Food choice after workout (FoodChoice.R)
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Study description 

There were 256 participants in the study. Each participant was given the choice of a brownie, apple, or neither as a post-workout snack. Of these 256 people, 119 were given this choice before the workout started and 137 were given this choice after the workout concluded. 

Research question and hypothesis

From p. 3:
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Data

> FoodChoice <- read.csv(file = "FoodChoiceNew.csv", stringsAsFactors = TRUE) 
> head(FoodChoice)
   Choice Condition      BMI Age Gender Duration Food
1 brownie     After 21.42627  19      F       78    0
2   apple     After 26.21011  19      F       77    0
3   apple     After 23.17496  25      F       35    0
4 brownie     After 27.37311  19      M       92    0
5 brownie     After 24.84756  23      F       85    0
6   apple     After 21.72390  22      F       67    0
       Aerobic Resistance Other BMI25
1       1          1     0     0
2       1          0     0     1
3       0          1     0     0
4       1          1     0     1
5       0          1     0     0
6       1          1     0     0

Variables: 
· Choice: Food choice given with levels of brownie, apple, or neither 
· Condition: Was the food choice given After or Before the workout
· BMI: Body mass index; BMI25 is a dichotomized version with a BMI greater than 25 equal to 1 and 0 otherwise
· Age: Age in years
· Gender: Male (M) or Female (F)
· Duration: Number of minutes for the exercise
· Food: Food consumed (other than water) during the workout with levels of 1 (yes) and 0 (no)
· Aerobic: Aerobic exercise with levels of 1 (yes) and 0 (no)
· Resistance: Resistance exercise with levels of 1 (yes) and 0 (no) 
· Other: Other types of exercise with levels of 1 (yes) and 0 (no) 

Questions 

1) The sampling process is stated on p.3: 
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Note that this is the “east campus rec”.

What is the population for the study?






2) Below is Table 1: 
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Additional explanation of the table on p. 4:   
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What is the purpose of Table 1? What is being displayed with the  part?


3) Perform a Pearson chi-square test for independence between Condition and Choice. 

> xtabs(formula = ~ Condition + Choice, data = FoodChoice)
         Choice
Condition apple brownie neither
   After     65      24      30
   Before   101      19      17

> chisq.test(x = FoodChoice$Choice, y = FoodChoice$Condition, correct = FALSE)

        Pearson's Chi-squared test
data:  FoodChoice$Choice and FoodChoice$Condition
X-squared = 10.772, df = 2, p-value = 0.00458

From p. 5:  
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4) Why do you think information was collected on the variables other than Condition and Choice? 

Response could be affected by other variables

Similar reason as what we saw in Uldbjerg et al. (2021)



5) Estimate and state the multinomial regression model using Choice as the response variable and Condition, Age, Gender, Duration, Food, Aerobic, Resistance, Other, and BMI25 (not BMI) as explanatory variables. Include only the linear terms for each variable in the model (no interactions or transformations). 






Estimated model not stated in the paper. 

Similar to quiz question (not exactly the same)!

6) 

The authors used neither as the base category for the model. How can we re-estimate the model so that  and  is given for the model statement? 






7) For the odds ratio involving Condition to compare brownie vs. apple:  
a) Estimate 
b) 95% Wald confidence interval
c) Interpret 

The estimated odds of a brownie vs. apple choice are exp(-0.669) = 0.51 times as large when the choice is given before the workout rather than after. Write out odds!

Equivalent: 
· The estimated odds of an apple vs. brownie choice are 1/0.51 = 1.95 times as large when the choice is given before the workout rather than after. 
· The estimated odds of a brownie vs. apple choice are 1/0.51 = 1.95 times as large when the choice is given after the workout rather than before. 
· The estimated odds of an apple vs. brownie choice are 0.51 times as large when the choice is given after the workout rather than before. 

With 95% confidence, the odds a brownie vs. apple choice are between 0.25 to 1.04 times as large when the choice is given before the workout rather than after. 

Notes: 
· 1 is inside the confidence interval
· There is no brownie vs. apple odds ratio in Table 2 (see next question)
· There is no brownie vs. apple odds ratio given elsewhere in the paper

8) Table 2 presents odds ratios corresponding to the model using neither as the base category: 
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What does the “Intercept” row represent? Note that the estimated odds ratio for “Other exercise” should be 0.25 for the apple vs. neither comparison.



9) Estimate the probabilities of choosing a particular food (neither, apple, brownie) when the choice is given before the workout and after the workout. For the other variables in the model, use a BMI of 23, 23 years old, female, 60-minute workout, no food during the workout, aerobic exercise, and resistance exercise.

Example calculation: 




where one needs to substitute the values of the explanatory variables. 




10) Given the results for here, is their evidence to support the research hypothesis? Explain.
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Additional questions
1) Page 3 states 
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What is an Institutional Review Board (IRB) and why was approval needed?

2) Page 4 states 
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Why did these observations need to be removed? 

3) Should BMI be dichotomized? 

4) Compute the estimated odds ratios and corresponding confidence intervals for the other variables in Table 2. 
6
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made prior to exercise. Our intervention addresses a simple but important question: Can
a simple nudge—changing the time when the choice of a post-exercise snack is made—help individuals select
healthier food options? Given the importance of understanding why people make unhealthy dietary
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Table 2. Odds ratios (OR) and 95% i (CI) from multinomial logistic
results of snack choice, relative to neither.

Apple Brownie

OR 95% CI OR 95% CI
Condition: “After” 033 (0.16-066) 064 (026-155)
BMI Status (>25 kg/m?) 0.61 (031-1.23) 037 (0.15-0.92)
Age 098 (0.87-1.10) 109 (096-124)
Gender (male) 117 (056-243) 181 (071-4.64)
‘Workout Duration (min) 1.00 (098-1.02) 1.00 (0.98-1.02)
Food Consumption (Yes) 151 (0.17-1362) 116 (0.07-20.00)
Aerobic Exercise (Yes) 1 (0.48-259) 085 (0.30-2.40)
Resistance Exercise (Yes) 103 (043-243) 091 (0.30-277)
Other Exercise (Yes) 047 (0.04-156) 047 (0.05-445)

Intercept 1065 (053-21460) 031 (0.01-9.75)
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5. Conclusions

Overall, our study demonstrates that the choice of a post-exercise snack can be shifted through a
simple behavioral intervention, i, choosing the snack prior to or after the exercise bout. As such,
our results provide support for both an for y eating as well as an

d degree of . ia. Our findings have important practical implications
for individuals who are attempting to lose or control their weight through exercise, as well as for
health professionals providing guidance and support to these individuals. Corroborating previous
research [34,58], participants in this study who chose their snack before they exercised—the “before”
condition—were more likely to select a healthier snack than participants who chose immediately prior
to receipt of the snack (the “after” condition). A simple strategy such as encouraging individuals to
make choices about foods that they will eat post-exercise prior to their workout may help those who are
attempting to lose weight through diet and exercise pre-commit to healthier foods. Pre-commitment
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Prior to data analysis, data from individuals who participated in the study multiple times were
eliminated from the dataset such that only the first study visit was included in the analyses. In addition,
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options. Our primary hypothesis was that individuals are more likely to choose an “unhealthy,”
energy-dense snack in the post-exercise state when compared to choosing a snack for post-exercise
consumption prior to exercising, supporting previous evidence of compensatory eating [11] as well as
findings from behavioral studies of food choice [30]. To also account for previously reported reductions
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food item was received after the exercise was completed in both conditions. The experiment took
place on randomly chosen weekdays betwween February 16 and April 30, 2018, and implementation of
conditions was balanced across the study period and days of the week. Individuals were recruited to

participate as they d the ional center. All participants had to be at least 19 years of age
and to have come to the Recreational and Wellness Center to exercise. When individuals were invited
to participate, the purpose of the study was presented as being focused on calibrating activity sensors
to various exercise types. As an incentive for participation in this “calibration study,” participants

were offered a choice of food items upon completion of the study. In actuality, participants’ choice
of a food item was of central interest to the study, but this interest in participants’ food choices was
not highlighted to minimize experi demand effects [36] and social desirability biases [37,38].
Participants signed a written informed consent form prior to the experiment. The study was approved
by the University of N Lincoln Institutional Review Board.
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Table 1. Characteristics of the study sample.

All Participants  “Before” Condition  “After” Condition

(n=256) =13 =119 pValue®
Age 221£31 220+29 2n1x34 072
Gender (Male) 135 (52.7%) 75 (547%) 60 (50.4%) 049
BMI (kg/m?) 247 £37 24836 24638 055
Underweight/Normal weight 148 (57.8%) 75 (54.8%) 73 (623%) 029
Overweight/Obese 108 (42.2%) 62 (45.2%) 46 (38.7%) 029
‘Workout Duration (min) 653225 73+255 63.0+183 012
Food Consumption (Yes) 8(3.1%) 5 (3.6%) 3(25%) 060
Aerobic Exercise (Yes) 172(67.2%) 87 (63.5%) 85 (73.4%) 018
Resistance Exercise (Yes) 192 (75%) 102 (745%) 90 (75.6%) 083
Other Exercise (Yes) 9(35%) 7(51%) 2(17%) 013

* “before” vs. “after”.
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“before” condition and 119 completed the “after” condition (46.5%). On average, 54.7% of participants
were male, 22.1 % 3.1 years old, had an average BMI of 247 3.7 kg/m?, and exercised for 65.3 £ 22.5
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ant differences between conditions in gender distribution, age, BMI or BMI
categories, workout duration, food consumption, or mode of exercise [Table 1).
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(25.2%) declined a snack option upon completion of their workout. The patterns of choices (Figure 1)
differed significantly between the “before” and “after” condition (x-squared = 26578, df = 2; p < 0.001).
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