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ABSTRACT

Aim: Handball is a highly popular team sport, both in Slovenia and globally. The
performance during team sport matches is influenced by numerous factors, amongst
others there is nutrition whose influence is lesser known, particularly since diet is often
uncontrolled. The purpose of this paper is to investigate whether Slovenian handball
players, on basis of their anthropometric data and nutritional recommendations, have
adequate nutritional intakes of energy and macronutrients.

Methods: Two Slovenian handball teams with male and female players (17 males
and 9 females) who are part of the 14 national league, were assessed through a 7-day
food diary to define their nutritional intake in three different conditions for males (on
their training days, match days and days off) and in two conditions for females (on their
training days and days off). Basal anthropometric data were measured by standard
methods and the body composition by a bioelectrical impedance scale. The results were
statistically analysed with IBM SPSS programme, using the repeated measures ANOVA
model.

Results: Both female and male handball players show insufficient amounts of ener-
gy intake, based on the most recent nutritional intake recommendations for team sports.
Moreover, the intake of carbohydrates is too low for both female and male handball
players, and the intake of fat is too high.

Conclusion: The analysis of the initial nutritional intake and the comparison with
the recommendation shows that the male handball players do not have an optimal diet
with proper intake of both energy and macronutrients. The energy intake is insufficient
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also in female players. Adjusting the nutritional intake in a way to make it more bal-
anced and tuned to the training schedule, would support a better health and perfor-
mance.

Keywords: energy intake, macronutrients, nutrition, body composition, handball,
team sport.

PREHRANSKI VNOS ENERGIJE PRI SLOVENSKIH
POLPROFESIONALNIH ROKOMETASIH IN ROKOMETASICAH

IZVLECEK

Namen: Rokomet je eden od bolj razsirjenih ekipnih sportov v Sloveniji in svetu.
Tako kot na vse druge Sporte, tudi na rokomet vplivajo stevilni dejavniki. Eden izmed
njih je tudi prehrana. Namen raziskave je ugotoviti ali imajo slovenski rokometasi
ustrezen vnos energije in makrohranil.

Metode: V raziskavi sta sodelovali 2 rokometni ekipi 1.a slovenske lige, sodelovalo
je 26 rokometasev in rokometasic (17 moskih in 9 Zensk). Podatke o prehranskem vnosu
pri rokometasih in rokometasicah smo v treh razlicnih okoliscinah (na dan treninga,
na dan tekme in na prost dan) zbirali 1 teden. Prehranski vnos smo ocenili z metodo
prehranskega dnevnika, telesno sestavo smo izmerili z bioimpedancno tehtnico. Podat-
ke smo obdelali v racunalniskem programu IBM SPSS, uporabili smo model ANOVA.

Rezultati: Tako rokometasi kot tudi rokometasice nimajo zadostnega energijskega
vnosa. Nadalje, oboji imajo prenizek vnos ogljikovih hidratov ter previsok vnos ma-
scob.

Zakljucki: Ugotovili smo, da rokometasi, ki so sodelovali v raziskavi, nimajo op-
timalne prehrane z ustreznim vnosom energije in makrohranil, ki bi podpirala njihovo
zdravje in zmogljivost. Tudi energijski vnos pri rokometasicah je prenizek. S prilago-
ditvijo prehrane svojim potrebam, bi lahko rokometasi dosegali boljse rezultate na tre-
ningu in tekmah.

Kljuéne besede: energijski vnos, makrohranila, prehrana, telesna sestava, rokomet,
moStveni Sport.
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INTRODUCTION

An athlete’s performance is dependent on many different factors, one of them is
nutrition (Thomas, Erdman, & Burke, 2016). Nutritional habits are not permanent and
athletes generally adapt their intake to the training periodization (Thomas et al., 2016),
with specific athletes adopting specific nutritional strategies. The benefits of adequate
nutrition are multiple and lead to better training and performance and quicker recovery,
while having lower risk of illness or injury (International Olympic Committee, 2011;
Kreider et al., 2010; Rodriquez, DiMarco, & Langley, 2009).

On the other hand, athletes might adhere to diets that do not always meet their en-
ergy and nutrient requirements (Spronk, Heaney, Prvan, & O’Connor, 2015). A recent
systematic literature review, showed that especially team sport athletes do not meet
the dietary recommendations (Jenner, Buckley, Belski, Devlin, & Forsyth, 2019). This
review emphasizes the need for sport-specific dietary recommendations for both pro-
fessional and semi-professional players. Further, it was observed that the recommenda-
tions were fulfilled or exceeded for protein and or fat intake, but that the recommenda-
tions for both energy and carbohydrates, generally, were not met (Jenner et al., 2019).

Handball is a highly popular team sport in Slovenia and widely practiced on both
professional and semi-professional levels, but it is not known whether Slovenian hand-
ball players meet the recommendations for nutritional intake. The aim of this paper
was to evaluate whether the nutritional intakes in Slovenian handball players meet the
recommendations. Thus, we did a literature search to establish the current sport-specific
recommendations, and to make a comparison with the actual food intake, we measured
the anthropometric and body index parameters and recorded the food intakes for one
week of two semi-professional handball teams, both males and females.

METHODS

Participants
The survey was conducted in Koper, Slovenia among two semi-professional na-
tional handball clubs (a male team of the Rokometno drustvo Koper 2013, and a female

team of the Zensko rokometno drustvo Koper), which included 26 players in total (17
males and 9 females).
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Data Collection

The anthropometric properties of the handball players were measured through stan-
dard methods at the University Kinesiology Centre in Koper. Body weight and body
composition were measured with a Tanita MC-980 bioimpedance scale (Tanita Cor-
poration Co., USA) and body height with a standardized meter. All anthropometric
measurements were made in the morning.

After receiving the ethical committee approval, the subjects recorded their food and
fluid intake for 7 days, one microcycle (a week of training). The food intake data were
collected for both male (on training days, match days and days off) and female (train-
ing, days off) handball players from March 29 to April 4, 2016.

The individual dietary logs provided detailed information on food intake. For male
players we collected information on food intake for 4 days of training, 1 match day and
2 days off. For female players we collected information on food intake for 5 days of
training and 2 days off. For all specific days (training, match or days off) we calculated
average values (where that was possible). Food diaries were processed using the online
tool for monitoring eating habits: Open Platform for Clinical Nutrition (abbreviated as
OPKP in Slovenia). At the training and preparatory match days, the researchers were
present to ask the participants to promptly submit their written diaries.

The trainers of the teams provided the training schedule. Hence, it was possible for
the researcher to record the time of active participation during the match and also dur-
ing the training. This information was used to accurately estimate the energy require-
ments of each individual player.

The total energy expenditure requirements (TEEs) were calculated as the sum of
the energy needs arising from the resting metabolism, the energy requirements for off-
training physical activity level (PAL), and the energy training requirements.

The resting energy expenditure (REE) was calculated by the predictive equation
given by Cunningham et al. (1980): RMR = 500 + (22 x fat free mass in kg), based on
the individual’s fat free mass (FFM).

Recommendations for individual’s daily energy intake, the recommended daily en-
ergy intakes (RDEIs) were calculated from the following formulas (both in kcal):

RDETI for training days and match days = REE x 1.4 + (MET x body mass X h);

RDETI for days off = REE x 1.6,

using the PAL of 1.4 for training days and match days (which covers all daily ac-
tivities outside the training or match (Debeljak, Debeljak, Hlastan-Ribi¢, Salobir, &
Pokorn, 2004), and 1.6 for days off (Debeljak et al., 2004). On the day of training
and match, the value was multiplied by the metabolic equivalent (MET, defined as the
metabolic energy expenditure for sitting quietly, Ainsworth et al. 2011), with a value of
8 for training days and 12 for match days, to capture the energy need for 90 minutes of
training or match, respectively (Ainsworth et al., 2011).
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Statistical Analysis

The food diaries data were statistically processed in Microsoft Office Excel 2013
and IBM SPSS Statistics for Windows, version 22.0 software (IBM Corp, Armonk,
New York, USA, 2013). Basic statistical methods (i.e., descriptive statistics) were used
to compare the group characteristics. For independent samples, the statistical analy-
sis of variance (ANOVA) for repeated measurements and post-hoc tests (Tukey LSD
post-hoc comparison) were used. A p value less than 0.025 was considered statistically
significant.

RESULTS
Characteristics of the Subjects

Tables 1 and 2 show the anthropometric values of male and female handball players
respectively. The tables show the average data and standard deviations of age, height,
body mass (BM), body mass index (BMI), estimated percentage of body fat, fat free
mass (FFM), and visceral fat level for both genders, as well as specified for the handball
players’ playing position.

For men, the left and right backs are the tallest players with an average height of
191.0 centimeters, followed by the line players with an average height of 187.8 cen-
timeters, then goalkeepers with an average height of 187.0 centimeters, centre-back
players with an average height of 183.5 cm. While the smallest in height are the wing
players with an average of 177.5 cm.

The line players have the highest percentage of fat among the male handball players
(18.6%), followed by left and right backs (16.9%), then centre-back players (16.7%),
followed by goalkeepers (14.4%), while the left and right wings have the lowest fat
percentages (12.4%). In the present male handball players, the largest FMM was ob-
served in the backs (78.2 kg), followed by the line players (76.4 kg). Goalkeepers and
wings had similar amounts of FFM (71.6 kg). The centre-back players had the smallest
amount of FFM (70.7 kg).

Regarding the height of the female players, the line player was the tallest (178.3
cm), followed by the back players (177.7 cm), then the goalkeepers (174.1 cm), the
wing player (167.8 cm), and the shortest was the centre-back player (165.0 cm). Fur-
ther, the female players reported the largest percentage of body fat among the wing
players (32.3 %), followed by the goalkeepers (29.3%), then the line player (23.5%),
and the back players (23.1%), while the centre-back player had the lowest percentage
of body fat (22.7%).
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Energy and Macronutrient Intakes
Recommended Energy and Macronutrient Intakes

For handball players, there are no specific recommendations for energy and macro-
nutrient intake available from the literature. However, we calculated the average RDEIs
for training days, match days and days off from the individual FFM of each male player.
These amounted to: 4054 + 248 kcal; 4587 + 289 kcal; 3413 + 193 kcal for training
days, match days and days off, respectively. These calculated RDEIs showed significant
differences between the days (F=1703,75; p <0,025).

For the female handball players included in this study, the RDEI for training days
was 3173 £ 176 kcal and for days off 2646 + 108 kcal, respectively. For match days
we calculated: 3602 £ 218 kcal. The calculated RDEIs showed significant differences
between training days, match days and days off (F=539,97; p <0,025).

In general, the recommendations for nutrient intake are not specifically listed for
various sports activities, and, with the exception of specific micronutrients, do not
mention any specific distinctions between the genders (Burke, Hawley, Wong, & Jeu-
kendrup, 2011; Campbell et al., 2007; Rodriquez et al., 2009; Thomas et al., 2016).
Thus, the nutritional recommendations for handball stated here, are presumed to be
in a similar range as the recommendations that are mentioned for similar team sports
activities like football, basketball, volleyball, and others. The fat intake is recom-
mended to amount to 20—35% of the daily energy intake (American Dietetic Associa-
tion et al., 2009; Rodriquez et al., 2009). For carbohydrates, it is recommended to
consume 6-10 g/kg BM/day (Burke et al., 2011; American Dietetic Association et al.,
2009; Rodriquez et al., 2009), while for proteins 1.4-1.6 g/kg BM/day (Campbell et
al., 2007).

Energy and Macronutrient Intakes in Male Handball Players

Figure 1 shows the average energy and macronutrient intakes for the participating
male handball players on the training day, match day and day off, respectively. Fat
intake is expressed in percentage of the individual daily energy intake, while the carbo-
hydrates and protein intakes are expressed in gram per kilogram of body mass.

Figure 1A shows the actual recorded and the recommend energy intakes for three
days. From the food diaries in this study, it was shown that on average (white bars of
Figure 1A), the male handball players had the highest energy intake on a match day
(3290 kcal), a somewhat lower on training day (2871 kcal) and the least on a day off
(2557 kcal). Repeated ANOVA measures on these actual recorded energy intakes, did
not find significant differences between the three days for the included male handball
players (F=2.44, p=0.118).

However, the theoretical RDEIs show statistical differences between the three days
of the training cycle, as explained in section Recommended Energy and Macronutrient
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Intakes. Consequently, the actual energy intake (from the food diary) met the theoreti-
cal energy recommendation by 72.4 %, 78.7 % and 74.7 %, respectively on a training
day, a match day and a day off. For each of the three days separately, the recorded
average daily energy intake differed statistically from the RDEI (denoted by the * in
Figure 1A).

While the recommendations for the intake of fat were generally fulfilled (Figure
1B), the carbohydrate intake was generally lower than the recommended range (Figure
1C), and the recorded protein intake for male players on the training and match days
were within the recommended range, while it was out of the recommended range on a
day off (Figure 1D).

For the male handball players, we calculated more in detail the percentage of play-
ers that reached the minimal recommendations of energy and macronutrient intakes on
the specific days. This is illustrated in Figure 2. Only 38.3% fulfilled the theoretical
RDEI on a match day, 18.8 % for the training day, and only 28,6% of the male play-
ers obtained enough energy during the day off. In general, carbohydrates and proteins

Figure 2: Percentage of male players reaching the recommended energy and macro-
nutrient levels. White bars: energy, calculated from RDEI as in section 4.2.1; Gray
bars: carbohydrates, calculated from lower recommended limit;, Hatched bars: protein,
calculated from lower recommended limit; Black bars: fat, calculated from upper rec-
ommended limit.
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recommendations were met poorly for a training day (6.3%; 12.5%, respectively). For
days off none of the players fulfilled the recommendations for both carbohydrates and
proteins. While on a match day, only 31% of the male players reached the recom-
mended amount of proteins. The percentage of players reaching the minimal recom-
mendation for fat intake was more than 25% during all three days (about 50% was
within the recommended range for all days). Moreover, in fact, it was observed that
the percentage of players overconsuming fat was more than 38% (based on the upper
recommendation limit).

Energy and Macronutrient Intakes in Female Handball Players

During the observational week of this study, the recorded daily energy intakes for
the 9 female players on average were 1690 = 750 kcal for a training day, and 1284 £ 500
for a day off (Figure 3A). As already mentioned in section 4.2.1, the calculated RDEIs
showed significant differences between a training day, and a day off (F=539.97; p
<0.025), which can also be observed in Figure 3A (gray bars). Consequently, on a train-
ing day, 52.3 % of the energy recommendation was met, while on a day off it reached
only 47.7 %. To find out whether the differences in the RDEIs and the actual recorded
food intake for the female participants were present, a repeated measures analysis was
conducted. No significant difference in energy intake between the different days was
found (F=1.78, p=0.224). However, for each day separately a statistically significant
difference between RDEI and actual recorded energy intake was established (denoted
by the asterisks in figure 3A).

In general, the recommended fat intake for both days was reached (Figure 3B).
While the actual intakes of both carbohydrates and protein were below the recommen-
dations (Figures 3C and D).

Figure 4 shows the fulfillment of energy and macronutrient recommendations in
more detail. The percentage of players that reached the daily energy intake was low
(14.3% for both days), while none reached the carbohydrate recommendations, and
only 11.1% and 14.3% of the players fulfilled the protein intake on training and resting
days respectively. Strikingly, the consumption of fat was high, and reached the upper
limit of recommendation among more than 55% of female players (77.8% consume an
adequate amount of fat on the training day and 57.1% on the day off).
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Figure 4: Percentage of female players reaching the recommended energy and ma-
cronutrient levels. White bars: energy, calculated from RDEI as in section 4.2.1; Gray
bars: carbohydrates, calculated from lower recommended limit;, Hatched bars: protein,
calculated from lower recommended limit; Black bars: fat, calculated from upper rec-
ommended limit.
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DISCUSSION

The aim of the study was to assess the anthropometric and body composition data in
the players of two semi-professional handball teams from the Slovenian national league
and to evaluate whether they meet the recommended nutritional intakes of energy and
macronutrients. Therefore, players were asked to record, in a detailed way, their daily
food intake for the 7 days of a training microcycle.

The heights of the male players, shown in Table 1, are comparable to the heights as
previously reported (Chaouachi et al., 2009; Ghobadi, Rajabi, Farzad, Bayati, & Jef-
freys, 2013; Molina-Lopez et al., 2013; Massuca, Branco, Miarka, & Fragoso, 2015;
Sibila & Pori, 2009; Spori§, Vuleta, Vuleta, & Milovanovi¢, 2010). In relation to the
field position, the current players’ heights follow the recent reports from large sets of
professional players (n = 406, Ghobadi et al., 2013; n = 161, Massuca et al., 2015).
Furthermore, the average of 90.4 kg of body mass falls within the range of 82.2 to 96
kg as reported by previous studies in male handball players (Chaouachi et al., 2009;
Ghobadi et al., 2013; Massuca et al., 2015; Molina-Lopez et al., 2013; Sibila & Pori,
2009; Sporis et al., 2010).
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Several studies reported body fat, but only a few specifically related to the field
position for male handball players, not differentiating between left, right or centre-
backs (n =21, Chaouachi et al., 2009; n =78, Sibila & Pori, 2009; n =92, Sporis et al.,
2010). The averaged percentages of body fat ranged from 11.2 to 15.4% (Chaouachi
et al., 2009; Molina-Lépez et al., 2013; Sibila & Pori, 2009; Sporis et al., 2010), while
the male players from the present study have a slightly higher averaged percentage of
body fat, amounting to 16.2%. In addition, the average level of visceral fat for the male
handball players in the present study was of level 3.1. Unfortunately, other studies do
not report the measurement of visceral fat, though up to 12 is considered to be in a
healthy physiological range (Tanita Corporation of America Inc., 2013), with athletes
most likely falling into the lower levels.

Concerning muscle mass, most studies report a detailed recording of muscle mass
from body weight measurements (Chaouachi et al., 2009; Ghobadi et al., 2013; Mas-
suca et al., 2015; Sibila & Pori, 2009; Sporis$ et al., 2010). The muscle mass in the
present study is obtained as the percentage of fat-free mass (FFM), that includes bone
mass. Hence, a detailed comparison is not possible. On the other hand, the averaged
body mass index for the current sample of players amounts to 25.9 + 2.3 kg/m2, that
is identical to the large set reported by Ghobadi and co-workers (25.5 = 2.1 kg/m2), as
well as to a small sample of 14 Spanish professional male handball players (24.7 £ 1.1
kg/m2, (Molina-Lépez et al., 2013).

Only a few studies report anthropometric data for female handball players (n = 24,
Michalsik, Madsen, & Aagaard, 2013; n = 16, Weber, Kehl, & Fonseca Moreira, 2012).
The presently reported average values for height and weight (Table 2, 174.1 £ 7.2 cm;
71.5 £ 7.4 kg) are comparable with the Danish data (174.2 cm and 70.3 kg, (Michalsik
et al., 2013). While for Brazilian players both height and weight are smaller (164.2 cm
and 56.8 kg) with a percentage of body fat of 23.2% (Weber et al., 2012). In contrast,
the present sample of female players displayed 26.2% of body fat. In addition, the Bra-
zilian FFM was lower and amounted to 47.9 kg, as compared to 52.5 kg in our study.
Thus, overall, the Brazilian female handball players seem to be somewhat smaller and
leaner. Additionally, we report average visceral fat amounting to level 1.8 that is within
the normal physiological range (Tanita Corporation of America Inc., 2013).

Although the literature is limited in providing the anthropometric and body com-
position data for professional male and female handball players, we can assume that
the data presented in Tables 1 and 2 are representative of semi-professional Slovenian
National League handball players, and besides are within the normal range for handball
players in general.

The daily energy intake for team sports athletes has recently been found structurally
too low (Jenner et al., 2019). In the present study, an energy deficient of about 800 to
1100 kcal per day in males, and even 1500 kcal in females, has been found during the
current microcycle. However, the studies specifically focused on the nutritional intake
of handball players are limited. Among 6 Portuguese professionals, an average energy
intake of 4652 kcal was found (Silva et al., 2017), which is fairly high, but seems to
be adequate. On the other hand, a study among 14 professional Spanish male handball
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players measured 2975 kcal per day (Molina-Lopez et al., 2013), which is comparable
to our training day data (2871 kcal/day). 16 Brazilian female players had an energy
intake of 1883 per day (comparable with the 1690 kcal per day found here), which
was mentioned to be at least 220—440 kcal less than the recommended range (Weber
et al., 2012). Interestingly, when the Spanish study introduced a nutritional education
programme, after 8 weeks the intake increased with an additional 380 kcal per day
(Molina-Lopez et al., 2013). After finishing the education, a new assessment after 8
weeks showed that the intake remained at 3329 kcal per day. While these studies do not
mention the amount of players that meet the recommendations, it seems plausible that
specific nutritional training and education, especially with the involvement of an expert
sports dietitian, would yield higher percentages of players fulfilling the recommenda-
tions. Just like the recent systematic literature review by Jenner et al., (2019), we em-
phasize the need to prepare and include, sport-specific and player-position nutritional
recommendations/education, to enhance performance.

Next to these generally low energy intakes, it became increasingly important to
known whether our participants reached the recommended levels of macronutrients. As
we suspected, the intake of macronutrients was not adequately assorted. The actual in-
take of carbohydrates was statistically different from the recommendations on all days,
both for males and females. Such a poor carbohydrates intake for team sport athletes
has been reported before (Holway & Spriet, 2011), while on the other hand, sufficient
carbohydrate intake in male soccer teams is reported in predominantly older literature
(Hickson, Johnson, Schrader, & Stockton, 1987; Jacobs, Westlin, Karlaaon, Rasmus-
son, & Houghton, 1982; Rico-Sanz, 1998). For women, the highest recorded carbohy-
drates intake was 5.2 g/kg BM/day (Clark, Reed, Crouse, & Armstrong, 2003). This
does not reach the most recent minimal recommendation level of 6 g/kg BM/day that is
based on soccer players (Burke et al., 2011; American Dietetic Association et al., 2009;
Rodriquez et al., 2009). Despite that metabolic demands between football and handball
might differ, it is also suggested that recommendations for the intake of carbohydrates
in team sports are set too high. Based on football, recommendations have been issued
ranging from 5-7 g/kg BM/day (Consensus Statement, 2006; Holway & Spriet, 2011).

The protein intake of the male players was insufficient only on the day off (1,0 + 0,4
g/kg BM/day), while for female athletes, protein intake was insufficient on training days
and days off. It is important to notice that the official recommendations issued by the
establish sports institutes (International Society of Sports Nutrition — ISSN; American
Academy of Sports Medicine — ACSM; and Medical Commission of the International
Olympic Committee - [OC), are of a very general character. Usually recommending a
range in the high amounts, facilitating for each individual (handball) player to adjust
the intake, according to their personal wishes.

Regarding the fat intake, for all players, both males and females, no statistical
significant differences with the literature recommendations were observed. However,
while for females the fat intake was within the recommended range, for males an exces-
sive intake was noticed for all days.
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High fat intake and inadequate carbohydrate intake (and on certain days, inadequate
protein intake), can be linked to the anthropometric characteristics of handball players.
A relatively high percentage of body fat may be due to the excess of fat intake. Inad-
equate macronutrient ratios in combination with low energy intake, can also be inter-
preted as an excess of body fat, and consequently, a lower percentage of muscle mass.
Appropriate food choices, especially less fatty foods or foods rich in monounsaturated
and polyunsaturated fatty acids, improve the anthropometric values of both males and
females, optimizing their physical performance (Burke & Cox, 2010; Fink & Mikesky,
2015). For both the male and female athletes of this study, the proportion of macronu-
trients (carbohydrates, proteins and fats) is not in line with the recommendations of
global sports institutions (Burke et al., 2011; Campbell et al., 2007; American Dietetic
Association et al., 2009; Rodriquez et al., 2009; Thomas et al., 2016). The present study
shows that the participating handball players, of both genders, adhere to a high fat in-
take, and, above all, low carbohydrates and protein intakes.

The present study comes with several limitations. Food diaries do not always reflect
the actual food intake, as self-report is subject to recall errors and reporting bias, both
general limitations of this method. Some individuals have reported very low energy
intake in relation to their actual body composition. Knowing that a high percentage
of body fat is due to inadequate nutrition, we assume that their reporting was not reli-
able. Here we see an opportunity to further explore and verify the reporting of data
in athletes who have weight problems. The reporting was only performed during one
week. For a more accurate information and a reliable account of the nutritional status
of handball players on match days, their nutrition should be recorded preferably over
a whole season, especially during multiple matches. Despite the fact that this study
reports on a limited number (9 females and 17 males), it adds to previous energy intake
studies. The anthropometric data of our study were in fact comparable with those from
previous studies. Thus, despite the limitations within the current study, the results bring
a relevant addition to the published literature on hand ball players’ nutritional intake.

CONCLUSION

In conclusion, the Slovenian male and female handball players evaluated in the
current study are not adequately nourished considering the current nutritional recom-
mendations. They do not have optimally distributed macronutrient intake during their
whole-day energy intake, and these inadequate macronutrient values could affect their
energy metabolism and performance. Both male and female athletes consume espe-
cially too little carbohydrates and too much fat. Although the intake of protein for male
players is within the recommended limits, the macronutrients introduced are not in the
optimal ratio.

Handball, and other team sports, demand different exposure to the efforts in terms of
playing positions, and thus, individual consultations. However, the number of scientific
studies regarding nutrition and team sports are limited, and often include only a small
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number of players. Thus, little comparable research is available. It is for these reasons
that it is difficult to formulate recommendations that would suit all players and thus op-
timize their performance. Nevertheless, introducing nutritional instructions and inter-
ventions could improve the players’ eating habits and thus their psychophysical fitness.
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