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ABSTRACT 55 

Athletes in weight category sports frequently practice short-term weight loss to make 56 

weight, which often involves manipulation of total body water. In Eastern medicine and 57 

phytotherapy, dandelion has long been considered to have a diuretic effect, yet empirical 58 

investigations of this effect are scarce. This study investigated whether the ingestion of a 59 

commercially-available dandelion root powder with a large bolus of water acutely elicited a 60 

diuretic effect beyond the effect on urine output elicited by the bolus of water alone. In an 61 

open-label counterbalanced, crossover design with two separate laboratory visits, physically-62 

active young adults (n=14; M/F, 12/2; age, 25.5±4.7 y) ingested 1 L of still water with (DAND) 63 

or without (CON) four capsules providing a total of ~2.1 g of a commercially-available 64 

dandelion root powder. The primary outcome was cumulative urine output over the 4 h 65 

following ingestion. Cumulative urine output was 1164±244 g in CON and 1268±213 g in 66 

DAND, with the mean difference (95% confidence interval) of 105 (-35 to 244) g (P=0.13; 67 

g=0.45). Under the experimental protocol employed, commercially-available form of 68 

dandelion ingested, dosing strategy, and cohort investigated, cumulative urine output was 69 

similar in the presence or absence of dandelion root powder being co-ingested with a large 70 

bolus of water, indicating a lack of support for the purported diuretic effect of dandelion. Future 71 

studies should investigate different time courses, dosing strategies, and sources of dandelion, 72 

as well as study designs with greater ecological validity for weight category sports, before 73 

definitive conclusions can be made. 74 

 75 

KEYWORDS 76 

dehydration; rapid weight loss; Taraxacum officinale; urine output; 77 

 78 

ABBREVIATIONS 79 
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CON, control condition; CV, coefficient of variation; DAND, dandelion root condition; FFM, 80 

fat-free mass; RWL, rapid weight loss; SD, standard deviation; SEM, standard error of the 81 

mean; SWD, smallest worthwhile difference. 82 
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INTRODUCTION 83 

In sports that have weight class restrictions such as combat sports, rowing, horse-racing, 84 

and weightlifting, athletes attempting to ‘make weight’ frequently practice short-term weight 85 

loss, termed acute or rapid weight loss (RWL), in the ~72 h before weigh-in (Burke et al., 2021; 86 

Reale et al., 2017b). RWL typically averages ~2% to 10% depending on the sport (Barley et 87 

al., 2018; Connor & Egan, 2019; Cox et al., 2025; Hillier et al., 2019; Nolan et al., 2020; Reale, 88 

Slater, & Burke, 2018). The most common methods of RWL focus on the short-term reduction 89 

of the contents of the gastrointestinal tract through a low residue diet, and on the acute reduction 90 

of total body water through low carbohydrate intake, fluid restriction, and increasing sweat 91 

losses through exercise and/or heat exposure (Barley et al., 2018; Connor & Egan, 2019; Cox 92 

et al., 2025; Hillier et al., 2019; Nolan et al., 2020; Reale, Slater, & Burke, 2018). 93 

Another approach to reduce total body water is to increase urine output beyond the 94 

volume of fluids ingested in a given time period. An increase in urine output can be reliably 95 

achieved by diuretics, a class of compounds often used therapeutically to adjust the volume 96 

and composition of body fluids, or to eliminate excess of fluids from tissues (Cadwallader et 97 

al., 2010). Yet, pharmacological diuretics are banned in sports that adhere to the World Anti-98 

Doping Authority code, because in addition to assisting with making weight, these compounds 99 

can mask the presence of prohibited substances by reducing their concentration in urine 100 

primarily by an increase in urine volume (Cadwallader et al., 2010). Consequently, athletes in 101 

weight category and aesthetic sports may consider legal herbal medicines with purported 102 

diuretic effects to support their weight-making efforts (Escalante et al., 2021; Reale et al., 103 

2017a). 104 

By one account almost two decades ago, there were more than 100 herbal extracts 105 

reporting potential diuretic effects (Wright et al., 2007), but few were supported with adequate 106 

results from human studies (Wright et al., 2007). One example with a claimed diuretic effect 107 
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is dandelion extract, which is extracted from the root or leaves of the perennial flowering plant 108 

Taraxacum officinale of the Asteraceae family (González-Castejón et al., 2012; Tanasa Acretei 109 

et al., 2025). Dandelion has reportedly been used for centuries in Eastern medicine and 110 

phytotherapy for the treatment of liver, kidney, lung disorders, and diabetes, and has been 111 

associated with a range of anti-inflammatory, antimicrobial, antioxidant, and 112 

immunomodulatory properties (González-Castejón et al., 2012; Tanasa Acretei et al., 2025). 113 

However, empirical evidence for a diuretic effect of dandelion is scant. Studies in rodents have 114 

observed both positive (Rácz-Kotilla et al., 1974) and null (Hook et al., 1993; Tita et al., 1993) 115 

effects on urine output. The single human study performed to date provided three doses of a 116 

dandelion leaf extract, with each dose separated by 5 h, and observed an increase in the 117 

frequency of urination over the first 10 h, but no difference in cumulative urine output over a 118 

24 h period compared to the control condition (Clare et al., 2009). Despite the absence of 119 

evidence to date for a diuretic effect of dandelion, consumption of dandelion tea has been 120 

reported as part of the contest preparation week of competitive natural bodybuilders (Chappell 121 

& Simper, 2018), and dandelion root is suggested as helpful for making weight by respected 122 

sources with tacit knowledge of the field (Lennon, 2014; Mirjavadi, 2011). 123 

Therefore, to address this gap between evidence and practice, the present study 124 

investigated whether the ingestion of a commercially-available dandelion root powder acutely 125 

elicited a diuretic effect in physically-active young adults. Stated as a null hypothesis, we 126 

hypothesised that dandelion root powder would not result in an increase in cumulative urine 127 

output over a 4 h period after co-ingestion with water when compared to ingestion of water 128 

alone. 129 

 130 

MATERIALS & METHODS 131 

Participants 132 
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Physically-active, healthy young adults were recruited to participate in this study. 133 

Exclusion criteria included the use of prescription or over-the-counter medications, diuretic 134 

medication, or herbal supplements purported to be natural diuretics that could affect body fluid 135 

homeostasis; allergies or hypersensitivity to dandelion or related plants (e.g., ragweed); current 136 

adherence to a weight-loss diet; and current smokers or e-cigarette users. Additionally, female 137 

participants were required to be eumenorrheic or using hormonal contraception, whereas those 138 

who were pregnant or lactating were excluded. Equal efforts were undertaken to recruit male 139 

and female participants. 140 

Of the 24 volunteers who were screened for participation, 18 were eligible but 2 141 

withdrew before commencing the trial, and 6 were ineligible due to factors such as prescription 142 

medication use, anabolic-androgenic steroids use, a medically-confirmed menstrual disorder, 143 

irregular menstrual cycle, and adherence to an energy-deficit diet (Figure 1). Therefore, n=16 144 

participants commenced the study, with one participant not returning to the laboratory after 145 

completing the first trial, and another participant’s data being excluded because of non-146 

compliance with the required pre-trial preparation, which resulted in a final sample size of n=14 147 

(Figure 1). The sample was comprised of n=12 male and n=2 female participants (age, 25.5±4.7 148 

y; height, 1.76±0.08 m; body mass, 79.7±14.5 kg; body mass index, 25.7±4.1 kg/m2; body fat, 149 

19.0±6.3%; fat-free mass (FFM), 64.1±9.8 kg; FFM index, 20.7±2.2 kg/m2). 150 

The study protocol was approved by the ANONYMISED Research Ethics Committee 151 

(permit: ANONYMISED), and was conducted in accordance with the Declaration of Helsinki, 152 

with the exception of preregistration in a trial database. Before commencing, participants 153 

provided written informed consent to participate after written and verbal explanation of the 154 

study procedures. 155 

 156 
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 157 

Figure 1. Participant flow chart 158 

 159 

Study design 160 

The main experimental trials were based on protocol of Maughan et al. (2016), which 161 

assessed the impact of consuming 1 L of various drinks on cumulative urine output over the 162 

following 4 h as an index of the impact of the ingestion of a given drink on hydration status 163 

and net fluid balance. The coefficient of variation (CV) as a measure of repeatability for the 164 
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primary outcome of cumulative urine output (measured in g) was reported as 18% for this 165 

protocol (Maughan et al., 2016). 166 

Participants visited the Metabolic Research Laboratory at ANONYMISED on two 167 

occasions, once during which they ingested still water as the control condition (CON), and 168 

once during which they ingested a commercially-available dandelion root powder in capsule 169 

form along with still water (DAND). Therefore, the study was open label. The study employed 170 

a crossover design, conducted in a counterbalanced order, whereby participants were allocated 171 

to trial arm using AB / BA design (minimising sequence effects). 172 

A pre-trial standardisation protocol was employed for the 36 h period before both visits. 173 

The time between visits was no less than 3 days and no more than 7 days. To minimise the 174 

influence of circadian and diurnal variation on outcomes, visits 1 and 2 were conducted in the 175 

morning in the fasted state, and all commenced between 0830 and 0930. The two female 176 

participants were long-time (>4 y) levonorgestrel intrauterine device users (Kyleena™ and 177 

Mirena™), and thus the potential influence of the phase of the menstrual cycle was not 178 

accounted for. Trials were conducted in a temperature-controlled (20±1°C) laboratory. Height 179 

(to the nearest 0.01 m) was measured using a stadiometer (Model 213, SECA GmbH & Co. 180 

KG, Hamburg, Germany). Body mass (to the nearest 0.1 kg) and body composition (FFM, 181 

body fat) were measured using a foot-to-foot dual-frequency 4 electrode (6.25 kHz, 50 kHz) 182 

bioelectrical impedance analysis device (TIDC-360S; Tanita Corporation, Tokyo). 183 

Dandelion root powder and compositional analysis 184 

The source of dandelion for investigation was a commercially-available dandelion root 185 

powder (Dandelion Root; Solgar® Vitamin & Herb, Leonia, NJ USA) purchased from a local 186 

health store, and stored at room temperature. According to the manufacturer’s product label, 187 

one capsule contained 328 mg of “raw dandelion root powder” and 52 mg of a 4:1 “dandelion 188 

root powdered extract”. This 4:1 ratio would be equivalent to 208 mg of raw dandelion root 189 
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based on current regulations (Monagas et al., 2022), although a certificate of analysis was not 190 

forthcoming from the manufacturer despite a number of requests. Thus, each capsule provided 191 

the equivalent of 536 mg of dandelion root powder, and with 4 capsules being ingested, these 192 

provided a total dose of ~2144 mg of dandelion root powder equivalent.   193 

Total proximate compositional analysis of the commercially-available dandelion root 194 

powder was performed using the official Association of Official Analytical Chemists (AOAC) 195 

methods. Moisture content was determined according to AOAC method 925.10 (AOAC, 1925) 196 

using the TGM800 Thermogravimetric Moisture determinator (LECO, USA). Fat percentage 197 

was determined according to AOAC method 985.14 (AOAC, 1991) using the Oracle NMR 198 

Smart Trac Rapid Fat analyser (CEM Corporation, USA). Total protein content was determined 199 

based on the Dumas method according to AOAC method 992.15 (AOAC, 1992) using a LECO 200 

FP628 (LECO Corp, MI, USA) nitrogen analyser, with conversion factor of 6.25 employed for 201 

nitrogen. Inorganic ash content was determined according to AOAC method 936.07 (AOAC, 202 

1936) using a Gallenkamp Muffle Furnace with pre-drying overnight at 550°C (Gallenkamp, 203 

UK). The total dietary fibre content, including insoluble and soluble dietary fibre, was 204 

determined according to AOAC method 991.43 (AOAC, 1994) (enzymatic-gravimetric 205 

method) using Ankom automated dietary fibre analyser (Ankom, USA), and corrected by 206 

protein and ash content. The composition of the dandelion root powder was calculated as: fibre, 207 

20.9±0.6%; protein, 10.0±0.1%; fat, <1%; ash, 4.34±0.02%; and moisture, 8.3±0.1%. 208 

Pre-trial standardisation 209 

Beginning ~36 h before each visit, participants were asked to refrain from consuming 210 

alcoholic beverages. On the day before each visit, participants were asked to refrain from 211 

exercising after 1PM, refrain from consuming caffeine after 9PM, have their last meal before 212 

10PM, and consume at least 2 L of still water (tap or bottled) throughout the course of the day. 213 

Meals were not provided, and there was no restriction on the types of foods participants could 214 
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consume. However, participants were instructed to send images of all consumed food to the 215 

researchers via the WhatsApp Messenger platform (Meta Platforms, Inc, CA, USA). The 216 

images of dietary intake served as a reference for participants to replicate the same diet to the 217 

best of their ability before visit 2. Participants were also provided with a digital pre-trial 218 

standardisation checklist to support compliance with the instructions, and replication from visit 219 

1 to visit 2. 220 

On the morning of each visit, participants were asked to void upon waking, with the 221 

sample collected into urine collection container and brought to the laboratory. Sex-specific 222 

urine collection containers were used throughout the study (male: Warwick Male Urine Bottle 223 

with Lid and Handle, Medguard HealthCare Ltd, Ireland, SKU: UML1000; female: Urinal with 224 

Lid and Female Adaptor, Medguard HealthCare Ltd, Ireland, SKU: SD20980). Participants 225 

were asked to consume 500 mL still water (tap or bottled) over a 15 min period commencing 226 

75 min before their scheduled arrival time at the laboratory in order to standardise hydration 227 

status at the start of each trial. Lastly, participants were instructed to avoid stressful situations 228 

and engage with minimal physical activity on their way to the laboratory. Compliance with 229 

these pre-trial standardisation instructions was confirmed verbally upon arrival at the 230 

laboratory for each visit. 231 

Main experimental trials 232 

Upon arrival to the laboratory, participants were asked again to void their bladder into 233 

a urine collection container. Hydration status was assessed by urine specific gravity using a 234 

hand-held, digital refractometer (PEN-Urine S. G., Atago Co., Ltd., Tokyo , Japan) in this urine 235 

sample, and the sample from the first void upon waking. Approximately 30 min later, 236 

participants began ingestion of 1 L of bottled still natural mineral water served at room 237 

temperature, which was divided into four boluses of 250 mL that were ingested at 7.5 min 238 

intervals. For DAND, the 4 capsules of dandelion root were ingested with the first bolus of 239 
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water. Urine samples were collected and weighed at 1 h intervals for 4 h i.e. +1 h, +2 h, +3 h, 240 

and +4 h after completing ingestion of the 1 L of water. Cumulative urine output over 4 h was 241 

calculated as the sum of urine outputs from these 4 time points. No additional fluids were 242 

provided until the 4 h period concluded. During that period, a researcher was present at all 243 

times. Participants remained seated except for visiting the bathroom on each hour, and were 244 

permitted to engage in typical sedentary activities, such as reading or using electronic devices 245 

like laptops, tablets, and smartphones.  246 

Sample size calculation 247 

Our a priori sample size calculation considered the previous studies of Maughan et al. 248 

(2016) as the experimental protocol employed, and Clare et al. (2009) being the only prior 249 

study of the effect of dandelion on urine output in humans. In the results of Clare et al. (2009), 250 

24 h urine output was expressed as mean±standard error of the mean (SEM) of 1874±221 mL 251 

for control condition, and 2148±212 mL for the dandelion condition (P value not stated, but 252 

reported as not significantly different). After converting the SEM to standard deviation (SD) 253 

based on the sample size of n=17 (906 and 869 mL, respectively), effect sizes were calculated 254 

as 0.69 and 0.97 when assuming the correlation between conditions of 0.90 or 0.95, 255 

respectively (G*Power 3) (Faul et al., 2007). Maughan et al. (2016) observed effect sizes 256 

ranging from 0.65 to 1.09 when detecting significant differences (P<0.05) between various 257 

drinks for their effects on urine output, albeit decreasing urine output in those conditions, and 258 

an effect size of 1.1 when observed the effect of alcohol ingestion to produce an increase in 259 

urine output over 4 h (Hobson & Maughan, 2010). Using an  value of 0.05 and a power (1-) 260 

value of 0.8, and based on the primary outcome being difference in cumulative urine output 261 

over 4 h assessed by a paired samples t-test, these effect sizes resulted in a required sample size 262 

of between n=9 and n=21 (G*Power 3).  263 

Statistical analysis 264 
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Statistical analysis was performed using GraphPad Prism v10.5 (GraphPad Software 265 

Inc, La Jolla, CA USA). Data are presented as mean±SD unless otherwise stated. The normality 266 

of data was assessed with the Shapiro-Wilk normality test, for which all data passed. A two-267 

way (Time*Condition) repeated measures analysis of variance (ANOVA) was performed to 268 

assess differences in cumulative urine output on an hourly basis (time course analysis). 269 

Sphericity was not assumed, and the Greenhouse-Geiser correction was applied to this analysis. 270 

Between-condition comparisons for all other outcomes were performed using paired samples 271 

t-tests. Effect size was calculated as Hedges’ g. The smallest worthwhile difference (SWD) for 272 

difference in cumulative urine output between conditions was calculated as 0.2 x the pooled 273 

SD (Hopkins, 2000). The threshold for statistical significance was set at P<0.05 for all tests. 274 

 275 

RESULTS  276 

Morning urine output before commencing ingestion of the 1 L of water was similar 277 

between conditions (CON, 370±230 g vs. DAND, 399±216 g; P=0.48; g=0.13). Urine specific 278 

gravity measured in the urine samples from the morning void (CON, 1.017±0.007 vs. DAND, 279 

1.015±0.008; P=0.32; g=0.27), and before ingestion of the 1 L of water (CON, 1.011±0.005 280 

vs. DAND, 1.010±0.008; P=0.18; g=0.15) were similar between conditions. 281 

Cumulative urine output over 4 h after ingestion was 1164±244 g in CON and 282 

1268±213 g in DAND (Figure 2A), with the mean difference (95% confidence interval) of 105 283 

(-35 to 244) g (Figure 2B) indicating no statistically significant differences between conditions 284 

(P=0.13; g=0.45). No trial order effect was evident when comparing cumulative urine output 285 

between visit 1 (1232±242 g) and visit 2 (1199±227 g) regardless of experimental condition 286 

(P=0.65). To assess individual responses, the SWD was calculated as 48 g. Cumulative urine 287 

output was greater than SWD for n=4 participants in CON, and greater than SWD for n=9 288 

participants in DAND (Figure 2B). Using a threshold of 219 g based on the reported CV of 289 
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18% for this protocol (Maughan et al., 2016), cumulative urine output was greater than the CV 290 

for n=3 participants in CON, and for n=5 participants in DAND (Figure 2B). The hourly time 291 

course of cumulative urine output is illustrated in Figure 3, where a main effect of Time was 292 

observed (P<0.001), but neither a Condition (P=0.21) nor a Time*Condition (P=0.30) 293 

interaction effect was observed.  294 

 295 

Figure 2. A) Cumulative urine output over 4 h (n=14) after ingestion of 1 L of water with (DAND) or 296 
without (CON) the ingestion of capsules providing ~2.1 g of dandelion root powder. Error bars 297 

represent standard deviation. B) Individual participant data illustrating the difference in cumulative 298 
urine output between CON and DAND. The solid line and error bars represent the mean difference 299 
and 95% confidence interval. The shaded grey area represents the smallest worthwhile difference 300 

between conditions. The upper and lower dotted lines represent a CV of 18% as previously reported 301 
for this method of assessing cumulative urine output over 4 h (Maughan et al., 2016). 302 

 303 

 304 

Figure 3. The hourly time course of cumulative urine output over 4 h after ingestion of 1 L of water 305 
with (DAND) or without (CON) the ingestion of capsules providing ~2.1 g of dandelion root powder. 306 

Data points are mean values (n=14) with error bars representing standard deviation.  307 
 308 
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DISCUSSION 309 

The results of this study do not support the purported diuretic effect of dandelion, at 310 

least under the conditions investigated using a commercially-available dandelion root powder 311 

in this cohort of physically-active healthy young adults. Cumulative urine output over 4 h after 312 

the ingestion of 1 L of still water was similar in the presence or absence of dandelion root 313 

powder capsules being co-ingested.  314 

Despite the historical association of dandelion with diuresis (González-Castejón et al., 315 

2012; Tanasa Acretei et al., 2025; Wright et al., 2007), empirical research investigating the 316 

effect of dandelion as a diuretic is limited, with to our knowledge only four published articles 317 

investigating the effect directly (Clare et al., 2009; Hook et al., 1993; Rácz-Kotilla et al., 1974; 318 

Tita et al., 1993). The earliest study investigated the effect on urine output over 5 h in rats after 319 

administration of dandelion extracts from both the leaf and the root (Rácz-Kotilla et al., 1974). 320 

Dose-responsive diuretic effects were observed with both extracts, but the largest effect was 321 

observed with 4% concentration of the leaf extract, which produced a similar diuretic effect to 322 

80 mg/kg of furosemide, a known pharmacological diuretic, by resulting in ~90% more urine 323 

being produced relative to the volume of fluid administered (Rácz-Kotilla et al., 1974). The 324 

high potassium content of dandelion was proposed as a potential mechanism for this effect, and 325 

of further note is that the potassium content of the leaf (4.51% w/w) was reported as greater 326 

than the root (2.45% w/w) (Hook et al., 1993). A second study, this time performed in mice, 327 

investigated extracts from dandelion root administered in different solvents as a means to 328 

explore the potential effects of different bioactive components (Hook et al., 1993). Many 329 

potentially bioactive compounds are present in dandelion extracts, including carotenoids, 330 

tocopherols, polyphenols, flavonoids, saponins, terpenes, coumarins, and phytosterols 331 

(González-Castejón et al., 2012; Tanasa Acretei et al., 2025). However, whereas furosemide 332 

(35 mg/kg) again produced a diuretic effect (~two-fold greater urine output), none of the five 333 
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extracts or fractions of the dandelion root produced a significant diuretic effect over the 5 h 334 

period, despite some evidence of increases in sodium and potassium excretion (Hook et al., 335 

1993). 336 

The single human study performed to date studied the effects of a fresh leaf 337 

hydroethanolic extract of dandelion in a cohort of n=17 participants (Clare et al., 2009). In that 338 

design, the day before (Day -1) and day after (Day +1) the main trial served as the control 339 

conditions during which the volume of fluid consumed, and the frequency of urination and 340 

volume produced, was recorded. On the day of the main trial (Day 0), dandelion was provided 341 

as a total of three doses, each 5 h apart i.e. at 0800, 1300 and 1800. The frequency of urination 342 

increased from 8.0±0.8 and 8.1±1.1 on Days -1 and +1, respectively, to 9.0±0.9 (all 343 

mean±SEM) on the day of the dandelion intervention, with the effect manifested as differences 344 

in the first 10 h i.e. after the first and second doses. An increase in excretion ratio (the ratio of 345 

urine output to the volume of fluid ingested) was also noted, but despite these significant 346 

differences in response to dandelion leaf extract, cumulative urine output over 24 h was not 347 

statistically different on all three days (Clare et al., 2009). A major confounder was that fluid 348 

intake was ad libitum on each day such that differences in urine output also reflected 349 

differences in fluid intake on each day i.e. the fluid intakes and urine outputs were Day -1, 350 

2125±188 mL and 1874±221 mL; Day 0, 2313±249 mL and 2148±212 mL; and Day +1, 351 

1998±153 mL and 1988±205 mL (all mean±SEM) (Clare et al., 2009). Another limitation was 352 

that the study was conducted remotely and unsupervised, with consequently the dandelion leaf 353 

extract being self-administered, and the fluid intake and urine output being self-reported.  354 

The present study attempted to address some of limitations of that work by conducting 355 

a laboratory-based study under full supervision, employing a rigorous pre-trial standardization 356 

protocol, and by providing a known quantity of water in a fixed timeframe using an established 357 

protocol (Maughan et al., 2016). Yet, despite these strengths and increment in knowledge 358 
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provided by the data, the study is not without limitations. First, as an open label study, bias 359 

could be introduced on behalf of the investigator or participant, which for the latter would 360 

manifest as a placebo effect increasing the likelihood of between-group differences. However, 361 

in the domain of urology, objective measures (e.g. urine volume, urination frequency) are 362 

frequently observed to be less influenced by the placebo effect than subjective measures 363 

(Mostafaei et al., 2022), and nor was there a between-group difference observed in the present 364 

study.  Second, the bolus ingestion of fluid can produce a marked diuresis compared to a more 365 

ecologically-valid “metered” pattern of ingestion (Jones et al., 2010), such that any diuretic 366 

effect of dandelion may have been masked by the larger impact of this bolus intake of water 367 

on urine output. This bolus ingestion protocol has been previously demonstrated to detect the 368 

diuretic effect (~14% increase in urine output) of alcoholic beer (4% alcohol v/v) compared to 369 

non-alcoholic beer (Hobson & Maughan, 2010), but it is possible that more subtle diuretic 370 

effects would not be detected using this protocol. Lastly, choosing a dosing strategy is a 371 

challenging aspect in a field where such little work has been performed. The dose eliciting the 372 

greatest diuretic effect in rats (Rácz-Kotilla et al., 1974) has been calculated as a human 373 

equivalent dose of 640 mg/kg (Clare et al., 2009). The dose in the present study was 374 

approximately 28±6 mg/kg. This dose (4 capsules; ~2144 mg) was based upon consideration 375 

of the manufacturer’s recommendation of 1 to 3 capsules consumed daily with meals, and the 376 

recommendation from applied practice in the weight-making process of 3 g per day, split over 377 

three equal doses (Lennon, 2014). However, the dose of dandelion and the quantity of water 378 

were provided as absolute quantities rather than on a per kg of body mass basis, which may 379 

have introduced between-subject variations in the response to the protocol.  380 

These limitations and other chosen features of the present study design are informative 381 

for future studies. Given the caveat above in relation to the dose employed, investigation of 382 

escalating doses of dandelion is warranted. Measuring biomarkers in blood or urine that are 383 
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related to fluid balance or bioactives potentially present in dandelion would be valuable to 384 

provide insight into the mechanisms of diuresis, if an effect is observed. A related issue is the 385 

source of dandelion ingested, which in this study was a commercially-available dandelion root 386 

powder, but other forms are commercially-available including leaf powder, teas, liquid 387 

extracts, and tinctures. Each of these sources can vary in the concentration of dandelion extract 388 

that is stated on the label as being present, and often have different recommendations ranging 389 

from a single dose up to several doses daily. While the present study investigated the potential 390 

for diuretic effects of a single dose over a fixed time period of 4 hours after ingestion, it is 391 

possible that effects could be observed over a longer time frame or with repeated ingestion 392 

throughout a day. That consideration is salient in the context of sports that have weight class 393 

restrictions in which athletes are practicing RWL over ~72 h before weigh-in (Burke et al., 394 

2021; Reale et al., 2017b). While a short-term effect on urine output in the few hours prior to 395 

weigh-in would be one valuable feature of an herbal diuretic, these athletes may consider a 396 

small diuretic effect over several days prior to weigh-in to also be of value. Investigating this 397 

possibility would have greater ecological validity for weight category sports by investigating 398 

the potential effects on athletes in a prolonged hypohydrated state, rather than co-ingestion 399 

with a large bolus of water while already in a euhydrated state as employed in the present study. 400 

In applied practice, the use of dandelion for weight-making and contest preparation is 401 

likely to remain of interest (Chappell & Simper, 2018; Escalante et al., 2021; Reale et al., 402 

2017a), given that dandelion is readily-available over-the-counter, and purported as an 403 

alternative to pharmacological diuretics that are prohibited for use in many sports (Cadwallader 404 

et al., 2010). Increasing urine output remains an important strategy in the RWL process. One 405 

example is the method of water loading, which involves several days of consumption of large 406 

fluid volumes (e.g. 100 mL/kg) prior to a period of fluid restriction (Reale, Slater, Dunican, et 407 

al., 2018). Compared to typical daily water intake, water loading resulted in greater urine output 408 
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during the fluid restriction period, and a larger reduction in body mass (3.2% vs. 2.4%) during 409 

a 5 day RWL intervention (Reale, Slater, Dunican, et al., 2018). Although those are numerically 410 

small differences, such magnitudes are of high importance in practice because weight-making 411 

in a weight category sport is based on a fixed threshold that defines the success or failure of 412 

making weight (Burke et al., 2021). Therefore, another important consideration in providing 413 

recommendations for supplement use is understanding the inter-individual response in a 414 

specific outcome (Burke, 2017). To do so, the intrinsic day-to-day variability in a measure must 415 

be considered, such as defining the CV for an outcome when a test is repeated. For the 416 

experimental protocol employed, the %CV has previously been reported as 18% (Maughan et 417 

al., 2016), which equates to 219 g in the present study. Applying that threshold to these data, 418 

cumulative urine output was greater than the CV for n=5 participants in DAND, which suggests 419 

that approximately 1/3 of the cohort observed a diuretic effect at an individual level. This 420 

positive interpretation should also be countered by the observation that for n=3 participants 421 

cumulative urine output was greater than the CV in CON, which could be translated as an anti-422 

diuretic effect of dandelion in 1/5 of the cohort. Therefore, in applied practice, athletes and 423 

practitioners could explore efficacy at an individual level by following good practices in case 424 

study and n-of-1 experimental designs (Halperin, 2018; Payne et al., 2024). 425 

In conclusion, under the conditions investigated in terms of experimental protocol, form 426 

of dandelion ingested, dosing strategy, and participant cohort, cumulative urine output was 427 

similar in the presence or absence of ~2.1 g of dandelion root powder being ingested with 1 L 428 

of still water. Therefore, the results of the present study do not support the purported diuretic 429 

effect of dandelion. Given the scarcity of empirical studies to date, but with the apparent 430 

historical and practical use of dandelion as a diuretic, future studies should investigate different 431 

time courses, dosing strategies, and sources of dandelion, as well as study designs with greater 432 

ecological validity for weight category sports, before definitive conclusions can be made. 433 
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