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Objective: Dehydration associated with exertion is a com-
monly encountered condition in the first aid setting, particu-
larly at outdoor sporting events. Part I of this systematic
review demonstrated that commercial sports drinks can be
suggested for effective restoration of fluid balance in dehy-
drated people. In part II, we perform a systematic review to
compare alternative liquids, such as cow’s milk, beer, and
coconut water, with water for effective oral rehydration after
prolonged exercise.

Data Sources: Cochrane Library, MEDLINE via the
PubMed interface, and Embase databases were searched up
until June 1, 2022.

Study Selection: Controlled experimental and observa-
tional studies involving adults and children were included when
dehydration was induced by physical exercise and oral rehy-
dration fluids were administered and compared with regular
water. No additional food intake accompanied the rehydration
drinks or water. Articles in all languages were included if an
English abstract was available.

Data Extraction: Study design, study population, interven-
tion, outcome measures, and study limitations were extracted
from each included article.

Data Synthesis: Of 3485 articles screened, 11 articles in
which authors compared skim or low-fat cow’s milk, coconut
water, or beer (0%–5% alcohol) with water were included.
Authors of 4 studies showed that drinking skim or low-fat milk,
without additional food intake, led to improved volume/hydra-
tion status compared with drinking water. Authors of 3 trials
showed no differences at multiple times for outcomes related
to volume/hydration status after rehydration with fresh coconut
water compared with water. Evidence to recommend beer
(0%–5% alcohol) for rehydration is insufficient.

Conclusions: Consuming skim or low-fat cow’s milk with-
out additional food intake as compared with water appears to
improve volume/hydration status in people with exercise-
induced dehydration. However, evidence is of very low cer-
tainty and should be interpreted with caution.
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Key Points

• Drinking skim or low-fat cow’s milk for rehydration after exercise has a potential beneficial effect compared with
drinking water for many of the reviewed outcomes.

• No differences in urine output and fluid balance were identified when comparing drinking coconut water, without
additional food intake, with drinking water.

• Evidence related to drinking beer (0%–5% alcohol) for oral rehydration after exercise is insufficient.

Dehydration refers to the process of losing body water
through urine, respiration, feces (especially with diar-
rhea), or vomiting. With exercise-associated dehy-

dration, body water is mainly lost through sweating.1 During
prolonged and continuous exercise, sweat loss often exceeds
fluid intake, and even low levels of dehydration (about 2% of
the body mass) can impair thermoregulation and cause

cardiovascular strain.2,3 When allowed to progress, dehydra-
tion can lead to impaired physical and cognitive performance,
syncope due to hypotension, and finally, potentially fatal
heat-related illness.4,5 In such situations, promoting postexer-
cise oral fluid rehydration to restore fluid and electrolyte bal-
ance is of utmost importance. For rapid and complete
rehydration, both the fluid volume and composition are key.
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Both the National Athletic Trainers’ Association (NATA) and
the American College of Sports Medicine have published
recommendations on fluid replacement for physically active
people.1,6

In addition to replacing volume, effective rehydration
requires replacement of electrolytes lost through sweating.7–9

The major electrolytes lost in sweat are sodium, chloride,
and to a lesser extent, potassium.10 Although water is com-
monly used for rehydration after exercise, it typically lacks
dietary sodium, resulting in dilution of plasma sodium con-
centration and osmolality, reducing the drive to drink and
stimulating increased urine output. Anything that stimulates
urine flow will delay or even prevent the rehydration pro-
cess. Electrolyte imbalances can result and be exacerbated
when excessive loss of sodium in sweat occurs and fluid is
replaced with a low-sodium beverage (,0.12 g of sodium
per 100 mL).11 These strategies all surround rehydration
without food.
Various urine biomarkers, including urine volume, can be

used to evaluate hydration status. Urine volume refers to the
amount of urine produced by the kidneys and excreted from
the body within a designated timeframe. Numerous factors,
such as fluid intake, hydration status, environmental condi-
tions, physical activity levels, and certain medical conditions
can substantially influence urine volume. Generally, individ-
uals in good health produce an average urine volume ranging
from approximately 0.8 to 2 L per day.12 This quantitative
measure provides valuable information about the amount of
fluid excreted by the urinary system and proves biologically
important in assessing hypohydration.13,14

Foods are commonly consumed after exercising, and the
electrolyte and water contents of meals contribute to fluid
replacement and can enhance fluid retention. However,
although the intake of food may influence rehydration, in
this systematic review, we focus on the intake of fluids
without the intake of food to assess the rehydration proper-
ties of different types of fluids.
No recent evidence-based guideline is available regard-

ing the effectiveness of a specific type of rehydrating fluid
for treating exercise-associated dehydration. In part I of
this review, Borra et al identified very low certainty evi-
dence that drinking 4.0% to 9.0% carbohydrate-electrolyte
(CE) fluids after exertion-related dehydration may be effec-
tive for restoring hydration status and electrolyte balance.15

Commercial sports drinks, however, are an expensive
option and are often not affordable for athletes, particularly
those in low-income countries. Alternative beverages (eg,
tea, milk, or coconut water) have been suggested for oral
rehydration because they might be readily available in first
aid settings, and some individuals may have a cultural pref-
erence for them.16 Skim or low-fat cow’s milk has a bal-
anced electrolyte (about 15–20 mmol/L) and macronutrient
composition (about 30–40 g of protein per liter, 50–55 g of
carbohydrates per liter, and 1–2 g of fat per liter).17,18 Coco-
nut water has an especially high potassium concentration
(about 50–55 mmol/L) but a relatively low sodium concen-
tration (about 5–10 mmol/L).19,20 It has a carbohydrate con-
tent of about 35 to 45 g/kg and has little protein (1–7 g/kg)
and fat (1–2 g/kg).21 Recently, beer has been promoted via
commercial advertisements as a good choice for rehydra-
tion, but support for this claim is limited.22 With the excep-
tion of the levels of sodium and alcohol, beer has good
nutritional properties: 20 to 30 g of carbohydrates per

kilogram, 2 to 5 g of protein per kilogram, and little if any
fats.23 However, excessive intake of alcohol in the recovery
period is discouraged due to its diuretic effect.
The purpose of this portion of our systematic review was

to identify alternatives to CE drinks that can restore fluid
balance and relieve symptoms associated with dehydration
within 1 to 2 hours after physical activity, without addi-
tional food intake. The following research question was
formulated in population, intervention, comparison, out-
come (PICO) format: Among adults and children with
exertion-related dehydration, does drinking alternative bev-
erages to CE drinks compared with drinking water change
volume/hydration status, heart rate, serum sodium, serum
or plasma osmolality, or need for advanced medical care
and patient satisfaction? This question was prioritized by
the First Aid Task Force of the International Liaison Com-
mittee on Resuscitation (ILCOR), and the systematic
review was performed as part of the development of evi-
dence-based treatment recommendations.

METHODS

Search Strategy

This systematic review was carried out according to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses checklist.24 The search strategy is presented
in part I of this review.15 The protocol was submitted at
PROSPERO (CRD42020153077).

Selection Criteria

Screening of titles and abstracts, full texts of articles,
and reference lists of included studies was described in part
I of this systematic review.15 Studies were eligible if
authors addressed the PICO question and met the inclusion
criteria outlined in Table 1. In addition, we did not report
on data from studies in which authors reported mean values
but no SDs, effect sizes, and P values. Moreover, for most
outcomes, we limited relevant time points to between 1 and
2 hours after completion of drinking, essentially as
described previously by Borra et al.15 Finally, the system-
atic review was limited to rehydration drinks for which
more than 1 study was identified.

Data Extraction

Data extraction was described in part I of this study.15

Certainty Assessment

The certainty assessment was described previously.15

RESULTS

Study Selection

Of 3485 articles identified, 10 randomized controlled
trials (RCTs)17,19,20,22,23,25–29 and 1 nonrandomized study
were included in part II of this systematic review. Table 2
summarizes the characteristics and outcome measures
of the included studies. Of these studies, 73% (n ¼
8)17,18,22,23,25,27–29 were published between 2011 and 2021,
with 27% (n ¼ 3)17,18,25 published between 2016 and 2021.
All studies involved human volunteers exercising in a
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controlled environment. No evidence from extreme sport-
ing events met the strict selection criteria. Participants
included 148 physically active adolescents or young adults;
authors of only 3 studies26,27,29 included female participants
(n ¼ 27; 18.2%). In total, 3 different comparisons of inter-
est were reported in the included studies. Authors of 4 stud-
ies17,18,26,27 elaborated on the potential of skim or low-fat
milk compared with water, 4 studies19,20,28,29 on coconut
water, and 3 studies22,23,25 on beer (with different percent-
ages of alcohol).

Synthesis of Findings

The synthesis of findings from all included studies is
summarized in Tables 3 through 5, and a narrative over-
view of the results is given below. Given that the individual
participant data were not available from the studies, meta-
analyses could not be performed.30 Furthermore, across all
comparisons and outcomes, marked heterogeneity in study
design and outcomes precluded meta-analysis.
Beer With 0% to 5% Alcohol. We identified 3 RCTs,

including 38 participants, in which authors evaluated the
effect of beer on the volume/hydration status after
exercise-associated dehydration compared with water
(Table 3).22,23,25 This critical outcome was measured as
cumulative urine output, net fluid balance, plasma volume
change, and hematocrit percentage. Authors of 2 studies
did not demonstrate a difference in cumulative urine out-
put from rehydration with beer with regular (4.5%–5%),
low (low-alcohol; 0.5%–2%), or no alcohol content (non-
alcohol; 0%) compared with water.23,25 Flores-Salamanca
and Aragón-Vargas showed that drinking regular beer
(4.5%–5%) compared with water resulted in an increase
in cumulative urine output.22 Consumption of regular beer

for rehydration compared with water was not shown to
affect net fluid balance, change in plasma volume, or
hematocrit percentage.23,25 Similarly, low- or nonalcoholic
beer was not shown to improve net fluid balance after
rehydration compared with water.25 Jiménez-Pavón et al
found no difference in serum sodium concentration after
rehydration with regular beer compared with water.23 We
did not identify any evidence to address the outcomes of
heart rate, need for advanced care, or patient satisfaction.
Skim or Low-Fat Cow’s Milk. Authors of 3 RCTs and

1 nonrandomized study including 68 participants studied
the rehydration potential of skim or low-fat cow’s milk
after exercising compared with water (Table 4).17,18,26,27

Authors of all included studies showed a decrease in cumu-
lative urine output after rehydration with skim or low-fat
milk compared with water. Authors of 3 studies showed an
increase in net fluid balance after 1 hour (mean difference
[MD] ¼ 655, 368, and 111 mL higher) and 2 hours (MD ¼
675, 621, and 179 mL higher) after rehydration with skim
milk compared with water.17,26,27 In addition, Sayer et al
found an increase in net fluid balance at 30 minutes to
1.5 hours after rehydration with low-fat milk (MD ¼ 0.26
L higher) or at 1.5 to 2.5 hours after rehydration with low-
fat milk (MD ¼ 0.36 L higher) compared with water.18

Authors of 2 studies, including 19 participants, evaluated
plasma osmolality.17,18 Sayer et al reported an increase in
plasma osmolality at 1.5 to 2.5 hours after rehydration with
skim milk compared with water (MD ¼ 3 mOsm/kg
higher), but Seery and Jakeman did not demonstrate a dif-
ference in plasma osmolality at 1 and 2 hours after rehydra-
tion.17,18 Authors of all 4 studies also evaluated the patient
satisfaction of the rehydration drinks.17,18,26,27

No difference between milk and water could be demon-
strated in the perception of thirst at any time point.17,18,26,27

Table 1. Inclusion and Exclusion Criteria

Inclusion Exclusion

Population Adults and children with dehydration induced by physical

exercise directly leading to a certain amount of sweat

loss (measured by percentage of body mass loss).

Adults and children with dehydration with urological,

gastrointestinal, circulatory, and neurological dis-

orders.

Studies in which dehydration status was passively

induced by sauna or sweatbox.

Intervention Oral alternative rehydration liquids that are widely or

commonly available such as milk, yogurt drinks, tea,

coconut water, and beer. The fluids should have been

consumed after exercising and not before or during

the dehydration phase.

Carbohydrate-electrolyte solutions (see part I of this

study) and any fluids which were administered

intravenously.15

Comparison Plain water: tap or bottled water. Any other rehydrating liquid (oral or intravenous).

Outcome Volume/hydration status (measured as cumulative urine

output, net fluid balance, hematocrit, hemoglobin, and

plasma volume change).

Heart rate.

Serum and plasma osmolality and serum sodium.

The need for advanced medical care.

Patient satisfaction (thirst perception, perceived intensity

of gastric fullness or cramps, nausea, and abdominal

discomfort).

Urine electrolyte concentration, specific gravity, and

osmolality; salivary osmolality; plasma sodium

and potassium concentration; serum potassium

and chloride concentration; fraction of beverage

retained/fluid retention; percentage rehydration of

dehydration; rehydration index; glucose concen-

trations in blood or serum; respiratory rate; and

core temperature.

Study design Randomized controlled trials and nonrandomized stud-

ies (nonrandomized controlled trials, interrupted time

series, controlled before-and-after studies, and cohort

studies).

Unpublished studies (eg, conference abstracts, and

trial protocols), editorials, case series, and animal

studies.

Timeframe and language All years.

All languages if an English abstract is available.

Articles in a language other than English, for which

no English abstract is available.
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However, Sayer et al showed that drinking milk during
recovery led to higher perceived levels of gastric fullness
and bloating compared with drinking water.18 Authors of
the other studies did not demonstrate a difference between
water or skim milk for gastric fullness, bloating, or both at
any time after rehydration.17,26,27

Coconut Water. Authors of 4 RCTs, including 42 partic-
ipants, described the efficacy of coconut water (ie, fresh
coconut water or coconut water from concentrate) for treat-
ing exercise-associated dehydration compared with water
(Table 5).19,20,28,29 For the outcomes related to volume/
hydration status (ie, cumulative urine output, net fluid bal-
ance, and plasma volume changes), no differences were
demonstrated at any time of interest between rehydration
with fresh coconut water and regular water.19,20,29 Similarly,
no difference was reported for heart rate at 2 hours after
rehydration with fresh coconut water or coconut water
from concentrate compared with water.28

Ismail et al showed an increased serum sodium osmolal-
ity (MD ¼ 3 mOsm/kg higher) and concentration (MD ¼
2 mmol/L higher) 1 hour after rehydration with fresh coco-
nut water compared with water.19 However, Saat et al
reported no difference for serum sodium osmolality and
concentration 1 hour after rehydration with fresh coconut
water compared with water.20 Furthermore, Kalman et al
also did not demonstrate a difference in plasma osmolality
2 hours after rehydration with fresh coconut water com-
pared with water.28 They showed an increase in plasma
osmolality 2 hours after rehydration with coconut water
from concentrate compared with water (MD ¼ 1.5 mmol/L
higher).
Regarding patient satisfaction, no differences in per-

ceived feeling of thirst or gastric fullness were demon-
strated between drinking coconut water or regular water at
any time recorded.19,20,28,29 Although Saat et al reported a
decrease in nausea and stomach upset immediately and
1 hour after rehydration with fresh coconut water compared
with water, authors of most studies did not show a differ-
ence in nausea, gastric discomfort, or cramps in the first
hour after rehydration.19,20,28,29 However, at 2 hours after
rehydration, Kalman et al showed an increase in gastric dis-
comfort with fresh coconut water or coconut water from
concentrate.28 They did not demonstrate a difference in
bloating in the 2 hours after rehydration with fresh coconut
water or coconut water from concentrate.

Limitations of the Included Studies

An overview of the limitations in study design for each
RCT is shown in Table 6. Details of the randomization and
allocation process were not provided in all RCTs. In most
studies, the blinding of participants, investigators, outcome
assessors, or a combination was not described. However, it
can be assumed that a double-blind design was not possible
due to inherent differences in taste and texture of the study
drinks. Moreover, the objective outcomes based on diag-
nostic records retrieved from blood and urine analyses are
less prone to risk of bias from lack of blinding. The trials in
which authors evaluated subjective outcomes were most at
risk of bias from lack of blinding. We found, in general, no
concerns regarding missing outcome data. Lastly, no infor-
mation was available about the researchers’ prespecified
intentions regarding planned outcome measurement andT
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analyses. Protocols of the trials were not published or regis-
tered, raising some concerns about bias in selection of the
reported results. One study was at high risk of bias from
selection of the reported results because the authors col-
lected urine but did not elaborate on the results of the criti-
cal volume/hydration status outcome.28 Overall, the
included studies had serious limitations in their study
designs mainly due to risk of bias regarding measurement
of the subjective outcomes.
Looking at the risk of bias of the nonrandomized study,

some concerns existed regarding bias due to confounding
arising from selection bias, as the sequences of intervention
were not randomly assigned.18 In addition, given that the
subjective outcomes were self-reported and the participants
were not blinded to the intervention, the measurement of
these outcomes was judged to be at serious risk of bias.

Overall Certainty of the Body of Evidence

The Grading of Recommendations, Assessment, Develop-
ment and Evaluation (GRADE) assessment of the certainty
of the body of evidence is detailed in Tables 3 through 5.31

The 11 included studies were experimental, leading to a high
initial certainty level. The certainty of evidence was down-
graded (�1) for limitations in study design. The overall cer-
tainty of evidence was further downgraded because of
imprecision (ie, �1) due to limited sample sizes, a lack of
data, or both (95% CIs could not be calculated because indi-
vidual participant data were not available). Moreover, publi-
cation bias was strongly suspected (�1) as most trials were
funded by industry partners who had a direct interest in the
effectiveness of these rehydration beverages. This conflict of
interest directly led to concerns about the independence of
the findings in these trials. Downgrading due to indirectness
or inconsistency was not needed. In conclusion, we found
low to very low certainty evidence for the experimental stud-
ies concerning the rehydration potential of beverages for
exercise-associated dehydration, meaning that any estimate
of effect is very uncertain.

DISCUSSION

The aim of this systematic review was to identify the best
available evidence on the effectiveness of any alternatives to
CE drinks that can restore the hydration balance in people
with exercise-associated dehydration. Although drinking
water after sporting events or exercise (especially in hot and
humid environments) is generally suggested as a good prac-
tice, athletes need to be aware of the risks of drinking hypo-
tonic beverages, including water, in quantities that may lead
to hyponatremia.1,32 Remarkably, very little evidence evalu-
ating the rehydration potential of both commercial and non-
commercial fluids is currently available. In performing this
systematic review, we acknowledge that, in the setting of
exertional dehydration, rehydrating as soon as possible is
most important. The choice of hydration fluid will often be
made based on what is available, what the dehydrated person
is willing to drink, and palatability.
The main finding of this systematic review, although the

best available evidence is of low to very low certainty, sug-
gests improvement in several indicators of volume/hydra-
tion status after hydration with skim or low-fat cow’s milk
compared with water. However, rehydration with milk,T
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é
n
e
z
-P
a
v
ó
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without additional food intake, might be associated with
feelings of fullness and bloating when compared with rehy-
dration with water. For coconut water, no differences were
demonstrated regarding cumulative urine output, net fluid
balance, and plasma volume changes when compared with
water.19,20,29 However, although variability exists among
the measured outcomes, drinking coconut water may assist
in restoring the serum sodium osmolality and concentra-
tion.19,20 Finally, evidence remains insufficient concerning
the effect of consuming beer (0%–5% alcohol) on the
reported outcomes.
The rate at which the drinks enter circulation is the first

step that dictates fluid retention, and researchers have
reported that the rate of gastric emptying is dominantly
modulated by the energy density of the consumed
liquids.33–35 Skim or low-fat cow’s milk is a nutrient-dense
food, containing carbohydrates, protein, electrolytes, and
micronutrients at a concentration like that of many com-
mercially available CE drinks. The energy density of milk
is like that of CE solutions, and researchers have reported
that fluids containing milk protein slowed the rate of gastric
emptying and delayed the rate of intestinal water absorp-
tion.33,36 Slower emptying and absorption may sustain a
higher plasma osmolality that would attenuate urine pro-
duction by the kidneys.37 Evidence is limited that the sensa-
tion of stomach fullness is greater after ingesting milk
compared with water. After fluid is absorbed and released
into circulation, the magnitude and time course of change
in plasma osmolality are key determinants of water reten-
tion in the circulation. Compared with water and many
other rehydration drinks available, milk especially contains
relatively high concentrations of sodium, potassium, and
chloride, and this high electrolyte concentration likely
maintains plasma osmolality and thereby prevents the
excretion of dilute urine.26,27 Therefore, the energy density
and the relatively high electrolyte concentration of milk
explain its beneficial effects on fluid replacement. The
composition and effectiveness of a rehydration beverage
needs to be balanced with its desirability and palatability.
As such, rehydration with milk may be associated with
other issues of patient satisfaction or compliance when
compared with water. In addition, rehydration with milk,
without additional food intake, by people with lactose intol-
erance may induce adverse effects such as diarrhea, which
could hinder the management of rehydration.
Evidence was insufficient to show that rehydration with

coconut water, naturally rich in potassium and carbohy-
drates, resulted in improved outcomes compared with water
for postexercise rehydration.29 The presence of potassium
in a drink may not be as effective as sodium in improving
hydration status. Coconut water has been widely used in
the tropics as a simple, palatable drink, but it may be more
costly in geographic regions where fresh coconuts are not
readily available and coconut water is commercialized as a
natural sports drink.28,29 In addition, some people may find
coconut water less palatable than water.
Lastly, although alcoholic beverages are commonly con-

sumed after exercising in a nonprofessional context in West-
ern countries, researchers debate that the consumption of
alcoholic beverages may have other unwanted effects such
as adverse effects on performance, behavioral changes, and
potential intoxication.38 Moreover, alcohol increases the
diuretic response in the body, which could interfere with

adequate rehydration after exercise.39 However, because of
its nutritional composition and the absence of alcohol, one
could suspect that nonalcoholic beer may have greater fluid-
retention properties than water.23 We were unable to detect
any difference between the hydration responses to low-
alcohol or nonalcoholic beer and water. Although the carbo-
hydrate concentration of beer, in particular of nonalcoholic
beer, is close to that found in commercial CE drinks,
researchers have previously hypothesized that the electrolyte
concentrations were too low to make any difference.22,23,40

Indeed, investigators have shown that the addition of 25 to
50mmol of sodium per liter to a low-alcohol beer (2.3%
alcohol) may improve its fluid-retention properties.41,42 The
current limited evidence is insufficient to formulate any rec-
ommendation on the rehydration potential of low-alcohol or
nonalcoholic beers. However, high alcohol intake should not
be recommended, as the physiological and health conse-
quences could be unpredictable.

Strengths

The main strength of this systematic review is that the
best available evidence on the efficacy of rehydration
drinks was, for the first time, identified and assessed via the
rigorous and transparent Cochrane and GRADE methodol-
ogy. The evidence from this review was used as a direct
scientific basis by the First Aid Task Force of the ILCOR
to develop a Consensus on Science with Treatment Recom-
mendations.43 This consensus document, in turn, will be
used by international medical and first aid guideline organi-
zations to provide recommendations for professional and
recreational athletes, their families and coaches, and first-
aid responders. In this context, the findings of this 2-part
systematic review have several practical implications in the
field. First aid providers are commonly recruited to assist at
first aid stations located at sporting and challenge events
where exercise-induced dehydration is a common problem.
Providing the most effective rehydration options to athletes
will ensure complete fluid restoration and will avoid the
complication of simple dehydration progressing into a
potentially life-threatening medical emergency. It is crucial
to note that oral hydration may not be appropriate for indi-
viduals with severe dehydration associated with hypoten-
sion, hyperpyrexia, or mental status changes.

Limitations

The major limitation of this review is that it only provides
evidence of low to very low certainty because of serious
concerns regarding the design of the included studies, impre-
cise results, and publication bias. Moreover, the applied
experimental methods varied widely between included stud-
ies, and, for example, differences existed in level of dehydra-
tion, amount of liquids consumed, and monitoring time after
rehydration. These variations may compromise the reliability
of the findings of this review. All included studies were
crossover trials, and unfortunately, the individual participant
data required to include a paired analysis in a meta-analysis
were not published. Furthermore, we limited the systematic
review to rehydration drinks for which more than 1 study
was identified. In addition, the inclusion of studies was
made based on reported outcomes. Thus, no studies were
included for any type of yogurt drink or tea.44–48 Authors of
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all included studies conducted exercise in a controlled envi-
ronment and for a specific period. The laboratory environ-
ment may not adequately mimic conditions faced by
recreational athletes undertaking habitual training and com-
petition, such as variability in environmental temperature,
humidity, and wind strength and differences in the intensity
of training and competition.

Recommendations

Future studies should be done to target individuals with
simple dehydration caused by participation in sporting
events, personal exercise, or both. In this systematic
review, we focused exclusively on the effectiveness of vari-
ous drinks for replacing fluid losses after exercising and
correcting dehydration. Although this first aid strategy
might be effective over a short recovery period (,4 hours),
foods are commonly consumed after exercising, and the
electrolyte and water contents of these meals contribute to
fluid replacement and can enhance fluid retention.1,49

Future research might be done to focus on the addition of
different foods combined with CE fluid consumption. Nev-
ertheless, the NATA has recommended rehydrating with a
fluid volume of 125% to 150% of the body mass lost to
account for extra urinary losses.1 At mass sporting events,
specialized medical providers may take precompetition and
postcompetition body mass of athletes to provide valuable
information for postcompetition rehydration. However, this
is not always the case and certainly not at smaller events.
In these cases, it remains unclear how medical providers
can determine the amount of liquid required for rehydra-
tion. Finally, we only focused on proposed rehydration bev-
erages other than CE drinks compared with drinking water
for effective rehydration. Based on our findings, the poten-
tial of alternative beverages, especially milk, for treating
exercise-associated dehydration could be compared with
the effectiveness of drinking CE drinks in a future review.

CONCLUSIONS

We found very low certainty evidence that skim or low-
fat cow’s milk has beneficial effects on rehydration after
exercise. The water, energy, and macronutrient content of
milk appears to be like that of sports drinks. However, rehy-
dration with milk may be associated with other issues of
patient satisfaction or compliance when compared with
water. For coconut water, no differences were demonstrated
regarding rehydration outcomes in comparison with water.
Lastly, insufficient scientific evidence is available to support
a recommendation for the use of beer (in any alcohol per-
centage) as a rehydration drink. However, the use of alco-
holic beverages may have unwanted effects, and therefore,
beer is not recommended as a rehydration drink for athletes.
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