

locales, and to identify challenges and sources of support involved in implementing school salad 

bars.  

 

The purpose of this study was to compare the prevalence of school-lunch salad bars across 

urban and rural Arizona schools, and to assess the differences in implementation practices, 

including distinct challenges and sources of support for these populations. It was hypothesized 

that prevalence of salad bars would differ between urban and rural settings, with urban schools 

having a greater prevalence of salad bars with fewer challenges in salad bar implementation.  
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Materials and Methods  

 

This secondary analysis used data from a web-administered survey22 distributed in 2013-2014 

to school nutrition managers via email in Arizona. The Arizona Department of Education (ADE) 

provided school-level contact information (names and emails) of school nutrition managers 

participating in the NSLP (1799 schools). If the nutrition manager’s information was not listed or 

the information was outdated (e.g. email undeliverable), district nutrition directors and schools 

were contacted for the email address of school nutrition managers. Researchers obtained valid 

contact information for 863 school nutrition managers who were then invited to take the 

survey. Managers were emailed reminders up to seven times with various prompts. Of these 

managers, 648 completed the survey (75.1%), meeting the power required to assess the 

prevalence of having a salad bar (primary aim of original study).22 For the purposes of this 

study, the existing survey data was merged with data on locale of participating schools from the 

National Center for Education Statistics (NCES).23 Of those 648 surveys, 52 were from schools 

not included in the NCES urban-centric locale categories and were excluded from the study. A 

total of 596 schools from 207 districts were included in the analytical sample. Participants 

provided informed consent via online check box, and received a $5 gift card and entry into a 

raffle for $50 or $100 gift card for completing the survey. The Arizona State University 

Institutional Review Board approved the study protocol. 

 

Urban and Rural Classification. Over two dozen federal definitions of rural exist, and the various 

classifications of rural areas in the U.S. include a range of 17%-49% of the population.20 The 

NCES is the primary federal entity collecting and analyzing data on schools. The NCES locale 

codes are a measure of geographic status on an urban continuum. With data from the Census 

Bureau, the NCES revised its definitions of school locale types in 2006 to create the current 

classification system. Their definitions rely less on population size and county boundaries and 

more on proximity of an address to an urbanized area.24 The system has four major locale 

categories: city, suburb, town and rural, each of which is further subdivided into three 

subcategories. City and suburb are divided into large, midsize and small, while town and rural 
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are divided into fringe, distant and remote. Fringe is defined as a territory inside an urban 

cluster, less than or equal to 10 miles from an urban area, while distant is more than 10 miles 

but less than or equal to 35 miles from an urban area, and remote is greater than 35 miles from 

an urban area.25 Locales in the current study were combined into one of two groups: urban or 

rural. Urban was comprised of city, suburb and town (fringe, distant). Rural was comprised of 

town (remote) and rural. These designations were based on both the number of schools listed 

in each locale subcode, as well as the geographical characteristics of Arizona. Arizona public 

school distribution is composed of 83% urban and 16% rural public schools.26  

 

Instrumentation.  

The 68-item survey was developed by reviewing existing items in the gray literature (not peer-

reviewed) and consulting with state and national content experts on salad bars. The previous 

literature included the Food and Farming Foundation Salad Bar survey,27 a previous survey 

conducted by the Arizona Departments of Education and Health Services,28 and the Food and 

Fitness survey from Bridging the Gap.29 Nutrition and public health content experts judged the 

face validity of developed items and refined existing items as necessary. More information 

about the instrumentation has been published elsewhere.22 

 

Having a salad bar. Participants were asked to respond “yes” or “no” to the following question 

developed for this survey: “Does your school currently offer a self-service salad bar (also known 

as produce bars, fresh fruit and vegetable bars, fruit and vegetable bars, condiment bars, etc) to 

students in your cafeteria/multipurpose room?” If “no” was chosen for the previous question, 

participants were asked to respond “yes” or “no” to the following question: “Have you ever had 

a self-service salad bar (also known as produce bars, fresh fruit and vegetable bars, fruit and 

vegetable bars, condiment bars, etc.) for students in your school?”, resulting in a coding of 

“once had a salad bar” and “never had a salad bar.”  

 

Salad bar promotion. For schools that once had a salad bar or currently have a salad bar, 

participants were asked what practices their school used to promote salad bars. Response 
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choices included posters, morning announcements/promotions, multimedia, 

newsletters/parent folders, school website, classroom education, carrot chaser, F&V of the day, 

meal tray color, and matching salad bar offerings to entrée.  

 

Barriers to having a salad bar. Schools that had never had a salad bar were asked what barriers 

they experienced in having a salad bar. Response choices included not having enough staff, cost 

of produce, lack of space, sanitation/food safety concerns, concern with reimbursement from 

federal agency, time to get through lines, difficulty ordering F&Vs, unsupportive administrators, 

children’s dislike of salad bars, food waste concerns, no budget for future maintenance, outside 

caterer/vendor, new regulations, and clean up concerns. Respondents could also enter other 

reasons/barriers beyond listed response choices. Schools were asked to identify, by checking 

from a list, the top three resources that might be helpful in offering a salad bar in the future. 

Response options included training and conference sessions, sharing listserv, blog, Facebook, 

funding, and support from school administration. Schools that currently have salad bars were 

asked to name the challenges they faced in implementing salad bars. Answer choices offered 

were identical to the option for schools without salad bars listed above. 

 

School-level sociodemographic covariates. A grade-level variable was created by asking 

respondents to list all grades in the school, and were classified into elementary, middle, and 

high schools.22 To minimize participant burden, survey data were combined with state data on 

school-level free/reduced priced lunch and enrollment data using school and district codes.29 

Given that many school-level policies and practices are influenced at the district level, 

a district variable was created to adjust for the clustering of schools within districts. Years in 

position variable was created with the question asked to nutrition managers, “how many years 

have you been in this position at this school?” and was kept as a continuous variable for 

analyses. 
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Analysis 

Data were cleaned after examining for irregulatiries and missingness. As noted previously, 52 

schools were excluded due to lack of NCES urban-centric locale categories. Descriptive 

statistics, normality, collinearity, and non-independence were reviewed prior to analyses for 

those who completed the survey. Differences in the presence of salad bars in urban versus rural 

areas were examined by school-level, years in current position, free/reduced lunch rates, and 

enrollment rates. General Estimating Equation (GEE) methods for binomial regression models, 

controlling for schoolgrade-level, years in current position, free/reduced lunch rates, and 

enrollment rates, were used to examine the adjusted prevalence of salad bars by locale. To 

assess factors (e.g., salad bar promotion, barriers to having a salad bar) associated with having 

a salad bar by locale (dependent variable), GEE models were examined, adjusting for school 

level, free/reduced rate, school enrollment, years in position of respondent, and district 

clustering. Statistical significance was assessed at p<0.05. All analyses were run using Stata 

Statistical Software (Release 13, College Station, TX: StataCorp LP, 2013).31 
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Results 

Table 1 presents results from 596 surveys included in this study with 462 (77.5%) surveys from 

urban schools and 134 (22.5%) surveys from rural schools. The average free and reduced priced 

lunch eligibility was 64% among urban schools and 67% in rural schools. School nutrition 

managers reported having held their positions in urban schools for an average of 6.2 years 

versus 7.8 years in rural schools.  

 

The unadjusted prevalence of schools with salad bars was 67.3% urban and 51.1% rural (Table 

1). The prevalence of having a salad bar after adjusting for school level, free/reduced rate, 

school enrollment, years in position of respondent, and district clustering was 46.9±4.3% in 

urban schools and 46.8±8.5% in rural schools (p=0.974, data not shown). In adjusted models, 

the only statistically significant association with having a salad bar was free and reduced priced 

lunch eligibility rate (data not shown: OR=0.66; 95% CI: 0.50, 0.87): the odds of having a salad 

bar was 34% lower among schools among schools with a 50% or higher free/reduced eligibility 

rate.  
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Table 1. Demographics and prevalence of having a salad bar in a sample of Arizona schools by 
rural versus urban locale (n=596) 
 

Demographics Rural Urban 

Schools surveyed n(%) 134 (22.5) 462 (77.5) 

Free/reduced lunch rate (mean, SD) 67.2, 20.0 63.1, 26.0 
 

Years of nutrition manager employment at site 
(mean, SD) 

7.8, 6.9 6.2, 5.8 

Enrollment (mean, SD) 806.5, 25.9 437.4, 20.0 
 

School Level n(%) 
Elementary 

Middle 
High 

 
73 (54.8) 
8 (60.8) 

53 (39.5) 

 
311 (67.3) 
 46 (10.0) 
105 (22.7) 

Salad bar prevalence    

Schools with a salad bar n(%) 68 (51.1) 67.3 (310) 

Schools once with a salad bar n(%) 19 (14.2) 49 (10.6) 
Schools who never had a salad bar n(%) 47 (35.1) 103 (22.3) 
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Challenges & Barriers. Among schools that have never had salad bars, twice as many rural than 

urban schools reported cost of produce as a barrier to implementing salad bars (p=0.009, Table 

2). Rural schools without salad bars also listed food waste as a barrier more often than urban 

schools, a statistically significant difference (p=0.024). Among schools that once had salad bars, 

no statistical differences in the percentages of these reasons (i.e., barriers) for discontinuation 

between urban and rural schools were observed. In other words, managers did not respond 

differently to having or not having a specific barrier. In schools that currently have salad bars, 

affirmative responses to food waste concerns as a challenge to implementation were not 

statistically significantly different between urban and rural schools at the p<0.05 level. Urban 

schools reported waste concerns 21% of the time compared to rural schools who reported 

waste concerns 13% of the time (p=0.096). “Other” barriers schools listed were getting 

students to be aware of and to stop at the salad bar, and facing unsupportive staff, teachers 

and administrations.  
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Table 2. Predicted prevalence of challenges and barriers in salad bar implementation in a 
sample of Arizona schools (n=596)a 

 

Survey Question Rural 
predicted 
prevalence 
(%) 

Urban 
predicted 
prevalence 
(%)  

p- value 

Never had a salad bar: What are the barriers to having a salad bar in your school? 

Cost of produce  43.6 22.1 0.009b 

Lack of space 36.8 42.8 0.49 
Sanitation/food safety concerns 42.1 32.3 0.21 

Not enough staff 27.7 18.6 0.07 
Concern with reimbursement 17.3 19.2 0.78 
Time to get through the lines 38.7 30.4 0.29 

Difficulty procuring fruits and vegetables 6.5 3.2 0.30 
Unsupportive administration 1.5 5.8 0.19 

Kids don't like salad bars 9.0 8.5 0.92 
Food waste concerns 58.2 38.7 0.024b 

Children self-serving themselves 9.0 8.5 0.92 
No budget for future maintenance 16.7 10.7 0.32 

Other. Please specify 19.8 8.2 0.17 
None of the above 5.0 4.5 0.86 

Once had a salad bar: What contributed to you discontinuing your salad bar?  

 Not enough staff 19.0 11.0 0.13 
Cost of produce  7.6 5.7 0.66 

Lack of space 2.5 2.7 0.97 
Sanitation/food safety concerns 11.7 17.3 0.41 

Concern with reimbursement 3.2 8.0 0.29 
Time to get through the lines 7.9 6.6 0.74 
Unsupportive administration 7.2 3.5 0.44 

Other. Please specify 7.9 6.2 0.67 
None of the above 8.4 6.8 0.75 
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Currently have a salad bar: What have been the challenges for your school in implementing a 
salad bar? 

Not enough staff 12.1 7.9 0.16 
Cost of produce  17.8 13.4 0.33 

Lack of space 3.2 8.7 0.08 
Sanitation/food safety concerns 6.6 7.8 0.66 

Concern with reimbursement 2.7 2.5 0.93 
Time to get through the lines 11.8 12.8 0.82 
Unsupportive administration 2.9 0.60 0.19 

Kids don't like salad bars 5.7 8.7 0.33 
Food waste concerns 13.3 20.6 0.09 

Children self-serving themselves 15.2 17.8 0.57 
No budget for future maintenance 2.7 0.78 0.14 

Outside Caterer/vendor 1.4 2.0 0.69 
Other. Please specify 7.2 2.6 0.05 

None of the above 10.6 13.3 0.53 
a Mixed general estimating equation binomial regressions mutually adjusting for all predictor 
variables for a given question and school level, free/reduced rate, years in position of 
respondent, and district clustering 
b Statistical significance was assessed at p<0.05. 
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Promotion. Except for the “other category”, there were no statistically significant differences in 

the affirmative answers to the promotion approaches utilized by urban or rural schools that 

currently have salad bars or once had salad bars (Table 3). The most popular approach to salad 

bar promotion across all school levels was posters. Over 10% of rural schools who once had a 

salad bar and 17% of rural schools who currently have a salad bar reported using an “other” 

strategy of which most reported using menus to promote the salad bar. Other examples 

included using window clings, stickers, and a “roving chef”.  

 

Resources. Among schools that never had salad bars, 71% of rural schools listed funding as one 

of the top three most needed resources, while 44% of urban schools indicated funding in the 

top three (p=0.001; data not shown). Among schools that currently have salad bars, rural and 

urban schools were equally likely to list increased funding as a necessary resource in offering 

salad bars (there was no statistically significant difference).  
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Table 3. Predicted prevalence of practices used by a sample of Arizona schools to promote 
salad bars (n=596)a 

Survey Question Rural 
predicted 
prevalence 
(%) 

Urban 
predicted 
prevalence 
(%) 

p-value 

Once had a salad bar: Did your school ever use any of the practices listed below to specifically 
promote your salad bars? 
Posters 19.4 25.7 0.24 

Morning announcements/promotions 8.8 11.7 0.47 

Multimedia 2.5 1.9 0.44 

Newsletters/Parent folders 8.3 9.6 0.72 

School website 15.5 17.8 0.63 

Classroom education 4.2 9.0 0.14 

Fruit and Vegetable of the day 6.0 11.0 0.29 

Match salad bar offerings to the entrée 11.8 13.0 0.74 

Change meal tray color 2.3 3.7 0.53 

Other. Please specify 10.4 4.3 0.037 

 
Currently have a salad bar: Does your school use any of the practices listed below to specifically 
promote your salad bars? 
Posters 37.4 45.0 0.32 

Morning announcements/promotions 16.5 19.6 0.64 

Newsletters/Parent folders 15.6 17.0 0.82 

Classroom education 8.4 15.1 0.21 

Fruit and Vegetable of the day 12.2 19.4 0.31 

Match salad bar offerings to the entrée 24.2 25.0 0.89 

Change meal tray color 4.7 6.3 0.71 

Other. Please specify 17.4 6.6 0.025 
aMixed general estimating equation binomial regressions mutually adjusting for all predictor 
variables for a given question and school level, free/reduced rate, years in position of 
respondent, and district clustering. 
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Discussion 

 

This study assessed the prevalence of school-lunch salad bars across urban and rural locales and 

examined differences in implementation practices of and barriers to salad bars in Arizona. 

Results demonstrated that no significant differences exist in this study in the prevalence of 

salad bars between urban and rural Arizona schools. The findings from this study suggested 

that urban and rural school nutrition managers experienced similar similar challenges in 

implementation. However, rural schools without salad bars were more likely than urban 

schools without salad bars to report barriers, such as cost of produce and food waste.  

 

The adjusted prevalence of salad bars was not significantly different across locales contrary to 

our expectations of rural inequalities that are typically seen in many environmental 

evaluations31 and health outcomes.33  The current results were consistent with VanFrank et al. 

who reported no statistical significant differences in students’ reported access to salad bars 

across metro and nonmetro areas (source and definition of metro/nonmetro not provided) in 

2011 or 2014.21  Students’ (from the Van Frank et al study) and school-nutrition managers’ 

reports from the current study support the absence of urban/rural inequality for salad bars, 

even after consideration for methodological differences across these two studies. However, the 

current study showed that higher free/reduced priced lunch eligibility rates were related to a 

lower prevalence of salad bars after adjusting for all other variables.  

 

Few significant differences emerged in reported implementation practices across schools in 

urban and rural locales in Arizona This finding from this study suggests that most intervention 

approaches may not need to differ by locale, as rural school nutrition managers reported 

similar benefits, and once rural schools have a salad bar, implementation is approached in 

similar ways to urban schools. However, more research is needed to confirm these results. An 

exception was that more rural schools reported higher cost and waste concerns. School 

nutrition managers in rural schools have noted smaller staffs, increased food costs and 

increased waste concerns as barriers to implementing changes put forth by the HHFKA.34 In the 
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current study, we did observe a lower adjusted odds of having a salad bar with higher free 

and/reduced price lunch enrollment rates. In addition, funding for salad bars was reported as a 

barrier for both rural and urban schools; rural schools were more likely to list increased funding 

as a necessary resource. If rural schools are faced with fewer resources and a higher cost of 

produce, these schools may be more likely to perceive barriers related to cost and food waste. 

Additional financial support may be needed to address cost and waste barriers to salad bars in 

rural schools.  

 

Strengths and limitations. Assessing associations with outcomes at the school level was a 

strength of this study. Many school environment studies are conducted at the district level 

reporting on school-level factors. Another strength was the relatively large sample size with a 

high response rate, and inclusion of elementary, middle, and high schools. This study was 

limited by its cross-sectional nature and the resulting non-probability sample. Even though 36% 

of all schools across Arizona were sampled, it is unknown whether findings are generalizable to 

all schools or grade levels in Arizona or those outside of Arizona. However, the urban/rural 

locale of participating schools in this study reflected Arizona public school distributions, which 

is composed of 83% urban and 16% rural public schools, with an average Arizona eligibility rate 

for free/reduced priced meals of 67%.34 This study did not assess how salad bars impacted 

consumption of F&Vs among students. While items were adopted from existing measures, and 

content experts judged the face validity of the survey, the survey was not otherwise validated. 

The study spanned two academic years; however, given the climate in Arizona, it is unlikely that 

seasonal differences in produce availability impacted the results. Finally, 52 schools were 

excluded from the study due to missing NCES locale codes. Many of these were parochial 

(religious) schools and may have been smaller or perhaps more rural, limiting the sample size 

when compared to urban schools. 

  



 16 

Future Directions 

 

Future research may consider an objective evaluation of F&V intake, or examining other factors 

associated with salad bars such as demographic factors, barriers, and facilitators of adoption 

and/or use. Given that this study found that the association of salad bars was lower in schools 

with greater free/reduced priced lunch eligibility rates, nutrition professionals could assist 

lower-income schools interested in a salad bar by directing them to resources that support 

implementation, such as Let’s Move Salad Bars to School.27, 35  
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Conclusions 

 

No significant differences in prevalence of salad bars were observed between rural and urban 

schools, but school nutrition managers at rural schools that never had salad bars reported cost 

and food waste barriers more often than urban schools. No other barriers or implementation 

practices appeared to differ by locale. Future studies might consider investigating methods to 

address cost and waste concerns in rural areas, and might evaluate the impact of salad bars on 

F&V consumption by urban and rural locale. 
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