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Abstract: Powerlifting is a weight-class strength sport where achieving low fat mass (FM) and high
fat-free mass (FFM) is desirable to improve performance. Recent studies have evaluated the nutritional
considerations of different eating patterns, such as vegan diets (VD), in athlete populations. VD are
a challenge for athletes who want to attain body composition changes. The aim of this case study
is to report on the body composition changes and subjective feelings of a male professional vegan
powerlifter following VD for six weeks. The body mass of the powerlifter decreased from 79.3 to
77.4 kg (2.39%). Along with this, FM decreased from 15.0 to 11.4 kg (24%). Conversely, FFM increased
from 64.3 to 66.0 kg (2.64%). Moreover, the powerlifter communicated no subjective feelings of low
energy availability during training sessions. The VD might compromise adherence in a nutritional
intervention which aims to improve body composition due to the nutritional requirements for fat
loss. Therefore, more appropriate health assessments, including blood and psychological tests, are
required for professional athletes. This short-term VD intervention was satisfactory for improving
body composition and no adverse outcomes were reported.

Keywords: vegan; powerlifting; body composition; anthropometry

1. Introduction

Powerlifting is a weight-class strength sport that requires the competitor to lift as much weight
as possible in three competition lifts (squat, bench press, and deadlift) [1]. The competitors have
three attempts for each lift. The best attempt in terms of the amount of weight lifted according to the
technical rules is recorded for each lift. Eventually, a total weight lifted is calculated for each lifter
based on his/her best attempt in each lift. A system of points is utilized in powerlifting (GL-Points)to
evaluate performance. The GL-Points are defined as score that accounts for body mass (BM), total
weight lifted and an associated coefficient to calculate its relative strength. Considering this, body
composition is a crucial component of powerlifting performance [1].

In order to achieve high performance in powerlifting, it has been suggested that the body
composition of a given lifter should be monitored throughout a competition season. In particular,
fat-free mass (FFM) [2] and skeletal muscle mass (SMM) are the most determinant variables [3].
Researchers have previously reported that FFM is correlated with powerlifting performance (r = 0.86
to 0.95, p ≤ 0.001) [2]; however, the latter has also been strongly correlated (mean r = 0.75 ± 0.17) to
longer professional powerlifting careers and body muscle mass variables [3]. While some authors
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have reported that long-term changes in skeletal muscle tissue (hypertrophy) contribute to an increase
in strength capacity [4], the contrary has also been reported [5]. Nonetheless, the reason why body
composition improvements are a crucial component for powerlifting athletes is still up for debate.

It has been shown that in order to elicit notable changes in body composition, a proper nutrition
plan is required [6]. Therefore, to optimize the body composition of a powerlifter, an emerging
approach is to apply nutritional periodization strategies [7]. Furthermore, a strength athlete should
ensure: sufficient caloric intake to support energetic demands, adequate carbohydrate consumption
to fuel the lifter during training, and optimal protein ingestion to support the recovery process [7].
Veganism is a dietary pattern that is adopted and publicized by some high-level athletes. In addition,
vegan diets have been shown to confer some health benefits such as reduced risk of heart disease,
lower low-density lipoprotein (LDL), blood pressure, type II diabetes, and cancer as compared to its
omnivorous counterparts [8]. However, vegan diets tend to be lower in calories, protein, fat, vitamin
B12, n-3 fats, calcium, and iodine [9] and, in turn, they tend to be higher in carbohydrates, fiber,
micronutrients, phytochemicals, and antioxidants [9]. There are some reports of vegan endurance
athletes [10], but this kind of diet remains unexplored in strength athletes.

For this reason, this case study aimed to report body composition changes of a professional vegan
powerlifter as well as to report advantages and disadvantages related to the nutritional strategies for
six weeks.

2. Materials and Methods

2.1. Patient Information

The athlete selected for this case study was a young male who followed a vegan eating pattern.
The athlete has been involved in the sport of powerlifting for 11 years and became a professional
several years ago. In the last decade, he has competed twice in the World Classic Powerlifting
Championships, where he ranked 8th in 2012 and 13th in 2019. Moreover, he attended the European
Classic Championships on two separate occasions and ranked 8th and 18th in 2017 and 2019, respectively.
In addition, he won the National Championship on eight occasions (2010–2012, 2014, 2016–2019) in
the >74 kg weight class, an overall National Champion in 2013, and a European Classic Cup Champion
in 2016.

Vegan eating patterns may be considered a challenge for athletes involved in strength sports who
want to attain body composition changes due to various inherent factors of this type of diet: firstly, the
high daily protein requirements in strength sports athletes to avoid muscle mass losses and to promote
an adequate recovery after training [2]; secondly, the high satiety induced by notable amounts of fiber
consumed which may limit food intake, because satiety is one of the main factors that regulates energy
intake [11]; and finally, the difficulties when attempting to reach the leucine threshold to maximize
muscle synthesis protein [3]. Thus, it was decided to report this case study where a professional
powerlifter with a vegan eating pattern voluntarily participated in a nutritional intervention of six
weeks within his regular training season.

The powerlifter provided his written informed consent for publication of the data reported here.
This study was performed following the declaration of Helsinki and the experimental protocol was
approved by the Ethics Committee of the University of Alicante (UA-2020-05-01).

2.2. Diagnostic Assessment

Body composition was assessed using two methods: a bioelectrical impedance analysis (BIA)
device (model: Tanita BC-418) at week 1 and 6, and anthropometric measurements (ISAK restricted
profile) such as the height (weekly), skinfolds, and girths (hip and waist) at week 1, 4, and 6 of the
intervention at a standardized time between 9:00–10:00 a.m. (fasted), measured by a certified level 1
ISAK anthropometrist on the right hand side of the body in duplicate or triplicate if the total error of
measurement between the first and second measurements was > 5%, after which a mean value was
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obtained [4]. Equations from the kinanthropometry consensus (GREC) and some values provided
by the Tanita BC-418 were used to estimate body composition according to the 2-compartment and
4-compartment models [5].

Total daily energy expenditure (TDEE), which is the theoretical maintenance, was estimated using
the following equation.

TDEE (kcal/day) = (Basal Metabolic Rate ∗ Non-exercise Activity Thermogenesis)
+ Thermic Effect of Food + Exercise Activity Thermogenesis

Non-exercise activity thermogenesis was accounted for as a value between 1 and 2 depending on
leisure time activity, and exercise activity thermogenesis was accounted for as a value between 200 and
300 calories per training session.

We also monitored weekly subjective feelings such as satiety, adherence to the nutritional plan,
training perception, and other symptoms through some standardized questions via email. All testing
was performed by the first author throughout the study.

2.3. Therapeutic Intervention

The nutrition intervention started in mid-January 2020 and was rigorously followed by the
athlete for 6 weeks (week 1 was the baseline). The nutrition intervention was composed of two phases
performed in sequential order. The first phase comprised the first four weeks and following the baseline
assessment, a moderate energy restriction (16.5% of theoretical maintenance calories) was conducted to
decrease fat mass for 4 weeks (2188± 40 kcal or 34 kcal/kg FFM day−1; 3 g CHO (carbohydrates) kg day−1,
2.2 g PRO (protein) kg day−1 or 2.7 g PRO kg FFM day−1, and 0.8 g FAT (fats) kg day−1) [6,7,9,12]. The
latter phase was performed during the following weeks. The athlete adhered to a diet break protocol,
where calories were raised to maintenance (2730 ± 50 kcal or 42 kcal kg FFM day−1, 4.7 g CHO kg day−1,
1.8 g PRO kg day−1 and 0.95 g FAT kg day−1) [12]. Furthermore, the athlete was instructed to consume
a series of supplements such as soy protein powder (76% of protein), monohydrate creatine, vitamin
B12, vitamin D, and n-3 fatty acids (seaweed-based) due to potential deficiencies derived from the diet
and lifestyle [13].

Shown in Table 1 are examples of the menu, including supplements, during the intervention. The
tastes and preferences of the athlete were considered in the design of the menu to promote greater
adherence. The athlete estimated his compliance with the prescribed diet at approximately 90 to 95%.
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Table 1. Example of vegan diet planning for phase 1 and 2.

Phase 1 Phase 2

Day 1 Day 2 Day 3 Day 4

Breakfast

100 g chickpea hummus + 1 carrot + 5 g
olive oil + 100 g oat milk + 50 g soy
protein powder + 125 g soy yoghurt

2 omega-3 pearls

250 g oat milk + 20 g of cornflakes + 15 g
peanut butter + 40 g soy protein powder +

100 g fruit
1 omega-3 pearl

200 g oat milk + 35 g soy protein powder +
100 g fruit

200 g chickpea hummus + 1 carrot + 5 g
olive oil

25 g oat flour + 200 g rice milk + 40 g
soy protein powder

65 g bread + 5 g olive oil + 20 g nuts +
2 omega-3 pearls

Snack

65 g bread + 5 g olive oil + 80 g
canned lentils

30 g soy protein powder + 100 g
fruit (shake)

70 g frozen rice with vegetable + 70 g
textured soy + 200 g red pepper + 1

2 onion
+ 10 g olive oil

100 g grapes + 1 omega-3 pearl

65 g bread + 25 g nuts + 5 g olive oil +
100 g canned lentils (homemade burger)

100 g fruit + 2 omega-3 pearls

400 g frozen rice with vegetables +
100 g canned beans + 100 g of tofu +

10 g olive oil
100 g soy yoghurt + 100 g banana

Lunch 250 g canned legumes + 50 g textured
soy + 100 g vegetables + 10 g olive oil

200 g sweet potatoes + 100 g pumpkin +
200 g seitan + 100 g canned lentils + 10 g

olive oil
100 g fruit

80 g rice + 200 g canned beans + 120 g
fajitas + 100 g seitan + 10 g olive oil + 100 g

vegetables

120 g pasta + 50 g textured soy + 50 g
fried tomato + 10 g olive oil + 200 g

vegetables
100 g fruit

Dinner

30 g rice + 200 g canned beans + 40 g
fajitas + 150 g seitan + 10 g olive oil +

100 g vegetables
100 g fruit

100 g soy yoghurt + 1 ud Weetabix + 15 g
Brazilian nuts + 250 g fruit + 40 g soy

protein powder + 10 g dates

200 g baked legumes + 30 g textured soy +
100 g vegetables + 10 g olive oil

100 g of banana

65 g whole grain bread + 5 g olive oil +
50 g seitan + 50 g tomato

200 g fruit

Kcal and macronutrients Energy: 2192 kcal—CHO: 244 g—PRO:
172 g—FAT: 58 g

Energy: 2169 kcal—CHO: 245 g—PRO:
170 g—FAT: 58 g

Energy: 2720 kcal—CHO: 362 g—PRO:
140 g—FAT: 71 g

Energy: 2723 kcal—CHO: 365 g—PRO:
142 g—FAT: 74 g

Supplements Dose and Frequency Comments and Remarks

Creatine monohydrate 3–5 g day−1 (maintenance doses)
Data indicates that creatine supplementation might be most beneficial for athletes with

low pre-existing muscle creatine stores [13]

Vitamin B12 2000 µg (weekly) [13] Absence of animal and dairy products increases the risk of deficiency.

Omega 3 1–2 g microalgae oil day−1 (combined EPA and DHA) [13] -

Vitamin D3 2000 UI day−1 -

Soy protein powder
Mean intake during phase 1: 80 g (60.8 g of protein) Grams and percentage of protein from protein powder

Mean intake during phase 2: 37.5 g (28.5 g of protein) Phase 1: 60.8 g of 170 g (35.8% of total protein intake)

Day 1: 80 g; Day 2: 80 g; Day 3: 35 g; Day 4: 40 g Phase 2: 28.5 g of 140 g (20.3% of total protein intake)

CHO: carbohydrates; PRO: proteins; FAT: fats; ud: unit/portion.
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3. Results

Follow-Up and Outcomes

The anthropometric and descriptive characteristics at baseline of the intervention are shown in
Table 2.

Table 2. Anthropometric characteristics at baseline.

Characteristic Value

Age (y) 28
Height (cm) 166.5
Body mass (kg) (Tanita BC418) 79.3
Fat-free mass (kg) (Tanita BC418) 64.3
Fat mass (kg) (Tanita BC418) 15
% of fat mass (Carter equation) 8.6
Bone mass (kg) (Rocha equation) 9.5
Skeletal muscle mass (kg) (Lee equation) 36.1
Weight class (kg) −83
Sum of 8 skinfolds (mm) * 74.8
Fat mass (%) (calculated from Tanita BC418) 18.9
Hip circumference (cm) 89
Waist circumference (cm) 99.2
Hip-to-waist ratio 0.9
Basal metabolic rate (BMR) (kcal) 1891

* Skinfolds: Triceps + Subscapular + Biceps + Iliac crest + supraspinal + Abdomen + Thigh + Calf.

At the completion of the first phase, the BM of the powerlifter decreased from 79.3 to 77.4 kg
(2.39%) (see Figure 1). The mean weekly weight loss was about 0.470 g (0.59% of BM). In addition,
fat mass (FM) decreased from 15.0 to 11.4 kg (24%). Conversely, FFM increased from 64.3 to 66.0 kg
(2.64%). Hip and waist circumferences were reduced by 5.62% (89.0 to 84.0 cm) and 2.22% (99.2 to
97.0 cm), respectively. The hip-to-waist ratio decreased by 3.37% (from 0.89 to 0.86 cm). These data are
shown in Table 3.
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Figure 1. Energy intake, energy expenditure, energy balance, and their relationship with body mass for
6 weeks.
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Table 3. Body mass, fat-free mass, fat mass, hip circumference, waist circumference, abdominal sagittal
diameter (mm) and hip-to-waist ratio changes for 6 weeks.

Weeks Body Mass
(kg)

Fat-Free
Mass (kg)

Fat Mass
(kg) Fat Mass

(%)

Hip
Circumference

(mm)

Waist
Circumference

(mm)

Abdominal
Sagittal

Diameter (mm)

Hip-to-Waist
Ratio

1 79.3 64.3 15.0 18.9 89.0 99.2 20.5 0.89
2 75.8 - - - - - - -
3 78.1 - - - - - - -
4 77.4 - - - - - - -
5 77.0 - - - - - - -
6 77.4 66.0 11.4 14.7 84.0 97.0 19.9 0.86

The powerlifter communicated to have been training in regular conditions throughout the
nutritional intervention. Moreover, a subjective feeling of satiety and absence of low-energy availability
were consistently reported during the intervention. These positive reports allowed him to avoid
modifications to his regular training.

4. Discussion

This study may be the first case report on changes in body composition following a short-term
vegan diet of a professional vegan powerlifter.

The results suggest that the phenomenon known as “body recomposition” could have occurred
in an advanced athlete as it was previously reported by Barakat and colleagues [14]. A plausible
explanation to this phenomenon could have been the improvement in meal planning compared to
what the athlete ate before the intervention. On the other hand, a potential limitation to explain this
would be the use of the measurement techniques.

Further advantages provided by this nutritional plan were the following: high satiety despite a
low energy intake and the combination of whole foods and supplements to improve the profile of the
specific intake of amino acids [3]. On the contrary, several disadvantages may be also highlighted.
These were the high amounts of soy protein supplement, which may reduce the variability of the
nutritional plan and compromise adherence, and an insufficient intake of some micronutrients such as
calcium, iron, zinc, and magnesium due to a low energy budget [15].

There is a certain relationship between the weight lost and performance via the improvement of
the power-to-weight ratio, which is particularly desired in weight-class sports such as powerlifting. A
decrease in BM could lead to lean body mass (LBM) or FFM loss. However, it has also been suggested
that BM reductions throughout the season should be achieved in a slow fashion when the main goal is
to preserve skeletal muscle mass [9]. It has been suggested that losing 0.7% of BM per week might
be better than 1–1.4% of BM for athletes who would like to preserve or gain LBM and strength [16].
Nonetheless, it was also recently reported that a gradual weight loss is associated with greater loss
in FM and body fat percentage, but it was not associated with changes in FFM in overweight and
obese adults and older individuals [17]. Our results show that the athlete’s mean weekly weight loss
during the first four weeks of the intervention (0.47 kg/week) was consistent with results reported
by some authors [9], while others recommended minor weekly weight losses in physique athletes
(<0.5% of BM per week) [18]. It should be mentioned that these nutritional recommendations were
obtained for bodybuilders, whose body fat percentage tends to be lower during the season. Moreover,
the magnitude of the energy deficit [19], the rate of BM loss per week [20], nutritional considerations
such as timing, protein intake, etc., and the body composition assessment methods employed could
help explain FFM variations along the weight loss phase.

Athletes involved in weight-class sports are advised to optimize protein intake since the
preservation of FFM and relative strength is likely advantageous to performance [13]. There is
a relationship between dietary protein intake, energy balance status, and the preservation of LBM.
It should be acknowledged that the stimulation of muscle protein synthesis (MPS) is thought to be one
of the most relevant physiological variables responsible for the maintenance of, or gains in, skeletal
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muscle mass in any energy balance condition [21]. The most determinant variables for augmenting
MPS are dietary protein and exercise, in particular resistance exercises [22]. However, negative energy
balance downregulates MPS [23]. High-protein diets play the main dietary role in reducing FFM
losses during energy restriction (ER) [2,23], mitigating MPS decreases [23] and achieving a positive
net protein balance which determines the area under the MPS/muscle protein breakdown (MPB))
relationship [21]. The recommended protein range for athletes undergoing ER with resistance exercises
is 2.3–3.1 g PRO kg FFM day−1 [9]. However, vegan athletes might consider the upper limit of the
recommended protein intake (2.2 g kg day−1 in a period of energy surplus or 3.1 g kg FFM day−1 in a
period of ER) [12,24] as a method to prevent possible essential amino acid deficiencies. We should
also consider the difference between “effective” and “optimal” ranges and their relationship with
sustainability when setting macronutrient goals.

One of the most important strategies employed to meet protein requirements for athletes is the
consumption of plant-based protein supplementation, particularly if achieving sufficient protein via
whole foods is either difficult or inconvenient [13]. However, protein supplementation is required for
athletes in order to reach high amounts of protein requested for this sport, which are far above the
normal requests [25]. There is an ongoing debate about the anabolic properties of protein food sources.
It has been demonstrated that protein quantity and quality play a determinant role in increasing
MPS [26]. The latter was defined as the proportion of amino acids, especially considering the leucine
concentrations, which seems to be determinant for maximizing MPS [27]. The athlete consumed soy
protein powder due to soy being one of the only plant-based proteins that have been studied in detail
for MPS responses [3]. Tang et al. [28] reported that soy protein isolates increased MPS at similar rates
to whey in rest conditions, while after resistance exercises, whey protein increased MPS at higher rates
in young subjects. The differences in leucine content between whey [29] and soy might be the key
factor responsible for the greater capacity to stimulate postprandial MPS rates post-exercise due to
the exercise sensitizing the muscle to hyperaminoacidemia and increasing its capacity to use amino
acids [3]. Thus, to maximize MPS, a higher intake of protein is therefore required post-exercise [22].
However, in rest conditions, soy protein increases MPS at the same rates as whey protein.

The nutritional intervention had several limitations related to the accuracy and reliability of the
measurements due to the methods of BM and body composition estimation employed, and the absence
of blood tests to monitor and assess relevant health biomarkers. This is particularly important for a
professional powerlifter whose eating pattern may predispose him to macronutrient and micronutrient
deficiencies [8]. In addition, the athlete’s subjective training feelings were monitored weekly through
questions via email; however, no objective measurements were taken to test training progression.

5. Conclusions

A 6-week vegan dietary intervention improved the body composition of an elite powerlifter
during the off-season. Nutritional recommendations for athletes should be followed for those who
adhere to a vegan eating pattern to optimize the desired changes in body composition. The advantages
and disadvantages of this eating pattern should also be considered. Further cases on elite vegan
athletes are requested to better address the strengths and weaknesses of this dietary pattern. Despite
this, the testimonials of athletes should be also considered.
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Abbreviations

BIA bioelectrical impedance analysis
BM body mass (kg)
CHO dietary carbohydrate (g)
DXA dual-energy X-ray absorptiometry
ER energy restriction (% or kcal)
FAT dietary fat (g)
FFM fat-free mass (kg)
FM fat mass (kg)
LBM lean body mass (kg)
LDL low-density lipoprotein
MPB muscle protein breakdown
MPS muscle protein synthesis
PRO dietary protein (g)
SSM skeletal muscle mass
TDEE total daily energy expenditure (kcal/day)
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