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Context: Research focusing on improving hydration status
and knowledge in female indoor-sport athletes is limited.
Investigators have demonstrated that hydration education is
an optimal tool for improving the hydration status of athletes.

Objective: To assess the hydration status and fluid intake of
collegiate female indoor-sport athletes before and after a 1-time
educational intervention.

Design: Controlled laboratory study.

Setting: Collegiate women’s volleyball and basketball prac-
tices.

Patients or Other Participants: A total of 25 female
collegiate volleyball and basketball athletes (age = 21 * 1
years, height=173.5 £ 8.7 cm, weight =72.1 = 10.0 kg) were
assessed during 6 days of practices.

Intervention(s): Participants’ hydration status and habits
were monitored for 3 practice days before they underwent a
hydration educational intervention. Postintervention, participants
were observed for 3 more practice days.

Main Outcome Measure(s): Change in body mass, fluid
consumed, urine specific gravity (Usg), urine color (Ucol), and
sweat rate were recorded for 6 practice days. Participants
completed a hydration-knowledge questionnaire before and
after the intervention.

Results: Three-day mean Usg and Ucol were considered
euhydrated prepractice (Usg = 1.015 = 0.006, Ucol = 4 = 1)
and remained euhydrated postpractice (Usg = 1.019 = 0.005,
Ucol = 5 * 2) during the preintervention period. Decreased
prepractice Ucol (P < .01) and increased hydration knowledge
(P < .01) were present postintervention. Basketball athletes had
greater body mass losses from prepractice to postpractice than
did volleyball athletes (P < .001). Overall increases were
evident when we compared prepractice and postpractice
measures of Usg and Ucol in the preintervention (P < .001
and P=.001, respectively) and postintervention (P=.001 and P
< .001) period, respectively. No correlation was found between
hydration knowledge and physiological indices of hydration and
fluid intake.

Conclusions: Overall, female collegiate indoor-sport ath-
letes were hydrated and knowledgeable on hydration. However,
our variable findings indicated that further research on these
athletes is needed; clinically, attention should be given to the
individual needs of each athlete. More examination will
demonstrate whether a 1-time educational intervention may be
an effective tool for improving hydration status in this population.

Key Words: dehydration, hydration assessment, hydration
knowledge, urine specific gravity, urine color

a 1-time educational intervention.

hydration before, during, and after exercise.

Key Points
» The collegiate female indoor-sport athletes began the study with good knowledge of hydration, which improved after

» Simple monitoring of both body mass changes and urinary measures of hydration can assist a clinician in identifying
those athletes who may need additional hydration interventions.
« Clinicians should use individualized hydration measures and responses to educate athletes about the importance of

optimal level.! Although the effects of body fluid

loss may vary on an individual basis, body mass
(BM) losses of sweat >2% led to performance deficits,
ranging from decreases in cognitive function to decreases
in sport-specific skills.' Although recommendations for
proper hydration practices have been created for ath-
letes,'%7 these guidelines may not have been followed
appropriately, based on the incidence of dehydration.
Prepractice dehydration is very common in athletes at all
competition levels.*'° Exercise-induced dehydration is

P roper hydration allows the body to function at an

also frequent in athletes due to increased sweat losses
and improper fluid intake during or after those sweat
losses.®!1¢71° To date, much of the research!>'® has focused
on the hydration practices of outdoor-sport athletes, which
has shown that these athletes exhibit prepractice dehydra-
tion. The few investigators'!>*2! who assessed indoor-sport
athletes demonstrated that sweat rates were high and
dehydration was still prevalent. This was especially true in
basketball players due to the intermittent nature of
play.?'*> Regarding volleyball players, only 1 group’
examined the hydration status of adolescent athletes in a
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Preintervention Hydration Postintervention
(Control) Educational
3d Intervention 3d
Body mass Body mass
USG Group USG
Urine color hydration Urine color
Fluid consumed educational Fluid consumed
% Body mass lost . % Body mass lost
Sweat rate session Sweat rate
Hydration knowledge Hydration knowledge

Figure 1. Protocol for educational intervention on hydration. Abbreviation: USG, urine specific gravity.

non—air-conditioned facility. Therefore, the hydration
knowledge and practices of female collegiate indoor-sport
players are unknown, as is the effectiveness of an
educational intervention in improving hydration knowledge
and habits.

Studies focused on improving hydration status and
knowledge in female indoor athletes, especially collegiate
volleyball and basketball athletes, remain limited. Previous
authors?*-** claimed that hydration education was an
optimal tool for improving the hydration status of athletes,
and a recent position statement' recommended educating
physically active individuals to reduce the incidence of
severe hypohydration and exercise-associated hyponatre-
mia (EAH). Therefore, educational interventions could
have positive implications for the hydration status of
indoor-sport athletes. However, no researchers have
examined the efficacy of an educational intervention for
collegiate female indoor-sport athletes. Therefore, the
purpose of our study was to determine whether 1
educational session on hydration would improve the
hydration status and fluid intake of collegiate female
indoor-sport athletes. We hypothesized that these athletes
would arrive at practice hypohydrated and that a 1-time
educational intervention would lead to improvements in
hydration status. The findings from this study may help
establish evidence-based fluid-replacement recommenda-
tions for this population.

METHODS
Participants

A total of 25 female collegiate indoor-sport athletes from
a National Collegiate Athletic Association Division II
institution were recruited (age = 21 = 1 years, height =
173.5 £ 8.7 cm, weight =72.1 £ 10.0 kg, mean body mass
index =24 = 3). The participants were recruited from the
women’s volleyball and basketball teams. Their typical
training consisted of 2 hours of indoor sport-specific
practice 3 to 4 times a week, 1 hour of strength and
conditioning 2 times a week, and 2 games per week.
Practice plans were similar across days and only included
structured team practices. We collected data at midseason
to limit the effect of physiological changes or adaptations
that might occur at the beginning of the season. Criteria for
exclusion were individuals younger than 18 years, a current
injury or illness that limited sport participation, and an

inability to perform any portion of the testing protocols.
Approval for this study was granted by the university’s
institutional review board.

Design and Procedures

Demographic data were obtained at the start of data
collection. All data were collected over 6 days of team
sport-specific practices; each day consisted of prepractice
and postpractice collection for the preintervention period,
an educational intervention, and the postintervention period
(Figure 1). Practices were similar in structure and intensity
during both periods. All practices took place in an indoor,
controlled, and air-conditioned facility. Pregame practices
and strength and conditioning sessions were excluded from
the study.

Preintervention Period

The preintervention period (control period) was used to
establish the participants’ hydration knowledge, hydration
status, and fluid-intake practices before the educational
intervention. At the beginning of this period, all participants
filled out informed consent forms and questionnaires. A
hydration awareness questionnaire (HAQ) was designed
using a multidisciplinary approach to determine hydration
knowledge and habits.'® The HAQ is a Likert-type scale
ranging from 0 (strongly disagree) to 10 (strongly agree).
The questionnaire was shown to be understandable and
reliable (70% reliability).'®

Prepractice and postpractice measures consisted of urine
samples and BM measurements. Urine samples were used
to measure the urine specific gravity (Usg) and urine color
(Ucol). The Usg was measured using a clinical refractom-
eter (model REF312ATC; General Tools & Instruments
LLC). Before testing, the refractometer was calibrated
using distilled water. Values >1.020 indicated hypohydra-
tion.! The Ucol was determined by comparing the sample’s
Ucol with the chart created by Armstrong.”> All urine
samples were measured by the same researcher (I.S.A.).
Upon arrival, participants were instructed to fully empty
their bladders and provide a midstream urine sample. Once
the participant provided her sample, the researcher
measured BM to the nearest 0.1 kg using a digital scale
(model BWB-800S; Tanita Corp of America). A BM
decrease of 2% to 5% indicated mild to moderate
hypohydration, whereas a decrease of >5% reflected severe
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SUMMARY OF HYDRATION STATUS

Before Practice

After Practice

Urine Color

Urine Specific Gravity

Average Weight Change During Practice (Ibs and %):

Average Amount of Water Drank During Practice:

Average Sweat Losses During Practice:

Figure 2. Sample of hydration-status summary.

hypohydration. Hyperhydration was indicated by an
increase in BM during exercise.! Each individual was
weighed before practice in athletic shorts and a sports bra
while barefoot.

Data collection during practice consisted of fluid-intake
measurements. Each athlete was given a designated water
bottle filled with chilled water from a cooler, and the
investigator kept track of the volume of fluid consumed
using a digital scale (model KD-320; Tanita Corp of
America). The investigator weighed each participant’s
filled water bottles and subtracted the weight of the bottle
itself. At the end of practice, the volume of fluid remaining
was recorded and subtracted from the initial amount in the
bottle. Participants drank fluids ad libitum during all
practices, were encouraged to continue their normal
hydration habits, and were instructed not to share their
water bottles with teammates during data collection. They
were told to inform the investigator if they needed to
urinate during practices, so that the urine could be collected
and the volume recorded.

At the end of each practice, the athletes were instructed to
complete their BM measurement and then give a post-
practice urine sample. Except for the order of the
measurements, all procedures after practice were the same
as for the prepractice measurements.

Educational Intervention

After the preintervention period, a 1-time educational
intervention was provided. This occurred in a group setting
after practice on day 3 and lasted approximately 20
minutes. The women’s volleyball and basketball teams
were both given the same educational information;
however, the sessions were conducted separately because
their practice times differed. The educational intervention

consisted of a presentation to the entire team containing
information regarding the importance of hydration, nega-
tive effects of dehydration, and how to prevent dehydration.
The information was based on the recommendations of the
National Athletic Trainers’ Association,! American College
of Sports Medicine,® and American Dietetic Association,’
which were the most current guidelines at the time of the
study. Each participant was also given an summary of her
own hydration status (Figure 2) from the control period, a
copy of the urine color chart, and a National Collegiate
Athletic Association flyer on performance hydration. The
presentation included general recommendations for in-
creasing or decreasing fluid intake based on their hydration
summaries but no individualized feedback. Each person
received an individual summary of hydration status with
her prepractice and postpractice Usg and Ucol, as well as
her average weight change during practice (pounds) and as
a percentage of BM loss, average amount of fluid consumed
(ounces), and average sweat losses during the preinterven-
tion practices.

Postintervention Period

The postintervention period was designed to determine
the effect of the educational intervention on the partici-
pants’ hydration knowledge, hydration status, and fluid
intake. At the beginning of this period, the participants
filled out the same questionnaire as from the preinterven-
tion period. All data-collection procedures were conducted
exactly the same as during the preintervention period.

Statistical Analysis

We calculated a 1-way within-subject analysis of
variance (ANOVA) with repeated measures to determine
differences between the control and postintervention
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Table 1. Hydration Status, Fluid Intake, and Hydration Knowledge Before and After the Educational Intervention (Mean + SD)

Urine Specific Gravity Urine Color Hydration
Awareness
Pre- Post- A Body Fluid Sweat Fluid Questionnaire
Time Prepractice Postpractice  practice practice  Mass, % Intake, mL Rate, L/h  Replacement, % Score
Preintervention 1.015 = 0.006 1.019 = 0.005 4 *=1* 5+*2 -03=*=04 5751 *146.1 05 *= 0.2 82.8 = 47.9 117 = 112
Postintervention 1.015 = 0.007 1.019 + 0.006 3 *+1* 4+*1 -05=*05 5915+ 2393 05 *0.2 72,9 + 33.8 125 + 72

2 Indicates difference between preintervention and postintervention (P < .05).

periods for indicators of hydration status (3-day mean of
%BM lost, Usg, Ucol), fluid-intake practices (3-day mean
of fluid-intake volume), and hydration knowledge (HAQ
score). A 1-way ANOVA with repeated measures was
computed to identify differences between prepractice and
postpractice Usg and Ucol. A 1-way mixed-model ANOVA
with repeated measures was performed to characterize
differences in indicators of hydration status (3-day mean of
%BM lost, Usg, Ucol), fluid-intake practices (3-day mean
of fluid-intake volume), and hydration knowledge (HAQ
score) between sports. Pearson correlations were used to
determine the relationship between hydration knowledge
(HAQ) and actual hydration status (Usg, Ucol, %BM loss).
The data were analyzed using SPSS (version 21.0; IBM
Corp), and the results were reported as mean = SD. Given
that our research question was specific to collegiate female
volleyball and basketball athletes, we chose a sample of
convenience. Therefore, no power analysis was performed.

RESULTS

The following analyses involved all 25 participants.
Means and SDs for all dependent variables during the
preintervention and post intervention periods are provided
in Table 1. A decrease in prepractice Ucol (P=.027) and an
increase in HAQ score (P = .001) were present after a 1-
time educational intervention. No differences were found
for prepractice Usg (P =.979), postpractice Usg (P =.980),
postpractice Ucol (P = .095), BM change (P = .068), fluid
intake (P = .665), sweat rate (P = .894), or fluid-
replacement percentage (P = .180) after the intervention.

Prepractice to postpractice measures of Usg (P < .001, P
=.001) and Ucol (P = .001, P < .001) increased in the
preintervention and postintervention periods, respectively.

Means and SDs for all dependent variables by sport are
shown in Table 2. No interaction was found between time
period (preintervention and postintervention) and sport.
Differences were demonstrated between sports for BM

change (P < .001): basketball players experienced greater
BM losses than volleyball players. Basketball players also
displayed higher sweat rates (P = .001) and lower fluid-
replacement percentages (P = .008) than volleyball players.
No differences were present between sports for prepractice
Usg (P = .353), postpractice Usg (P = .063), prepractice
Ucol (P = .871), postpractice Ucol (P = .761), fluid intake
(P =.719), or HAQ score (P = .134).

No significant correlations occurred between HAQ scores
and indices of hydration status (Usg, Ucol, %BM change)
or fluid intake (P values > .05). Strong positive correlations
were noted between prepractice Usg and prepractice Ucol
during the preintervention (» = 0.844, P < .001) and
postintervention (» = 0.930, P < .001) periods. Strong
positive correlations were also evident between postprac-
tice Usg and postpractice Ucol during the preintervention (»
=0.719, P < .001) and postintervention (» = 0.791, P <
.001) periods. A weak positive correlation (r = 0.410, P =
.042) was present between %BM change and fluid intake
during the control period.

DISCUSSION

Our purpose was to determine whether a 1-time
educational intervention improved the hydration status
and fluid-intake practices of collegiate female indoor
volleyball and basketball players. Based on our results,
these collegiate female indoor athletes appeared to have
proper hydration knowledge and hydration habits to keep
themselves euhydrated before, during, and after practices.
Many previous researchers have focused on prepractice and
pregame hydration levels because prepractice euhydration
is a vital component of any athlete’s hydration status.
Beginning exercise in a hypohydrated state can predispose
athletes to further dehydration,”® which can negatively
affect both their performance and physiological function.!
Magal et al'> and Thigpen et al*’ found that at least half of
collegiate basketball athletes began sport participation in a

Table 2. Assessing Hydration Status, Fluid Intake, and Hydration Knowledge By Sport Before and After the Educational Intervention

(Mean = SD)
Urine Specific Gravity Urine Color Hydration
Awareness
Pre- Post- A Body Sweat Fluid Questionnaire
Sport Time Prepractice Postpractice practice practice Mass, %  Fluid Intake, mL Rate, L/h Replacement, % Score
Volleyball (n = 15)
Preintervention 1.013 = 0.006 1.018 + 0.005 4 +1 5*1 -0.2 = 0.4 589.66 = 162.28 0.4 + 0.1 98.5 = 55.8 114 = 11
Postintervention 1.015 = 0.008 1.017 + 0.006 3 +1 4*1 -0.2 * 0.4 555.79 = 267.09 0.4 + 0.1 88.4 + 35.6 123 = 8
Total 1.014 = 0.007 1.017 =+ 0.006 4+1 5*+1 -0.2 * 042 57273 =217.83 0.4 = 0.12 94.0 = 68.72 119 = 11
Basketball (n = 10)
Preintervention 1.017 = 0.006 1.021 = 0.005 4+1 5*2 —-0.6 * 0.3 553.35 + 12291 0.6 = 0.1 594 = 27.3 121 £ 8
Postintervention 1.015 = 0.006 1.022 + 0.004 3 +1 5*1 -09 * 0.3 645.08 = 190.96 0.6 + 0.1 52.3 = 24.7 126 = 7
Total 1.016 = 0.006 1.021 £+ 0.005 4+1 5*+1 -0.7 =0.3% 599.22 = 163.22 0.6 + 0.1* 55.8 + 26.0° 124 = 8

2 Indicates difference between sports (P < .05).
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less than euhydrated state. Other investigators® ' observed

this was also true among athletes at different levels and in
different sports. During our preintervention period, 28% of
participants arrived at practice in a hypohydrated state (Usg
> 1.020 and Ucol > 4), and 44% ended practice in a
hypohydrated state. This trend was stronger among the
basketball athletes: 40% were hypohydrated before prac-
tice, compared with only 20% of volleyball participants.
After practices, 60% of basketball athletes were hypohy-
drated versus only 33% of volleyball athletes. Thus, mild
hypohydration may be more prevalent among certain
female athletes, specifically basketball players.

Despite these percentages, on average, our female
volleyball and basketball athletes began practices in a
euhydrated state (Usg < 1.020 and Ucol < 3) and ended
practice in a euhydrated state. However, variability among
participants was evident in prepractice Usg, Ucol, and
%BM change, indicating that variability among female
athletes can be quite common in a field setting and should
be considered. It is important to acknowledge that in the
field setting, outside factors can and will affect an
individual’s hydration status and to use various methods
of hydration assessment.' Although no criterion standard
exists for hydration assessment, using urinary hydration
markers along with BM changes can give the clinician a
better indication of the athlete’s hydration status.'=%*
Therefore, clinicians should use individualized hydration
measures and responses to educate athletes about the
importance of hydration before, during, and after exercise.

Our hypothesis that a 1-time educational intervention
would improve overall hydration status and fluid-intake
practices was partially supported because a decrease
occurred in prepractice Ucol during the postintervention
period. Previous researchers®!7-** demonstrated that a Ucol
chart may be an effective educational tool because athletes
are able to judge their hydration level by comparing their
Ucol with the chart, allowing them to adjust their behaviors
to improve their Ucol. Although Ucol may be affected by
certain vitamins or supplements, it is a valuable tool that
can be used effectively by many, particularly in combina-
tion with BM loss. Urine color is a clinically applicable
measure that can be assessed in a matter of seconds in the
field, which makes these findings noteworthy. In addition,
HAQ scores were higher after the educational intervention,
which indicates an increase in the participants’ hydration
knowledge. Despite this, postpractice Ucol, prepractice
Usg, postpractice Usg, %BM change, and fluid intake did
not improve. Thus, even though their hydration knowledge
increased, the participants did not drastically change their
hydration habits, probably because they had good initial
knowledge of hydration, as indicated by a 90% HAQ score
during the preintervention period. These results contrast
with those of earlier investigators who observed that
collegiate athletes lacked proper hydration knowledge.
Sobana and Many** and Torres-McGehee et al*® reported
knowledge scores of <55% and Nichols et al*! noted an
average of 81.7%. The former also demonstrated a
significant positive correlation among knowledge, attitude,
and behavior, which could suggest that the more knowledge
athletes have, the better their hydration practices and status
will be. To examine this possibility further, Decher et al'®
incorporated hydration-status assessment when studying the
relationship between hydration knowledge and behaviors in

youth athletes. Their participants were mildly to severely
dehydrated, even though they demonstrated a good
knowledge of hydration. Similarly, we identified no
significant correlation between hydration knowledge and
indices of hydration (Usg, Ucol, %BM loss) and fluid
intake. No previous researchers have assessed hydration
knowledge in combination with specific measures of
hydration status in collegiate female indoor-sport athletes,
especially in volleyball and basketball. However, past
results from collegiate outdoor-sport athletes displayed
inconsistencies between hydration knowledge and hydra-
tion behaviors.*%!

A notable unexpected finding in our study was that
multiple individuals were drinking more fluids than
necessary and gaining weight during practices. Hyperhy-
dration can lead to EAH, which is defined as an abnormally
low serum or plasma sodium concentration (typically <135
mmol/L).>? This is often caused by excessive fluid intake
compared with sweat losses and can lead to serious
symptoms and even death.>? Athletes who drink excessive-
ly during exercise could be at risk for EAH. In addition,
female athletes have a higher likelihood of developing
EAH.® This could indicate a risk of hyponatremia in this
population, specifically volleyball athletes, because multi-
ple participants gained weight during practices.

During the educational intervention, participants were
given a written summary of their hydration measures (ie,
Ucol and Usg) along with average BM changes and sweat
rates. During the control period, no single athlete had a 3-
day mean BM loss of >2%. The intervention included
general recommendations about how participants should
increase or decrease their fluid intake based on the
measures in their hydration summaries. Three basketball
athletes and 2 volleyball athletes who began the study
displaying less than optimal hydration markers during the
control period showed overall improvement in prepractice
and postpractice hydration measures after the intervention.
Six individuals gained weight during the control period;
although the educational session included information
about avoiding hyperhydration, their behaviors did not
change, and weight gain continued in the ensuing practices.
It is important to recognize, though, that we did not assess
the participants’ blood sodium levels. Therefore, whether
they were hyponatremic at any point during the study is
unknown. Furthermore, although certain athletes appeared
to be hyperhydrating, some arrived at practice in a
hypohydrated state; hence, consuming excessive fluids
may have been necessary simply to regain the euhydrated
state. Thus, using various hydration methods in combina-
tion is preferred over any single hydration measure.'! These
trends were not as prevalent in basketball players, given
that most lost weight during practices.

Consistent with previous authors,'!** we showed that our
athletes were able to replace enough fluids to prevent
significant dehydration, although mild dehydration was still
seen occasionally. The lack of improvement in BM changes
after the intervention was likely due to the fact that many
participants achieved adequate hydration before the inter-
vention. Individuals still experiencing >2% BM loss were
perhaps not being given enough opportunities to drink
water during practices or choosing not to drink enough
when given these opportunities. Although it is not unusual
for an athlete to experience a BM loss during practice, it is
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important to acknowledge that losses >2% caused
performance decrements in high-performance athletes, such
as collegiate players.'

Differences in BM changes were present between sports
throughout the study (Table 2). These likely reflected
increased sweat rates and decreased fluid replacement in
basketball versus volleyball athletes. The inherent differ-
ences between these sports (which we did not measure)
might have also affected the sweat losses. On average,
basketball athletes lost 0.7% of their BM during all
practices (preintervention and postintervention), whereas
volleyball athletes lost only 0.2%. This loss is not
concerning for basketball players: our findings are consis-
tent with the BM losses of <2% observed in collegiate and
professional basketball athletes during practices and
games.?>?” The single investigation®’ of volleyball athletes
was conducted on youth, who demonstrated a BM loss of
0.4% during control and 0.5% after an educational
intervention, which was slightly higher than our result
(0.2% loss preintervention and postintervention).

Overall, it was clear that not all of our participants
needed to improve their hydration status. Those who
experienced prepractice hypohydration seemed to benefit
the most from the educational intervention because they
decreased their Usg and Ucol during the postintervention
period. This indicates that a 1-time educational intervention
may be useful for individuals who need to improve their
hydration status. Earlier investigations of hydration educa-
tion produced conflicting outcomes. Kavouras et al*
determined that youth athletes displayed changes in their
hydration behaviors after receiving a 1-time lecture on
hydration. In addition, Sobana and Many** assessed the
effects of education in collegiate athletes (though not
outdoor-sport athletes) and identified improvements in
fluid-intake behaviors, as well as knowledge and attitudes
on hydration. Our conclusions agree with those of Cleary et
al’ in that education alone was not enough to significantly
improve indices of hydration status and fluid intake.
Instead, prescribing adequate amounts of fluid specific to
their sweat losses was successful in athletes.” Contrary to
our findings, the participants in various similar studies®?*-**
were hypohydrated before the intervention, indicating a
significant need for improvement.

Practical Applications

Our female collegiate indoor-sport athletes had a very
high level of knowledge of hydration and exhibited
hydration behaviors that kept them euhydrated before and
after practices. Accordingly, further education may have
been unnecessary for the majority. However, variability
was evident, as some individuals were hypohydrated
before, during, and after practices. Certain athletes
displayed improper hydration habits by hyperhydrating
during practices. Reducing improper hydration behaviors is
of the utmost importance for collegiate athletes, coaches,
and athletic trainers (ATs). Hypohydration has negative
effects on overall health and athletic performance, and
hyperhydration and hyponatremia can be dangerous.
Athletes and coaches consistently aim for high performance
levels, whereas ATs are trained to emphasize the health and
safety of the athlete throughout participation. Improper
hydration can not only impede peak performance but also

affect health and safety; thus, strategies are needed to
reduce these practices by athletic populations. Coaches and
ATs can use the information from this study to identify
individuals who exhibit improper hydration practices and
then implement educational interventions. As we noted,
individuals who needed the intervention benefited and
improved their hydration status. Simply monitoring BM
changes and urinary measures of hydration can assist
clinicians in screening athletes to identify those who may
require an educational intervention.

Future researchers should consider similar variables
among other indoor-sport athletes, including males. Addi-
tional educational interventions (ie, multiple sessions) or
prescribed hydration protocols should also be evaluated to
determine their effectiveness in combating improper
hydration behaviors in collegiate indoor-sport athletes.
Barriers to changes in hydration behaviors (ie, practice
design, coaches’ hydration knowledge) should be assessed
as well. Furthermore, focusing on preventing hyperhydra-
tion and hyponatremia may be warranted.

CONCLUSIONS

These female collegiate indoor-sport athletes were
generally well hydrated before, during, and after volleyball
and basketball practices. Overall, they began the study with
good hydration knowledge, which improved after a 1-time
educational intervention. However, not all measures of
hydration status improved because many participants were
euhydrated before the intervention, as indicated by their
urinary markers. Some individuals did experience hypohy-
dration and benefited from hydration education by improv-
ing their hydration status. Others needed hydration
education to ensure that they were not overhydrating and
putting themselves at risk for hyponatremia. Overall, ATs
and coaches should pay particular attention to individual-
izing the needs of their athletes to improve hydration in
those who are hypohydrated and decrease hyperhydration
in those whose fluid intake during activity is too high.
Athletes who are unable to judge their fluid needs should be
identified and educated on strategies for improvement.
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