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ABSTRACT 

The unique nutritional needs of dancers generate a considerable challenge for health 

professionals. Currently, there is a gap in knowledge about the hydration status and fluid 

replacement behaviors in the dancer population. The aims of this research were to gather 

preliminary data to describe the current knowledge, attitudes, and behaviors regarding fluid 

replacement in a population of collegiate dancers, as well as to determine if, and to what extent, 

those parameters change in response to a brief, individualized hydration education intervention. 

Eighteen healthy dance majors from The Florida State University School of Dance participated 

in this 5 week study and were randomly assigned to one of two groups (group A,  n = 10; group 

B, n = 8). During weeks 1, 3 and 5, all participants completed hydration surveys and 

physiological measurements (changes in body weight and water bottle weight during dance 

classes) were taken. During weeks 2 (group A) and 4 (group B), participants received brief, 

individualized hydration education, which incorporated visual aids and goal setting, and a group 

seminar session at the end of the week, which addressed barriers to behavior changes. Hydration 

survey scores improved significantly in each section of the hydration survey (knowledge, 

attitudes, behaviors, and total score) for each group over time (P ≤ 0.05), only following 

education. No significant differences were found for either group for the physiological 

measurements over time. Furthermore, there were no significant correlations between changes in 

body weight, fluid intake, and hydration survey scores. The findings suggest that dancers are 

deficient in hydration knowledge, attitudes, and reported behaviors, and confirm that an 

educational intervention effectively improves these parameters. However, the intervention did 

not seem to influence the observed physiological measurements. Future research is warranted in 

this area to help develop a more complete understanding of the hydration status of dancers, as 

well as to continue documenting outcomes regarding educational interventions with dancers. 
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CHAPTER ONE 

LITERATURE REVIEW 

1.1 Introduction and Significance 

The unique nutritional needs of ballet dancers generate a considerable challenge for 

health professionals.  Due to the physiological demands placed on their bodies both in the studio 

and on the stage, the nutrient requirements of these individuals are well above average 

recommended intakes (Koutedakis 2004). However, the artistic nature of this discipline requires 

a lean physique, which many dancers try to attain by practicing restrictive eating habits.  In fact, 

research has shown that the prevalence of anorexia nervosa is higher among female ballet 

dancers than in the general population (Nelson 1998). Elucidation of the adverse health effects of 

disordered eating patterns has been the focus of many research efforts, as well as several 

interventions aimed at preventing eating disorders (Bonbright 1995, Yannakoulia 2000 & 2002).  

Though it is well known that decreased energy availability has negative implications on 

health and physical capabilities, compromised hydration status can also lead to decrements in 

athletic performance (ACSM 2007, Casa 2000, Judelson 2007, Rodriguez 2009). Currently, there 

is a gap in knowledge about the hydration status and fluid replacement behaviors in the dancer 

population.  The current study is novel in that it provides preliminary data on the hydration status 

of dancers as well as their knowledge, attitudes, and behaviors regarding fluid replacement.  The 

results of this work are contributing to a better understanding of dancer health and inspiring more 

creative efforts to improve the well-being and performance of these athletic artists. 

1.2 A Population at Risk 

There is no doubt that nutrition misinformation abounds among ballet dancers, given the 

increased prevalence of eating disorders (Nelson 1998) and infrequent use of reliable nutrition 

resources, such as dietitians and other health professionals (Yannakoulia 2000). It would be 

reasonable to expect, then, that hydration status is also compromised in this population.  The 

hydration needs of ballet dancers exceed those of sedentary individuals and are comparable to 

athletes.  However, it is currently unknown whether or not dancers are meeting those increased 

requirements.  A study by Nichols et al (2005) found that NCAA Division I athletes are deficient 
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in certain hydration knowledge, attitudes, and behaviors. This highlights the need for 

intervention to provide accurate and practical information to these individuals. 

In the current scientific literature – including position statements from the American 

College of Sports Medicine, the National Athletic Trainer‟s Association, and the American 

Dietetic Association – it is clearly accepted that dehydration resulting in the loss of  ≥2% of 

one‟s body weight can significantly impair physical performance (ACSM 2007, Casa 2000, 

Rodriguez 2009). Recently, a study by Judelson et al (2007) reported that 2.4% hypo-hydration 

significantly reduced the volume of high intensity (80% of 1 repetition maximum) resistance 

exercise performed in a group of resistance-trained men. Given the physical demands of a typical 

dance technique class, it follows that inadequate fluid replacement to maintain optimal hydration 

can assuredly be detrimental to a dancer‟s health and level of performance.  Nevertheless, there 

is a gap in knowledge of the current practices of ballet dancers in regards to fluid intake and their 

knowledge of sound hydration principles.  This study was driven by the need to fill that gap in 

order to rectify the circumstances regarding dancer wellness. 

1.3 Assessment of Hydration 

Since the field of dance medicine and science is relatively new, the body of evidence for 

the dietary intakes and health beliefs of dancers is somewhat small.  The first aim of this study 

was designed to increase the current knowledge by measuring the hydration status of collegiate 

dancers.  If knowledge deficits or undesirable behaviors exist, they will become evident through 

a hydration survey adapted from Nichols and colleagues (2005) that will be administered to the 

dancers. This survey has been validated and used to assess hydration knowledge, attitudes, and 

behavior among collegiate athletes. This section of the study is novel because it evaluated the 

current hydration status of ballet dancers.  To my knowledge, hydration has not been previously 

investigated in dancers, with the exception of one study by Hergenroeder et al (1991) that 

measured total body water (TBW) in ballet dancers. However, the aim of this research was to 

validate the use of total body electrical conductivity (TOBEC) and associated calculations to 

estimate body composition and the topic of hydration status was not addressed. 

When it comes to direct assessment of the hydration status of an individual, there has 

been much debate among experts as to what should be considered the „gold standard‟ of 

measurement.  According to a review by Armstrong (2007), multiple measures of hydration 
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status should be used instead of a single method due to the dynamic nature of water balance in 

the human body.  Others agree that a combination of assessments will obtain more precise data 

on an individual‟s hydration status (Cheuvront 2005 & 2010, Kavouras 2002, Shirreffs 2003).  

The most accurate indicators of hydration involve expensive and invasive procedures, such as 

isotope dilution to estimate TBW and plasma osmolality.  More practical measurements, such as 

acute changes in body weight and urine color, have also proven to be valid markers of hydration 

status in the short-term, especially when used together (Cheuvront 2005). However, according to 

Kovacs and colleagues (1999), urinary indices (such as color, osmolality, and specific electrical 

conductance) may not be reliable indicators of hydration if measured within 6 hours following an 

exercise bout. 

 Based on these findings, an acute change in body mass (during dance technique class) 

was determined to be the most appropriate method to assess hydration status of the dancers. This 

method is practical and objective, and is a tool that dancers can use after completion of the study, 

thus promoting self-efficacy and continued maintenance of proper fluid balance. In addition to 

hydration status, it was also decided to evaluate the drinking patterns of the dancers during dance 

technique class.  Nichols et al (2005) noted in their research that hydration knowledge does not 

always translate to desirable behaviors.  By observing the quantity of fluid intake during ballet 

class, this will give us even more insight into the behaviors of the dancers regarding hydration.  

The collection of all three parameters was vital to establishing baseline measurements in the 

subjects, which facilitated the documentation of outcomes upon completion of the educational 

intervention. 

1.4 Implementation of Educational Intervention 

Educational intervention has been shown to be effective at improving eating behaviors 

and attitudes in dancers as well as other female athletes. Results of an 8-week health education 

intervention study done by Abood and colleagues (2000) demonstrated a significant decrease in 

both drive for thinness and body dissatisfaction survey scores in NCAA Division I female 

athletes. In the dancer population, Yannakoulia et al (2002) found similar results after 

implementing a 12-week nutrition education intervention, which significantly improved nutrition 

knowledge and reported eating behaviors of the dancers. The current study has added to this 



4 

 

growing body of knowledge by evaluating the outcomes of an educational intervention on 

hydration knowledge and fluid replacement behaviors in a population of dancers. 

Articles that call for the education of dancers on health-related topics include nutrition 

and hydration as an essential component of their strategies (Cardinal 1997, Yannakoulia 2000).  

They also recommend seminars and workshops as an ideal medium in which to distribute 

information.  Due to a great deal of variation between individuals (i.e. sweat rate, taste 

preferences, etc.), hydration is best approached on a more personal basis (Maughan 2008). A 

study by Werch et al (2008) showed that a brief, multiple behavior intervention had a positive 

influence on selected health habits of college students. This intervention consisted of a health 

behavior screening followed by tailored individual consultations and developing a goal plan for 

each participant.  This methodology is similar to what was implemented with the dancers in the 

present study. In addition, a group seminar was used to give participants the opportunity to share 

ideas, ask questions, and solve any barriers to behavior change. This incorporates ideas from a 

research endeavor by Benari and Quatromoni (2008) that produced a model for effective 

nutrition education for female athletes, such as being interactive in nature, addressing individual 

goals, and providing practical information. 

The framework for this intervention will also follow the Theory of Planned Behavior 

(TPB).  This model, developed by Icek Ajzen, proposes that health behaviors are largely 

dependent on intention.  Behavioral intention is influenced by three factors: attitudes, subjective 

norms, and perceived behavioral control (Straub 2007). Research by Sheeran and colleagues 

(2001) has revealed that both behavioral intentions and perceived behavioral controls (two 

components TPB) are significant predictors of health behavior. By impacting the participant‟s 

intentions in the current study, it was expected that behavior change would be subsequently 

affected. In addition to directly impacting behavioral intention, each of the three variables 

affecting intention were targeted during the intervention through the use of the hydration 

surveys, group seminars, and tailored individual consultations including goal setting. By using 

this framework, we not only maximized learning but also sought to affect behavioral intention to 

promote proper fluid replacement habits. Based on the integration of the aforementioned models 

and recommendations from relevant articles, the intervention was developed and tailored to the 

specific population according to the needs identified during the first week of the study. 
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1.5 Evaluation of Outcomes 

Upon conclusion of the study, we expected to see positive effects on the hydration 

knowledge of the dancers as well as their fluid replacement behaviors.  To analyze the 

effectiveness of the education, the same three parameters (hydration surveys, body weight, and 

fluid intake) were measured post-intervention.  The results were compared to the initial baseline 

data that were collected during the first part of the study.  In addition, established and well-

accepted hydration guidelines were utilized to determine whether the outcomes measure up to 

the desired recommendations for optimal fluid replacement (ACSM 2007, Casa 2000, Rodriguez 

2009). Based on previous research in this population, we hypothesized that the outcomes of this 

intervention would show significant improvements in both hydration knowledge and behaviors 

(Yannakoulia 2002). 

In summary, the aims of this research were to gather preliminary data to describe the 

current knowledge, attitudes, and behaviors regarding fluid replacement in a population of 

dancers, as well as to determine if, and to what extent, those parameters change in response to a 

brief hydration education intervention. The studies reviewed here clearly indicate the need for 

hydration education intervention in the dancer population. Regardless of the findings, this 

research will be able to be directly applied to the field of dance medicine and science. The work 

proposed in the following experiments will lead to an increased understanding of the relationship 

between educational intervention and hydration knowledge and behaviors in female collegiate 

dancers, as well as inspire further studies in this novel area of research to further enhance and 

promote the health of dancers. 
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CHAPTER TWO 

METHODS 

2.1 Pilot Study 

During the summer of 2010, a pilot study was conducted to gather preliminary survey 

data and assess the feasibility of taking body weight and water bottle weight measurements.  

Twenty-three dancers taking summer dance classes at The Florida State University completed 

hydration surveys, adapted from Nichols et al (2005), and eight of those individuals also 

participated in body weight and water bottle weight measurements for three consecutive days. 

Results from this study are included in Appendix A. Information gathered during this pilot study 

confirmed the need for a hydration education intervention, with most knowledge deficits 

regarding fluid intake before activity and the use of sports drinks. Although participants did not 

receive individual consultations due to time constraints of the summer semester, a brief seminar 

was given during one of the dance classes to provide education and give the participants, as well 

as other dancers in attendance, a chance to ask questions related to hydration and performance. 

2.2 Participants 

The participants of this study included 26 healthy dance majors currently enrolled in the 

School of Dance at The Florida State University. They were recruited from the DAN3744 and 

DAN5905 Dance Conditioning classes offered to freshman, transfer, and first-year graduate 

students in the fall semester of 2010. Each participant signed a consent form (Appendices B,C) 

and completed a Pre-participation Survey (Appendix D) to determine eligibility for inclusion in 

the study and to collect demographic data. Participants were randomly assigned to either the 

treatment group (group A, n=13) or the control group (group B, n=13). 

 2.3 Assessment of Hydration  

During the first week of the study (Table 1), each participant filled out a hydration survey 

(Appendix E), adapted from Nichols et al (2005). In Part 1 of the survey, the question about sport 

classification was eliminated. The questions in Part 2 were identical to the original survey, with 

the exception that the words “athlete” and “player” were replaced with “dancer,” the word 

“coach” was replaced with “instructor,”  and the words “training,” “practice,” and “competition” 



7 

 

were replaced with “dance class,” “rehearsal,”  or “performance” to tailor the questions to this 

particular population. For the purposes of this study, an acute change in body mass was 

determined to be the most appropriate method to assess hydration status of the dancers, in line 

with certain ethical and methodological considerations for this unique cohort (Welsh 1999 & 

2003). Body weight was measured to the nearest 0.1 kilograms using a Seca 770 flat scale 

(Hanover, MD) and a Cuisinart WeighMate KS-55 kitchen scale (East Windsor, NJ) was used to 

determine water bottle weight to the nearest gram. Dancers were instructed to bring dry clothes 

to wear for all measurements and to use the bathroom immediately before getting measured. 

Data were collected in a private room to ensure confidentiality and each dancer was asked to 

stand on the scale facing away from the display so as not to see his or her results. Participants 

and water bottles were measured before the first technique class (beginning at 9:00am) and after 

the second technique class (ending at 11:50am) for five consecutive days. On the first day of 

measurements, each dancer was asked questions about her last menstrual period, average amount 

of sleep, average stress level, and average exertion during class using the Ratings of Perceived 

Exertion (RPE) Scale (Borg 1970). By the end of this first week, six dancers had dropped out of 

the study, leaving 10 participants in each group for a total of 20 participants. 

 

Table 1. Outline of the Study Design 

 

Week 1 Week 2 Week 3 Week 4 Week 5 

 

Pre-assessment: 

 

Hydration survey, 

Weight change, 

Fluid intake 

 

 

Education 

Intervention 

(Group A) 

Or 

No treatment 

(Group B) 

 

 

Mid-assessment: 

 

Hydration survey, 

Weight change, 

Fluid intake 

 

Education 

intervention 

(Group B) 

Or 

No treatment 

(Group A) 

 

Post-assessment: 

 

Hydration survey, 

Weight change, 

Fluid intake 
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2.4 Implementation of Educational Intervention 

During week 2 of the intervention (Table 1), each participant from group A (n=10) 

received a 15-20 minute individual consultation with the investigator about hydration. A copy of 

the detailed lesson plan and related educational materials are provided in Appendix F. At each 

session, the participant was educated on proper hydration and given the opportunity to ask the 

investigator any questions. At the conclusion of the consultation, the investigator went over the 

results of the baseline measurements and asked the participant to come up with a “hydration 

plan” that was written down and given to him or her as a reminder. The content of these sessions 

incorporated information covered by the hydration survey and was based on current research and 

recommendations in the field (ACSM 2007, Casa 2000, Rodriguez 2009). On the Friday of week 

two, all dancers from group A attended a 30-minute seminar consisting mainly of a facilitated 

discussion and opportunities to ask questions (Appendix G). It also included a brief review of 

key points from the individual consultations as well as addressing any barriers to implementing 

their personal hydration plans. This same protocol was replicated during week 4 of the study 

(Table 1) for the participants in group B (n=10). Each dancer, regardless of which group he or 

she was in, was asked after the individual consultation as well as the group seminar not to 

discuss any of the information with other participants. Attendance at each individual consultation 

and group seminar was recorded. 

2.5 Evaluation of Outcomes 

The same protocol from week 1(pre-assessment) of the study was used to measure body 

weight and water bottle weight during weeks 3 (mid-assessment) and 5 (post-assessment) of the 

study (Table 1). During week 3, the School of Dance held preliminary showings for their fall 

program, and attendance to measurements was slightly disrupted. Therefore, a sixth day of data 

collection during mid-assessment was added to make up for those who had missed measurements 

due to rehearsals and performances.  Similarly, a sixth day was added during week five due to 

drift in compliance. All participants completed the same hydration survey that was administered 

during week 1 of the study on Tuesday of weeks 3 and 5. Upon conclusion of the study, 

participants were given an anonymous evaluation (Appendix H) to assess social validity. 
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2.6 Data Analysis 

Data were entered into Microsoft Excel spreadsheets and imported into PASW Statistics 

18 for Windows to be analyzed. Chi square tests and independent t-tests were used to determine 

if any significant differences were present in baseline data between groups (A and B). One-way 

analysis of variance (ANOVA) and Tukey‟s post hoc test were used to compare hydration survey 

scores and physiological measurements over time (Weeks 1, 3, and 5) and independent t-tests 

were used to compare groups (A and B). Finally, Pearson correlation was used to explore 

relationships between the physiological measurements. All data are presented as means ± 

standard deviation and statistical significance was determined at the P ≤ 0.05 level. 
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Table 2. Demographic Characteristics of Participants 

Characteristic Group A 

(n=10) 

Group B 

(n=8) 

Total 

(n=18) 

Race/Ethnicity    

     White 8 6 14 (78%) 

     African American 1 0 1 (6%) 

     Other 1 2 3 (17%) 

Year in School    

     Freshman 7 6 13 (72%) 

     Graduate 3 2 5 (28%) 

Previous Nutrition Education    

     Yes 5 3 8 (44%) 

     No 5 5 10 (56%) 

Additional Exercise (other than dance)    

     Yes 10 7 17 (94%) 

     No 0 1 1 (6%) 

Live on Campus    

     Yes 4 3 7 (39%) 

     No 6 5 11 (61%) 

Have a Meal Plan    

     Yes 3 5 8 (44%) 

     No 7 3 10 (56%) 

Overall Health    

     Excellent 1 2 3 (17%) 

     Very Good 5 5 10 (56%) 

     Good 4 1 5 (28%) 

Taking Medications    

     Yes 4 2 6 (33%) 

     No 6 6 12 (67%) 

Limitations to Dancing    

     No 10 8 18 (100%) 

Gathered from Pre-participation Survey and Hydration Survey (Part 1). No significant differences between 

groups at baseline. 

CHAPTER THREE 

RESULTS 

3.1 Characteristics of Participants 

Of the 20 participants, two were male (both in group B) and were not included in 

statistical analysis. Thus, the results of the remaining 18 dancers (group A: n = 10 and group B: n 

= 8) were reported. Demographic and baseline data from the pre-participation survey (Appendix 

D), Part 1 of the first hydration survey (Appendix E), and additional questions asked on the first 

day of measurements are listed in Tables 2 and 3. No significant differences were found between 

the two groups at week 1 (pre-assessment) of the study (P > 0.05). 
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Table 3.  Quantitative Characteristics of Participants 

Characteristic Group A 

(n=10) 

Group B 

(n=8) 

Total 

(n=18) 

Age (years) 20.3±4.5 19.4±2.9 19.9±3.8 

Amount of dance per week (hours) 20.3±4.5 16.8±1.9 18.8±3.9 

Total dance experience (years) 15.9±4.9 15.1±3.3 15.6±4.2 

Additional exercise per week (hours) 3.3±1.4 1.9±1.9 2.7±1.7 

Time since end of LMP (days) 12.3±14.3 6.9±7.5 9.9±11.8 

Amount of sleep per night (hours) 7.1±0.6 7.2±0.7 7.1±0.6 

Stress level (Scale of 0-10) 5.2±1.5 4.8±1.0 5.0±1.3 

RPE during class (Scale of 6-20) 15.9±1.2 15.7±2.5 15.8±1.9 

Data reported as means±SD. No significant differences between groups at baseline. LMP: last menstrual period. 

Stress level: 0 = no stress and 10 = maximal stress. RPE: ratings of perceived exertion, 6 = no exertion and 20 = 

maximal exertion. 

 

 

 

 

 

 

 

3.2 Hydration Surveys 

The results of all three hydration surveys (Weeks 1, 3, and 5) for each group are 

summarized in Table 4. During week 1, group A scored significantly higher on the attitudes 

section (14.1±1.3 vs. 12.3±1.8 out of a maximum score of 17, P = 0.023), as well as had a higher 

total score (39.9±2.7 vs. 35.8±4.0 out of a maximum score of 51, P = 0.019). By Week 3, group 

A achieved significantly higher scores on every section – knowledge (16.0±0.9 vs. 13.5±1.2, P = 

0.000), attitudes (15.6±1.4 vs. 12.8±2.3, P = 0.005), and behaviors (13.7±1.5 vs. 10.9±2.0, P = 

0.003), and thus had significantly higher total scores (45.3±2.7 vs. 37.1±4.7, P = 0.000). At week 

5, no statistically significant differences existed between the two groups for any of the sections 

or the total score of the hydration survey (P > 0.05). 

 For group A, analysis of variance revealed a significant difference for knowledge (P = 

0.001, η2
 = 0.40), attitudes (P = 0.032, η2

 = 0.22), behaviors (P = 0.000, η2
 = 0.48), and total 

score (P = 0.000, η2
 = 0.53), over time. Upon further examination using Tukey‟s post hoc test, 

the significant differences occurred in group A between weeks 1 and 3 (14.1±1.4 vs. 16.0±0.9, P 

= 0.002) and weeks 1 and 5 (14.1±1.4 vs. 15.9±1.0, P = 0.004) for knowledge; between week 1 

and 5 only (14.1±1.3 vs. 15.7±1.6, P = 0.048) for attitude; between weeks 1 and 3 (11.7±1.3 vs. 

13.7±1.5, P = 0.010) and weeks 1 and 5 (11.7±1.3 vs. 14.8±1.4, P = 0.000) for behavior; and 

between weeks 1 and 3 (39.9±2.7 vs. 45.3±2.7, P = 0.001) and weeks 1 and 5 (39.9±2.7 vs. 

46.6±3.0, P = 0.000) for total score. Similarly, the scores for knowledge (P = 0.000, η2
 = 0.67), 

attitudes (P = 0.000, η2
 = 0.52), behaviors (P = 0.015, η2

 = 0.33), and total score (P = 0.000, η2
 = 

0.59), were all significantly different for group B over time. For group B, Tukey‟s post hoc test 
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Table 4. Summary of Hydration Survey Scores 

Variable Group A 

(n=10) 

Change from 

Previous Score 

Group B 

(n=8) 

Change from 

Previous Score 

P value 

(Groups) 

Knowledge      

     Week 1 (Pre) 14.1±1.4  13.0±1.3  0.104 

     Week 3 (Mid) 16.0±0.9 +1.9 13.5±1.2 +0.5 0.000* 

     Week 5 (Post) 15.9±1.0 -0.1 16.4±0.7 +2.9 0.279 

     P value (Time) 0.001*  0.000*   

Attitudes      

     Week 1 (Pre) 14.1±1.3  12.3±1.8  0.023* 

     Week 3 (Mid) 15.6±1.4 +1.5 12.8±2.3 +0.5 0.005* 

     Week 5 (Post) 15.7±1.6 +0.1 16.1±1.0 +3.3 0.515 

     P value (Time) 0.032*  0.000*   

Behaviors      

     Week 1 (Pre) 11.7±1.3  10.5±1.5  0.093 

     Week 3 (Mid) 13.7±1.5 +2 10.9±2.0 +0.4 0.003* 

     Week 5 (Post) 14.8±1.4 +1.1 13.3±2.1 +2.4 0.075 

     P value (Time) 0.000*  0.015*   

Total      

     Week 1 (Pre) 39.9±2.7  35.8±4.0  0.019* 

     Week 3 (Mid) 45.3±2.7 +5.4 37.1±4.7 +1.3 0.000* 

     Week 5 (Post) 46.6±3.0 +1.3 45.8±3.1 +8.7 0.654 

     P value (Time) 0.000*  0.000*   

Data reported as means±SD. Change from previous score indicates the difference in number of questions answered 

correctly. T-tests were performed for differences between Group A and Group B (groups). One-way ANOVA was 

performed for differences between weeks 1, 3, and 5 (time) within groups. *Statistically significant (P ≤ 0.05). 

revealed significant differences between weeks 3 and 5 (13.5±1.2 vs. 16.4±0.7, P = 0.000) and 

weeks 1 and 5 (13.0±1.3 vs. 16.4±0.7, P = 0.000) for knowledge; between weeks 3 and 5 

(12.8±2.3 vs. 16.1±1.0, P = 0.003) and weeks 1 and 5 (12.3±1.8 vs. 16.1±1.0, P = 0.001) for 

attitudes; between weeks 3 and 5 (10.9±2.0 vs. 13.3±2.1, P = 0.046) and weeks 1 and 5 

(10.5±1.5 vs. 13.3±2.1, P = 0.019) for behavior; and between weeks 3 and 5 (37.1±4.7 vs. 

45.8±3.1, P = 0.001) and weeks 1 and 5 (35.8±4.0 vs. 45.8±3.1, P = 0.000) for total score. See 

Figures 1-4 for visual representation of these results. Table 5 shows selected survey questions 

and improvements in positive answers from the start to the end of the study for the entire sample. 
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Figure 1. Hydration Survey Knowledge Scores. Error bars indicate standard error. Out of a total 

possible score of 17 (reference line). Bars with different letters are significantly different from 

each other (P ≤ 0.05). 
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Figure 2. Hydration Survey Attitude Scores. Error bars indicate standard error. Out of a total 

possible score of 17 (reference line). Bars with different letters are significantly different from 

each other (P ≤ 0.05). 
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Figure 3. Hydration Survey Behavior Scores. Error bars indicate standard error. Out of a total 

possible score of 17 (reference line). Bars with different are significantly different from each 

other (P ≤ 0.05). 
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Figure 4. Hydration Survey Total Scores. Error bars indicate standard error. Out of a total 

possible score of 51 (reference line). Bars with the different letters are significantly different 

from each other (P ≤ 0.05). 
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Table 5. Selected Hydration Survey Questions and Responses. 

 

Question Number and Description Positive Responses (%) 

(n = 18) 

 Week 1 

(Pre) 

Week 5 

(Post) 

Knowledge   
2) Thirst is the best indicator of hydration 45% 90% 

10) Sports drinks are better than water because they restore 

glycogen 

25% 90% 

13) When exercising for >1 hour, a dancer should drink a 

sports drink rather than water 

20% 80% 

Attitudes   

26) I believe 2 hours after exercise I should drink a sports 

drink 

30% 90% 

27) I believe sports drinks are better than water because they 

restore glycogen 

20 80% 

30) I believe when exercising for >1 hour I should drink a 

sports drink rather than water 

15% 75% 

Behaviors   
43) Within 2 hours after exercise, I drink a sports drink 10% 30% 

44) I drink sports drinks instead of water to restore glycogen 

in my muscles 

15% 30% 

45) I drink approx. 17-20oz of water/sports drink a couple of 

hours before a performance 

50% 80% 

46) I drink at least 7-10oz of water/sports drink 10-20 

minutes before a performance. 

35% 90% 

47) I drink sports drinks rather than water when 

rehearsing/performing for >1 hour 

10% 35% 

49) I weigh myself before and after class to see how much 

weight I have lost and use that to determine how much fluid 

to consume 

5% 65%* 

*Question 49: Increase most likely reflects research protocol. 

 

 

3.3 Physiological Measurements 

The body weight and water bottle weight measurements for all participants are 

summarized in Table 6. All comparisons between the two groups failed to reach statistical 

significance, with the exception that group B drank significantly more water on average during 

week 1 (563.68±129.72g vs. 437.12±69.78g, P = .017). No statistically significant differences 

were found using analysis of variance for physiological measurements between weeks 1, 3, and 

5(see figures 5 and 6). 

Correlations between changes in body weight (g) and changes in water bottle weight (g), 

changes in body weight (g) and total hydration survey scores, and changes in water bottle weight 
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Table 6. Summary of Physiological Measurements 

Variable Group A 

(n=10) 

Group B 

(n=8) 

P value (Groups) 

Change in BW (%)    

     Week 1 (Pre) -0.67±0.50 -0.50±0.41 0.454 

     Week 3 (Mid) -0.44±0.38 -0.35±0.44 0.652 

     Week 5 (Post) -0.57±0.35 -0.54±0.47 0.891 

     P value (Time) 0.456 0.656  

Change in WW (g)    

     Week 1 (Pre) -437.12±69.78 -563.68±129.72 0.017* 

     Week 3 (Mid) -510.10±153.38 -471.30±71.07 0.490 

     Week 5 (Post) -423.33±151.01 -512.56±149.41 0.229 

     P value (Time) 0.296 0.332  

Data reported as means±SD. T-tests were performed for differences between Group A and Group 

B (groups). One-way ANOVA was performed for differences between weeks 1, 3, and 5 (time). 

*Statistically significant (P > 0.05). 

(g) and total hydration survey scores did not reach statistical significance. These results are 

summarized in Table 7 and Figure 7. Pearson correlation between changes in body weight and 

changes in water bottle weight during week 1 approached (P = 0.077), but did not reach 

statistical significance (Figure 8). 
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Figure 5. Changes in Body Weight (%) During Class. Error bars indicate standard error. No 

statistical significance (P > 0.05). 

  



20 

 

 
Figure 6. Changes in Water Bottle Weight (g) During Class. Error bars indicate standard error. 

472g is equal to approximately 2 cups of water (reference line). *Statistically significant between 

groups (P = 0.017). 
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Table 7. Summary of Pearson Correlations (n = 18) 

 

Variables Pearson 

Correlation 

P value 

Change in BW vs. Change in WW   

     Week 1 (Pre-assessment) -0.427 0.077 

     Week 3 (Mid-assessment) +0.329 0.182 

     Week 5 (Post-assessment) -0.219 0.384 

     Overall* -0.124 0.373 

Change in BW vs. HS Total Score   

     Week 1 (Pre-assessment) -0.064 0.801 

     Week 3 (Mid-assessment) +0.167 0.508 

     Week 5 (Post-assessment) -0.094 0.712 

     Overall +0.027 0.846 

Change in WW vs. HS Total Score   

     Week 1 (Pre-assessment) +0.029 0.910 

     Week 3 (Mid-assessment) -0.019 0.914 

     Week 5 (Post-assessment) 0.029 0.909 

     Overall +0.068 0.624 

BW = body weight (g), WW = water bottle weight (g), HS = hydration survey. No statistical 

significance was found (P > 0.05). *Overall: incorporates data from all three weeks. 
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Figure 7. Pearson Correlation between Body Weight and Water Bottle Weight (Overall). Not 

statistically significant (P = 0.373). 
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Figure 8. Pearson Correlation between Body Weight and Water Bottle Weight (Pre). Not 

statistically significant ( P = 0.077). 
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Description Yes No Average 

Was the information helpful? 20 0  

Confidence in achieving goals* (Scale of 0-10)   8.75 

Did you enjoy the education? 20 0  

Did you look up information on your own? 5 15  

     Internet 5 --  

     Friend also participating in study 1 --  

     Other: Endocrinologist 1 --  

Did it make a difference in your dancing? 18 2  

 

3.4 Social Validity 

The results of the anonymous summative evaluations (Appendix H) administered upon 

completion of the study are summarized in Table 8. All participants (including two males) 

reported that the information was helpful and that they enjoyed the education. On average, the 

participants rated their confidence in achieving their hydration goals as an 8.75, using a scale of 

0-10 (0 = “not confident” and 10 = “extremely confident”). Only five dancers admitted to 

seeking information on their own throughout the study. Eighteen reported effects on their 

dancing, and explanations of the perceived benefits are listed in Table 9. 

 

Table 8. Summative Evaluation Results (n = 20) 

 

 

 

 

 

 

 

 

 

*Confidence in achieving goals: Likert scale, 0 = Not confident, 10 = Extremely confident 

 

 

Table 9. Examples of Perceived Benefits of Study 

Explanations of Effects on Dancing* 

“I have added more water (2 cups) and electrolytes during class time and my energy is more 

consistent throughout both classes” 

“I had more energy during class while part taking in this study” 

“I cramp less” 

“I feel more energetic and less tired when I am better hydrated” 

“I feel like my dancing has become fuller” 

*From summative evaluation (Appendix H), question #5 
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CHAPTER FOUR 

DISCUSSION 

4.1 Baseline Measurements 

The initial aim of this study was to determine if dancers are deficient in hydration 

knowledge and fluid replacement behaviors. The data confirm that this is the case, with the 

average total score on the hydration survey being a 75% (38 questions correct out of 51). 

Specifically, the dancers seemed to struggle most with questions about sports drinks, which is to 

be expected given that consumption of sports drinks is not a common practice in this population 

and is not advocated or encouraged as it is with other athletes. These results are similar to what 

Nichols and colleagues (2005) found in collegiate Division I athletes, with dancers having 

similar scores in each section of the survey except for the attitudes section, where they scored 

higher than the athletes (means of 14.1 and 12.3 compared to 9.8 seen in athletes). The findings 

also affirmed the need for an educational intervention to be implemented for both groups. 

In regards to overall fluid replacement behaviors, it did not seem that there was any 

significant impairment in hydration status during dance classes. Participants in group A and 

group B lost an average of 0.67% and 0.50% of total body weight, respectively. Both of those 

numbers are less than 2%, which has been shown in the literature to indicate the level of 

dehydration that can compromise physical performance (ACSM 2007, Casa 2000, Rodriguez 

2009). However, it is important to note that there was one participant who lost 2% of her body 

weight when she forgot to bring a water bottle and did not consume any fluids during classes that 

day. On the other hand, there were a few participants who actually gained weight during classes, 

but not enough (<1%) to be cause for concern of over-hydration. On average, group A was 

consuming significantly less water (437.12g or approximately 1.9 cups) than group B (563.68g 

or approximately 2.4 cups). Interestingly, one of the male participants, whose data were not 

included in the final analysis, consumed an average of 1373 g (approximately 5.8 cups) of water 

during class to maintain hydration status, with an average change in body weight of 0% during 

dance class. This is evidence of the gender differences seen in regards to sweat rates and 

hydration (ACSM 2007) and further justifies the decision to exclude the two male participants 

from data analysis. 
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The physiological measurements varied greatly between participants, and fluctuations 

were even seen day-to-day in the same participant on some occasions. This indicates a possible 

limitation of this study that there are other factors affecting hydration status that were not taken 

into account, which might include difficulty of classes, teaching styles of different instructors, or 

the pace of a class, which could affect the frequency of opportunities to drink water during class. 

Furthermore, had a larger sample been used in this study, the results may have been able to reach 

statistical significance. 

4.2 Hydration Knowledge, Attitudes, and Reported Behaviors 

The second aim of this research was to investigate the influence of the educational 

intervention on hydration survey scores of the participants. As shown in Figures 1-4, the scores 

for each section, as well as total scores, increased significantly in both groups by week 5 of the 

study. As expected, the mean scores for group A increased significantly between weeks 1 and 3 

(except for scores on the attitudes section), upon receiving hydration education. Mean scores for 

group B were not significantly different between weeks 1 and 3, but did increase significantly 

between weeks 3 and 5, which also parallels the implementation of the educational intervention. 

The mean scores for each section and for total scores were significantly different between groups 

at week 3, which agrees with our hypothesis since one group had received the educational 

intervention and the other had not. This also seems to suggest that the participants were not 

sharing information among one another or looking up information from other sources during this 

part of the study. 

By the last week of the study, no significant differences existed between the two groups 

for knowledge, attitudes, behaviors, or total survey scores. The importance this similarity 

between groups at the conclusion of the study becomes evident when looking at the scores 

during week 1 of the study. Since the participants in group B started off with slightly lower 

attitude and total scores, they made greater improvements compared to the participants of group 

A (reflected in greater effect sizes seen in group B in the results section). Thus, regardless of 

hydration knowledge, attitudes, and behaviors prior to intervention, all participants (n = 18) 

improved and reached an analogous level of hydration knowledge post-intervention. 

Overall, the highest total score on the hydration survey increased from 45 (week 1) to 50 

(week 5) out of 51 possible questions. During week 1, the lowest total score was 29, and by week 
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5, no participant scored lower than 40. These findings strongly suggest that the educational 

intervention had a positive impact on the hydration knowledge, attitudes, and reported behaviors 

of the dancers. This is in line with a previous study that saw positive effects of an educational 

intervention on nutrition knowledge and reported eating behaviors in a group of dancers of 

similar age (Yannakoulia 2002). Due to the design of the current study and the subjective nature 

of the hydration survey, it is possible that the participants answered questions based on how they 

thought they were supposed to answer, not necessarily reflecting their true attitudes or behaviors. 

This is discussed further in the next section in relation to the results of the physiological 

measurements as a potential limitation. 

4.3 Observed Fluid Replacement Behaviors 

The final aim of this study was to examine the effects of the educational intervention on 

the hydration status and fluid replacement behaviors of the dancers. Despite positive changes in 

reported behaviors on the hydration survey, no significant differences were observed in either 

changes in percent of body weight lost or change in water bottle weight during class. This 

discrepancy between reported behaviors and actual observed behaviors could be explained in a 

number of different ways. First, most dancers were maintaining adequate hydration throughout 

class, reflected in average changes in body weight and average fluid intakes during dance 

technique class within recommended ranges. Secondly, as mentioned previously, it is possible 

that the participants answered the survey questions based on how they felt they should answer, 

not necessarily based on what they practice. In addition, several of the survey questions did not 

relate to hydration during class, but to behaviors that take place either before or after, which were 

not measured in the current study. Finally, due to the small sample size and high degree of 

variance both within and between the participants, it is difficult to determine significant changes 

in patterns of fluid replacement behaviors. 

Another factor to consider is the goals of the individual participants and the specific 

behaviors they were targeting to change. Table 10 provides examples of participants‟ hydration 

plans that were created during individual consultation sessions. Many dancers realized their need 

to be better hydrated going into class, therefore they were not focusing on changing fluid 

replacement behavior during class per se. Almost all participants were able to come up with 

specific, measureable goals with little or no prompting from the investigator. During the 
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seminars at the end of weeks 2 and 4, little if any barriers to achieving plans were reported and 

many admitted to already achieving or surpassing their goals. A few of these goals were even 

observed by the investigator while taking measurements. For example, the goal of one 

participant was to start drinking sports drink, and it was observed during data collection that she 

started bringing a sports drink to be weighed instead of a plain water bottle. Another participant 

came up with a goal to refill his water bottle at least once during class, and he proceeded to 

inform the investigator each day of measurements after the intervention that he was 

accomplishing his goal. 

 

Table 10. Examples of Individual Goals 

Hydration Plans: 

Drink 1 ½ cups of water before 1
st
 class of the day 

Drink 1 ½ cups of water per class and 2 cups of water after 2
nd

 class 

Drink 8 oz of water 10-15 minutes before 1
st
 class 

Drink 1-2 sips of water every 15 minutes during class 

Drink 1 cup of fluid with breakfast everyday 

Drink 2 cups of water before class (with breakfast) and 2 cups after class (with lunch) 

Drink 1 cup of water with every meal and snack 

Bring two water bottles to class and finish them both by end of 2
nd

 class 

Drink 1 cup sports drink between classes 

 

The results of this study also failed to find any significant correlations between changes 

in body weight (g), fluid intake (g), and hydration survey scores. Again, this could be due to the 

high amount of variance within and between participants. We expected to find that those 

participants who drank more water (greater change in water bottle weight) would lose a smaller 

percentage of body weight during classes; however, the results do not support that hypothesis. 

The correlation during week 1 approached significance (P = 0.077), suggesting that with a larger 

sample size and greater control of confounding variables, significant results may in fact be 

reached. There are several limitations to the current study that could explain why this seemingly 

logical hypothesis was not validated. First, participant compliance with protocols was assumed 

and not directly measured. For example, dancers were told at the beginning of the study that 

before being measured they must go to the bathroom to void their bladder and change into dry 
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dance clothes similar to what he/she wore during class. It is entirely possible that some of the 

participants failed to do these things, which would have had an impact on the accuracy of the 

measurements. Secondly, attendance rates dropped during weeks 3 and 5 of the study, and some 

participants only showed up for measurement on one or two of the six days the measurements 

were being taken. This also could have impacted the validity of the data collected during those 

weeks. Lastly, during week 5 of the study (first week in October), there was a sudden drop in 

temperatures and could have influenced sweat rates and fluid consumption during classes. 

Interestingly, both groups lost a greater percentage of body weight during class during week 5 

compared to week 3. Furthermore, group A drank less water on average during week 5, whereas 

group B drank more water, compared to week 3. 

To remedy these limitations, future studies in the area of dancer hydration may benefit 

from using more sensitive methods, such as urine specific gravity, to help create a more accurate 

view of the hydration status of dancers. Also, taking the measurements in closer proximity to the 

dance studio where class is being held might be a way to increase attendance of the participants. 

Larger sample size and tighter control of variables discussed previously should also be 

considered in pursuing research regarding this topic in the future. 
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CHAPTER FIVE 

CONCLUSIONS 

The findings of this study demonstrate the need for hydration education in dancers. A 

brief, individualized educational intervention was successful at improving the knowledge, 

attitudes, and reported behaviors of collegiate dancers; however, it did not seem to influence 

physiological measurements (changes in body weight and water bottle weight) during dance 

technique class. In light of these promising results, future outcomes research in this population is 

warranted. The motivation and dedication exhibited by the participants of this study attest to the 

fact that dancers are ready and willing to learn how to better take care of their instrument – the 

human body – in order to optimize dance performance. 
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APPENDIX A 

SUMMARY OF PILOT STUDY RESULTS 

Demographic Information (n=23) 

Characteristic Number of Participants Percentage 

Race/Ethnicity   

     White 17 74% 

     African American 4 17% 

     Other 2 8% 

Year in School   

     Graduate Students 10 43% 

     Undergraduate Students 13 57% 

Previous nutrition education 5 22% 

     Yes 18 78% 

     No 5 22% 

 

Knowledge, Attitudes, and Behaviors (n=23) 

Question Number and Description Percent Answering Positively 

Knowledge  

     9) Should drink sports drink within 2 hrs of exercise 47.8% 

     10) Sports drinks restore glycogen 43.5% 

     13) Should drink sports drink when exercising >1 hour 30.4% 

Attitudes  

     27) Believe sports drinks restore glycogen 21.7% 

     30) Believe need sports drink when exercising >1 hr 26.1% 

Behaviors  

     43) Drink sports drink within 2 hours after exercise 17.4% 

     44) Drink sports drink to restore glycogen 4.3% 

     46) Drink 7-10 oz 10-20 minutes before performance 39.1% 

     47) Drink sports drinks when dancing > 1 hour 17.4% 

     49) Weigh before/after to determine fluid needs 0% 

 

Measurements (n=8) 

Variable Number of participants 

Percent change in body weight during classes  

     Lost >1%  2 

     Lost 0.8% 2 

     Lost <0.5% 3 

     Gained >1% 1 

Change in Water Bottle Weight during classes  

     Lost 200-500 grams (1-2 cups fluid) 3 

     Lost 500-1000 grams (2-4 cups fluid) 3 

     Lost 1000+ grams (4+ cups fluid) 1 
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APPENDIX B 

IRB APPROVAL LETTER 
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APPENDIX C 

INFORMED CONSENT – PAGE 1 
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APPENDIX C (CONTINUED) 

INFORMED CONSENT – PAGE 2 
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APPENDIX D 

PRE-PARTICIPATION SURVEY 

 

Thank you for taking interest in participating in my research study.  Please fill out the following 

survey to the best of your knowledge.  All responses are confidential and will only be used by the 

researchers for data collection purposes.  

Thank you for your time. 

1.  Name: 

2. Age: 

3. Phone number: 

4. Email: 

5. Class standing:      freshman  /  sophomore  /  junior  /  senior  /  graduate student 

6. How many hours do you spend dancing every week?  _______ 

7. How many total years have you been dancing? ________ 

8. Do you participate in any other forms of exercise other than dance (i.e. yoga, pilates, 

strength training, aerobic conditioning)?     yes  /  no 

a. If yes, how often? (hours per week)  ________ 

9. Do you live on campus?      yes  /  no 

10. Do you have a meal plan?      yes  /  no 

11. Have you ever attended a class or seminar about nutrition?     yes  /  no 

12. How would you describe your current state of health? 

excellent  /  very good  /  good  /  fair  /  poor 

13. Are you currently taking any medications?    yes  /  no 

a. If yes, please list each one. 

____________________________________________________________ 

14. Do you currently have any conditions (i.e. injury, illness, etc.) that might limit your 

ability to participate fully in your dance technique classes?  yes / no 

a. If yes, please explain. 

____________________________________________________________ 
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APPENDIX E 

HYDRATION SURVEY – PAGE 1 

*Adapted from Nichols et al. (2005) 
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APPENDIX E (CONTINUED) 

HYDRATION SURVEY – PAGE 2 
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APPENDIX E (CONTINUED) 

HYDRATION SURVEY – PAGE 3 

 

 

  



39 

 

APPENDIX E (CONTINUED) 

HYDRATION SURVEY – PAGE 4 
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APPENDIX E (CONTINUED) 

HYDRATION SURVEY – PAGE 5 
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APPENDIX E (CONTINUED) 

HYDRATION SURVEY – PAGE 6 
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APPENDIX F 

INDIVIDUAL CONSULTATION MATERIALS 

Detailed Lesson Plan 
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APPENDIX F (CONTINUED) 

INDIVIDUAL CONSULTATION MATERIALS 

Visual Aid #1 

 

 

 

 

 

 

Why is hydration important? 
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APPENDIX F (CONTINUED) 

INDIVIDUAL CONSULTATION MATERIALS 

Visual Aid #2 
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APPENDIX F (CONTINUED) 

INDIVIDUAL CONSULTATION MATERIALS 

Visual Aid #3 (Casa 2000) 
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APPENDIX F (CONTINUED) 

INDIVIDUAL CONSULTATION MATERIALS 

Visual Aid #4 

 

 

 

 

 

 

 

 

My Hydration Plan:_________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

  



47 

 

APPENDIX G 

GROUP SEMINAR MATERIALS 

Detailed Lesson Plan 

 

Objectives: 

 Identify barriers to changing fluid replacement behaviors 

 Collaborate with others to find solutions to hydration problems 

 List future steps that will be taken to ensure adequate hydration 

 

Plans: 

1) Review of hydration concepts covered during individual sessions 

a. Signs and symptoms of dehydration, hyperhydration 

b. Reliable indicators of hydration status 

c. Fluid replacement recommendations 

2) Discuss barriers to changing fluid replacement behaviors 

3) Brainstorming activity – solutions for hydration problems 

4) Conclusion 

a. Address remaining questions or concerns 

b. Have participants identify their “next steps” 

 

Materials: 

1) Paper 

2) Pencils and pens 

3) Water bottle with ounce measurements for demonstration (8oz and 20oz) 

4) White board, dry erase markers and eraser for review and brainstorming activity 

5) GSSI Hydration Handouts (2) 
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APPENDIX G (CONTINUED) 

GROUP SEMINAR MATERIALS 

GSSI Hydration Handout #1 (Cheuvront 2005) 
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APPENDIX G (CONTINUED) 

GROUP SEMINAR MATERIALS 

GSSI Hydration Handout #2 (Cheuvront 2005) 
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APPENDIX H 

EVALUATION 

1) Did you find the information that was discussed during the study to be helpful? 

yes  /  no 

 

2) On a scale of 0 to 10, how confident are you that you can achieve your hydration goals that 

are listed on your personal hydration plan?  

0     1     2     3     4     5     6     7     8     9     10 

Not confident                           Neutral                      Extremely confident 

 

3) Did you enjoy the method of education (counseling sessions, group seminars)? 

yes  /  no 

 

4) During anytime throughout the study, did you look up hydration-related information on your 

own? 

yes  /  no 

 

If yes, please indicate what sources were used: (please circle all that apply) 

a. Internet 

b. Textbook 

c. Dance instructor 

d. Friend who was also participating in this study 

e. Friend who was not also participating in this study 

f. Other: _______________ 

 

5) Do you feel that this study has made any difference in your dancing? 

yes  /  no 

If yes, please explain: 

 

 

Additional comments or feedback: 

 

 

 

 

 

 

 

 

 

Thank you for your participation in this study! 

Your contributions are helping promote the health and well-being of dancers. 
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