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A B S TRACT   
BACKGROUND: Bodybuilders modify their nutritional strategies during precontest phase. This study aimed to explore 
for the first time the nutritional and supplementation strategies of high-level amateur (AMA) and professional (PRO) 
Spanish men’s physique bodybuilders during precontest phase.
METHODS: Eleven elite male bodybuilders (6 PRO and 5 AMA) – of which 4 obtained the world champion title – en-
rolled in this study. All participants were drug tested before each competition (i.e., urine and/or polygraph analysis) and 
winners after the event (blood drug testing) by Spanish Anti-Doping Agency (AEPSAD/WADA Spain). In this cross-
sectional study, participants completed a modified 34-items questionnaire related to their dietetics habits, nutritional 
strategies and supplement consumption throughout their precontest phase. Participants recorded their food intake over a 
24-hour period in grams. Dietary intakes of PRO and AMA competitors were statistically compared.
RESULTS: t-tests revealed that PROs reported significantly (P<0.05) more age, kcal/day at the start of the preparation 
and weight at the middle than AMAs. Pearson χ2 tests revealed (P<0.05) that PROs perceived higher carbohydrates 
intake and used more carbohydrates supplements. Besides, while most of PROs followed a “clean diet,” most of AMAs 
“adjusted macronutrients” (P=0.036).
CONCLUSIONS: Long-term low caloric deficit diets (i.e., 20-28 weeks) jointly with high protein and carbohydrate diets 
are the main strategies in precontest phase of natural elite AMA and PRO bodybuilders. PROs are older, heavier and trend 
to diet for longer periods than AMAs. PROs also perceived a highest ingest of carbohydrate and consume larger quantities 
of sport supplements (e.g., carbohydrates).
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Bodybuilding is an aesthetics-based sport 
where competitors perform defined poses on 

stage and judges evaluate their muscular sym-
metry, volume and lean conditioning.1 Recently, 
a special division of bodybuilding called natu-
ral bodybuilding has become popular.2 In these 
events, drug-free practitioners (i.e., without con-
sumption of World Anti-Doping Agency banned 

substances) are urine, blood and/or polygraph 
tested before and/or after the competition. If 
these athletes are drug-positive after being exam-
ined, they are banned for competition and sanc-
tioned.2 Bodybuilders often divide their season 
in a “bulking” phase, where they try to gain as 
muscle mass as possible under a caloric surplus, 
and a “cutting” phase (i.e., precontest) in which 
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builders strategies have not been well compiled 
several times before.6 In addition, World Natural 
Bodybuilding Federation (WNBF) is the most 
prestigious drug-free bodybuilding organization 
in the world. WNBF hosted national, interna-
tional and world championships where amateur 
athletes may become professional after winning 
their professional card and professional athletes 
can compete against the greatest bodybuilders in 
the world. Thus, we had the opportunity to as-
semble for the first-time information about natu-
ral bodybuilders from WNBF Spain as in other 
regions have been done before.3, 6 Moreover, in 
this cross-sectional study, it has been collected 
data about amateurs, winners of professional 
card and world championship winners (i.e., ama-
teur and professional) Spanish athletes, includ-
ing their nutritional and dietetics strategies in the 
different precontest phases.

Materials and methods

Design

Professional (PRO) and amateur (AMA) male 
natural men’s physique competitors were in-
cluded in this study (N.=11). All competitors 
qualified to WNBF Spain championship and ob-
tained at least a top 10 on the competition season 
(range: 1-9). All participants were tested before 
the competition and overall winners had extra 
testing after the events. Precontest test included 
a urine and polygraph test and post-contest test a 
blood sample analysis conducted by Spanish An-
ti-Doping Agency (AEPSAD). Athletes which 
compete in more of 1 event were tested before 
each competition if more than 2 weeks passed af-
ter the last test. Authors informed all participants 
previous to the data collection with a digital in-
formation consent sheet which was fully com-
pleted by participants. All participants complete 
a nutritional adaptation of a previous validated 
questionnaire of 34 items conducted by Chap-
pell et al.,6 where descriptive information (i.e., 
height, age and weight) during the off-season 
and precontest phases, dietary and nutritional 
habits, changes in body weight and SS consump-
tion were inquired. Reported data were collected 
by the research team, however if invalid data or 
clarifications were needed it was contacted with 

they try to maintain their gained muscle mass, 
raising extreme fat loss levels using hypocaloric 
diets.3 In spite of the importance of aerobic and 
resistance training manipulation (e.g., training 
volume, total load, intensity), nutritional strat-
egies are crucial in the precontest phase. How-
ever, some natural-bodybuilding athletes usually 
perform non-evidenced-based protocols (e.g., 
sodium restriction) which may be unsuccess-
ful and potentially dangerous for their health.4 
Bodybuilders modify their macronutrient dis-
tribution (i.e., protein, fat and carbohydrate in-
take) along their off and on-season.5 Professional 
bodybuilders trend to consume higher protein, 
caloric, fiber and carbohydrate-enriched diets in 
comparison to amateur bodybuilders.3, 6 Mac-
ronutrient manipulation between elite male and 
female bodybuilders during precontest phase in-
cludes decrements in total grams of carbohydrate 
(range: 3.5-5.1 g/kg BW) and fat (range: 0.5-0.8 
g/kg BW) (P<0.05) with non-significant reduc-
tions in protein intake (range: 2.7-3.3 g/kg BW) 
(P=0.09).6 Caloric intake ranges in male (range: 
32.7-38.2 kcal/kg BW) and female athletes 
(range: 29.5-32.5 kcal/kg BW)6 to levels where 
low energy availability and micronutrients defi-
ciency may appear, producing physiological dis-
turbances (e.g., an increment in bone resorption 
and hormonal disruption).7 Of note, bodybuild-
ers also use advanced strategies as intermittent 
dieting, which may improve the management of 
hunger, satiety and psychological stress during 
precontest phase.8 Bodybuilders also consume 
high rates of sport supplements (SS).9 SS are a 
group of legal substances (i.e., without medical 
prescription or considered as banned substances) 
which can improve sports performance.10 These 
products are widely popular between different 
athletic populations (e.g., rowers, soccer play-
ers or bodybuilders).11 A recent investigation 
reported a very high consumption of these prod-
ucts between Italian bodybuilders. Data showed 
an 81.31% consumption among bodybuilders, 
with a 65.52% of men and 34.48% of women.9 
Bodybuilders trend to consume different type of 
SS as creatine, protein powder, caffeine or amino 
acids to retain as muscle mass as possible, loss 
fat and improve their appearance and physical 
performance.2, 3, 6 To date, elite natural body-
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macronutrients and energy consumption values. 
Athletes were also asked about coffee, tea, ener-
gy or sweetened beverages consumption, smok-
ing and dietetic habits.

Supplements

A 15 categories sub-questionnaire was per-
formed. The split included “multivitamin,” “vi-
tamin C,” “vitamin D,” “minerals or multivita-
min,” joint-health supplement (e.g. curcumin, 
boswellia serrata, chondroitin, glucosamine),” 
“Omega 3,” “preworkouts (i.e., multi-ingre-
dients formula),” “protein powder,” “branch 
chain amino acids (BCAA),” “creatine,” “ami-
noacids,” “fat burners (e.g. multi-ingredients or 
mono-ingredients as p-synephrine, green tea ex-
tract, capsaicin or caffeine),” “protein bars,” and 
“others” which included SS that are not related to 
the other categories (e.g., carbohydrates, ashwa-
gandha, melatonin, lavender) or that subjects did 
not declared in other categories (e.g., capsaicin, 
citrulline, nitrates).

Statistical analysis

Descriptive data of the variables are presented as 
means and standard deviation (SD). The homo-
geneity of the variances (Levene’s Test) was con-
firmed (P>0.05). The normal distribution of the 
variables was tested by the Shapiro-Wilk Test. 
Where data were not normally distributed the 
Mann-Whitney U Test was implemented: 1) age; 
2) BMI (competition); 3) kcal/kg (start); 4) fat/kg 
(start); and 5) fat/kg (middle). The Greenhouse-
Geisser correction was applied when the Mauch-
ly’s Sphericity Test was significant (P<0.05). In-
dependent t-tests were used to identify if there 
was a difference in means between PRO and 
AMA relating to: 1) height; 2) weight (start); 3) 
weight (middle); 4) weight (competition); 5) to-
tal weight loss; 6) weight loss per week; 7) % 
weight loss; 9) % weight loss per week; 10) BMI 
(start); 11) weeks on diet; 12) water (L); and 13) 
all parametric absolute and relative kcal and mac-
ronutrients variables. Categorical variables were 
analyzed using the Pearson χ2 test for: 1) artifi-
cial sweetener intake; 2) supplements usage; 3) 
beverage intake; and 4) diet perceptions. Statisti-
cal significance was set at P<0.05. The Cohen’s 
d effect size (ES) with 95% confidence intervals 

athletes via electronic mailing. Data also includ-
ed nutritional strategies related to intermittent 
diet (e.g., intermittent fasting protocols), diet 
type, artificial sweeteners, the followed dietetic 
protocol and cheat meal (i.e., meals out of their 
planned diet) and refeeds (i.e., acute increments 
in calories and carbohydrate intake during pre-
contest phase) information. After data collection 
using Microsoft Excel software (2019 version; 
Microsoft Corp., Redmond, WA, USA), results 
were reported jointly and separately for profes-
sional and amateur competitors. World champi-
ons winner data were also analyzed for amateur 
and professional athletes comparing differences 
between both categories.

Participant characteristics

Competitors were asked to report their precontest 
phase and precompetition weight (kg) (i.e., before 
starting preparation and the precompetition day). 
Height (cm), age (years) and changes in weight 
loss measures as Body Mass Index (BMI) (kg/m2) 
was calculated for each participant. Of note, from 
all the participants (N.=11), 6 athletes became 
professional bodybuilders earning their pro-cards 
on that season. 2 of them won the professional 
WNBF world championship title on their height 
category, other 2 athletes attained the WNBF 
world championship in their height amateur cate-
gory and turning professionals, and 3 of the com-
petitors won the overall tittle (i.e., their height cat-
egory class and the all-categories winners com-
parison class) in 1 WNBF event of that season 
(i.e., Italy, Ukraine and Spain). The present study 
was approved by the ethics committee of UCAM 
University (Murcia, Spain); code: CE012209, in 
accordance with Helsinki Declaration.

Dietary analysis

After data collection, nutritional analysis was 
performed with Microsoft Excel software. Mac-
ronutrients and energy intake was collected and 
extracted from the reported data and calculated 
in relative values (g/kg BW for macronutrients; 
kcal/kg BW for energy intake). Nutritional vari-
ables were analyzed thrice during the follow up 
of precontest phase (i.e., before starting, at the 
middle, and at the end). Each participant was no-
ticed to include dietary SS intake in their total 
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Nutrient intake

Energy and macronutrient intake in absolute 
and relative values (scaled for body mass) for 
the start, middle and end of contest preparation 
are reported in Table II. Significant differences 
between PRO and AMA competitors were only 
found for the kilocalories consumed per day at 
the start of the contest preparation (P=0.038). 
Professional competitors ate more kilocalories 
per day at the start of the contest preparation with 
a large effect size (ES=1.47) (Table II).

Supplements and sweeteners usage

SS and sweeteners usage of PRO and AMA 
competitors are reported in Table III. The only 
significant difference between PRO and AMA 
competitors was that professionals consumed 
moderately more carbohydrates SS (83.3%) 
compared to amateurs (20%) (P=0.036; V=0.63) 
(Table III).

Beverage intake

Coffee, tea, energy drinks, soda and alcohol in-
take of PRO and AMA competitors is reported in 
Table IV. The Pearson χ2 test did not reveal sig-
nificant differences between PROs and AMAs for 
any variable (P range: 0.229 to 0.693) (Table IV).

Diet perceptions

All subjects (both PROs and AMAs) reported that 
their perceived protein intake during the contest 

was calculated to evaluate the magnitude of the 
differences using the following scale: negligible 
(<0.20), small (0.20-0.49), moderate (0.50-0.79), 
and large (≥0.80).12 Where the Mann-Whitney 
U Test was implemented, ES was calculated by 
Rosenthal’s r (r=Z/√N) and represented in ab-
solute values.13 Where the Pearson χ2 test was 
implemented, ES was calculated by Cramér’s 
V and represented in absolute values.14 Statisti-
cal analyses were performed using the software 
package SPSS (SPSS version 25.0, Chicago, IL, 
USA). Statistical significance was set at P<0.05.

Results

Participant characteristics

Eleven male natural bodybuilders from the men’s 
physique category were recruited. Five of them 
were high-level amateur competitors (age: 26.1±2.6 
years [range: 22-29 years]; body mass in competi-
tion: 81.9±4.8 kg; height: 1.79±4.44 m) while six 
were professionals (age: 23.39±0.55 years [range: 
22-24 years]; body mass in competition: 76.4±3.7 
kg; height: 1.76±4.37 m). Participant character-
istics including diet length and anthropometrical 
changes along the preparation for the competition 
are presented in Table I. Most of the variables did 
not reach significant differences between profes-
sional and amateur bodybuilders (Table I). Howev-
er, professional competitors were significantly old-
er (P=0.045) and heavier (at the middle of contest 
preparation) (P=0.039) than amateur competitors.

Table I.—��Characteristics of Spanish professional and amateur natural bodybuilders along the contest preparation

Variables
Bodybuilders

t-test Cohen’s d ES
PRO AMA

Age 26.06±2.55 23.39±0.55 P=0.045* 0.61#

Height 179.17±4.45 176.74±4.37 P=0.388 0.55 (-0.68, 1.75)
Weight (start) 96±6.93 87.9±4.48 P=0.052 1.36 (-0.01, 2.67)
Weight (middle) 88.97±5.10 82.15±4.01 P=0.039 1.47 (0.74, 2.80)
Weight (competition) 81.93±4.81 76.4±3.71 P=0.065 1.27 (-0.08, 2.56)
Total weight loss 14.07±6.17 11.5±1.80 P=0.396 0.54 (-0.69, 1.74)
Weight loss per week 0.52±0.28 0.60±0.18 P=0.628 -0.30 (-1.49, 0.90)
% Weight loss 14.43±5.90 13.06±1.76 P=0.631 0.30 (-0.90, 1.49)
% Weight loss per week 0.53±0.26 0.68±0.23 P=0.338 -0.61 (-1.82, 0.62)
BMI (start) 29.92±2.18 28.13±0.46 P=0.107 1.08 (-0.23, 2.34)
BMI (competition) 25.52±1.01 24.45±0.12 P=0.067* 0.21#

Weeks on diet 28.33±6.62 20.4±5.68 P=0.065 1.28 (-0.07, 2.57)
Mean±standard deviation.
*P calculated by Mann-Whitney U Test; #ES calculated by Rosenthal’s r.
PRO: professional bodybuilders; AMA: amateur bodybuilders; ES: effect size.
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perception (P=0.303; V=0.31). 50% of profes-
sionals considered that their level of fat intake 
was “medium” while the other 50% considered 
it “low.” For AMAs, 20% of them reported 
“medium” levels of perceived fat intake while 
80% considered it “low.” No competitor of both 
PRO and AMA groups used “cheat meals” dur-
ing the contest preparation diet (0%). The Pear-
son χ2 revealed significant differences for the 
perceived kind of diet between PRO and AMA 
competitors (P=0.036; V=0.63). 83.3% of PROs 

preparation was “high” (100%). The Pearson χ2 
revealed significant differences for the percep-
tion of carbohydrates intake when comparing 
PROs and AMAs (P=0.036; V=0.63). 83.3% 
of the PRO competitors reported that they had 
“high” carbohydrates intake during the contest 
preparation while 16.7% perceived a “medium” 
carbohydrates consumption. For AMAs, while 
20% considered their carbohydrates intake as 
“high,” 80% described it as “medium.” No sig-
nificant differences were found for fat intake 

Table II.—��Nutrient intake of Spanish professional and amateur natural bodybuilders along the contest preparation.

Variables
Bodybuilders

t-test Cohen’s d ES
PRO AMA

Water (L) 4±1.38 4.3±1.35 P=0.725 -0.22 (-1.41, 0.98)
kcal/day (start) 3637±677.31 2809±369.70 P=0.038 1.47 (0.08, 2.81)
kcal/kg (start) 38.03±7.91 31.91±3.46 P=0.100* 0.18#

Protein/kg (start) 2.4±0.46 2.22±0.29 P=0.465 0.46 (-0.76, 1.66)
Fat/kg (start) 0.88±0.37 0.66±0.21 P=0.309* 0.11#

Carbohydrates/kg (start) 5.13±0.88 4.28±0.85 P=0.138 0.99 (-0.31, 2.23)
kcal/day (middle) 2870±192.8 2711±539.9 P=0.515 0.41 (-0.80, 1.60)
kcal/kg (middle) 32.33±2.47 32.97±6.29 P=0.821 -0.14 (-1.33, 1.05)
Protein/kg (middle) 2.43±0.27 2.4±0.39 P=0.871 0.10 (-1.09, 1.29)
Fat/kg (middle) 0.78±0.24 0.68±0.04 P=0.774* 0.03#

Carbohydrates/kg (middle) 3.93±1.07 4.24±1.29 P=0.677 -0.26 (-1.45, 0.94)
kcal/day (end) 2667.5±355.24 2419.6±490.66 P=0.356 0.59 (-0.64, 1.79)
kcal/kg (end) 32.61±4.37 31.69±6.42 P=0.786 0.17 (-1.03, 1.35)
Protein/kg (end) 2.55±0.22 2.48±0.50 P=0.761 0.19 (-1.01, 1.38)
Fat/kg (end) 0.63±0.15 0.52±0.15 P=0.242 0.76 (-0.50, 1.98)
Carbohydrates/kg (end) 4.2±0.86 3.96±1.60 P=0.757 0.19 (-1.00, 1.38)
Mean±standard deviation.
*P calculated by Mann-Whitney U Test; #ES calculated by Rosenthal’s r.
PRO: professional bodybuilders; AMA: amateur bodybuilders; ES: effect size.

Table III.—��Use of supplements and sweeteners in Spanish professional and amateur natural bodybuilders along 
the contest preparation.

Variables
Bodybuilders

Pearson χ2 test Cramer’s V
% PRO % AMA

Sweeteners 100 80 P=0.251 0.346
Multivitaminic 16.7 0 P=0.338 0.289
Vitamin C 16.7 20 P=0.887 0.043
Vitamin D 50 0 P=0.064 0.559
Minerals 0 40 P=0.087 0.516
Joint-health supplement 16.7 0 P=0.338 0.289
Omega 3 33.3 20 P=0.621 0.149
Whey protein 83.3 60 P=0.387 0.261
BCAAs 0 0 - -
EAAs 16.7 0 P=0.338 0.289
Carbohydrates 83.3 20 P=0.036 0.633
Creatine 83.3 60 P=0.387 0.261
Fat burners 50 40 P=0.740 0.100
Preworkouts 50 20 P=0.303 0.311
Protein bars or flapjacks 0 0 - -
%: consumption percentage; PRO: professional bodybuilders; AMA: amateur bodybuilders.
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in other national samples,3, 6 most of those in-
terventions documented case-studies.15, 16 Our 
data found similar evidenced-based strategies2 
in PRO and AMA natural elite bodybuilders, 
however, professional bodybuilders trends to 
diet for more weeks (pro: 28.33±6.62; amateur: 
20.40±5.68) (P=0.065; ES=1.28). and consume 
larger quantities of calories in absolute value 
due to their higher weight (Table I) but not in 
relative (i.e., kcal/kg BW). Non-significant dif-
ferences were reported in SS conditions except 
in carbohydrates consumption, higher in the 
PRO group (P=0.036). A positive trend was 
also observed for vitamin D (P=0.064; Cra-

considered that they followed a “clean diet” 
during the contest preparation while 16.7% of 
them considered that they dieted by “adjusting 
macronutrients.” For AMA competitors, 20% 
reported “clean diet” while 80% reports “adjust-
ing macronutrients.”

Discussion

Research related to natural bodybuilders nutri-
tional and supplementation strategies have not 
been documented for Spanish population before 
in peer-reviewed literature. Although previ-
ous studies had explored natural bodybuilders 

Table IV.—��Beverage intake of Spanish professional and amateur natural bodybuilders along the contest prepara-
tion.

Variables Period
Bodybuilders

Pearson χ2 test Cramer’s V
%PRO %AMA

Coffee <1/month 33.3 20 P=0.693 0.364
1-3/month 0 0
1/week 16.7 0
2-4/week 0 0
5-6/week 0 0
1/day 16.7 20
2-3/day 33.3 60

Tea <1/month 83.3 40 P=0.264 0.690
1-3/month 0 20
1/week 0 20
2-4/week 0 0
5-6/week 0 20
1/day 0 0
2-3/day 16.7 0

Energy drinks <1/month 33.3 20 P=0.229 0.715
1-3/month 33.3 20
1/week 0 0
2-4/week 0 60
5-6/week 0 0
1/day 16.7 0
2-3/day 16.7 0

Soda <1/month 50 60 P=0.422 0.671
1-3/month 16.7 0
1/week 0 20
2-4/week 16.7 0
5-6/week 16.7 0
1/day 0 20
2-3/day 0 0

Alcohol <1/month 100 80 P=0.251 0.346
1-3/month 0 20
1/week 0 0
2-4/week 0 0
5-6/week 0 0
1/day 0 0
2-3/day 0 0

%: consumption percentage; PRO: professional bodybuilders; AMA: amateur bodybuilders.P
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is also predicted by the amount of caloric deficit 
and body “stressors” (i.e., overtraining or sleep 
deprivation).25 Accordingly, in our data PRO 
bodybuilders not only spent more time in prep-
aration phase, of note, their caloric restriction 
pattern is different than AMA bodybuilders. 
PROs strategy includes a higher caloric reduc-
tion at the start (i.e., when their body percentage 
is higher), trying to maintain or increase their 
calories during the last weeks for preserving as 
muscle mass as possible. This strategy, known 
as reserve diet,23 may be implemented to pro-
duce an anticatabolic effect as a consequence 
of energetic deficit gap reduction. Reverse diet 
may be often accompanied by aerobic training 
decrease, modulating overall caloric expendi-
ture. Collectively, as total weeks were fewer for 
AMA bodybuilders, a long reverse diet phase 
could not be achieved, and muscle reductions 
might hypothetically be increased in compari-
son to PRO athletes.

Protein intake

Protein has been proposed as the main macro-
nutrient for increasing muscle mass in healthy 
subjects.26 Protein ingestion recommendations 
range between 1.4-2.0 to 3.0 g/kg BW/day for 
healthy adults involved in resistance training.27 
Range values may consider the net energetic 
state of the athlete (i.e., deficit or caloric sur-
plus), body fat levels and training variables as 
non-exercise activity thermogenesis (NEAT) or 
total resistance training volume, intensity and 
frequency.2, 26 Accordingly, WNBF Spain elite 
competitors’ intake were in concordance with 
previous research in the field and consensus 
values.3, 28 In fact, protein intake and protein 
enriched diets jointly with as high as possible 
caloric intake are common strategies in competi-
tive bodybuilders to preserve muscle mass dur-
ing an extreme weight loss period.2 Bodyweight 
trends to be reduced during the precontest sea-
son, as a consequence, relative protein values 
(i.e., g/kg BW/day) might be increased without 
absolute changes. However, our data suggest 
that Spanish bodybuilders trend to maintain or 
slightly reduce their protein ingestion, moder-
ating the expected reductions in carbohydrate 
and fats. In consonance, as proposed by Chap-

mer’s V=0.559). Of note, surprisingly water 
(P=0.725) and carbohydrate dietetic consump-
tion (P=0.677) did not differ between PRO and 
AMA athletes. None of the participants of any 
of the groups reported cheat meals. Both groups 
perceived their diet as clean or adjusted to mac-
ronutrients, which means that the behavior of 
these competitors was more flexible than other 
studies described before.17

Dietary intake

Energy intake

Bodybuilders modulate their energy intake 
through caloric surplus or deficit during the dif-
ferent season phases (i.e., “bulking” or precon-
test).18 As expected, energy intake at the start 
of precontest phase was higher than middle 
and end cut-off points. Significant differences 
were reported between PRO and AMA ath-
letes, consuming PROs more calories through 
all the precontest. However, weight and age 
differences were also significant for PRO and 
AMA athletes which may exert a moderator ef-
fect in caloric intake.19, 20 This means that PRO 
bodybuilders as a consequence of being older 
and having more training experience, may have 
gained more muscle mass and they may afford 
higher caloric intakes. As literature reported be-
fore, dietetic and energy consumption of body-
builders vary widely (i.e., more than 1000 kcal 
in this data) between subjects, thus, general 
recommendations are not easy to assets.21 Al-
though bodybuilders program resistance train-
ing to counteract catabolic body-state, energy 
restriction may be the main factor in muscle 
preservation during a weight loss preparation 
phase.22, 23 As mentioned by Roberts et al.,20 to-
tal weeks of preparations have increased in the 
last 40 years ranging from 12 weeks until more 
than 32 weeks.15 Our data suggest that natural 
bodybuilders trend to manage long-term caloric 
deficits (range: 20-28 weeks), being PRO ath-
letes, which enrolled dieting for more time (pro: 
28.33±6.62; amateur: 20.40±5.68) (P=0.065; 
ES=1.28). In spite of no-drug-free bodybuilders 
include testosterone and other pharmacological 
agents during caloric deficit minimizing lean 
body mass loss,24 lean body mass preservation 
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sis.6 Thus, bodybuilders might trend to preserve 
their carbohydrate intake during last weeks, 
when muscle mass retention is harder and as a 
consequence of caloric deficit and high aerobic 
exercise, resistance training performance might 
be compromised.32, 33 Furthermore, low fat diets 
have been associated with reductions in testos-
terone and hormonal parameters in athletes;34 
however low carbohydrate diet is also related 
with low-energy availability, metabolic and hor-
monal health disbalances and reductions in sport 
performance.35 In the present study, fat intakes 
oscillate between 0.8 and 0.5 g/kg BW/day with 
a higher trend in the PRO group in comparison 
to AMAs. Accordingly, previous research has 
varied widely between fat intakes conditions, 
which means that optimal bodybuilding nu-
tritional strategies are perceived different be-
tween athletes.3, 6, 19 Some research in American 
natural bodybuilders have prioritized higher fat 
intakes, specifically during 1980’s and 90’s.6 
However, in their previous analysis in natural 
British bodybuilders and this cohort of Spanish 
bodybuilding elite athletes, higher levels of car-
bohydrates were chosen for the competitors.

Water and beverage consumption

No significant differences related to water, 
sweeteners or beverage consumption were re-
ported between AMAs and PROs. Of note, the 
reduction in the number of athletes who con-
sumed soda, alcohol or energy drinks varied in 
both groups during precontest phase. A reduction 
in alcohol consumption was observed for the 
last 5-6 weeks prior to competition. At this time, 
none of the athletes include alcohol in their bev-
erage ingestion. Surprisingly, athletes rejected to 
consume energy drinks during all the precontest 
phase but minor of them included both during the 
days before the event. Coffee was incorporated 
to athlete’s beverage consumption during the 3 
days previous to the event, which is curious be-
cause of some adverse gastrointestinal symptom 
might appeared.

Supplementation strategies

High rates of SS consumption were found for 
whey protein (range: 60.0-83.3%) and creatine 
(range: 60.0-83.3%). Only carbohydrates SS in-

pell et al.,3 the satiating effect of protein and 
the increment of thermic effect of food (TEF) 
from 3% for fat to 20-30% of protein, may be 
extra major reasons for bodybuilders to choose 
enriched protein diets during precontest phase. 
As expected, natural bodybuilders hyperproteic 
diets were lower than protein intake in no-drug-
free bodybuilders reported in literature (e.g., 3.7 
g/kg),29 which might enroll in different dietetic 
practices due to the higher levels of androgens.30 
Of note, “protein fever” may be deleterious for 
athletes when focused on protein intake remove 
from their diet other macronutrient or micronu-
trient sources. In addition, our data suggest that 
natural elite AMA and PRO Spanish bodybuild-
ers trend to consume adequate protein intake 
during long-term and extreme body fat weight 
loss phase.

Carbohydrate and fat intake

Carbohydrate was the main macronutrient at the 
start, in the middle and in the end of the prepa-
ration in AMA and PRO athletes. Carbohydrate 
ingestion for most athletes was in consonance 
with previous evidenced-based recommenda-
tions for bodybuilders.2 Relative carbohydrate 
intake was higher in the PRO group at the 
start and in the end compared to AMA group, 
however, AMA athletes maintained their rela-
tive carbohydrate intake in the middle of the 
preparation. Although reductions in carbohy-
drate intake were observed, PRO bodybuild-
ers increased their intake at the end as part of 
their reverse diet.23 These final changes were 
not observed in AMA bodybuilders, which may 
be explained because of higher fat percentage 
at the last weeks, shorter precontest phases and 
lower caloric intake as we mentioned above. 
Peak-week (i.e., last week’s manipulations of 
water, carbohydrates and sodium strategies) 
may be structured through a longer-term model 
in the professional group increasing their car-
bohydrate intake for several weeks and short-
er-term or one week peak-week in the amateur 
group.31 Although reducing carbohydrates is 
a common strategy and energy balance is the 
main regulator of weight loss, low carbohydrate 
diets have been reported to decrease lean body 
mass through water reductions and proteoly-
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Limitations of the study

Although reporting nutritional data may be ac-
curate, qualitative analysis of food sources and 
micronutrients intake were not reported by the 
competitors. Other limitation is related to the low 
sample size, however, as mentioned above, most 
of the previous study in this field are case stud-
ies because of the difficult to enroll this type of 
athletes in these interventions. Finally, the meth-
od to collect information was questionnaire and 
athletes or their coach may not have standardized 
their intakes or under or over-estimation could 
appear in the quantitative and qualitative analysis.

Conclusions

In spite of significant differences appeared be-
tween AMA and PRO Spanish elite bodybuild-
ers, most of them added to their strategies sci-
entific evidenced-based tools. PRO bodybuild-
ers are older, significantly heavier and diet for 
several more weeks. However, common links 
were found between protocols and general mac-
ronutrient distributions between both conditions. 
On the other hand, PRO bodybuilders trend to re-
verse diet with higher carbohydrates rates during 
the last weeks prior to competition in compari-
son to AMA bodybuilders. As a consequence, 
carbohydrate and energetic gap are reduced for 
the last weeks of precontest phase which might 
exerts and anticatabolic effect. PRO bodybuild-
ers also trend to consume higher quantities of SS, 
including intra-workout carbohydrates and vita-
min D. Furthermore, long dieting with low calor-
ic deficit and high intakes of carbohydrates and 
protein seems the main practical applications of 
this cross-sectional study. In concordance, future 
research in this population might be performed 
to ensure this finding.
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