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ORJINAL MAKALE

Abstract

This study aims to assess the validity and reliability of the Short Sports Nutrition Knowledge
Questionnaire for Athletes (NUKYA), which was developed to evaluate the nutrition
knowledge levels of athletes, in the Turkish population. The study was conducted on 355
athletes registered in the faculties of sports sciences at universities. The study was conducted
in three stages. In the first stage, the language verification of the NUKYA scale was carried
out. The second stage involved the test-retest application of this scale to all participants.
Finally, "The Nutrition for Sport Knowledge Questionnaire (NSKQ)" was applied to 103
athlete participants to determine its construct validity. The validity and reliability study of
the scale was evaluated with the SPSS 29.0 package program. It was determined that there
was a positive correlation between the total scores of the NSKQ and NUKY A questionnaires
(r=0.379, p<0.01). The Cronbach a coefficient of the scale was calculated as 0.888 for the
overall survey. Since the Cronbach a value of 59 items on the scale was below 0.888, no
items were removed from the survey. When the test-retest reliability results of the scale were
examined, a positive, moderate correlation was found for the total score (r=0.599, p <0.001).
It seems that the NUKYA is a comprehensive measurement tool that includes 59 items and 4
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sections. Based on its validity and reliability, it could be an effective way to assess the
nutritional knowledge levels of Turkish athletes.

Keywords: sports, sports nutrition, athlete’s nutrition knowledge, nutrition

Sporcular icin Kisa Beslenme Bilgi Anketi’nin Tiirkce Gecerlik ve
Giivenirligi

Ozet

Bu c¢alisma, sporcularin beslenme bilgi diizeylerini degerlendirmek amaciyla gelistirilen
Sporculara Yonelik Kisa Sporcu Beslenme Bilgi Anketi'nin (NUKYA) Tiirk toplumunda
gegerlilik ve giivenilirliginin degerlendirilmesini amag¢lamaktadir. Arastirma iiniversitelerin
spor bilimleri fakiiltelerine kayitli 355 sporcu iizerinde gergeklestirilmistir. Calisma ii¢
asamada gerceklestirildi. Ilk asamada NUKYA 6l¢eginin dil dogrulamas: yapildi. Ikinci
asamada bu Olcegin tiim katilimcilara test-tekrar test uygulamasi yapilmistir. Son olarak yap1
gegerliligini belirlemek amaciyla "Sporda Beslenme Bilgi Anketi (NSKQ)" 103 sporcu
katilimciya uyguland:. Olgegin gecerlik ve giivenirlik ¢alismasi SPSS 29.0 paket programi
ile degerlendirilmistir. NSKQ ve NUKYA anketlerinin toplam puanlar1 arasinda pozitif
korelasyon oldugu belirlendi (r=0,379, p<0,01). Olgegin Cronbach a katsayis1 anketin geneli
igin 0,888 olarak hesaplanmistir. Olgekte yer alan 59 maddenin Cronbach o degeri 0,888'in
altinda oldugundan hicbir madde anketten ¢ikarilmamistir. Olgegin test-tekrar test giivenirlik
sonuglar incelendiginde toplam puan arasinda pozitif yonde orta diizeyde bir korelasyon
bulunmustur (r=0,599, p<0,001). NUKY A'nin 59 madde ve 4 bdliimden olusan kapsamli bir
olgme aract oldugu goriilmektedir. Gegerlik ve giivenirligine dayanarak Tiirk sporcularin
beslenme bilgi diizeylerini degerlendirmenin etkili bir yolu olabilir.

Anahtar Kelimeler: spor, sporcu beslenmesi, sporcu beslenme bilgisi, beslenme
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Introduction

Athletes are known to have specific nutritional requirements to meet the demands of
physical training and optimize sports performance (Kerksick et al., 2018). In general, athletes
require higher amounts of energy, protein, and carbohydrates as a result of high activity levels,
intense training, and increased amounts of lean body mass compared to the non-athlete
population (Slater and Phillips, 2013). Due to increased energy and special nutritional
requirements, athletes may seek nutritional diversity, follow different types of diets, and take
supplements to improve their sporting performance (Calella et al., 2017). Previous literature
has shown that athletes often fail to meet appropriate nutritional recommendations for their
training intensity. These studies reveal the importance of having adequate nutritional
knowledge for athletes for both healthy lives and long-term sports careers (Calella et al., 2017;
Jagim et al., 2019).

Nutritional knowledge is a modifiable indicator of nutritional behaviour, and nutritional
practices are known to affect athletic performance. Therefore, there is great interest in the
assessment of athletes' general and sports nutrition knowledge levels (Trakman et al., 2017).
The focus of assessing general and sports nutrition knowledge is to increase awareness of proper
eating habits and improve nutritional knowledge, thus helping to eliminate myths and
misbeliefs related to nutrition in athletes (Calella et al., 2017). Increasing the level of awareness
of nutritional knowledge positively affects the performance of athletes. In this context,
scientifically validated tools are needed to assess and determine the nutritional knowledge
levels of athletes according to their characteristics, such as culture, religion, and nationality
(Kutlu et al., 2022). In studies, questionnaires on sports nutrition have been developed and
validated to evaluate the level of knowledge and to analyze the effectiveness of nutrition

education programmes (Trakman et al., 2017; Tam et al., 2020; Karpinski et al., 2022).

Short Sports Nutrition Knowledge Questionnaire for Athletes (NUKYA) is one of the
questionnaires developed to assess the nutritional knowledge of athletes. The questionnaire
focuses on topics considered a priority in the education of athletes and consists of sections
assessing macronutrients, micronutrients, hydration and periodization. Unlike other similar
validated questionnaires on sports nutrition knowledge, the NUKYA is very short and requires
less time to complete as it can be answered in an average of 12 minutes (Vazquez-Espino et al.,

2020). This study aimed to evaluate the validity and reliability of the Short Sports Nutrition
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Knowledge Questionnaire for Athletes developed by Vazquez-Espino et al. (2020) in the
Turkish population.

Materials and Methods

Study Design and Participants
This cross-sectional study was conducted between October 2023 and December 2023

with athletes registered in the faculties of sports sciences at universities.

This study was carried out in three stages. In the first stage, language validation was
performed, in the second stage, the scale was applied to 355 athletes as test and retest, and in
the third stage, the "Short Sport Nutrition Knowledge Questionnaire for Athletes" and the "The
Nutrition for Sport Knowledge Questionnaire (NSKQ)" were applied to 103 athletes to

determine the construct validity.

Short Sports Nutrition Knowledge Questionnaire for Athletes

NUKY A which was developed in English and Spanish by Vazquez-Espino et al. (2020)
in 2020 consists of 59 items and is divided into four sections: Macronutrients (29 items),
micronutrients (19 items), hydration (8 items) and periodization (3 items). The questionnaire
focuses on issues that are considered a priority in the training of athletes. The questionnaire

does not include aspects such as supplement intake, weight control and alcohol consumption.

Scoring of the questionnaire: For questions 1-8, 10, and 16-20, each correct answer in
the question options is scored as +1 point, an unanswered option is scored as 0 points and an
incorrect answer is scored as -1 point. In multiple-choice questions (9, 11-15), the correct
answer is evaluated as +1 point for the whole question, the wrong answer is evaluated as -1
point for the whole question, and 0 points if the question is not answered. The maximum score
is 59 points and the minimum score is -59 points. To convert this questionnaire into a scoring

from 0 to 100 points, it is suggested to apply the following formula:
y=100*(x+59)/118
There are 4 sections in the questionnaire:
Macronutrients (questions 1 to 8): 29 points (49.1 points on a 100-point scale)
Micronutrients (questions 9 and 17 to 20): 19 points (32.2 points on a 100-point scale)

Hydration (questions 10 to 13): 8 points (13.6 points on a 100-point scale)
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Periodization (questions 14 to 16): 3 points (5.1 points on a 100-point scale) (Vazquez-
Espino et al., 2020).

Language Validity

In the process of adapting the questionnaire for language validity, the translation-
retranslation method was used (Prieto, 1992). The questionnaire was translated into Turkish by
an academic who knew both languages well and then translated back into English by a native
English-Turkish speaker who had not seen the original questionnaire. The translations were
evaluated and the final version of the questionnaire was reviewed and approved by the

researchers.

Content Validity

After the language adaptation of the questionnaire, the content validity of the
questionnaire was carried out with the expert opinion method. For this, expert opinion was
obtained from 10 academicians qualified in the field of sports nutrition. All the questionnaire
items were evaluated by each expert through a 4-point Likert scale: relevance; 1 = ‘not relevant’
to 4 = ‘truly relevant’; clarity; 1 = ‘not clear’ to 4 = ‘very clear’. Necessary adjustments were

made in line with expert opinions.

Convergent validity

For the determination of construct validity, the convergent validity method was used.
The correlation between the "NUKYA" and the "NSKQ" was examined. For the correlation
coefficient of at least 0.40 between the two variable to be significant with 80% power and 0.05

type I error, the scales were applied to 103 athletes (Bujang and Baharum, 2016).

The Turkish validity and reliability of the NSKQ scale developed by Trakman et al.
(2017) was conducted by Cirak and Cakiroglu (2019). The Nutrition for Sport Knowledge
Questionnaire consists of 68 statements and 6 sub-dimensions titled weight control (3
statements), macronutrients (22 statements), micronutrients (12 statements), sports nutrition (11
statements), supplements (11 statements), and alcohol (9 statements). The items of the scale are
multiple-choice and 3-point Likert type (agree-disagree-not sure; effective-not effective-not
sure). Knowledge scores are calculated from the correct answers and the overall performance
on the scale (68 statements were accepted as 100) is evaluated using the scoring system; "poor"
knowledge (0-49%), "average" knowledge (50-65%), "good" knowledge (66-75%) and
"excellent" knowledge (75-100%) (Cirak and Cakiroglu, 2019).
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In the examination of convergent validity, the relationship between the questionnaire

scores was tested and evaluated by correlation analysis.

Extreme Group Comparison Analysis

To determine distinctiveness, t-values were calculated for the significance difference
between the means of the questionnaire scores of the upper and lower groups for each section
of the questionnaire. Total questionnaire scores ranged from low to high. The upper and lower
groups were made up of 96 athletes, representing 27% of the total score. This method is often
used to achieve greater statistical power in subsequent hypothesis testing. It can be used for
power, standardized effect size, reliability, model specification and interpretability of results

(Preacher et al., 2005).

Internal Consistency Reliability

After the questionnaire was adapted to Turkish, its internal consistency reliability was
evaluated with Cronbach's a coefficient. The a coefficient should be at least 0-70, while values
of 0-80 and above are considered very good and values of 0-90 and above are considered
excellent (Kline, 2016). Test-retest measurement was evaluated for each section and the total
score. Two weeks after the first application, the questionnaire was applied again to the same
group. The intraclass correlation coefficient was calculated for the total score. Values less than
0.5, between 0.5 and 0.75, between 0.75 and 0.9, and greater than 0.90 are indicative of poor,
moderate, good, and excellent reliability, respectively (Ercan and Kan, 2004; Koo and Li,

2016).

Ethical Approval

The study was conducted following the Declaration of Helsinki and approved by the
Non-Interventional Clinical Studies Ethics Committee of Marmara University, Faculty of
Health Sciences (Approval number: 28.09.2023/93). Written informed consent was obtained
from all athletes who volunteered to participate in the study. During the current research, we
acted within the framework of the "Higher Education Institutions Scientific Research and

Publication Ethics Directive".

Statistical analysis

The data was evaluated with the SPSS 29.0 package program. The conformity to normal
distribution was checked with the one-sample Kolmogorov-Smirnov test. Item scores from the
scale are given as mean (X) and standard deviation (SD) values. For the correlation between

NUKYA and NSKQ scores, the Pearson correlation was used and for the correlation between
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the test and retest scores, Spearman correlation was used. For reliability analysis, the intraclass
correlation test and unpaired #-test were used. For all analyses, a significance level of p < 0.05

was used.

Results

To determine the reliability of the scale, 355 athletes were included. The mean age of
these athletes was 20.0 + 2.2 years and 55.2% of them were male. To determine the validity,
103 athletes were included. The mean age of these athletes was 20.0 + 2.1 years and 61.2%
were male.

Convergent validity

Convergent validity was assessed by determining the correlation coefficients between
the NSKQ total scores and the NUKY A total scores. A positive correlation was found between
the total scores (r=0.379, p <0.01). (Table 1)

Table 1
Correlation of the Short Sport Nutrition Knowledge Questionnaire for Athletes with the The

Nutrition for Sport Knowledge Questionnaire (n=103)

Scale r p %95 CI
NSKQ 0.379 <0.001 0.201 - 0.534

P < 0.05 considered as statistically significant. P values are calculated using Pearson Correlation tests. r: Pearson correlation coefficient, 95%
CI: A range of values that you can be 95% certain contains the true mean of the population.

Extreme Group Comparison Analysis

Table 2 shows the significant difference between the means of the Upper-Lower 27%
groups of the section and total scores. The difference between the Upper-Lower 27% groups

was statistically significant in all sections and total score (p < 0.001).

Table 2
T-test results for score means of %27 of lower groups and %27 of upper group of the

questionnaire (n=96)

Section/Total Group Mean+SD t p

Macronutrients E(')’VF;Z 1;'283‘23_ 6741 -23.747 <0.001

Micronutrients Lpper 3;23% -12.366 <0.001

Hydration Lpper 32?33 -7.087 <0.001

Periodization 55532? é:giﬂ : ;g -5.619 <0.001
Upper 25.384+3.63

Total Score -36.522 <0.001

Lower 5.53+£3.89

Values are expressed as mean + SD. P < 0.05 considered as statistically significant. P values are calculated using Independent Sample T Tests.
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Table 3

Correlation and Cronbach’s a for the items (n=355)

Corrected Item-Total

Cronbach's Alpha if

Items Mean+5D Correlation Item Deleted
M1 1.88+0.60 0.142 0.875
M2 1.88+0.81 0.278 0.873
M3 1.66+0.79 0.312 0.873
M4 1.194+0.52 0.300 0.873
M5 1.90+0.79 0.308 0.873
M6 1.90+0.76 0.291 0.873
M7 1.56+0.77 0.309 0.873
M8 1.17+0.51 0.256 0.873
M9 1.75+0.79 0.318 0.872
M10 2.02+0.37 0.267 0.874
Ml11 1.91+0.95 0.270 0.873
M12 1.88+0.67 0.213 0.874
M13 1.06+0.30 0.278 0.874
M14 1.65+0.76 0.228 0.874
M15 1.87+0.65 0.254 0.873
Ml16 2.14+0.51 0.281 0.873
M17 2.06+0.56 0.290 0.873
M18 1.58+0.77 0.256 0.873
M19 1.184+0.55 0.068 0.875
M20 2.06+0.45 0.229 0.874
M21 2.04+0.69 0.438 0.871
M22 1.83+0.79 0.516 0.870
M23 1.92+0.79 0.425 0.871
M24 1.87+0.80 0.448 0.871
M25 1.924+0.82 0.493 0.870
M26 1.68+0.85 0.447 0.870
M27 2.08+0.77 0.485 0.870
M28 2.154+0.58 0.505 0.871
M29 1.71+£0.86 0.442 0.871
M30 1.50+0.74 0.175 0.874
M31 1.83+0.85 0.222 0.874
M32 2.01+0.44 0.265 0.873
M33 1.72+0.90 0.279 0.873
M34 1.95+0.72 0.289 0.873
M35 2.12+0.45 0.226 0.874
M36 2.06+1.16 0.228 0.875
M37 2.79+1.25 0.099 0.878
M38 4.05+1.31 0.267 0.875
M39 1.62+1.09 0.245 0.874
M40 4.35+1.33 0.002 0.881
M41 1.33+0.61 0.191 0.874
M42 1.54+0.75 0.267 0.873
M43 1.56+0.72 0.226 0.874
M44 2.25+0.86 0.328 0.872
M45 1.47+0.82 0.418 0.871
M46 1.36+0.75 0.396 0.871
M47 1.99+0.86 0.374 0.872
M48 1.33+0.71 0.418 0.871
M49 2.08+0.82 0.469 0.870
M50 2.2440.50 0.484 0.871
M51 2.26+0.54 0.463 0.871
M52 1.72+0.82 0.353 0.872
MS53 1.81+0.86 0.440 0.871
M54 1.73+0.88 0.351 0.872
M55 1.16+0.52 0.409 0.872
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M56 1.92+40.87 0.415 0.871

M57 1.33+0.69 0.379 0.872
M58 2.28+0.53 0.525 0.871
M59 2.06+0.73 0.405 0.871

Values are expressed as mean + SD.

Cronbach’s a coefficient, which gives the internal consistency of the items that make
up the questionnaire, was calculated as 0.888 for the overall questionnaire. The correlation
and Cronbach’s a values for items are shown in Table 3. The values for items ranged between
0.870 and 0.878, since all 59 items have Cronbach's o below 0.888, there is no need to remove

any item from the questionnaire.

The test-retest reliability results for the sections and the total score of the 355 athletes
are shown in Table 4. Correlation coefficients were calculated and found to be positively

moderate for the total score (r = 0.599, p <0.001).

Table 4

Test-retest measurement for each section and total score (n=355)

Test Retest

Section/Total Mean = SD Mean + SD ' P

Macronutrients 7.93+5.20 8.36 £5.71 0.554 <0.001
Micronutrients 2.59+3.34 2.07+3.79 0.407 <0.001
Hydration 1.37+2.33 096 +2.37 0.408 <0.001
Periodization 1.31+£1.52 1.22+1.63 0.390 <0.001
Total Score 13.20+7.34 12.62 £8.53 0.599 <0.001
Total Score* 61.18 £6.22 60.69 + 7.23 0.599 <0.001

Values are expressed as mean + SD. P <0.05 considered as statistically significant. P values are calculated using Spearman Correlation Tests.
r: Spearman correlation coefficient. *Score formulated as 0 - 100 points.

Discussion

To investigate the relationship between nutritional knowledge and dietary habits in
athletes, validated tools are needed to assess nutritional knowledge in this population (Trakman
et al., 2017). This study aimed to determine the validity and reliability of the Short Sports
Nutrition Knowledge Questionnaire (NUKYA) for Athletes in Turkish, thus providing a

compact sports nutrition questionnaire needed in the field to be introduced to the literature.

In this study, the validity and reliability of the NUKYA questionnaire developed by
Vézquez-Espino et al. (2020) was examined on 355 participants consisting of Turkish athletes.

The questionnaire aims to reveal the nutrition knowledge levels of athletes.

During the adaptation phase into Turkish, the questionnaire, which consists of 4 sections
and 59 items, was first translated from the main form into Turkish and then back into English,
and the necessary adjustments were made in line with expert opinions and reached its final

Turkish format. Unlike other sports nutrition information surveys (Bujang and Baharum, 2016)
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adapted to Turkish, NUKYA is a short questionnaire that can be completed in a short time. In
addition, macronutrients, micronutrients, hydration, and periodization sections, can help

athletes determine nutritional information in detail.

For the convergent validity of the questionnaire, correlation coefficients between NSKQ
and NUKYA total scores were examined. There is a positive correlation between the total

scores of the two questionnaires (r = 0.379, p <0.01).

In Durnali's study, a statistically significant difference was found between the Upper-
Lower 27% groups in all items, as in our study, which was an indication that items are good at

differentiating individuals (Durnali, 2022).

The field of application may often affect the cut-off values for the reliability of
questionnaires, because of this, generalization is not recommended. Internal consistency is
recommended as 0.7 at minimum (Trakman et al. 2017; Parmenter and Wardle, 2000), whereas,
a Cronbach’s a value over 0.6 is also acceptable by some authors (Taber, 2018; Cronbach,
1951). Several questionnaires were presented as validated with a Cronbach’s a value ranging
between 0.6 — 0.7 (Nahar et al., 2019; Nackers et al., 2019). In a review, Contento indicates that
for studies that measure nutrition knowledge, Cronbach’s a values were reported mostly
between 0.6 and 0.7 (Contento, 2008). In a validation study by Rosi and colleagues, about
general and sports nutrition knowledge conducted with Italian adolescents, an acceptable
internal consistency reliability, by Cronbach’s a scores was revealed (0.684) (Rosi et al., 2020).
In a study of Alsaffar, internal reliability for the scale (0.89) and the two sections which were
“sources of nutrients” (0.88) and “diet—disease relationships” (0.81) were high. The other two
sections which were “dietary recommendation” and “choosing everyday foods” had lower
values for reliability (0.47 and 0.43, respectively) (Alsaffar, 2012). In our study, the Cronbach
a internal consistency coefficient for the overall questionnaire was determined as 0.888 and
item values are between 0.870-0.878. No items were removed from the questionnaire. The
Cronbach a value is a statistical measure that ranges between 0 and 1. As the value approaches
1, the reliability of the scale increases (Biiylikoztiirk, 2002; Hayran and Hayran, 2018). For
measuring knowledge structures, reliability estimates of 0.70 or greater indicate the sufficient
reliability of the test (Axelson and Brinberg, 1992). This suggests that the current questionnaire

is reliable and can effectively measure nutritional knowledge in athletes.

To measure the test-retest reliability of the NUKYA questionnaire, the Turkish form

was applied to athletes studying at universities at two-week intervals. As a result of the
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application, the consistency coefficient for the entire questionnaire was calculated as r = 0.599.
In line with the results obtained, the questionnaire has a positive and medium level of internal
consistency. The results of the t-test of the test and retest indicated that this questionnaire was
repeatable. In a similar study conducted with track and field athletes, the test and retest
correlation was found as r = 0.98, p < 0.05 which demonstrates satisfactory internal reliability
(Kline, 2015). In Furber and colleagues’ study, the test and retest correlation was found to be
high and consistent across the total test and retest correlation for the whole questionnaire was

0.98 (Fuber et al., 2017).
Conclusion

The NUKYA questionnaire is a valid and reliable tool to measure the nutritional
knowledge of Turkish athletes. Since this questionnaire, which has been adapted into Turkish,
is shorter than other questionnaires, its use may create an advantage in terms of time. Moreover,
it is thought that this questionnaire can provide more accurate information since it has a short
measurement period, which can increase the athlete's focus on the questions. With these
Turkish-adapted questionnaires, dietitians, clinicians, coaches, sports scientists and researchers
will be provided with detailed information about the nutritional knowledge of athletes and the
effectiveness of nutrition education intervention studies to increase nutritional knowledge can

be evaluated effectively.
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