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We know that patient-centered care and customizing health care are crucial for acknowledging 
unique physiological and psychological differences, especially by gender.1–3 Athletic trainers 
(ATs) have foundational knowledge and follow evidence-based practice guidelines on achieving 
these measures personally and with their patients.4  Though there is considerable medical 
research and journals on patient outcomes, there is less research regarding healthcare provider 
outcomes, especially ATs by gender. 
 
When considering health and well-being [in general], gender plays a strong role, as it can impact 
disease burden, self-perception of health, and self-efficacy in health behaviors.5 It is also 
important to understand that sex and gender are different constructs, but both need to be taken 
into consideration when treating patients, as sex will inform biological processes and gender will 
inform sociodemographic and environmental concepts (such as referral, treatment guidelines, 
bias, and discrimination).6 There is a long history of gender bias in healthcare, but we are slowly 
making changes for the better.7 By understanding the differences sex and gender have on health, 
ATs can better advocate for themselves to ensure they receive optimal support and resources for 
their well-being and professional growth.2,8  
 
Healthcare providers, in general, are at higher risk for poor health outcomes due to high stress, 
long working hours, and inflexible schedules.8 Similarly, research suggests the profession of 
athletic training may be considered time-poor.9–11 A profession is considered time-poor when 
providers have minimal discretionary time, irregular working hours, and may invest more time in 
patient care than themselves, which can contribute to inconsistent health behaviors.9–11 In terms 
of gender, women may feel the brunt of time-poorness more than men, especially mothers.11 
Women often take on what is called the “second shift,” which is the unpaid work, such as 
household duties and caring for children, once they return home from their job.11,12 This can lead 
to fewer time and energy resources.11,12 Along with providing safe care for patients, ATs must 
prioritize their well-being for the betterment of their health status 8,12 Though optimizing health 
and wellness is important, there is little research regarding ATs' health behaviors, and even less 
distinguishing by gender.  
 
When optimizing well-being and health, measures such as physical activity, diet, and BMI may 
prove to be useful. The US Department of Health and Human Services (USDHHS) recommends 
150 to 300 minutes moderate-intensity aerobic PA per week, or 75-150 minutes vigorous-
intensity aerobic PA per week, to support a healthy lifestyle and lower obesity risk.13 For diet, 
the USDHHS recommends following a healthy eating plan across the lifespan, shifting to 
healthier, nutrient-dense foods and beverages for improving health and lowering obesity risk.14 
Ideally, following the guidelines for PA and diet will assist in achieving optimal well-being and 
health, which can help in keeping BMI at a normal level.13–16 
 
For gender and BMI, gender-related behavioral factors suggest that men’s higher BMI is partly 
due to their lack of negative views toward obesity that women often have.17  The Centers for 
Disease Control and Prevention states 24.2% of US adults meet physical activity guidelines, with 
men (28.3%) scoring higher than women (20.4%).18 Furthermore, the CDC reports 
approximately 67.3% of adults 20 or older consumed fruit on any given day, with women 
(70.5%) being higher than men (63.8%).19 Similar is observed with observed with vegetables, 
where 95.1% of American consumed them on any given day, with women (95.3%) being slightly 
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higher than men (95.0%).19 Therefore, our study seeks to understand the level of BMI, diet, and 
physical activity in ATs, specifically between genders. We hypothesize that cisgender men ATs 
will demonstrate a greater BMI than cisgender women and other genders. Additionally, we 
expect cisgender women to have healthier diet patterns compared to men and other genders, and 
the opposite for levels of PA. 

 
METHODS 

 
Participants 
 
We recruited 2500 National Athletic Trainers’ Association (NATA) members in the United 
States for this study. Inclusion criteria required participants to be “normally functioning” NATA 
members with active “ATC” credentials. Normally functioning is operationally defined by the 
researchers as: “having optimal health status, either free of conditions that significantly alter 
health status or a condition in which dietary patterns, physical activity, workability, and weight 
are stably controlled.” This specific inclusion criterion was required as we aimed to create a 
baseline for optimal health for this study.  Frequently, certain conditions can cause alterations in 
one’s diet, physical activity, and body mass, such a diabetes, Crohn’s disease, certain cancers, 
pregnancy, etc.  
 
Tasks 
 
A cross-sectional quantitative survey was conducted using the NATA research service center to 
distribute it via email. An institutional review board (IRB-20-288) approved this research, and 
participation was voluntary.  
 
Procedures 
 
A pilot study was conducted before the main research to better assess reliability, validity, and 
comprehension. Once the data was analyzed and reviewed by a panel of experts, adjustments 
were made to the main study. This study was distributed through the NATA research survey 
service. It sent out 4 email reminders to the selected 2500 participants, spaced 2 weeks apart.  
 
Instruments 
 
The present study featured 60 questions as part of a larger project. In addition to the 3 
instruments described below used in the current study, a demographics section was added that 
asked age, gender, years certified, average amount of hours worked per week, work setting, 
region of residence, and average annual income. 
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Obesity Status - BMI 
 
Obesity status is determined through the Body Mass Index (BMI), which is a measure of height 
and weight that is then classified based on a calculation of each.20 

 
(body weight, kilograms) / (body height, meters2) 

 
 It is the most common and easiest objective form of measurement for determining obesity levels 
in large populations (Figure 1).21,22 Although BMI is inexpensive and objective, it has been 
considered a poor indicator of body fat due to its lack of differentiation between body fat and 
muscle.23 Though the measure may have low efficacy, it is more feasible for large sample size 
and finances. Participants provided height and weight, which was calculated and classified by 
underweight, normal, overweight, or obese. The test-retest stability indicates α=0.995 and 
κ=0.895.24  
 
    

 
Diet Patterns and Nutrition 
 
We based the first portion of our survey on The KomPAN is a food frequency questionnaire that 
assesses dietary habits, food frequency consumption, nutrition beliefs, lifestyle, and personal 
data.25 The original survey contains four sections: dietary habits, frequency of food consumption, 
nutrition beliefs, lifestyle, and personal data.25 We used 3 original items from the KomPAN, 
modified 5, created 5, and omitted 21 additional questions for a total of 13 questions omitted to 
better fit our study, as the original instrument is European and features foods that were not 
similar to those listed in the Dietary Guidelines for Americans.14 (Permission was granted from 
the authors, pending new pilot study and reliability analysis). The foods were categorized into 
healthy and unhealthy eating. The index with the greater score indicates the intensity of the 
characteristics of diet.25 The pilot study was used to ascertain the reliability of this new scale, 
comprehension by the readers, and face validity. After completing a reliability analysis from the 
pilot data, the new scale demonstrated α=0.71. Comprehension was determined by comments 
from pilot study participants and face validity was evaluated by a panel of experts.  
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Physical Activity 
 
Physical Activity was assessed through a series of questions based on the 2018 PA guidelines by 
the USDHHS.13 This survey asked how many times per week (from 0 to 21 or more) the 
individual participates in PA in terms of vigorous, moderate, or light. It then asked the average 
amount of minutes spent doing that intensity of activity, ranging from 0-180 or more, with an 
example displayed in Figure 2. To evaluate face validity, a pilot survey and a panel of experts 
reviewed questions. 
 

 

Statistical Analysis 
 
To meet a medium effect size (Cohen’s d=0.5) with 95% power at a 5% significance level, we 
estimated the required sample size to be 210. This was analyzed using G*Power 3.1.9.7. Due to 
unequal sample sizes, we used 6 Kruskal-Wallis tests to compare the independent variable, 
gender, to the dependent variables BMI(1), PA(3), and healthy eating(2). Data was analyzed with 
SPSS (version 24.0, IMB Corp, Armonk, NY). 
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RESULTS 
 

Of 379 participants who accessed the survey, 265 successfully met inclusion criteria and 
completed the survey, achieving a confidence interval of 91.4% confidence interval with a ± 5% 
margin of error. The number of items in the survey likely contributed to fatigue and a lower than 
recommended confidence interval, which may impact the generalizability of the findings. The 
effect of gender on BMI, x2

(3) = 12.06, p = 0.002; demonstrated that cisgender men (CM) (n=96) 
were more likely to have a greater BMI than cisgender women (CW) (n= 165), p<0.03, with 
M=27.13, combined (overweight). Results of BMI categories (n=265) are included in table 1. 
Though PA, healthy, and unhealthy eating did not produce significant results in table 2, they did 
provide useful information. Most ATs met the USDHHS PA guidelines (77%), table 3.13 In 
comparison of the eating indexes, the healthy index (M=33.54) demonstrated a low intensity 
(<34), while the unhealthy index (M=36.96) demonstrated a medium intensity (34-66). 
Descriptive diet data (table 4) exhibits food choices. 
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DISCUSSION 
 
The purpose of this research was to observe certain markers of health behaviors, BMI, diet, and 
physical activity between genders in ATs to have a greater understanding of health AT health 
disparities by gender. Though only BMI and gender were significant, we did find positive 
findings with diet and physical activity.  
 
BMI and Gender 
 
Our findings suggest that BMI differed by gender, with CM reporting higher BMI than CW, 
which supports our hypothesis. Almost half of CW were normal BMI while only 27% of CM 
were normal BMI, agreeing with most gender and BMI research.26,27  Aligning with gender’s 
sociological context, evidence points toward psychosocial and biological inferences. The statistic 
of men having a greater BMI than women may have been influenced by stereotypes in such as 
men having a well-built and muscular physique.3 This stereotype may be the driving force for the 
desire to be heavier.3 Most research suggests that psychosocial reasoning for greater BMI in men 
is that they lack the negative views that women have toward obesity.17  Due to the negative view 
women have, they will spend more time, effort, and money on becoming or staying thin while 
also causing preoccupations with weight, negative mood, and body dissatisfaction.17 These ideals 
are related to Western industrialization and an increase in popular culture, which inflates beauty 
culture and the need to be thin.28 Though our data does not indicate differences between muscle 
in fat in BMI, we can still provide evidence of how BMI of “overweight” can impact healthcare 
providers. In general healthcare populations, research suggests stigmatization from patient to 
provider may occur when the provider is overweight, where the patient may evaluate the 
provider more negatively, have lower trust, less likely to follow advice, and/or change providers 
to one who is of lower weight.29 This may increase the workload on the provider, where they 
may need to overcompensate with patient education, resources, and treatment plans, leading to 
more stress.29 If this is occurring in general populations, the likelihood that it occurs within 
populations that ATs treat is high, especially considering the pervasive stigma of being 
overweight when being in or working with physically active populations.30 
 
Impact on Health 
 
We know that BMI is not the greatest indicator of overweight or obesity, but for large samples, it 
serves to be the most efficacious tool. In addition to psychosocial inferences, biological 
characteristics of CM, or males, suggest that men are likely to have a greater lean muscle mass, 
while CW, or females will have a higher percentage of body fat.31 With muscle having a greater 
density than fat by volume, this may explain why BMI may be greater in men.31 Despite this, fat 
distribution in men (greater accumulation in the abdomen) is associated with higher 
cardiometabolic risk factors than in women.31 These can include common conditions such as 
obesity, hypertension, type 2 diabetes, and high cholesterol.32 This can also have an effect on 
work ability and productivity, where overweight and obese individuals may have greater rates of 
absenteeism from work due to the potential comorbidities associated with this.33 Researchers 
established that obese individuals can incur a 5% loss in productivity level due to needing extra 
time to complete tasks that are physically demanding.34  
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Diet & Physical Activity 
 
Significant results were not observed in eating patterns by gender.27 Research suggests women 
have a greater affinity for healthy eating to retain a thin physique, while men likely gravitate 
toward unhealthy eating due to preferences in meat and alcohol.28,35 Though the eating patterns 
were not significant, it was important to indicate the descriptive information from the dietary 
habit and food frequency items in the survey. The information gave valuable insight into the 
eating habits in ATs and potential starting points for where mitigation can occur for a healthier 
lifestyle. As a result of the significant BMI differences in gender and descriptive information for 
diet, future research should investigate specific variables that relate to BMI, such as nutrition and 
psychosocial issues.  
 
In addition to diet, PA did not produce significant results. Despite this, 77% met the USDHHS's 
recommended guidelines for PA. This result was more than triple the outcome of the US adult 
statistic, suggesting ATs make PA a priority within their health behaviors.18 This may be 
attributed to the well-known positive effects that PA may bring.13 Additionally, PA is said to 
have a protective effect against stress, especially for women ATs.36 Even with considerable time 
commitments and time poorness, research indicates that working long hours does not affect 
PA.37  
 
Implications & Interventions 
 
Interventions such as mental health therapy, exercise, and following a healthy eating plan appear 
to be obvious choices, especially considering the knowledge ATs have in optimizing wellness. 
However, research in healthcare workers suggests that due to their often unconventional 
schedules, finding stress relief and therapy services has proven to be difficult for healthcare 
workers, making it difficult to obtain timely and effective support.38 In addition to a lack of 
support, this can also affect adherence to goals and routines, making a balanced diet and regular 
exercise difficult.38 Guo et al. suggest rotational rest, psychological support promptly, healthy 
lifestyle guidance, and modification of unhealthy behaviors to address the problems related to 
overweight and obesity in healthcare workers.38 In athletic training, this may look more like shift 
work, implementing the “medical model” of care rather than a schedule dictated by a sport’s 
“go” times.39 The medical model has demonstrated benefits of better work-life balance and role 
congruency for the AT and can create better alignment for patient care as a result.39 Additionally, 
Eason et al. suggest that support from a supervisor is key in creating a healthier environment, 
whether that is with a medical model in a more traditional setting like college/university or 
having appropriate measures in place for clinic and non-traditional settings.39 In terms of gender, 
though a societal foothold may be difficult to change, systems within the workplace can be 
implemented to understand the burden that each gender faces, such as role strain and autonomy 
for men and disproportionate labor duties and greater burnout rates for women, can be the 
beginning stages of addressing a healthier workplace.9,11,39,40 
 
Limitations  
 
Self-report measures are convenient, but not always honest, especially regarding weight. The 
questionnaire featured over 60 questions which can cause fatigue or early drop-out. Though BMI 



 11 
 

was convenient, it does not consider fat versus muscle volume. The inclusion criteria could be 
considered subjective, which could have impacted consistency. Finally, this research was 
conducted during the COVID-19 outbreak, which could have altered lifestyles. 
 
Future Research 
 
In terms of future research, replicating this study with participants having any type of condition 
(including “normally functioning”) would provide a greater diversity pool. Using wearable 
activity trackers and more accurate assessments of body mass may produce more robust results. 
Using a more reliable tool such as DEXA, hydrostatic weighing, and/or even bioelectrical 
impedance should be considered for future studies. Using participant incentives may assist in 
recruiting larger numbers. Additionally, observing the patient’s perspective how their ATs health 
behaviors may affect their outcomes would be an advantageous next step study.  
 
Conclusion 
 
The results of this study were similar to previous research, however, they open up larger areas of 
inquiry to follow up in future studies. With gender and BMI, it was discovered that men are more 
likely to have a greater BMI. Additionally, although diet and PA did not produce significant 
results, they did provide great info that ATs are exceeding the national average for PA. These 
results could be useful for bringing awareness of cultural demands that influence health 
behaviors for men and women ATs. Additionally, this research could be useful for increasing 
worksite health promotion in athletic trainers and motivation for improved self-care.  
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