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Evaluation of the Diet of Crossfit
Participants in a Crossfit Affiliate

Box in Sofia, Bulgaria
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Abstract: The mix of proteins, carbohydrates, and fats properly can maintain good energy level and fast
removal of metabolic products. We present the evaluation of the men and women participants diet in a CrossFit
affiliate box in Bulgaria. We compare it with the recommendations for high-intensity training. The data were ob-
tained from a questionnaire for nutrition. Enerqy intake and carbohydrate consumption values were lower than
recommended for exercises with high-intensity. The lower carbohydrate intake negatively influences the energy
intake but has with no significant risk for the efficient energy provision of the long-term recovery processes.
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Karogosn gymm: kpocpuT xpaHeHe, IIpueM Ha €HepIsl, EHePTUIHU HY>KAY, IIPOIIOPBKI

INTRODUCTION

CrossFit training sessions include sets of
exercises with various ways of execution, aimed at
the development of a number of motor qualities.
Like in most sports, when practising CrossFit one
should combine proteins, carbohydrates, and fats
properly so that one can maintain good energy
level, positive nitrogen balance, and fast removal
of metabolic products'.

The CrossFit founder recommends high pro-
tein consumption — about 30 % of the daily calory
intake, and its weight values should range from
1.5 to 2 - 2.2 g/kg. The fat consumption should
cover 30 % of the daily energy needs, and carbohy-
drate consumption —about 40 % of the daily calory
intake?. This percentage of nutrients is based on
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Zone Diet* which, according to Glassman, is a
healthy way of optimal nutrient combination for a
lasting loss of body fat*.

McArdle etal. recommend that people
practicing high-intensity sports should have a diet
based on 50-75 % carbohydrates, 20-30 % proteins,
and 30-45 % fat’.

The specialists in the field of sports nutri-
tion recommend a protein consumption of 1.4-2.0
g/kg for high-intensity sports®; the recommenda-
tions of American College of Sports Medicine
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(ACSM) for this kind of intensity training are
1.2-2.0 g/kg’. ACSM recommends that athletes
have carbohydrate consumption equal to 3-12
g/kg depending on the intensity of their training
sessions, their duration and weekly frequency. Fat
consumption should provide as much as 20 %-35
% of the total energy intake®.

AIM

The aim of this research was to evaluate the
diet of men and women practicing CrossFit and
to compare it with the recommendations for high-
intensity training.

STUDY DESIGN: Prospective Face-to-face
questionnaire and online electronic questionnaire.

METHODS
Participants

The research was done among 43 partici-
pants: 26 men and 17 women (age 31.7 + 6.4 and
35.8 + 6.4 years, respectively) who practice Cross-
Fit in a CrossFit affiliate box located in Sofia, Bul-
garia. We selected and processed statistically only
the answers of those who filled in the question-
naire properly. The sports characteristics of the
participants are presented in Table 1.

NUTRITION ASSESSMENT
The participants filled in a nutrition ques-
tionnaire used with different subjects previously’.

The test included questions about the participants’
age, height and weight, sports experience, num-

Table 1. Characteristics of the participants

ber of training sessions per week and their dura-
tion. There were 27 questions about the weekly
consumption of main food products measured in
gr, ml, or number, as well as questions about the
information sources used for making a diet. On
the basis of the answers provided, we calculated
the daily intake of proteins, carbohydrates and fat
(g/kg), their relative intake (g/kg/day), and their
relative share in providing the energy (%). The
energy intake (EI) was calculated on the basis of
the energy contents of the main food products in-
cluded in the questionnaire.

The metabolism was calculated with the for-
mulas of Harris-Benedict (BMR kcal/day), the en-
ergy needs (EN) - kcal/kg/day with the formula:
BMR kcal/day x (1.2+0.08 x session of training)™.

We used the National Nutrient Database for
Standard Reference Release 28, United States De-
partment of Agriculture, Agricultural Research
Service as a reference source as regards the energy
content of the main food products included in the
questionnaire.

All participants in the study gave their
written informed consent.

STATISTICAL ANALYSIS

The statistical processing of the data was
done with a software package SPSS V.23. We used
statistical tests checking the normal distribution
of the data (Kolmogorov-Smirnov and Shapiro-
Wilk), Paired Samples Student t-Test, One Samples
Student t-Test, Independent Samples Student t-
Test, non-parametric test of Mann Whitney for
independent samples. The data in the text and

Men (n=26) Women (n=17)
Average sports experience (years) 3.7£0.5 32+09
Average training sessions per week (n) 51+1.1 53+0.7
Average duration of the trainings (min) 76.6 +15.8 633+ 152

! Sousa et al. 2014.

2 Glassman 2010: 1-115.

3 Stulnig 2015: 39-41.

4 Glassman 2004: 1-10.

5 McArdle 2010: 82-97.

¢ Kreider et al. 2010: 301-305; Jiger et al. 2017.
7 ACSM 2016: 543-568.

8 ACSM 2016: 543-568.

¢ Zaykova, 2017: 73-82; Zaykova, Petrov 2017: 58-64; Miteva, et

al. 2020: 108-116.
19 Harris, Benedict 1919; Miteva et al. 2020: 108-116.
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Table 2. The anthropometric characteristics of the participants

Men (n=26) Women (n=17)
Body height (m) 176.2+5.3 168.1 £6.7
Body mass (kg) 78.8+9.3 59.4+6.1
BMI (kg/m2) 22.8 +1.38 21.0+1.05

the tables are presented as means * standard
deviations (SD). The level of statistical significance
was set at p < 0.05.

RESULTS

The anthropometric characteristics of the
participants are presented in Table 2. BMI was
calculated with the formula BMI=W/h2". The values
of BMI of the researched men and women (Table 2),
being an indicator for the presence of body fat, were
within the weight norms: 18.5 — 24.99 kg/m2".

Table 3 presents the mean values of the re-
sults from the nutrition test. The indicators were
compared by gender, and the values for the whole
sample were compared with the recommendations
of ACSM?® about Energy needs and recommended
consumption of protein, carbohydrates, and fat (g/
day and g/kg/day) in high-intensity training. The
percentage ratio of the consumed macronutrients
was compared with the lowest recommended
level for this kind of load' because the researched
individuals are not CrossFit competitors. The re-
sults were checked for statistically significant dif-
ferences.

We did not find any significant difference
between the total energy intake (EI) of the re-
searched group (2469.7+903.07 kcal/day) and the
calculated energy needs (EN) (2632.0+482.55 kcal/
day) (sig=0.135). There was no significant differ-
ence between their relative values either: RDEN
(relative daily energy needs) — 36.8 + 2.86 kcal/kg/
day and RDEI (relative daily energy intake) — 34.5
+11.14 kcal/kg/day, respectively (sig=0.258).

We did not find any significant difference
between RDEI men (34.9+10.95 kcal/kg/day) and
RDEI women (33.9+11.72 kcal/kg/day) (sig=0.769).

11 Prentice, Jebb 2001: 141-147.

12 Prentice, Jebb 2001: 141-147.

13 ACSM 2016: 543-568.

4 McArdle et al. 2010: 82-97.

15 ACSM 2016: 543-568.

16 Kerksick et al. 2018.

7 Glassman 2010: 1-115.

18 ACSM 2016: 543-568.

19 ACSM 2016: 543-568; Burke et al. 2011: 17-27.
20 ACSM 2016: 543-568.
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There was a significant difference between RDEI
of the researched group (34.5+11.44 kcal/kg/day)
(sig=0.002) and the recommended 40 kcal/kg/
day'.

The daily protein consumption of the
researched men (115.2+37.16 g/day) was
significantly lower (sig=0.008) than the one in the
recommendations for men practicing CrossFit
- 135 g/day. The daily protein consumption of the
researched women (90.8+17.15 g/day) was close to
the recommended values — 92 g/day, but without
significant differences (sig=0.764)'°.

The average protein consumption was
1.6£0.44 g/kg/day (men), and 1.5+0.34 g/kg/day
(women) and the values coincide with the recom-
mendations for people practicing CrossFit (1.5 g/
kg/day to 2-2.2 g/kg/day)"” and the recommenda-
tions of ACSM for high-intensity loads: 1.2-2 g/kg/
day’®. We did not find any statistically significant
difference in protein consumption of men and
women (sig=0.574).

The consumed carbohydrates by men
(4.7£1.71 g/kg/day) and by women (4.1+ 1.75 g/kg/
day) were less than the lowest recommended level
in high-intensity training (6-10 g/kg/day)". We did
not find any statistically significant difference in
the consumed carbohydrates by men and women
(sig=0.291), but there was a significant difference
between the total consumption of the researched
group (4.5£1.73 g/kg/day) and the lowest recom-
mended level (sig=0.000).

The mean values of the consumed fat 1.1+0.36
g/kg/day by the researched men and 1.1+0.53 g/kg/
day by the researched women were slightly above
the recommended highest level for high-intensity
load (0.5-1.0 g/kg/day)®. There was no significant
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difference between fat consumption by the two
genders (sig=0.494) and between the total fat con-
sumption (1.1+0.43 g/kg/day/day) and the highest
recommended level (sig=0,198).

The calculated energy from proteins 18.3+3.8 %
was significantly lower (sig=0.003) than the low-
est recommended level (20-30%) of protein con-
sumption for high-intensity load® and signifi-
cantly below the recommended values of 30% in
CrossFit?. There was a very good congruence of
average fat consumption 29.3+7.6 % and the rec-
ommended fat consumption for CrossFit 30 %%,
as well as the lowest level according to the recom-
mendations for high-intensity load (30-45 %)* but

without a significant difference (sig=0.544). The
consumed carbohydrates 52.4+9.0% were within
the lowest recommended level for high-intensity
load (50-75 %)* and were significantly higher than
the recommended level in CrossFit (40 %)*. There
were no significant differences between the per-
centage intake of carbohydrates (sig=0.072) of the
researched group and the recommended percent-
age”. As regards the percentage ratio of macronu-
trients taken by the researched men and women,
we found a significant difference between the pro-
tein intake (sig=0.038). There were no differences
in the consumed fat (sig=0.227) and carbohydrates
(sig=0.058).

Table 3. Mean values of energy and macronutrients intake in CrossFit participants

Energy needs

kcal/day 2919.1+£387.26  2169.3+£125.34 2632.0+£482.55

kcal/kg/day 36.3+£3.13 36.2+2.46 36.8+2.86 1140 kcal/kg/day'
Energy intake

kcal/day 2755.7£893.55  2008.9+726.20 2469.7+903.07

kcal/kg/day 34.9+10.95 33.9+11.72 34.5£11.44 1140 kcal/kg/day'
Protein

g/day 115.2+£37.16 90.8+17.15 105.9+£33.07

g/kg/day 1.6+£0.44 1.5£0.34 1.5+0.40 1,2-2,0 g/kg/day’
% of energy 17.4+£2.8 19.7+4.7 18.1£3.6 20-30%>

Fat

g/day 84.0+31.48 78.0+30.81 77.9+£31.87

g/kg/day 1.1+0.36 1.1£0.53 1.1+£0.43 0.5-1.0 g/kg/day’
% of energy 28.3+6.5 31.0£9.0 29.3+7.6 30-45%*
Carbohydrates

g/day 368.8£132.48 244.9+106.79  321.3+136.39

g/kg/day 4.7+1.71 4.1+£1.75 4.5+1.73 6-10 g/kg/day '
% of energy 54.4+7.7 49.3£10.2 52.4+9.0 50-75%>

Animal protein

(%) 54.9+17.9

Animal fat (%) 67.4+15.7

Legend: (ACSM, 2016)* — 1; (McArdle et al, 2010)* - 2.

2 McArdle et al. 2010: 82-97.
22 Glassman 2010: 1-115.
2 Glassman 2010: 1-115.
% McArdle et al. 2010: 82-97.
% McArdle et al. 2010: 82-97.
2 Glassman 2010: 1-115.
2 McArdle et al. 2010: 82-97.
8 ACSM 2016: 543-568.
2 McArdle et al. 2010: 82-97.
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CrossFit participants had to provide some
information about the way they make their diet
(Fig. 1). They could mark more than one correct
answer. When making their diet, women con-
sulted mostly their coach (n=9) and nutritionist

(n=6). Fewer of them used Internet sources (n=4).
The main source of information for the researched
men was the Internet (n=10) and their coach (n=7).
Another part of them made their dietary plan
themselves (n=5) or used other sources (n=5).

Independent decision

Where do you get information on diet?

Other sources

Internet diets —
Nutritionist 0O Women
m Men
Coach —

o

2 4

6 8 10 12

Figure 1. Sources of information on diet

DISCUSSION

CrossFitisadiscipline with high requirements
in terms of training session and nutrition. This
sport falls into the group of high-intensity sports
according to the classification of American College
of Sports Medicine®. Nutrition is crucial for
maintaining and improving training efficiency,
sports achievements, and athletes” health status®.

The assessment of the diet of the researched
individuals practicing CrossFit showed lower EI
compared to the recommendations for high-in-
tensity load and calculated EN, mostly due to
the lower carbohydrate intake both by men and
women. The energy needed for handling loads
with high intensity, 5-6 times a week, with train-
ing session duration of 1-3 hours is 600-1200 kcal/
h during exercise with total energy expenditure
2500-8000 kcal/day for 50-80 kg athlete®. Chronic
energy shortage in combination with high energy

30 ACSM 2016: 543-568.

31 Aerenhouts et al. 2011: 73-82.

32 ACSM 2016: 543-568.

3 Loveless 2017: 301-305.

3 Koehler et al. 2016: 1921-1929.

% ACSM 2016: 543-568; Burke et al. 2011: 17-27.
3% Glassman 2010: 1-115.

37 Escobar 2016: 460-470; Burke, et al. 2011: 17-27.

106

expenditure as a result of the training sessions
could lead to menstrual disorders, weight loss,
reduction of bone mineral density, dehydration,
and other health problems among women®. The
negative effects for men are lower testosterone
levels, impaired concentrations, insulin resistance,
and other health problems*.

CrossFit is a high-intensity load with recom-
mendations for 6-10 g/kg daily amount of carbo-
hydrates taken® They are the main source of en-
ergy in anaerobic conditions. It is desirable that
most of them be with low to moderate glycemic
index?. The metabolic profile of CrossFit training
sessions dominates glycogenic energy produc-
tion. A sports diet which does not provide a high
carbohydrate intake cannot suffice adequately the
energy expenditure during a training session and
will prevent the adequate recovery later”. The low
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carbohydrate intake and glycogen levels will lead
to loss of muscle mass because the structure pro-
tein cannot be included in the energy provision of
the organism during a training session®. The rec-
ommendations for a higher carbohydrate intake
are due to the specific for this sport high cardio-
respiratory activities which are also a premise for
a greater depletion of glycogen depots and high
levels of glycogen in the muscles and liver®.

The optimal protein intake in athletes’ diet
is crucial for the stimulation of the synthesis
of muscle proteins and respectively — muscle
hypertrophy, suppression of structure protein and
stimulation of other adaptive answers resulting
from sports trainings*. The protein intake of the
researched men and women, as well as the mean
values for the researched group were within the
recommended range: 1.2-2.0 g/kg*'; 1.4-2.0 g/kg*.
The protein consumption should be based on the
activity, intensity, and athletes’ training experi-
ence®. The consumption of animal protein con-
sisting of all irreplaceable amino acids in optimal
ratio was dominant among the athletes in our re-
search. Animal proteins provide 54.9+17.9 % of the
total protein consumption of our sample. Animal
fats are also dominant (67.4+15.7 %) which can
be explained with the high consumption of meat,
fish, eggs, milk and dairy products. These food
products are characterized with high biological
values (Protein Digestibility Corrected Amino
Acid Score) with maximum possible score of 1,0.

3 Burke et al. 2011: 17-27; McArdle et al. 2010: 82-97.
3 Escobar 2016: 460-470.

%0 Phillips, Loon 2011: 29-38.

4 ACSM 2016: 543-568.

2 Kreider et al. 2010: 301-305; Jiger et al. 2017.

* Glassman 2010: 1-115.

4 Schaafsma 2000: 1865-1867.

4 Glassman 2010: 1-115.

% McArdle et al. 2010: 82-97.

47 Gleeson et al. 2004: 115-125; Kerksick et al. 2018.

Animal meat has a score of 0.9, compared to the
values of most vegetables and fruit - 0.5 to 0.7*.

Fat consumption of the researched athletes
was congruent with the recommended intake of 30
% in CrossFit* and for high-intensity load*. The
values of the consumed fat for athletes are a little
higher as a percentage than the values for those
not engaged in sport and it is recommended that
mono non-saturated and poly non-saturated fat
acids be prevalent”.

The results from the questionnaire showed
that the main sources of information about the diet
of the CrossFit participants came mainly from the
Internet (for men), coaches (for women), and nu-
tritionists. Women tend to trust specialists in the
area of nutrition and their coaches” competence.
The role of CrossFit coaches is very important
both for providing optimal training sessions and
for making adequate dietary regimes appropriate
for the intensity of the training sessions, their du-
ration and frequency.

CONCLUSIONS

The mean values of the consumed proteins by
the researched individuals were congruent with
the recommendations for high-intensity training
loads. The lower carbohydrate intake negatively
influences the energy intake but has with no
significant risk for the efficient energy provision
of the long-term recovery processes.
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Onenka Ha XpaHUTeAHUs peXXIM IIPY 3aHMMaBaIu ce
¢ CrossFit B amnensupana saaa 8 Copust, boarapms

Muxana Konues, Anasina 3arikosa

Kakro mpu noseueTo criopTose, Taka 1 mpakTukysamiute CrossFit Tps10Ba aa
cbyeTaBaT ONTMMAaAHO OeATBIN, BEIAEXUAPATH UM Ma3HUHI, C IIe1 OCUTypsBaHe
Ha eHepTUITHNITEe HY>KAU, ITOAAbP>KaHeToO Ha ITOAOXKUTeAeH a30TeH OalaHC M I10-
OBP30TO OTCTpaHsABaHe Ha METaDOAUTHUTE TPOAYKTIL.

ITeaTa Ha HacCTOAIIOTO M3CAeABaHe e Ja Ce OI[eHU XpaHeHEeTO NP MbXKe U
>xeHy, npaktukysamuy CrossFit B aunensupana CrossFit 3aaa B Copus, bpara-
pusL, U Ja ce CpaBHMU C IPUMOPBKUTE IIPY BUCOKOMHTEH3VBHI HAaTOBapBaHIsL.

Metoau: n3caeabaHeTo e IpoBeJeHO ¢ 26 MbXe (Ha cpeaHa Bb3pacT 30.6 T.)
n 17 xxenu (Ha cpegHa pb3pact 30.3 I.), KOUTO IOII'bAHMXA BBIIPOCHMK 3a XpaHEHe.
Msuncanxme gHeBHMs IIpYieM Ha OeATBIN, BBIAEXUAPATU U Ma3HUHM (TP KT AHEB-
HO U TP AHEBHO), TEXHUTE OTHOCUTEAHM CTOMHOCTU B IIPOLIEHTU U eHepTUITHIS
uM npueM (kcal gHeBHO). EHepruiiHnTe HY>KAM U3INCANXME OT Oa3oBaTa OOMsIHa,
YMHO>KeH I10 Koe(PUIIMeHT Ha (pu3ndecka akKTUBHOCT.

Pesyaratu: bsxa msumcaenn caedHnrte cpeaHM KOHCyMaIjUM TP KI' AHEBHO
(6earpiy: Mbxe — 1.620.48, sxenn — 1.4+0.34; ppraexuaparm: Muxe — 5.1+2.05,
>keHM — 4.2+1.84; mazHuHM: MbXKe — 1.1+0.43, >xenn —1.2+0.52). EHepruitHuAT rpu-
€M U CTOVHOCTUTe Ha KOHCYMIpaHUTe BbIrAeXuapaTi 0s1xa Io-HUCKM OT IIPeropD-
KITe 3a HaTOBapBaHUs C BICOKA MHTEH3MBHOCT.

3akalOdeHMe: I10-HMCKaTa KOHCyMalus Ha BBIAeXMApaTy IIOBAM:ABA HeTa-
TUBHO eHepIMITHIA IIp1eM, HO Oe3 3HaunTeAeH PICK OT e(peKTUBHOTO IIPOTHNIaHe
Ha Bb3CTAaHOBUTE/AHITE IIPOLECU B ABATOCPOYEH I11aH.
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