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BACKGROUND 

 

The impact of nutritional fitness is increasingly recognized across the Department of Defense as 

a critical component of overall Service Member (SM) mission readiness. For example, nutritional 

readiness is one of the pillars of the Army’s Holistic Health and Fitness (H2F) System, which is 

designed to address Soldier performance (ref: FM7-22). Along with H2F, there is a renewed 

interest and desire at all echelons to optimize the nutrition environment of our SMs. Nutritional 

fitness impacts mental and physical performance, military readiness, and recovery following 

injury. Military dining facilities (DFACs) provide an opportunity to offer and educate warfighters on 

how to identify and use performance-based fuel. The current Go for Green® (G4G 2.0) nutrition 

program was developed as an intervention to inform and motivate SMs to make more 

performance-focused food and beverage choices. Demonstrating that the revised G4G 2.0 is 

effective in improving Soldier dietary intake, and cost effective and durable, will help ensure the 

program receives necessary support and resources for DoD wide implementation. 
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EXECUTIVE SUMMARY 

 

Military dining facilities (DFACs) are important avenues to fuel Service Members (SM) for optimal 

performance, and at the same time educating them on nutrient-dense (“high performance”) menu 

options. The Go for Green® 2.0 program (G4G 2.0) is a multi-component intervention in DFACs 

designed to optimize access, availability, and knowledge of high-performance food choices. The 

G4G 2.0 evaluation study aimed to determine the fidelity of G4G 2.0 program implementation, along 

with the program’s impact on DFAC meal quality, diner satisfaction, nutrition knowledge and plate 

cost. This project employed a time series, multi-site (Fort Hood and Fort Carson), non-controlled 

intervention with data collected from consenting participants at pre- and post-G4G 2.0 program 

implementation using food photography and surveys. The study was approved by the U.S. Army 

Research Institute of Environmental Medicine and U.S. Army Medical Research and Materiel 

Command Institutional Review Boards. The G4G 2.0 program has eight requirements, including a 

traffic light, color-coded labeling system, menus that offer tasty and nutrient-dense (Green-coded) 

foods, strategic placement of Green-coded foods to maximize visibility, DFAC staff training, and a 

robust marketing campaign. Participants freely selected meals from food choices served at the 

DFAC. Digital food photography captured diners’ food selections and analyzed nutrient composition 

and Healthy Eating Index (HEI) scores to measure meal quality. Surveys gathered demographic, 

lifestyle, diner satisfaction data and nutrition knowledge. Data on food cost and G4G 2.0 program 

fidelity were also collected. Data were analyzed using descriptive, independent t-test, Mann-Whitney 

U, chi-square analyses and 2-step cluster analysis (α=0.05, 80% power). Participants were active-

duty Soldiers (n=100) with food intake data from at least one breakfast, lunch, and dinner meal at 

the intervention DFAC (92% male, median age 22.0 years, 63 pre; 37 post-intervention). HEI scores 

improved significantly from pre: 55.0 ± 12.8 to post: 64.1 ± 12.04, p<0.001 (Median ± IQR). 

Significant improvements were noted in selection of whole grains, seafood and plant proteins, fewer 

refined grains, and improved trends for other food groups. More diners agreed that main dishes 
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were nutritious/performance-based (32% pre; 57% post; p<0.01) and reported using color-coded 

labels to choose performance foods (38% pre; 54% post; p=0.04). The intervention resulted in an 

11% increase in plate cost. The overall nutrition knowledge scores of diners was below 60% post 

program implementation. Nevertheless, a greater proportion of correct responses to nutrition 

knowledge questions was observed for those participants exposed to the G4G 2.0 program and who 

received at least one hour of nutrition education. Program fidelity assessment indicated successful 

implementation of six of the eight program requirements. The G4G 2.0 program is feasible, 

efficacious, and improved meal quality and satisfaction of diners. Implementing G4G 2.0 per the 

program requirements provides a greater amount and variety of strategically placed Green-coded 

(high-performance) menu items to create a more support nutrition environment. Also, G4G 2.0 

program has a potential to improve performance nutrition knowledge, which could translate to 

overall improved nutrition-related behaviors both within and outside DFAC. Future research should 

identify key facilitators and barriers to providing and choosing performance-based food options, as 

well as consider outcomes related to health and performance, rather than just diner satisfaction. 

Improving opportunities for SM to fuel with nutritious and tasty food choices along with strategic 

nutrition education messaging are crucial for optimal nutritional fitness and military readiness.    
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INTRODUCTION 

 

Reports indicate that 63.5% of Department of Defense (DoD) Service Members (SMs) are 

overweight and 14.4% are obese per body mass index guidelines.1 Overweight and obesity 

are associated with poor physical fitness and may adversely affect mission readiness. 

Moreover, data from across the DoD indicate that SM intake of nutrient-dense foods is less 

than ideal, which may contribute to overweight and obesity. 2-4 

 

In a recent study, food choices of SMs in a military dining facility (DFAC) were rated as poor 

as evidenced by a meal quality score of 49 of 100 points on the Healthy Eating Index (HEI). 2 

Of note, the average reported HEI-2015 score for Americans is 59 points.5 Similar to the 

civilian setting, gaps in access and availability of nutrient-dense foods exist in the military 

nutrition environment, which negatively influence SM eating behaviors.6,7 Providing 

adequate nutritional fueling is critical for mental and physical performance optimization as 

poor food choices and suboptimal meal quality may negatively impact mission readiness.  

 

Targeted nutrition interventions in DFACs are key opportunities to improve SM knowledge 

and behavior.8 Several DFAC interventions have been shown to be effective, especially 

when the taste and quality of menu items were improved.9 One such intervention involving 

menu enhancements (increased fruits, vegetables, and whole grains; reduced fat and sugar; 

included at least one lean meat or vegetarian entree), staff education, marketing posters, 

and use of traffic light food labels at ten Army DFACs resulted in reduced intakes of energy, 

total fat, saturated fat, and refined grains and improved customer satisfaction.8  Similarly, a 

nutrition program at two U.S. Air Force basic military trainees DFACs demonstrated that 

diners reduced daily fat intake from 35% to 19% of total calories, whereas those dining on 



 

4 

the standard fare DFAC increased their fat intake.10  

 

Traffic light labels identifying menu items as Green, Yellow, and Red, when placed at the 

point of selection, have been suggested as a population-wide strategy to encourage better 

food choices.11 This strategy is based on social cognitive theory, which focuses on the inter-

relationship of diner knowledge regarding nutritious food choice, personal responsibility to 

make better choices to support optimal health and performance, and the influence of the 

social and physical environment when deciding what foods to choose.12-14 Compared to 

other labeling options, traffic light labeling was shown to be more effective in educating 

consumers to select healthier food options.15-18  

 

Interventions using food labels have had mixed results, ranging from improvement to no 

change in eating behaviors.9,19,20 However, it is unclear whether awareness and/or perceived 

healthfulness actually translate into healthier food choices.17 Two systematic reviews of food 

labeling have highlighted the 1) the inability of menu labeling with calories alone to promote 

healthier choices,  2) a need for more contextual or interpretive nutrition information on 

restaurant menus to assist consumers in selecting fewer calories, and 3) a need for well-

designed studies on menu labeling in various settings.21,22 Thus, a nutrition DFAC 

intervention that includes traffic light labels with choice architecture is warranted to 

determine effectiveness and ultimately to encourage better food choices and improve 

mission readiness of SM. 

 

In 2008, Go for Green® (G4G 1.0 or original) was implemented to standardize labeling in Army 

DFACs and educate Soldiers to identify and choose nutritious, “high-performance” options. 

Initially there were three program components: 1) traffic light color labels, 2) standardized food 

cards, and 3) printed marketing posters (Table 1). This was based upon research suggesting 
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that traffic light color labels displayed on food cards influenced diners to choose more nutritious 

food options.23 The program was then expanded to the other military service branches with the 

potential to impact SMs worldwide. 

 

The original G4G 1.0 program underwent a major revision by incorporating feedback from DoD 

dietitians, foodservice operators, and other key stakeholders along with advancements in 

nutrition and health promotion research. Revisions addressed outdated coding criteria, lack of a 

standardized coding approach, lack of standardized staff training, outdated marketing and 

education strategies, and menus with inadequate amounts of Green-coded items.24,25 

Additionally, a larger emphasis on the connection between optimal fueling and SM performance 

was needed to prioritize resources and buy-in by leaders and diners for DFAC interventions, 

such as G4G. Across 2015, the G4G program was pilot tested by the G4G Program Office at 

the Consortium for Health and Military Performance (CHAMP) at the Uniformed Services 

University of the Health Sciences and the Army Public Health Center in conjunction with the 

Performance Triad pilot at several Army installations.  

 

Based on the available data and feedback, the G4G program was substantially revised and 

rebranded to G4G version 2.0 (G4G 2.0) and managed by the G4G Program Office at 

CHAMP.26 One of the most significant revisions was development of an algorithm to standardize 

assigning foods or beverages as Green, Yellow, or Red code (Figure 1). This assigned code 

aligns with the U.S. Dietary Guidelines for Americans, Military Dietary Reference Intakes, DoD 

nutrition and foodservice standards and regulations, and the latest nutrition science literature. 

Specific emphasis was placed on “nutritional quality” to capture the degree of processing, total 

sugar, quality (type) of fat, and fiber instead of only calories, percent total fat, and sodium. 

Additionally, sodium was designated as a separate, but complementary code (Low, Moderate, 

and High) based on the variable sodium needs of SMs. This program revision also supported 



 

6 

the Armed Forces Recipe Service’s initiative to update their catalog of military recipes to 

increase whole grains, add more vegetables, utilize leaner meats, optimize flavors through more 

seasonings (less salt), and employ healthier preparation techniques (e.g., roasting vegetables, 

baked vs fried).  

 

The second significant G4G 2.0 program modification was the establishment of program 

requirements (PRs). This included five newly added PRs to increase the availability, access, 

and promotion of Green-coded menu items. The G4G 2.0 PRs are: 1) standardized 

management training, 2) assign traffic light codes based on approved coding algorithm by 

trained coders, 3) menu with minimum number of Green-coded items targets, 4) standardized 

food cards, 5) food placement strategies, 6) promotion of Green-coded items, 7) marketing 

(printed materials, social media, press) and education, and 8) standardized staff training. 

Program resources, templates, menus and recipes, news, and support are available on the 

public-facing website, hosted by CHAMP: https://www.hprc-online.org/nutrition/go-green. Key 

programmatic elements are highlighted in Appendix A. 

 

An opportunity arose to implement the newly revised G4G 2.0 program at Army DFACs. 

CHAMP requested assistance from USARIEM to assess the effectiveness of G4G 2.0. Both 

PubMed and Defense Technical Information Center (DTIC) searches were conducted (14 

November 2016) using the keywords: “dining facility” (or ”dining hall”); “military forces” (or 

“military”); “Health Eating Index 2010” (or “HEI 2010”); “menu planning”; “healthy eating”; and 

“performance”. These searches indicated that this protocol would not be a duplication of 

previous research efforts. The purpose of this study was to test the feasibility and efficacy of 

improving ad libitum nutritional intake, nutrition knowledge, and diner satisfaction of Wolf DFAC, 

Fort Carson and Freeman Café, Fort Hood Soldiers following implementation of the revised 

G4G 2.0 program.  

https://www.hprc-online.org/nutrition/go-green
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Study Objectives / Specific Aims / Research Questions  

Primary Objectives: 

1. Determine the effectiveness of the revised G4G 2.0 program to improve meal quality, 

satisfaction and nutrition knowledge of DFAC diners.  

2. Determine the G4G 2.0 program feasibility through changes in average plate cost 

during G4G 2.0 implementation.  

 

Secondary Objectives: 

1. Assess whether the G4G 2.0 program intervention promotes changes in diners’ 

self-reported lifestyle behaviors and attitudes towards the impact of nutrition on 

health and wellness factors. 

2. Determine if the G4G 2.0 program intervention is associated with changes in 

subjective rating of appetite/satiety before and after eating in the DFAC.  

3. Capture DFAC staff perspectives on barriers, challenges, and experiences related to 

G4G 2.0 program planning, implementation, and sustainment.  

 

Hypotheses: 

1.  Implementation of the G4G 2.0 program will result in improved meal quality, meal 

satisfaction and nutrition knowledge of diners.  

2. Average plate cost for G4G 2.0 will be feasible and comparable to a standard garrison 

DFAC.  

3. The G4G 2.0 program intervention will promote changes in Soldiers’ self-reported 

lifestyle behaviors and attitudes with potential future impact of nutrition on health and 

wellness factors. 

4. The G4G 2.0 program intervention will be associated with enhanced diners subjective 

rating of appetite/ and satiety.  
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5. Understanding the DFAC staff perspectives on barriers, challenges, and experiences 

related to G4G 2.0 program planning, implementation, and maintenance will assist with 

future mitigation strategies and useful to improve program fidelity.   

 

 

RESEARCH DESIGN AND METHODS 

Research Design 

This was a time series, multi-site, non-controlled intervention study evaluating the 

implementation and effectiveness of the G4G 2.0 program between May 2017 and 

September 2019 at two U.S. Army DFACs (in Colorado and Texas). Data were collected 

pre- and post-G4G 2.0 program implementation. At each time point, uniquely enrolled 

participants were assessed for meal quality of, and satisfaction with, three meals (minimum 

of one breakfast, one lunch, and one dinner). The study was approved by the U.S. Army 

Research Institute of Environmental Medicine and U.S. Army Medical Research and 

Materiel Command Institutional Review Boards. 

 

Participant Population 

Participants included diners at the Wolf DFAC (primarily Soldiers from the 4th Sustainment 

Brigade (4SB), 4th Engineers (4EN), 759 Military Police (MP), Division Artillery (DIVARTY), 

and Headquarters and Headquarters Battalion (HHBN) of the 4th Infantry Division, Fort 

Carson, CO) and diners at the Freeman Café DFAC (primarily Soldiers from the 1st Cavalry 

(1CAV), 4SB, 13th Sustainment Command (Expeditionary), DIVARTY, and HHBN 1CAV, of 

the III Corps, Fort Hood, TX). The plan was to recruit a total of 720 DFAC Soldiers and 250 

DFAC staff: 180 Soldiers over four iterations; 50 DFAC staff over five iterations. 
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Inclusion and Exclusion Criteria  

Participants were included if on active duty, adults (18 years and older), consuming meals 

for at least one month at either Wolf DFAC or Freeman Café. Participants needed to be 

willing to consume three meals each day for two testing days at the intervention DFAC 

(minimum of one breakfast, one lunch, and one dinner to attain average daily intake). If 

willing and available to participate, they could volunteer for subsequent data collection. No 

exclusion criteria were set. Participants were not monetarily compensated for study 

participation; however, they were offered the privilege of moving to the front of the DFAC 

line on study days to allow maximum time for meal consumption and tray photography. 

 

Sample Size Estimations 

SPSS SamplePower 3.0.141 was used to estimate sample size based upon the anticipated 

change in HEI-score as the primary outcome by using an independent t-test analysis 

(different participants per group); power was set at 80% and alpha 0.05 (two-tailed analysis). 

A mean change in HEI-2015 was expected at 5-6 points pre- to post-implementation with a 

10-point variance. This estimate was based on a Kirkpatrick et al.27 report noting that HEI 

standard deviations of approximately 11-12 points for adults would equate to a moderate 

effect size of 0.5. To detect that magnitude of HEI change required a minimum of 17 

participants per time point at each location. Based upon results from USARIEM protocol 

#15-04-HC2 (same methodology), a 30-50% increase in sample size would be needed to 

account for attrition and participant non-compliance (not attending three of six meals. 

Therefore, a sample size of n=180 per iteration for a total n=540 over three iterations was 

considered sufficient.  

 

Sample size estimate for change in nutrition knowledge before and after implementation 
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assessment required 16 per group (pre vs. post) considering a 10-point difference in 

knowledge scores, a 10-point standard deviation, at 80% power and an alpha set at 0.05 

(two-tailed analysis). Thus, the sample size (n=180) required for the HEI-score dietary 

quality assessment was sufficient to complete the nutrition knowledge assessment as well. 

 

Stratified, purposeful sampling was conducted to obtain feedback from Wolf DFAC and 

Freeman Café staff in both supervisory and non-supervisory roles. Published studies using 

focus groups for health-related outcomes range in sample size of 10-60 participants.28-31 

Research supports a minimum of 15 participants to represent each group (in this case 

supervisory and non-supervisory staff role).32 USARIEM protocol #15-04-HC enrolled 7-10 

DFAC supervisors and 26-33 non-supervisory DFAC staff at each data collection iteration 

and reached thematic saturation (no new themes identified during final focus group of each 

iteration). The researchers therefore requested up to 50 DFAC staff members (combination 

of supervisory/non-supervisory) from Wolf DFAC and Freeman Café to once again increase 

likelihood of thematic saturation (maximum sample size of n=50 at focus groups held at pre, 

mid, and post-G4G 2.0 implementation at Wolf DFAC; pre- and post-G4G 2.0 

implementation at Freeman Café; total of n=250 for the study).  

 

A total sample of n=790 was requested to account for both the DFAC diner assessment 

(n=540) and DFAC staff member focus groups (n=250). 

 

Research Methods 

The G4G Program Office at CHAMP served as consultants for G4G 2.0 program 

implementation along with local DFAC teams and USARIEM along with Pennington 

Biomedical Research Center (PBRC) staff were responsible for G4G 2.0 program 

evaluation. The USARIEM research team planned to travel to Fort Carson for three 
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iterations and Fort Hood at two iterations as noted in Figure 2: pre at 0-month (T-0), mid-

launch (T-1), and post-G4G 2.0 intervention (T-2). Noted below are the participant 

populations (DFAC diners or staff), number of participants, measures and timing of data 

collection, and the intent for each iteration.  

 

Participants 

The plan was to recruit up to 180 DFAC diners at pre- and post-iterations for each site, 

consent, ask to complete four surveys (lifestyle behaviors, nutrition knowledge, G4G 

awareness and customer satisfaction), and participate in digital food photography nutrient 

intake assessments.  In addition, we also planned to recruit and consent up to 50 DFAC 

staff members for five iterations (three at Fort Carson and two at Fort Hood) to complete 

three surveys (nutrition knowledge and G4G awareness). 

 

Time Point Description 

T-0 – Pre-G4G 2.0 Intervention (baseline): This iteration examined DFAC diner and 

staff outcome measures (noted above) prior to G4G program implementation. 

T-1 – Mid (Fort Carson only): This iteration captured staff experiences, challenges, 

and suggestions to improve G4G 2.0 implementation thus far and to provide 

leadership with additional insights from the DFAC staff perspective. 

 T-2 - Post-G4G 2.0 intervention: This iteration examined DFAC diner and staff 

outcome measures after full G4G 2.0 program implementation. 

 

Go for Green (G4G) 2.0 Program Intervention 

The G4G Program Office at CHAMP worked with Wolf DFAC, Fort Carson and Freeman Café, 

Fort Hood DFAC staff and supervisors to execute G4G 2.0 planning, implementation, and 
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sustainment. During the study, the G4G Program Office at CHAMP conducted in-person 

management training (PR1), assigned color and sodium codes to a 21-day menu with 12 

specialty bar options (PR2) to meet G4G 2.0 menu targets (PR3), and printed materials and 

other marketing strategies (PR7). The team conducted site visits for hands-on assistance, staff 

training, and course correction and was engaged with the local DFAC team, Registered Dietitian 

and nutrition assets, and leadership via email and teleconferences.  

 

Research in the emerging field of nutrition implementation science highlights the need to 

maximize program quality and impact to ensure interventions are effective, achievable, and 

efficient in practice. To do so, evaluation tools are necessary to provide objective assessment of 

program compliance to established standards or benchmarks. In the 10-year history of the G4G 

program, a standardized, comprehensive evaluation instrument with benchmarks has not been 

used. The G4G Program Office at CHAMP, in collaboration with the Army Public Health Center, 

developed the first version of the G4G 2.0 PFA tool. The PFA tool evaluates the degree to 

which DFACs have implemented the eight established PRs. 

 

The validity and reliability of this tool was established during the current G4G 2.0 evaluation 

effort. During this time, G4G Program Office at CHAMP team tested and refined the PFA tool. 

First, the team identified actionable tasks to evaluate whether the facility successfully 

implemented each PR. Examples of PR tasks include: percentage of Green-coded menu items 

by review of the facility’s menu, the number of choice architecture strategies to promote Green-

coded options, use of various marketing strategies to market the DFAC and menu, and 

percentage of DFAC staff trained. Multiple onsite visits by the G4G Program Office at CHAMP 

team led to iterative revisions that refined the tool for a more accurate assessment of adherence 

to the desired benchmarks. In particular, the review of serving a nutritious menu (PR 3), 



 

13 

program and facility marketing (PR 7), and DFAC staff training (PR 8) were expanded to better 

capture tasks critical to implementation efforts.  

 

Lastly, a scoring system was developed to objectively assess PR fidelity with a set benchmark 

of 75-100%. Consideration was given to establishing a realistic benchmark but allowing room to 

surpass minimum standards to motivate staff and DFACs to achieve excellence. A 75% 

benchmark was set for most PRs: menu targets, standardized food cards, food placement 

strategies, promotion of Green-coded items, and marketing and education. Benchmarks for 

DFAC facility management training and assigning traffic light codes for menu items were set at 

100% because they are essential to program integrity and success. Despite its criticality to 

program and staff engagement, staff training was set at 80% due to high staff turnover inherent 

to operating DFACs. Overall, the PFA consisted of 15 scored sections covering the eight PRs 

for an objective assessment of program compliance. The G4G 2.0 program was considered fully 

implemented if the DFAC met benchmark standards for all eight PRs. This project evaluated 

G4G 2.0 program implementation at two Army DFACs to assess the impact of this performance 

nutrition intervention.  

 

Digital Photography and Diet Quality  

Digital photography, a field expedient food photography method that accurately captures food 

selected and consumed by diners, was used to quantify food selection and intake of study 

participants (Figure 3). Researchers added the DFAC’s recipes to the USDA Food and Nutrient 

Database for Dietary Studies (FNDDS).33 Total nutrient intake was defined as the difference 

between estimations of food amounts in pre- and post-meal photographs reviewed by trained 

visual estimators. Final nutrient intake estimates were averaged and analyzed using the FNDDS 

system. Specific participant nutrient intake information was generated. Studies with adults have 

demonstrated this methodology to be highly reliable and valid.34,35  
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The dietary intake measures included, but were not limited to total calories, fatty acids, 

carbohydrate, protein, fiber, vitamins, and minerals. The Food Pattern Equivalents Database 

generated food serving information necessary for assessing food pattern components to 

calculate the HEI.36,37 The HEI-2015 is a measure of diet quality as relative adherence to the 

2015-2020 Dietary Guidelines for Americans (DGA).38 The HEI-2015 score is comprised of 13 

food components with a maximum of 5-10 points per component with 100 points as the highest 

potential score. Adequacy of food component scores increase as nutrient intake aligns with 

federal recommendations, while the moderation component scores increase with lower intake of 

nutrients to limit (refined grains, saturated fats, added sugars, and sodium).  

 

HEI-2015 can be used to describe adherence to the DGA: overall scores of 90 to 100, or 

component scores that are 90% to 100% of maximum score: A; overall scores of 80 to 89, or 

component scores that are 80% to 89% of maximum score: B; overall scores of 70 to 79, or 

component scores that are 70% to 79% of maximum score: C; overall scores of 60 to 69, or 

component scores that are 60% to 69% of maximum score: D; and overall scores of 0 to 59, or 

component scores that are 0% to 59% of maximum score: F.  The U.S. National HEI score 

average over the past ten years has ranged from 48-57 points.39,40 Previously, Basiotis et al.41,42 

described diets according to the following:  HEI scores > 80 indicate a “good” diet, scores 

ranging from 51 to 80 reflect a diet that “needs improvement,” and HEI scores < 51 imply a 

“poor” diet.  Adequacy of food component scores increase as nutrient intake aligns with federal 

recommendations, while the moderation component scores increase with lower intake of 

nutrients to limit (refined grains, saturated fats, added sugars, and sodium). The HEI-2015 total 

and component scores of participants were assessed as a daily average of three meals 

(breakfast, lunch, and dinner; examples shown and reported as median ± interquartile score 

range (IQR).  
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Paper-Based Surveys 

1)  Demographics & Lifestyle Survey (Appendix B) 

Participant demographic data and lifestyle information was collected in-person via paper survey. 

Demographic data included: age, height and weight, ethnic and racial background, highest 

education level, and military rank. Twenty-eight lifestyle questions were included relating food 

choice to meal timing and location, lifestyle habits and perceptions regarding physical activity, 

sleep, energy level, and performance. The survey was successfully used for Protocol #15-04-

HC and enables future comparison between DFAC studies.2  

 

2) Dining Facility Satisfaction (Appendix C) 

The diner satisfaction survey examined sensory qualities of food provided and consumed in 

the DFAC (taste, texture, temperature, and appearance), availability, thoughts on quality and 

health impact, and usefulness of labels to promote selection of high-performance foods. The 

survey consisted of 17 items on a 7-point Likert Scale ranging from “Strongly Agree'' to 

“Strongly Disagree”. The survey was successfully used for Protocol #15-04-HC and enables 

future comparison between DFAC studies.2  

 

3) Nutrition Knowledge (Appendix D) 

Data collected examined a combination of general and performance-based nutrition knowledge 

(NK) of diners and DFAC staff. This diner NK survey was created as a subscale to a Military-

Specific Eating Behavior Survey (Protocol #16-12-HC)43 and tailored for this protocol using 40 

true/false questions. Of the survey, 18 items were validated as part of the Military-Specific 

Eating Behavior Survey and consisted of general and performance nutrition questions. The NK 

questionnaire consisted of true/false questions on performance nutrition - macronutrients, 

micronutrients, energy, dietary supplements, and hydration and confidence in the response 
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(yes/no). Nutrition knowledge was compared between diners who were and were not exposed 

to G4G 2.0 program and those with and without any prior nutrition education. The survey served 

two purposes: 1) identify the key gaps in nutrition knowledge; and 2) assess if changes in 

nutrition knowledge impact food choice (used in conjunction with food photography) regardless 

of the G4G 2.0 program. The DFAC staff at two DFACs completed questionnaires pre- and/or 

post-G4G 2.0 program implementation on NK and the G4G 2.0 program information. A 

demographic survey was added after the first study location pre-data collection with a resultant 

smaller sample size.  

 

4) G4G Awareness for Diner (Appendix E) and Staff (Appendix F) 

Specific surveys were created in conjunction with the G4G 2.0 Program Office at CHAMP 

consultants. The diner survey examined the effectiveness of the G4G 2.0 marketing 

campaign as well as beliefs and attitudes towards the usefulness of G4G 2.0. The diner 

survey consisted of 29 items that were a combination of multiple-choice, 5-point rating 

scales and yes/no questions. The staff survey examined the effectiveness of the G4G 2.0 

staff training as well as beliefs and attitudes towards the new program and barriers to G4G 

2.0 implementation. This staff survey consisted of 32 items that are a combination of 

problem solving, multiple-choice, 5-point rating scales and open answer questions. These 

documents will be incorporated as future program evaluation tools. 

 

5) G4G Staff Demographics (Appendix G) 

Participant demographic data information was captured by self-report and included: self-

reported sex, age, height, weight, rank, ethnicity, racial background, education, Military 

Occupational Skill (MOS), and years in the military.  
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Satiety Labeled Intensity Magnitude (SLIM) Scale (Appendix H)   

Research suggests the level of hunger influences the types of food selected.44-46 The 

investigators were interested in understanding the relationship between hunger levels pre- 

and post-meal and the impact on food choice quality and quantity. Results from the 

USARIEM protocol #15-04-HC explained 54% of the variance in magnitude of satiation 

(SLIM score change) was due to the initial degree of hunger, protein and carbohydrate 

intake, whole grain intake, meal length and having enough time to eat.2   

 

Hunger and satiety were assessed pre- and post-meal consumption at the time of tray 

photography. Each participant was asked by a research staff member to view the SLIM 

scale and identify the level of hunger or satiety that was the closest representation to their 

current state. The SLIM scale is an 11-item diagram drawn on a 10-cm line with descriptive 

labels ranging in self-perceived hunger/fullness ranking from greatest imaginable hunger to 

greatest imaginable fullness. Scoring ranges from -100 points (greatest level of hunger) to 

+100 points (greatest level of fullness). The change in SLIM scores is calculated as the 

difference between the pre- and post-SLIM scores (total of 200 points). The SLIM scale was 

shown to be a sensitive, reliable, and easy-to-use scale for measuring perceived satiety.47  

Perceived satiety was compared to HEI-2015 scores and specific nutrient intake.  

 

Pre-meal SLIM scale also included questions on previous mealtime and snack choice 

because prior snacks may impact food choices and rate of eating (Appendix H 1). Post-meal 

SLIM scale asked two questions related to the rate of eating (Appendix H 2). Three 

additional questions (dependent on time availability) were asked at post-meal photography: 

(1) “How satisfied are you with your meal selection today?”, (2) “If you could recommend 

one change in the DFAC, what would it be?”, and (3) If a significant amount of plate waste 

was noted, “What is the reason for leftover food on your plate?” Responses to these 
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questions were digitally recorded along with the meal tray. This provided additional insight 

into diner satisfaction immediately following meal consumption. The SLIM data are analyzed 

separately and will not be presented in this report.  

 

Plate Cost  

Military DFACs receive funds allocated to feed each diner per day (called a “basic daily food 

allowance”) from which to plan and execute meals.48 Concerns exist regarding potential 

increased cost of performance-focused menu modifications due to the addition of fresh 

produce, seafood, and whole grains, as well as conversion to more scratch-made vs ready-

to-serve options. Average plate cost of the G4G 2.0 compliant menu used was determined 

from the total cost of food prepared divided by the number of diners fed. 

 

Focus groups (FG) conducted with DFAC staff and FG data are analyzed separately and will 

not be presented in this Technical Report. 

 

Statistical Analysis 

 

SPSS version 2649 was used for statistical analyses. Demographic descriptive data between 

baseline and post-test were examined using Mann Whitney U or Chi-square analyses as 

location and time points varied in sample size and enrolled different participants at each time 

point. A two-step cluster analysis examined HEI scores (pre-intervention and change pre-to-

post), by location (Fort Carson vs. Fort Hood), sex, education, and rank variables, to determine 

cluster effects of non-normal distribution and unequal sample sizes at the two locations. 

Demographic descriptive data are reported as median and IQR or frequency and percent based 

on the scale of measurement. Mann-Whitney U analysis compared total HEI-2015 and HEI 
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component scores between pre- and post-G4G 2.0 implementation stratified by meal and 

location with data reported as median and IQR. Differences in Green-, Yellow-, or Red-coded 

foods consumed at each meal were compared by Chi-square analysis. Results are combined 

between two study locations due to attrition and inadequate numbers of subjects to assess 

differences by installation. The fidelity of G4G 2.0 implementation was measured by adherence 

to the G4G 2.0 program requirements benchmarks. The total cost of food prepared divided by 

the number of diners fed determined the average plate cost of the G4G 2.0 menu used in this 

study. Nutrition knowledge assessment consisted of analysis on the subjects’ percentage of 

correct responses and the NK responses were re-categorized into four response outcomes: 

confident and correct, confident but incorrect, unconfident and correct, or unconfident and 

incorrect. Recategorized values were summed for a total NK score ranging from 1-54 points. 

The NK data were analyzed for descriptive statistics and are reported as mean ± standard 

deviation (SD) or frequency (%). Wilcoxin rank sum test was used to compare total NK score 

and each NK question between staff with or without G4G training. Response percentages were 

reported as either confidently correct or confidently incorrect.  

 

  

RESULTS 

Subject Demographics 

Of the 282 total enrolled participants, 100 participants consumed at least one breakfast, lunch, 

and dinner meal (n=63 pre- and n=37 post-G4G 2.0 implementation) to meet criteria for data 

analysis inclusion. The majority (92%) of participants were male and young (median±IQR: 

22±4.0 years). Demographic data depicted that the majority were junior ranking personnel, had 

a healthy Body Mass Index, were physically active, and had physical readiness ratings of “good” 

to “best shape” (Table 2). The only significant difference was a greater proportion of senior 
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enlisted personnel participated during post-G4G 2.0 implementation compared to pre-G4G 2.0 

(14% vs. 2%; p=0.02).   

 

G4G 2.0 Program Fidelity 

The implementation process resulted in the development and refinement of content and 

benchmarks to objectively assess program fidelity by using the first G4G Program Fidelity 

Assessment (PFA) tool (Appendix I).  Assessment of G4G 2.0 program fidelity identified the 

extent of adherence to eight program requirements (Table 3.). After a phased implementation, 

Wolf DFAC successfully met the benchmarks for 8 of 15 PFA scored sections. The PFA was 

conducted at the Freeman Café G4G 2.0 grand opening and again three months later. Although 

the time between the PFAs was short, the initial (grand opening) PFA followed a period of close 

support and guidance from the G4G Program Office at CHAMP. Per the initial PFA, the DFAC 

successfully met the benchmarks for 12 of 15 scored sections. The second PFA indicated the 

DFAC met benchmarks in 10 of 15 scored sections.  

Overall, the DFACs were successful in meeting the following PR benchmarks after G4G 2.0 

implementation: standardized management training, assignment of traffic light codes, menu 

targets with a minimum of Green-coded items, standardized food cards, food placement 

strategies, and staff training. Specifically, the updated G4G 2.0 DFAC menus increased 

availability of high-performance choices. Prior to G4G 2.0, the DFAC menu was 5% Green 

(breakfast) and 43% Green (lunch/dinner) compared to post-G4G 2.0 implementation, which 

transitioned to 41% Green (breakfast) and 61% Green (lunch/dinner). Adherence was below 

benchmarks for requirements related to marketing of the overall G4G 2.0 program and certain 

strategies to promote Green-coded items. Overall, G4G 2.0 was implemented such that the 

evaluation of program effectiveness is valid and relevant. Extent of program adherence at the 

two study sites are highlighted in Table 3. 
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Meal Quality  

Improved menus translated into higher availability of high-performance foods and more 

opportunity for diners to select them. This critical component of the G4G 2.0 intervention 

resulted in a significant improvement of overall meal quality with HEI-2015 scores increasing 

from 55.0±12.8 at baseline to 64.1±12.0 post-G4G 2.0 implementation (p<0.001). Although 

sample size at each location was not large enough to warrant comparative analysis between 

locations, cluster analysis identified that Fort Carson was most predictive of the change in HEI 

score (1.00; 100% Fort Carson contributing to pre-HEI score at 55.5 vs post-HEI score at 64.1 

points) followed by pre-post intervention (0.82; 70% of Fort Carson had a pre-HEI at 58.5 

points). Figure 4 illustrates the median changes in 13 HEI component scores from baseline to 

post-G4G 2.0 implementation. Whole grains (+3.0 points, p<0.001) and seafood and plant 

proteins (+3.5 points, p<0.01) increased significantly whereas intake of refined grains decreased 

(1.49 points, p<0.001). Some examples of meals with high and low HEI-15 scores are shown in 

Figure 5. After G4G 2.0 implementation, significantly more Green-coded (+8%, p<0.05) and 

fewer Red-coded (-7%, p<0.05) options were selected overall (Figure 6). More Green options 

were selected for lunch (+8%, p<0.05) and dinner (+13%, p<0.05) and Red item selections 

decreased (-10%, p<0.05). At breakfast, a significant decrease in Red-coded items was noted (-

5%, p<0.05), although no change in choice of Green-coded items was observed (27% Green-

coded items selected). 

 

Diner Satisfaction 

Significantly more diners agreed that the main dishes served were healthy and performance-

based and appreciated the availability of vegetarian food choices post-G4G 2.0 implementation 

(Table 4). Diners reported that food labeling enabled performance-based choices. No significant 
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differences were noted for other survey components pre- to post-G4G 2.0. 

 

Plate Cost 

The average plate cost for the G4G 2.0 menu was $13.11 per day. This value was based on two 

weeks of consolidated data when the G4G Program Office team at CHAMP was confident that 

the planned menu reflected the food costs actually served. This is approximately 11% higher 

than the established basic daily food allowance of $11.78 per day.48  

 

Nutrition Knowledge of Diners 

Nutrition knowledge (NK) survey was completed by 269 diners at the two DFACs pre- and post- 

G4G 2.0 program implementation (Table 5). Nutrition knowledge was compared between diners 

who were and were not exposed to G4G 2.0 program (n=166) and on prior nutrition education, 

with the majority (n=201, 75%) having no prior nutrition education.  The nutrition knowledge 

subgroup from the 18-item questionnaire is shown in Table 6.  The demographic and lifestyle 

variables (BMI, sleep and physical activity) were similar between diners with or without G4G 2.0 

exposure or nutrition education. 

 

The overall NK scores were similar between G4G 2.0 program exposure groups: 59.8±16% not 

exposed vs. 59.9±16% exposed (p=0.75). The questions were further categorized into four 

topics: macronutrients, vitamins and minerals, energy, and hydration. Of the four topics, only 

macronutrients yielded a significant difference in responses between the groups: 11±3 for G4G 

2.0-exposed vs. 10±0 for not exposed (score - range 0-18 points; p=0.043). A greater proportion 

of G4G-exposed diners were correct and confident regarding the difference in nutrient source 

between whole, 2%, and 1% milk (22.3% vs. 15.5%, p=0.046). When grouped by nutrition 

education, a greater proportion of diners with at least one hour of nutrition education were 
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confident and correct in their responses for the following two NK questions compared to diners 

without nutrition education: “At least half of the food on their plate should be fruits and 

vegetable” (53.7% vs. 67.6%; p=0.029) and “Dark green vegetables, eggs and fortified cereal 

are sources of dietary iron sources” (42.8% vs. 66.2%; p=0.001) (Figures 7-9).   

 

When examining NK (Figure 10) of the overall sample of diners (n=269), results were 

concerning for the proportion of confidently incorrect for the questions related to performance 

nutrition basics. The questions included:: “A recovery drink or snack should always be 

consumed after exercise” (65.4%); “Protein is an important source of energy for physical 

activity” (46.5%); “Most military personnel require four times more protein than civilians” 

(32.7%); “Sports beverage are a preferred beverage when exercising at moderate intensity” 

(25.7%); “Dietary fats are unimportant for a balanced diet” (20.4%); “Meat is a source of fiber” 

(24.5%); and “Vitamins and minerals are a source of energy (25.3%).” Only 17% of diners self-

reported being extremely/very knowledgeable about their overall nutrition knowledge. The top 

five sources of nutrition information diners identified as “helpful” were nutrition websites (41%), 

nutrition health professionals (39%), gym and fitness personnel (38%), fellow Soldiers (33%), 

and social media (31%). 

 

Nutrition Knowledge of Foodservice Staff 

Foodservice staff (n=184) at the two DFACs completed questionnaires pre- and/or post-G4G 

2.0 program implementation on NK and G4G program information. Study participants were 

primarily active-duty military (73%), non-supervisory (73%; 72% of which were junior enlisted), 

male (60%), and aged (mean ± SD) 25.7±8 year (Table 7). Only 25% of staff completed 50% (4 

of 8 modules) of the G4G 2.0 training and 2.7% completed 100% (8 of 8 modules) of the training 

(Figure 11). The percent of NK questions correctly answered was 55.0±18% with a mean score 

of 29.2 ± 9 points (NK scores ranged 0-54); however, the percent correct was significantly 
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higher among trained G4G 2.0 staff compared to those without G4G 2.0 training (58.0±19% vs. 

52.9±17%, p=0.025). A greater proportion of G4G 2.0-trained staff were confident and correct in 

their responses compared to those without training for questions on (1) protein requirements for 

military (38% vs. 21%, p=0.013) and (2) identifying good sources of iron (62% vs. 41%, 

p=0.006) (Figure 12). 

 

Although there were no other significant differences between NK responses for G4G-trained 

and untrained staff, over 25% of staff were confidently incorrect on the ten NK areas (Figure 

13): need for a recovery beverage or snack post exercise (72.8%), protein as a source of 

energy (64.7%), dietary supplement purity and safety (57%), nutrient source between whole, 

2%, and 1% milk (42.4%), protein needs of military personnel (41.8%), recommendation for 

sports drinks after moderate intensity exercise (39.7%), vitamins and mineral as sources of 

calories (34.8%), meat as a source of fiber (34.2%), meeting dietary vitamin and mineral needs 

(33.7%) and good food sources of calcium (27.7%). Regardless of the level of G4G 2.0 training 

or NK, over 85% of staff acknowledged the importance of correct food labeling to maintain diner 

trust in the G4G 2.0 program.  

 
 
 

DISCUSSION 

 
This study evaluated the revised G4G 2.0 program as an intervention to improve Soldier meal 

quality and diner satisfaction at two Army DFACs. Our results indicate that diner meal quality 

can be enhanced without compromising satisfaction. Importantly, offering and supporting a high-

quality nutrition program implementation is critical to optimizing performance-based foods in 

DFACs. Although the two DFACs met the benchmarks for most of the PRs, it is possible that if a 

greater proportion of PRs benchmark were met, meal quality may have improved to an even 

greater extent. This will require further research.  
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Although this study is the first G4G 2.0 program evaluation, our findings are consistent with 

other military DFAC interventions that employed similar elements. In a cross-sectional study, 

Crombie et al. observed lower intake of energy, fat, discretionary fat, and refined grains along 

with improved satisfaction in diners at 6 and 12 months after the menu changes, traffic light 

labels, and presence of educational materials compared to control DFACs.8 Similarly, a 

performance nutrition DFAC intervention evaluation by Cole et al. reported an 11-point 

improvement in HEI-2010 after four months, which was sustained at 12 months compared to the 

control DFAC.2 In a military eating environment multiple factors influence food choices and 

decision-making processes. Ghoniem et al. reported that food availability must be considered in 

combination with intrinsic motivational factors, such as desire for healthful food and previous 

learning experiences, as these factors interact to promote choice.50 The G4G 2.0 program 

incorporated additional interventional strategies to address these complexities, but it is uncertain 

as to whether these strategies are sufficient. 

Program Fidelity Assessment  

The PFA is an objective tool to determine the success of DFACs in implementing the G4G 2.0 

program. Evaluating G4G 2.0 implementation at both DFACs using the PFA revealed 

compliance strengths as well areas for improvement. Scores ranged from 0-100% highlighting 

the wide range of barriers and facilitators to program implementation success. Of note, the G4G 

Program Office at CHAMP team provided staff and management training (PR 1, PR 8), food and 

beverage coding (PR 2), a menu with at least 30% Green-coded items (PR 3), and printed 

marketing materials (PR 7), all of which facilitated 100% compliance on these PR subsections at 

both DFACs.  

Areas where DFACs did not meet the benchmarks were menu targets and recipe fidelity (PR 3), 

promotion of Green-coded items (PR 6), and marketing and education (PR 7). A detailed review 

of the G4G 2.0 implementation data revealed specific challenges with program implementation: 
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current DFAC infrastructure (physical layout of food stations), limited Green-coded food 

placement, lack of Green-coded items, and limited promotion of such foods. The foodservice 

information management system prevented efficient loading and updating of standardized 

recipes, and frequent staff turnover challenged training efforts. The SMEs used results to focus 

resource creation, training, and support.  

Evaluation of nutrition intervention implementations, such as G4G 2.0, can inform successes, 

challenges, and areas for improvement. Knowing the degree of program fidelity is critical for 

overall program execution, improvement, and potential impact on the intended audience of SMs 

eating in DFACs.  

Meal Quality 

The G4G 2.0 program facilitated an increase in diner selection and consumption of Green-

coded foods with a decrease in consumption of Red-coded foods. The breakfast menu was 

particularly challenging to update given the nature of traditional breakfast food items with the 

lowest percentage of Green-coded items (41% vs 61% for lunch and dinner). Increasing 

nutrient-dense ingredients in DFAC recipes (whole grains, vegetables, beans, fish) translated to 

increased diner access to more nutritious Green-coded foods. Improvement in meal HEI score 

was primarily attributed to significant increases in participant selection of Green-coded whole 

grains, seafood, and plant protein along with a reduced selection of Red-coded refined grains. 

These results are consistent with those found in the civilian setting. Chen et al. also transformed 

food choices in a buffet-style cafeteria, successfully increasing diner selection of Green and 

Yellow-coded foods, with a resultant decrease of Red-coded foods.23  

Diner Satisfaction 

Similar to past military DFAC interventions, the G4G 2.0 program was well-received 8 2 with 

diner satisfaction related to the availability of nutritious and performance-based main dishes, 
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availability of vegetarian options, and the presence of color-coded labels to help select 

performance-based foods. Maintaining diner satisfaction is crucial to DFAC success as 

preserving “diner headcount” (number of diners served per meal) can be a leadership concern 

with “healthy menu” initiatives. Balancing the desire to provide performance-focused menus built 

from nutrient-dense foods while serving familiar “comfort” foods is challenging yet essential to 

the success of any military nutrition intervention.  

Plate Cost 

Each DFAC receives funds allocated to feed each diner per day (“basic daily food allowance”) 

from which they plan and execute meals.48 A performance-focused menu raises concerns that 

incorporating fresh produce, seafood, and whole grains will likely exceed food costs.  Similar 

food cost anecdotal remarks from leaders were observed when planning a menu conversion 

from ready-to-serve options to scratch-made recipes. Modest increases in the average plate 

cost of the G4G 2.0 menu may influence the perception of program feasibility by higher-level 

decision-makers, despite improved meal quality and favorable diner satisfaction results. In the 

current study, food cost increases appeared attributable to large variations in daily projected 

diner headcount, which disrupted accurate forecasting and production. A transient increase in 

plate cost was expected with the initial G4G 2.0 menu implementation due to significant menu 

changes. Future research is needed to assess the plate cost changes with improvements in 

meal forecasting and reduction ins food waste reduced.  

Nutrition Knowledge  

Diners’ Nutrition Knowledge 

This study highlights the widespread suboptimal nutrition knowledge (<60% correct responses) 

among warfighters on general and performance nutrition despite G4G program exposure and 

previous nutrition education. The G4G 2.0 program is designed to translate nutritional guidance 
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into easily identifiable high-performance menu options; however, it does not target education on 

the NK deficit areas. The reported sources for NK may contribute to the high proportion of 

confidently incorrect responses. Poor NK could be one of the many factors hindering 

improvement in overall meal selection. 

 

DFAC Staff Nutrition Knowledge  

Regardless of G4G 2.0 training completion or type of G4G training sessions attended, the 

DFAC staff scored poorly on the NK test. Foodservice staff can be a force multiplier when 

implementing a nutrition intervention as their efforts may determine the quality of food service 

outcome. Foodservice staff with a poor understanding of nutrition concepts will likely be 

challenged to implement a nutritious menu comprised of nutrient rich recipes using healthy food 

preparation practices. Innovative interactive strategies are needed to assess, educate, and 

empower foodservice staff at fast-paced military DFAC operations.  

 

Strengths and Limitations 

The greatest strength of this study was a closely engaged G4G Program Office team at 

CHAMP, who were involved with study site program implementation, including designing the 

study menu (led by collaborators at the Armed Forces Recipe Service), printing marketing 

materials, assembling color-coded food cards, and leading in-person training to DFAC staff and 

management. The implementation team was not involved with survey or meal quality data 

collection. Other strengths included program components that emphasized user-friendly traffic 

light labels, educational materials, and food placement for quick and easy selection of nutritious 

offerings. Additionally, digital food photography served the dual purpose of participant burden 

reduction with data collection and provision of accurate insight into diner food consumption. 

Given the fixed price per diner, there was no ability to track sales of specific items offered or to 
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assess food selection changes. Digital photography of food consumed is a much stronger 

reflection of changes in actual food intake than sales data (citation from food photography 

section).   

 

Despite the strengths, several limitations were identified. In relation to the study design, a 

control DFAC was not available as a reference for G4G 2.0 implementation comparison. The 

current study gathered data at only two time points (pre- and post-G4G 2.0 implementation) 

over a shorter period compared to other military DFAC studies.2,8  Use of different participants at 

pre- and post-G4G 2.0 implementation precluded the ability to assess within and between 

subject changes over time.  Participant attrition in the current study was likely due to factors out 

of the participants’ control. Modifiable personal preferences to attain meals elsewhere may 

influence dining location despite the voluntary commitment to the study. In addition, although 

SM may routinely eat at the study DFAC, changes in training missions, time and travel 

constraints, and unexpected additional duties may divert them away from dining at the study 

DFAC. These factors are anecdotally observed in military studies, are understandable given 

mission priority, but nonetheless challenging to researchers.  

 

Regarding program fidelity, uncontrollable factors such as frequent turnover of DFAC 

management resulted in challenges with adequate training and marketing, and inaccurate 

preparation of menu items. Lessons learned from the current intervention will inform future 

studies seeking to improve diner access to tasty, appealing high-performance food choices. 

There is a need for on-going, well-designed research to evaluate nutrition program 

implementation and its impact as well as to better understand diners’ food-related behaviors. 

Additional, increasing the leadership’s awareness of optimal nutrition and how they can support 

soldier fueling, may reduce program barriers impeding full program implementation. 
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CONCLUSIONS AND IMPLICATIONS 

G4G 2.0 is a comprehensive DFAC nutrition intervention aimed to offer tasty high-performance 

(Green-coded) menu items to optimize nutritional fueling. Despite system-wide related barriers, 

the revised G4G 2.0 program’s multifaceted approach yielded positive results in meal quality 

and diner satisfaction at two fast-paced DFACs. Through this study, a much-needed mechanism 

to assess program fidelity was developed and iteratively refined.  

G4G 2.0 successfully improved meal quality by nine points through significant improvements in 

selection of whole grains, seafood and plant proteins, fewer refined grains, and improved trends 

for other food groups. Menu revisions built on updated recipes (more whole grains, vegetables, 

and seasonings beyond salt) increased the availability of Green-coded foods and reduced the 

number of Red-coded foods successfully translating to significantly increased diner selection of 

Green-coded and fewer Red-coded food choices. 

The improvement in meal quality occurred without detrimental impact on diner satisfaction and 

only a modest increase in plate cost. Some aspects of satisfaction improved which infers high 

acceptability of performance-focused, nutrient-dense menu items. Challenges observed in 

program implementation are not unique to the military settings. Overcoming these challenges 

could further enhance program implementation by positively impacting availability, access, and 

knowledge of performance-boosting foods.  

Nutrition knowledge of DFAC foodservice staff and diners may impact the quality of foods 

served and actual meals consumed. Innovative interactive strategies are needed to educate and 

empower foodservice staff at fast-paced military DFAC operations. Enhanced NK can enable 

DFAC staff as stewards of nutrition programs, helping to translate program requirements into 

actual foods served. Pre-crafted G4G messaging through social media and the G4G website 

may increase SM awareness about performance-focused food choices. In addition, 

standardized nutrition education for SM at fitness centers, health clinics, and by nutrition 
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professionals embedded within the units, can provide the foundational knowledge needed to 

make better food choices.   

 

RECOMMENDATIONS 

Future research should continue to evaluate facilitators and barriers to availability, access, cost, 

and consumption of performance-based food options, and outcomes related to health and 

performance. Several recommendations are proposed: 

1. Invest in nutrition programs implemented within military dining facilities as they provide 

crucial opportunities for pairing high-performance fueling options with education on 

nutritional fitness and mission readiness. 

2. Develop standardized education materials (class, infographics, messaging, etc.) that 

increases the nutrition knowledge of DFAC diners as well as the DFAC foodservice 

staff. Arming SMs and leaders with credible nutrition information can influence optimal 

nutrition-related decisions even in an environment with limited choices. Innovative 

interactive strategies are needed to assess, educate, and empower DFAC staff at fast-

paced operations.  

3. Further develop a G4G 2.0 program communication plan to increase awareness that 

the G4G program is an evidenced-based best practice program. Upon completion of 

this study, the G4G Program Office at CHAMP prioritized communication of program 

resources and support. They launched a quarterly G4G Newsletter, including a 

spotlighted success story, targeted at G4G program operators and advocates. The 

G4G Team developed a focused social media schedule on the G4G Facebook page to 

target resources, news, success stories, and program updates for program operators. 

The G4G Program Office at CHAMP posted material created for the study site DFACs 

(templates, marketing materials, toolkits) on the public-facing website for DoD G4G 
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program operators and advocates (https://www.hprc-online.org/nutrition/go-green). 

Efforts are underway to close the gaps in resources and further develop the G4G 

website.   

4. Conduct a new G4G study protocol (IRB approved by USUHS) in which several sites 

focus on 2-3 targeted G4G PR areas found deficient from this study. Program 

components such as menu enhancements, staff training, marketing, social media 

promotion are self-identified areas of interest by local facilities. The study should target 

key areas such as increasing menu and serving options (plant-forward, station style 

feeding operations) and non-traditional dining venues (snack bars, fueling stations, 

dining in afloat facilities). 

5. Support G4G 2.0 required 5-year cycle program updates. 

Evidence from this research study, the current targeted research studies, along with input 

from nutrition and foodservice experts across the DoD will contribute to programmatic 

changes. Future program implementation could involve more customized options for PRs, 

as this research showed not all PRs need to be implemented completely for diner impact. 

High-quality nutrition interventions in DFACs have the potential to impact SM nutritional 

fitness and mission readiness by improving the availability, access, and knowledge of 

performance-focused choices. 

  

https://www.hprc-online.org/nutrition/go-green
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Table 1. Evolution of the Go for Green® Program 

 
Program Requirement (PR) 

Original 
G4G (2008) 

G4G 1.5  
(2015) 

G4G 2.0 
(Current) 

 
PR 1: Standardized Training for Management 

__  
√ 

 
√ 

 
PR 3: Assign Traffic Light Color Codes Based only 
on Approved Coding Algorithm  

 
√ 

 
√ 

 
√ 

 Coding by only designated 
professionals 

__  
√ 

 
√ 

 
PR3: Menu Targets: Minimum Green-Coded Items 

__  
√ 

 
√ 

 
PR 4: Standardized Food Cards 

 
√ 

 
√ 

 
√ 

 
PR 5: Food Placement Strategies 

__  
√ 

 
√ 

 
PR 6: Promotion of Green-coded Items 

__ __  
√ 

 
PR 7: Marketing and Education 

 

 

 Printed materials 

 
√ 

 
√ 

 
√ 

 

 Social media, other media & press 

__ __ √ 

 

 Nutrition education for diners 

__ __ √ 

 
PR 8: Standardized Training for all Staff 

 

 

 Initial 

__   
√ 

 
√ 

 

 Ongoing  

__ __  
√ 

PR = Program Requirement; G4G = Go for Green. 
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Table 2. Demographic and lifestyle characteristics of active-duty military 
personnel consuming meals at two large military dining facilities pre- and post-
G4G 2.0 program implementation (n=100) 
 

 
Variablesa 

Pre G4Gb 

(n=63) 
Post G4G 

(n=37) 
 
 
 

(n=37) 

P-value 

Age, y (median±IQRc) 22.0±4 22.0±4.5 0.64 

Sex   0.98 

     Male, n (%) 58 (92.1) 34 (91.9)  

     Female, n (%) 5 (7.9) 3 (8.1)  

Race, n (%) 
 

  0.08 

     White 39 (61.9) 29 (78.4)  

     Black / African American 14 (22.2) 5 (13.5)  

     Native American/Alaskan Native/Hawaiian 2 (3.2) 1 (2.7)  

     Asian 4 (6.3) 2 (5.4)  

     Other 4 (6.3) 0 (0)  

Ethnicity, n (%)   0.47 

     Hispanic 10 (15.9) 8 (21.6)  

     Not Hispanic 53 (84.1) 29 (78.4)  

Education, n (%)   0.80 

     Some High School/High School 38 (60.3) 23 (62.2)  

     Post High School/Associates Degree 22 (34.9) 13 (35.1)  

     Bachelors/Graduate Degree 3 (4.8) 1 (2.7)  

Military Rank, n (%)d   0.02 

     E1-E4 (Junior Enlisted) 62 (98.4) 32 (86.5)  

     E5-E7 (Senior Enlisted) 1 (1.6) 5 (13.5)  

BMI, kg/m2 (median±IQR)e 25.4±5.5 25.4±4.4 0.66 

Physical Readiness Rating, n (%)   0.74 

    Good-Best Shape 48 (76.2) 27 (73)  

    Neither Good Nor Bad 13 (20.6) 9 (24.3)  

    Not Good- Worst Shape 2 (3.2) 1 (2.7)  

Daily Vigorous activity,  hours (median±IQR) 1.5±1.0 1.0±1.0 0.63 

Daily Moderate activity (hours) (median±IQR) 1.0±1.3 1.0±1.0 0.38 

Daily Walking (hours) (median±IQR) 1.0±2.5 1.5±3.5 0.56 

Total Sitting/week (hours) (median±IQR) 4.0±4.0 5.0±3.3 0.62 

Army Physical Fitness Test Score (median±IQR) 249±64 244±55 0.89 

Sleep hours (median±IQR) 6.5±2.0 6.0±1.5 0.44 
 

a Self-reported data; bG4G =Go for Green® intervention; c IQR= interquartile range 

d Rank, E=Enlisted.  E1-E4 = Private, Private First Class, and Specialist; E5-E7 = Sergeant, 
Staff Sergeant, Sergeant First Class.  

e  BMI = Body Mass Index, estimated from self-reported height and body weight. 
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Table 3: G4G 2.0 Program Requirements with Benchmarks & Results from Two 
Sites  

PR # and Description Benchmark % Site 1 
% 

Site 2A 
% 

Site 2B 
% 

PR1: Standardized Training for Management 100 100 100 100 

PR2: Assign Traffic Light Color Codes 100 100 100 100 

PR3: Menu Targets 75 66 99 81 

• PR3.1: Minimum Green-coded items  100 100 100 100 

• PR3.2: Planned vs. Served Menu  75 98 96 61 

• PR3.3: Recipe Fidelity  75 0 100 NAa 

PR4: Standardized Food Cards 75 89 97 91 

PR5: Food Placement Strategies 75 75 93 97 

PR6: Promotion of Green-coded Items 75 67 50 44 

PR7: Marketing and Education 75 37 45 42 

• PR7.1: Print Materials  75 100 100 100 

• PR7.2: Social Media  75 0 0 0 

• PR7.3: G4G Grand Opening  75 70 80 80 

• PR7.4: Post-Grand Opening  75 14 NAb 29 

• PR7.5: Nutrition Education 75 0 0 0 

PR8: Standardized Training for all Staff 80 84 66 66 

• PR8.1: Led by Certified Staff Trainer  100 100 0 0 

• PR8.2: Standardized Slide Deck Training  80 68 99 99 

• PR8.3: Hands-on Training  80 NAc 100 100 

PR: Program Requirement  

Site 1: Wolf DFAC  

Site 2: Freeman Café; 2A= Grand opening;  2B= After 3 months of G4G implementation 

Green highlighted= Compliance to PR (areas to sustain) 

Red highlighted = Noncompliance to PR (areas to improve upon) 
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Table 4.  Perceived changes in components of meal satisfaction and point-of-
service nutrition labeling reported by participants consuming meals at two large 
military dining facilities pre and post-G4G program implementation (n=100) 
 

17-Item Patron Satisfaction Surveya 

Pre G4Gb 
(n=63) 

Agreements  

Post G4G 
(n=37)  

Agreements 

Pre-Post 

P-value 

  n % n %  

1. Appearance of the food is pleasing 36 58 18 49 0.49 

2. Flavor and taste of the food is good 33 52 16 43 0.67 

3. Choices available are adequate 27 44 18 49 0.33 

4. Availability of healthy foods is adequate 33 52 25 68 0.07 

5. Availability of performance foods is adequate 31 49 17 46 0.79 

6. Portion sizes are appropriate 29 47 22 60 0.14 

7. Availability of fresh fruit is adequate 45 71 23 62 0.51 

8. Salad bar offers a variety of fresh vegetables 32 51 22 60 0.38 

9. Main dishes served: healthy & performance-based 20 32 21 57 <0.01 

10. The side dishes are served without added fat 27 43 16 43 0.43 

11. Healthy/performance-based dessert are available 15 24 11 30 0.07 

12. Temperature of hot and cold foods is just right 32 51 19 51 0.71 

13. Vegetarian food choices are available 16 25 14 38 0.02 

14. DFACc nutrition labels easy to use 30 48 23 62 0.19 

15. Nutrition labels enables performance-based 
choices 

30 48 24 65 0.09 

16. Use DFAC nutrition labels to choose healthy foods 26 41 20 54 0.05 

17. Use nutrition labels to choose performance foods 24 38 20 54 0.04 

a Self-reported data; bG4G = Go for Green® intervention; c DFAC = Dining Facility 
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Table 5. Demographic and lifestyle characteristics of DFAC patrons who 
completed nutrition knowledge survey pre- and post-Go for Green® 2.0 program 
implementation 
 

Variables
a
 Patron 

(n=269) 

n(%) 

Age, y (mean ± SD
c
) 22.41±3.3 

Sex   

     Male, n (%) 216 (80.3) 

     Female, n (%) 53(19.7) 

Race, n (%) 

  
  

     White 161(60.1) 

     Black / African American 71 (26.5) 

     Native American/Alaskan Native/Hawaiian 7 (2.6) 

     Asian 14 (5.2) 

     Native Hawaiian/Pacific Islander 1 (0.4) 

     Other 14 (5.2) 

Ethnicity, n (%)   

     Hispanic 73 (27.1) 

     Not Hispanic 196 (72.9) 

Education, n (%)  

     Some High School/High School 164 (61.0) 

     Post High School/Associates Degree 95 (35.3) 

     Bachelors/Graduate Degree 10 (3.7) 

Years of Service 2.4 ± 2.8 

Military Rank, n (%)
d
  

     E1-E4 (Junior Enlisted) 257 (95.5) 

     E5-E9 (Senior Enlisted) 12 (4.5) 

     Warrant Officer - 
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BMI (Adjusted), kg/m
2 
(mean ± SD)

e
 25.3±3.1 

Physical Readiness Rating, n (%)  

    Good-Best Shape 180 (66.9) 

    Neither Good Nor Bad 79 (29.4) 

    Not Good- Worst Shape 8 (2.9) 

Daily Vigorous physical activity,  hours (mean ± SD) 1.5±1.0 

Daily Moderate physical activity (hours) (mean ± SD) 1.4±1.4 

Army Physical Fitness Test Score 243±43 

Sleep hours (average) 6.3±1.5 

 
a Self-reported data 

b G4G = Go for Green intervention 

c SD = standard deviation 

d Rank, E = Enlisted; E1-E4 = Private, Private First Class, and Specialist; E5-E7 = Sergeant, 
Staff Sergeant, Sergeant First Class  

e BMI = Body Mass Index, estimated from self-reported height and body weight 
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Table 6: Nutrition Knowledge Subgroups from the 18-Item Nutrition Knowledge 
Questionnaire 
 

Macronutrients 

   Most plants, fish, nuts and seeds are sources of unsaturated fats.  

 Whole milk is a better source of protein than 2% or skim milk . 

 Dietary fat is not considered an important part of a balanced diet.  

 At least half of the food on your plate should be fruits and vegetables. 

 Most military personnel require about four times more protein than civilians. 

 Meat is a good source of fiber. 

Vitamins & Minerals 

   Dietary supplements are regulated by the government for purity (cleanliness) and 
safety before sale. 

 Good sources of calcium include bread, steak, and corn. 

 Vitamins and minerals are sources of calories. 

 Iron is found in dark green vegetables, eggs, and fortified cereal. 

 As long as enough calories are consumed, vitamin and mineral needs of military 
personnel are met. 

Energy 

  
  

 As long as I am physically active and not overweight, I can eat whatever I want and 
be healthy. 

 A recovery beverage or snack should always be consumed after exercise. 

 Protein is the most important source of energy (calories) for physical activity. 

 Carbohydrates are the main fuel for mental performance. 

 Body fat is an important source of energy at rest and during long-duration exercise. 

Hydration 

   Replacing lost body weight from an exercise session with fluid is important. 

 Sports drinks are always the preferred beverage when exercising at moderate 
intensity. 
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Table 7. Demographic characteristics of food service staff from two large military 
dining facilities based on level of exposure to the performance nutrition programs 
(n=184) 
 

Variables
a

 Staff
b

  (n=184) 

n(%) 

Age, y (mean ± SD
c

) 25.67±8 

Supervisor 38 (27) 

Non-supervisor 102 (72) 

Sex   

     Male, n (%) 109 (60) 

     Female, n (%) 73 (40) 

Education, n (%) (n=135)   

     Some High School/High School 70(52) 

     Post High School/Associates Degree 57 (42) 

     Bachelors/Graduate Degree 8 (6) 

Military Rank, n (%)
d 

(n=134)   

     Officer/Warrant Officer 2 (2) 

     Enlisted  132 (99) 

     E1-E4 (Junior Enlisted) 97 (72) 

     E5-E9 (Senior Enlisted) 35 (26) 

Time Working at Dining Facility    

    Less than 1 year 84 (46) 

   1 year but less than 3 years 78 (42) 

   3 or more years 22 (12) 

Attended staff training session on G4G in last 6 months 77(42) 

a Self-reported data; b Civilian and active duty military personnel; c SD = standard deviation 
d Rank, E = Enlisted; E1-E4 = Private, Private First Class, and Specialist; E5-E9 = Sergeant, 
Staff Sergeant, Sergeant First Class, Master Sergeant, Sergeant Major 
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Figure 1. G4G 2.0 standardized traffic light labeling criteria and logos 
 
 
 

 
 
 

 

 
 
Symbols: Checkmark = Green, caution sign = Yellow, stop sign = Red 

 

  

 

Go for Green (G4G) 2.0 Program  
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Figure 2. G4G Study Implementation and Timeline   
Note: T-1 occurred at only 1 site 
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Figure 3. Digital Food Photography Station Example 
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Figure 4. Healthy Eating Index (HEI-2015) component food group and total median 
scores among participants consuming meals at two large military dining facilities 

pre- and post-Go for Green (G4G) program implementation (n=100) 
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Figure 5. Examples of meals with high and low HEI-2015 scores  
 

Meal High HEI Low HEI 

 

 

HEI =86 

 

HEI =25 

 

 

HEI =88 
 

HEI =33 

 

 

HEI =84 

 

HEI =37 
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Figure 6.  Overall meal and per meal changes in Green, Yellow, and Red food 
items of participants consuming meals at two large military dining facilities pre- 
and post-Go for Green® 2.0 program implementation (n=100) 
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Figure 7. Nutrition knowledge levels (%) reported by military dining facility diners 
(n=269) 
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Figure 8. Extent of military/civilian nutrition education received by military dining 
facility diners (n=269)  
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Figure 9. Hours of nutrition education received by military dining facility diners 
(n=269) 
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Figure 10. Military dining facility diners responses to 18 nutrition knowledge questions 
(n=269) 
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Figure 11. Level of food service staff training during G4G 2.0 program 
implementation 
 

 
 
 
 
 
 
 

1 Module
34%
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Staff Training (G4G 2.0 Modules 1-8)

Foodservice staff exposed to G4G, only 25% completed 50% (4-8 modules) of 

the G4G training and 2.7% completed 100% (1-8 modules) of the training. 
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Figure 12.  Food service nutrition staff knowledge improvement with exposure to 
G4G 2.0 program (n=184) 
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Figure 13.  Food service staff response to 18 nutrition knowledge questions 
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Appendix A: Go for Green 2.0 Program Requirements 
Note: The information is from below listed website and used here with permission of collaborators.  
For full details on G4G program:  https://www.hprc-
online.org/sites/default/files/document/G4G_GR_Revise%2520Program%2520Requirement%2520links_011018.pdf 
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G4G Menu Coding Goals 
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G4G Food-placement Goals 
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Appendix B: Demographic & Lifestyle Survey 
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Appendix C: Dining Facility Satisfaction Survey 
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Appendix D: Nutrition Knowledge Survey 
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Appendix E: G4G Awareness for Diner 
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Appendix F: G4G Awareness for Staff  
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Appendix G: Demographic & Lifestyle for Staff  
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Appendix H: Satiety Labeled Intensity Magnitude (SLIM) Scale  
Appendix H1:  Pre-SLIM 
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Appendix H: Satiety Labeled Intensity Magnitude (SLIM) Scale  
Appendix H2:  Post-SLIM 

 

 
  



 

96 

 
Appendix I: G4G Program Fidelity Checklist  
 

Note: Reference with permission from G4G consultants.  
 

 
G4G Management Checklist – Daily 
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G4G Management Checklist – Monthly 
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