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Abstract
• Introduction: Snacking has been identified as a dietary pattern that 

could contribute to the prevalence of overweight and obesity. Snacking 
patterns can be influenced by the environment such as the workplace. 
The purpose of this study is to determine the effect of workplace 
sedentary interventions on diet, more specifically snacking, and to give 
more information on the nutritional value of snacking. 

• Material/Methods: Move+ and the Stand+ sedentary interventions were 
implemented into 24 worksites in Phoenix, Arizona and Minneapolis/St. 
Paul, Minnesota. Dietary data was collected through the ASA24 
Automated Self-administered 24-hour Recall at timepoints 0 months, 3 
months, and 12 months. Snacking data was extracted from the ASA 24 
site and separated into snacks including plain water and snacks 
excluding plain water. Mean outcomes were calculated for kilocalories, 
protein, total fat, carbohydrates, sugar, iron, vitamin D, and cholesterol 
on a per snack basis for the Move+ and Stand+ groups. 

• Results: There was a significant difference in kilocalories and total fat 
between Move+ timepoints 3 months and 12 months in snacks 
excluding plain water. There was no other significant difference found 
in mean outcomes or the linear mixed model for Move+ and Stand+ 
groups. By discussing Recommended Dietary Allowance values, 
snacks were found to contribute between 5%-15% to protein and 
carbohydrate RDAs and provide iron intake. With an average 
individual eating 2.2 snacks per day, participants were eating between 
267.01 kcals to 322.89 kcals in snacks per day.

• Conclusion: Although the sedentary interventions did not significantly 
impact snacking over time, these interventions do have the potential to 
burn a significant amount of calories over time as well as fight 
sedentary behaviors. Overall, this study provides needed data on 
snacking patterns in the American workforce.

Results

Discussion and Conclusions
By analyzing snacks including and excluding plain water, the study is 
one of the beginning steps to identify the impact of snacking in the 
workplace as well as the effect of sedentary interventions on 
snacking.  The results of the study have identified that sedentary 
interventions Move+ vs Stand+ mostly had no significant impact on 
snacking in the worksites studied over time. There was a significant 
difference in kilocalories and total fat between Move+ timepoints 3 
months and 12 months in snacks excluding plain water. The 
applicable significance, however, is very small. Our data confirmed 
that snacking can add significant kilocalories to an individuals’ daily 
diet, especially with multiple snacks being consumed each day by the 
average person. When analyzing Recommended Dietary Allowance 
values, each snack contributed between 5%-15% to protein and 
carbohydrate daily RDAs in the Move+ and Stand+ groups. Snacks 
were also found to contribute to iron intake, but were low in Vitamin 
D. Snacks consumed had high sugar content, with each snack 
containing around 38% of the daily recommended sugar intake. 
Although the sedentary interventions did not significantly impact 
snacking over time, these interventions do have the potential to burn 
a significant amount of calories over time as well as fight sedentary 
behaviors. Overall, this study provides needed data on snacking 
patterns in the American workforce. 

Methods

• MOVE+ Intervention
The MOVE+ intervention focused on gaining 30 minutes or more 
of light-physical activity (LPA) during the workday. They were  
given emailed-based materials with monthly health tips, walking 
routes around the worksite, and workplace restructuring such as 
moving printers and trashcans out of offices.
• STAND+ Intervention
The STAND+ intervention focused on gaining 30 minutes or more 
of light-physical activity (LPA) and gradually spending 50% of at-
desk time standing during the workday. It included the MOVE+ 
intervention components and the addition of sit-stand 
workstations. 
• Data Collection and Analysis
Data collection occurred at timepoints 0 months (baseline), 3 
months, and 12 months. Self-reported nutrient intake was 
collected using ASA24 Automated Self-administered 24-hour 
Recall. The participants entered meals from the previous day from 
midnight to midnight. 
• Statistical Methods
Demographic information between the Move+ group and the 
Stand+ group were reported as means, standard deviations for 
continuous variables and frequencies, proportions for categorical 
variables. The Wilcoxon Rank Sum was used to compare the 
continuous variables between the intervention groups while Chi-
Squared analysis/Fisher’s Exact test was used to compare 
categorical variables.  Mean outcomes were calculated for snacks 
nutrient values including and excluding water for the Move+ and 
Stand+ groups. The Wilcoxon Signed-Rank test was used to 
analyze the significant difference between each timepoint for the 
Move+ group and the Stand+ group, respectively. Linear mixed 
models were used to compare the Move+ vs Stand+ snacking 
outcomes over time points 0, 3, and 12. All p-values were 2-sided 
and p<0.05 was considered statistically significant.  All data 
analyses were conducted using STATA version 14 (College 
Station, TX). 

Introduction

The high prevalence, negative health outcomes, and cost of overweight 
and obesity in the US population have led to investigations on the 
association between specific dietary patterns and weight status. 
Snacking has been identified as a dietary pattern that could contribute to 
overweight and obesity.2 Although snacks are contributing calories, they 
are providing little nutritional value.3,4 Sedentary activities such as sitting 
at work are associated with reduced energy expenditure and unhealthy 
eating patterns such as increased snacking.5 Implementing workplace 
interventions has become a public health focus in recent years.6 This 
large, long-term group-randomized trial provides new insight into the 
effect of workplace interventions on diet, more specifically snacking. The 
goal of this research is to provide information on the impact of worksite 
interventions as well as improve worker health. 
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• Study Population and Design
Twenty-four worksites in Arizona and Minnesota were recruited 
that met the inclusion criteria:

Several demographic characteristics were found to be statistically 
different between the Move+ and Stand+ groups, including age, 
gender, marital status, and eating location. The most common location 
while eating snack was home in both groups followed by work. There 
was no significant difference in mean kilocalories, total fat, protein, 
total fat, carbohydrates, sugar, iron, vitamin D, or cholesterol in the 
Move+ group including plain water snacks. There was also no 
significant difference in mean kilocalories, total fat, protein, total fat, 
carbohydrates, sugar, iron, vitamin D, or cholesterol in the Stand+ 
group including plain water snacks and excluding plain water snacks. 
There was a significant difference in kilocalories and total fat between 
Move+ timepoints 3 months and 12 months in snacks excluding plain 
water. The mean kilocalories per snack of the Move+ group increased 
2.5 kcal from 3 months to 12 months (p=0.05). The total fat for the 
Move+ group decreased by 0.66 g between 3 months and 12 months 
(p=0.02). There was no significant difference found in the linear mixed 
model analysis for the Move+ vs Stand+ groups including and 
excluding plain water snacks.

Table 1: Demographics

Table 2: Mean Outcomes Move+ and Stand+ Groups including Plain Water

Table 3: Linear Mixed Model Analysis of Stand+ and Move+ Groups 
including Plain Water

Table 4: Mean Outcomes Stand+ and Move+ Groups Excluding 
Plain Water

Table 5: Linear Mixed Model Analysis of Stand+ and 
Move+ Groups Excluding  Plain Water
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