
The odds that an individual does not have an injury when they eat red meat 5 or more times a week is 22.5 times greater than when an individual eats red 

meat 4 or less times a week. This can range between 2.7 times to 539.5 times greater than individuals that eat red meat less than 5 times a week. 

The odds an individual does not have an injury when they eat vegetables 3 or more times a week is 6.2 times greater than when an individual eats vegetables 

2 or less times a week and ranging between 1.9 times to 23.7 times greater.

The odds an individual does not have an injury when they eat beans is 4.44 times greater than when an individual does not eat beans. This can range between 

1.25 times to 18.18 times greater than individuals that do not eat beans. 

The odds an individual does not have an injury when they eat processed foods 3 or more times a week is 0.32 times less than when an individual eats 

processed food 2 or less times a week and ranging between 0.09 times to 1.04 times greater.

Note: (For Red Meat, Veggies, and Beans individuals are less likely to get injured, odds of not having an injury is greater. For processed foods individuals are 

more likely to get injured, odds of not having an injury is less/weaker.)

As wilderness medicine physicians and medical directors over youth wilderness experiences, it is our duty to ensure that 

the participants are safe and can have an enjoyable time in the wilderness. We have identified 3 dietary factors that will 

predict injury on a multi-day wilderness event for young adults. Pre-event red meat, vegetable, and bean consumption was 

positively associated with total injury prevention whereas pre-event processed food consumption were more likely to be 

injured over the course of the Pioneer Trek. These data can help wilderness medicine physicians categorize participants as 

high or low risk before the wilderness experience. This may allow adolescents at risk for injury to complete their adult-guided 

wilderness experiences and find joy in the wilderness. 

Further studies will be needed to optimize the resulting lists of predictive factors and make actionable suggestions as to how 

the profession can use this as a tool to identify those who are more likely to experience injury in a wilderness experience.

The field of wilderness medicine lacks a method to stratify injury risk based on diet. This paper presents the findings 

between diet prior to a 3-day hiking trek and injury frequency during the event. 72 participants completed a pre-event 

survey to identify specific food consumption. During the trek, researchers charted the injury type and frequency. 

Logistic regression analysis was performed using pre-existing conditions and injury type and frequency. Odds ratio 

determined the likeness of an injury in specified categories. The odds that an individual does not have injury when they 

eat red meat 5 or more times a week, vegetables 3 or more times a week, and beans is 22.5, 6.2, and 4.44 times greater 

than those that eat less in those categories. While those that eat processed food 3 or more times a week were 0.32 times 

less likely to avoid injury. Our study showed that increased consumption of red meat, beans, and vegetables lead to a 

decrease and consumption of processed foods lead to an increase in injury frequency. This information should be taken 

into consideration before a wilderness event and can be used to stratify who is at greater risk for injury. 
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ABSTRACT

OBJECTIVE
To identify the relationship between diet and risk for injury during a prolonged 
wilderness event. 

INTRODUCTION
Participation in wilderness recreation has continually been increasing with 54% of Americans age 6 and older participating in some 

form of outdoor recreation in 2021, which is a 1% increase from 2020. With any form of recreation, there is a risk of injury. It was found 

that participants in wilderness recreation sustain 1.2 to 2.8 injuries on average with a wide range of severity. The field of wilderness 

medicine lacks a method to stratify the risks that adolescents may have in adult-guided wilderness experiences. 

This study aimed to identify dietary predictors for total injuries on an adult-led multi-day wilderness event for adolescents. The 

participants completed a survey prior to the 3-day event that sought to know what food groups they were regularly consuming. This 

dietary information was used to understand the relationship between diet and injury frequency during the Pioneer Trek. The results 

provide insight to how diet can be used to prevent and stratify risks in wilderness recreation.

STUDY DESIGN

All participants of Pioneer Trek of the Riverdale Utah Stake from the Church of Jesus Christ of Latter-Day Saints (Pioneer 

Trek) were invited to participate in this study. 72 participants responded to the surveys. Pioneer Trek was a 3-day event that 

involved adolescents 14-18 and adult leaders, pulling handcarts for 22 miles through the plains in Utah near Utah Lake. A 

pre-event survey, Supplemental Figure 1, was given to identify pre-existing conditions and education was provided for prevention 

of common injuries and dehydration. During Pioneer Trek, 238 patient encounters were charted; specifically with name, subjective 

symptoms, objective findings, and disposition (assessment and plan). All symptoms were categorized as either allergies, 

dehydration, dermatologic, epistaxis, gastrointestinal, headache, musculoskeletal, ophthalmologic, psychiatric, or other. Of the 238 

patient encounters, only data for the 72 participants who filled out the pre-event survey were used. The data were anonymized and 

statistical analysis was performed.

RESULTS DISCUSSION
Red Meat: In this study we found that consuming red meat more than five times a week statistically improved your chances of not getting injured; the odds ratio of not getting 

injured while frequently consuming red meat is 22.5. We did not ask about the total amount of meat consumed, but just whether the participant consumed it. In future studies, we 

will ask regarding the frequency and amount. This vitalizing effect could be because red meat is rich in protein as well as micronutrients, such as vitamin D  and iron and if eaten in 

moderation, will likely portend positive effects due to its nutrient profile. Substituting red meat with high-quality plant protein sources, but not with fish or low-quality 

carbohydrates, leads to favorable changes in blood lipids and lipoproteins. Keeping meat consumption to less than 10 grams per day will likely lead to a cardiovascular disease-free 

life and there is a positive association with type 2 diabetes and cancer with red meat consumption. However, in this study, we are looking at the effect of meat consumption on 

wilderness experiences in adolescents. In this case, it seems that meat consumption potentiates physical and mental competencies in bodies under stress in the acute phase in 

adolescents. Protein intake is correlated to muscle mass retention and can inhibit muscle breakdown. Vitamin D is known to increase bone health and modulate injury recovery. 

Both red meat consumption and vitamin D promote musculoskeletal health in various populations which could promote improved vitality. 

Also, red meat consumption did not experience any significant additional benefits in the primary outcome measures of muscle mass, strength, or cognitive function compared 

to participants consuming carbohydrates. Low levels of vitamin D have also been correlated with a greater risk for cognitive impairment in older adults. Frailty with low vitamin D 

shows disparate results and these are associated in older men but not women.

 The risks for multiple chronic conditions can be decreased with a reduction in meat consumption. Cardiovascular disease and Type 2 diabetes have been undeniably 

correlated with red and processed meat consumption. Colon cancer, but not rectal cancer, has been linked to processed meat consumption. These injuries are chronic in nature, and 

while they may cause problems in the acute phase, the likelihood of them creating acute issues in an adolescent population over the 4 day trek is unlikely. We only see the acute 

benefit of red meat consumption, namely the reduction of injury frequency, and we are artificially blinded to the long-term consequences of >5 servings of meat per week.

Veggies: Participants of the study were 6.2 times less likely to get injured with frequent vegetable consumption. Vegetable consumption lends to the intake of a very high amount of 

antioxidants, carbohydrates, proteins, micronutrients, and water. These beneficial compounds provide a protective effect in the short- and long-term. In addition, vegetables are rich 

in vitamin C which aids in collagen formation; collagen is known to support joints and ligaments. This support could help decrease the risk of musculoskeletal injury.  Also, this 

study by Guedes and Silva showed that vegetable consumption was correlated with increased activity and decreased body habitus. This could mean the participants who consumed 

more vegetables could just be more active and healthy overall. 

Beans: Known as a superfood in much of the world, beans live up to their namesake in this study as well. Participants who consumed beans frequently were 4.44 times less likely 

to get injured. The risks for acute injuries are not well studied in the literature, however bean consumption is associated with the prevention of multiple chronic conditions; obesity, 

hypercholesterolemia, ischemic heart disease, and cancer. It was clear in our study that bean consumption is correlated with a reduction in injury frequency. Beans are rich sources 

of proteins, carbohydrates, and other phytonutrients which promote human health. This is likely why at even low levels of consumption patients were benefitted when compared to 

no consumption.

Processed: We found that participants who consumed processed foods more than 3 times a week were 0.32 times less likely to avoid injury than their counterparts. Foods that 

contain deleterious substances should be avoided as a general rule. Processed foods include commonly understood varieties, such as chocolate sandwich cookies, soup crackers, 

and sausages; they are calorie rich and nutrient deficient. These types of food have been associated with increased markers of inflammation.  Furman et al. noted that increased 

inflammation led to biobehavioral effects such as: sadness, fatigue, altered sleep, and increased blood pressures. The patients who consumed high amounts of processed foods could 

already be in a state of heightened inflammation and the stress of the trek could have predisposed them to an increased risk of injury. 

CONCLUSION
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Table 1: Participant Demographics

# of Participants Age (average,SD) Gender Height (inches) Weight (lbs) Pre psychologic

72 Average: 24.49
Sd: 15.22

Female: 29
Male: 37
Other: 6

Average: 68.97
Sd: 3.18

Average: 165.47
Sd: 59.09

Average: 0.18
Sd: 0.64

Yes/meets condition

RedMeat>=5 12

Veggies>=3 53

Beanssome 54

Processed>3 43

Reported Injury Type Frequency
Allergies 6 

Dehydration 9
Dermatologic 19 

Epistaxis 1 
Gastrointestinal 1 

Headache 6 
Musculoskeletal 5 
Ophthalmologic 9 

Other 3 
Psychiatric 3 

N = 69 OR 95% CI (Lower, Upper) P-Value

RedMeat>=5 22.5041028 (2.74404293, 529.587171) 0.012860603

Veggies>=3 6.2060541 (1.91262547, 23.759527) 0.004065915

Beanssome 4.4436505 (1.25209073, 18.187585) 0.027017007

Processed>3 0.3289155 (0.09272798, 1.040854) 0.068168374

Table 1: Participant Demographics

Table 2: Pre-existing Medical Conditions

Table 3: Reported Injuries on Trek

Table 4: Logistic Regression for Diet/Sum of all Injuries


