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Abstract

Introduction: Nutrition knowledge is crucial for enhancing athletes’ performance, yet few stud-
ies have examined general and sports nutrition knowledge among nutritionists.

Objective: To assess general nutrition knowledge (GNK) and sports nutrition knowledge (SNK)
among Jordanian nutritionists and their association with sociodemographic and lifestyle fac-
tors.

Methodology: A cross-sectional study used a validated questionnaire with 394 convenience-
sampled participants. Appropriate statistical tests and multinomial logistic regression (SPSS
v26) were applied.

Results: 6.3% of participants had poor GNK and 39.6% had poor SNK. Lower GNK was seen in
males and those with diploma/bachelor’s versus females and higher-educated individuals (P =
0.022, P = 0.003). Lower SNK was linked to higher BMI (P = 0.016), diploma/bachelor’s (P =
0.001), students with no experience (P = 0.011), and individuals with a lack of regular exercise
(P =0.048).

Discussion: Our results contrast with previous research claiming all specialists have poor GNK
but align with studies showing inadequate SNK.

Conclusions: Jordanian nutritionists showed fair GNK but notable SNK gaps, associated with
gender, BMI, education, experience, and physical activity.
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Resumen

Introduccidn: El conocimiento sobre nutricidn es crucial para mejorar el rendimiento de los
atletas; sin embargo, pocos estudios han examinado el conocimiento general y el conocimiento
en nutricién deportiva entre los nutricionistas.

Objetivo: Evaluar el conocimiento general sobre nutricién (GNK) y el conocimiento en nutricién
deportiva (SNK) entre los nutricionistas jordanos y su asociacién con factores sociodemografi-
cos y de estilo de vida.

Metodologia: Se realiz6 un estudio transversal utilizando un cuestionario validado con 394 par-
ticipantes seleccionados por conveniencia. Se aplicaron pruebas estadisticas apropiadas y re-
gresion logistica multinomial (SPSS v26).

Resultados: El 6.3 % de los participantes presenté un GNK bajo y el 39.6 % un SNK bajo. Se
observd un GNK menor en hombres y en aquellos con diploma o licenciatura en comparacién
con mujeres y personas con mayor nivel educativo (P = 0.022; P = 0.003). Un SNK menor se
asoci6 con un IMC mas alto (P = 0.016), diploma o licenciatura (P = 0.001), estudiantes sin ex-
periencia (P = 0.011) y personas que no realizan ejercicio regularmente (P = 0.048).
Discusion: Nuestros resultados contrastan con investigaciones previas que afirmaban que to-
dos los especialistas presentan un GNK bajo, pero se alinean con estudios que muestran un SNK
insuficiente.

Conclusiones: Los nutricionistas jordanos mostraron un GNK aceptable, pero con brechas no-
tables en SNK, asociadas con el género, el IMC, la educacidn, la experiencia y la actividad fisica.

Palabras clave
|
Nutricién general; conocimiento; especialista en nutricién; nutricién deportiva.
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Introduction
___________________________________________________________________________________________________________________________|
Nutrition in general is a key strategy to ensure adequate nutrition for athletes (Condo et al.,, 2019). Lack
of nutrition knowledge (NK) is a current obstacle to athletes achieving an optimal diet (Werner et al.,
2022). Exercise nutrition is an appropriate term for this specialty because it highlights the close connec-
tion between the educational fields of nutrition information and exercise physiology (Black, 1999).

Sports nutrition, also known as exercise nutrition, involves the use of dietary elements to enhance train-
ing factors, support muscle recovery, improve performance, maintain a healthy weight and body com-
position, prevent injuries, and strengthen immunity (Trakman et al., 2017). Several studies have indi-
cated that sports nutrition is fundamental to athletic performance. A recent systematic review reported
that sport nutrition strategies - including adequate carbohydrate intake, optimal hydration, and the use
of some supplements - play a crucial role in enhancing the performance of badminton athletes (Hidayat
etal, 2024).

Although nutrition knowledge (NK) is a key determinant of dietary behavior, several studies revealed
that athletes’ diets remain inadequate and are often deficient in healthy food choices, particularly vege-
tables, fruits, and dairy products (Hardy et al., 2017; Heikkila et al., 2018). Athletes with high levels of
knowledge tend to eat more vegetables, fruits, and carbohydrates (Condo et al., 2019). Coaches have the
greatest influence on athletes, being their trusted source of information about NK, along with parents,
social media, and their colleagues (Heikkila et al., 2018).

Unfortunately, competitors and their coaches appear to have low NK, which adversely influences sports
performance (Heikkila et al., 2018). Moreover, a higher prevalence of supplement use was observed
among competitive athletes (Salgado et al., 2014). The prevalence of sports supplements (SS) has ex-
panded across various sports levels and recreational activities (Mera-Zouain et al,, 2022), especially
within the junior athletes' community, with protein-based items being the most widespread (Jovanov et
al,, 2019). SS is routinely consumed orally in powder or pill formula, consumed for many purposes, such
as muscle growth, maximizing energy and recovery, and adaptation (Qoqazeh et al.,, 2024).

In addition, previous studies have shown that athletes' dietary intake and nutrition knowledge are re-
lated, highlighting the importance of athletes receiving appropriate nutrition education (Rushe & Mul-
lee, 2023).

NK should be assessed using a reliable and valid questionnaire. An approved survey properly recognizes
and identifies NK gaps. A questionnaire can be designed to measure nutrition knowledge by converting
precise concepts, such as, understanding of certain nutrition concepts. into an organized, testable format
(Trakman et al.,, 2017; Heikkila et al., 2018). Additionally, sports nutrition knowledge (SNK) can be im-
proved through educational interventions, which may contribute to enhanced athletic performance and
overall health (Alkasasbeh Jumah et al, 2025).

To date, no studies conducted in Jordan have assessed the level of sports nutrition knowledge among
nutritionists, despite evidence that the Jordanian community frequently obtains nutrition information
from unreliable sources (Elsahoryi et al, 2021). Considering the lack of data on Jordanian nutritionists
toward general and sports nutrition knowledge, the current study aims to (1) assess the Jordanian nu-
tritionists general and sports nutrition knowledge, (2) evaluate the association between knowledge
with various sociodemographic data and lifestyle factors.

Method
'

Design

The research was conducted using a cross-sectional study design. Data were collected using a validated
and reliable self-administered questionnaire (Elsahoryi et al., 2021), as explained below in the section
of the study instrument, translated and derived from a valid and reliable English version (Trakman, et
al., 2018-a). This cross-sectional approach was designed to provide a comprehensive overview of the
participants' current knowledge at a specific point in time. Also, this design was deemed suitable as it
permits a well-organized set of standardized and quantifiable data from diverse participants within a
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limited time period, providing valuable descriptive and analytical perception without the requirement
for follow-up (Kesmodel, 2018; Wang & Cheng, 2020; Maier et al., 2023).

Participants

Due to the lack of reliable data on the total number of nutritionists in Jordan, a sample size of 400 was
selected, representing a sufficient and representative subset of the nutritionist community.

A total of 400 subjects had agreed to participate in this study. Being non-nutritionists, only 6 subjects
were excluded. A total of 394 participants who were either nutritionists or undergraduate nutrition stu-
dents aged 18-70 years and living in Jordan, were included in the final analysis. The participants were
recruited by a convenience sampling method (a non-probability sampling method).

All participants were informed about the aims and procedures of the study, and their participation was
entirely voluntary. Informed consent was obtained electronically through the questionnaire, where re-
spondents confirmed their agreement by selecting the option “Yes, I agree” on the first page. This con-
sent process highlighted confidentiality, anonymity, and the exclusive use of data for research purposes,
in accordance with established ethical guidelines.

The inclusion criteria were Jordanian nutritionists who had graduated and fourth year nutrition stu-
dents, both sexes male and female, aged 18-70 years. The exclusion criteria included nutrition students
in their first three academic years, individuals who were not nutritionists, and participants who did not
provide informed consent.

The sample size was estimated using a single-proportion formula with a 95% confidence level (a« = 0.05),
an assumed response proportion (p) of 50%, and a margin of error (e) of 5%. The sample size (n) was
calculated using the formula: n = z? x p x (1 - p) / e% where z = 1.96. Substituting these values yielded a
required sample size of 384 participants. Based on representative sample size recommendations for
large populations using Cochran’s equation (Bartlett et al., 2001), the target sample size was rounded
up to 400 participants to account for potential non-response and ensure adequate representation of the
Jordanian population.

Procedure

The study was reviewed and approved by the Institutional Review Board of the Faculty of Allied Medical
Sciences at Applied Science Private University (AMS-2025-13).

The questionnaire was prepared using Google forms and was distributed to study participants through
various online platforms; e-mail and social media (Snapchat, Twitter, Facebook, and WhatsApp).

Instruments

Two bilingual Arabic and English researchers translated the English questionnaire to the current Arabic
version used in this study. Initially, the questionnaire was translated from English to Arabic, then again
from Arabic to English, and then the two copies were compared to ensure the correct meaning of the
questions.

Additionally, an Arabic ANSKQ copy of the questionnaire was validated for additional psychometrics by
a pilot study completed by 30 participants submitting their responses twice within 10 working days, the
validity was evaluated by calculating Correlation matrices between the scale items, the reliability was
calculated by Cronbach's alpha, Person's r, and Cohen’s measurement. The following were the psycho-
metric validation of the Arabic copy: correlation coefficients (r2) was 0.72, internal consistency
(Cronbach'’s alpha) equals 0.92, test-retest reliability (Pearson (r2)) was 0.926 and the inter-rater agree-
ment (Cohen’s k statistic) was 0.89.

The Arabic version of the questionnaire was validated for accuracy by a panel of five academic lecturers
in nutrition. Based on the feedback of nutrition experts, two questions related to alcohol consumption
were removed from the general knowledge section, as they were deemed culturally and religiously in-
appropriate and potentially intrusive to participants’ privacy. Following these modifications, the ques-
tionnaire was considered clear, aligned with the study objectives, respectful of participants’ privacy, and
suitable for use in future research.
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The English copy was validated via Rasch tests used on 181 participants of players from non-elite soccer
and netball clubs in Australia (Trakman et al,, 2018-a). The questionnaire has two parts (general and
sports nutrition knowledge), which were both appropriate for the Rasch assessment. Test-retest relia-
bility was proven (r = 0.7 to 0.8) and assessed questionnaire validity was demonstrated by using known-
group comparisons (p-value < 0.001) (Trakman, et al., 2018-a). Finally, content validity was established
through evaluation by a panel of five Arabic academic experts to confirm the final validity of the ques-
tionnaire.

Study questionnaire

The questionnaire included a section on demographic data, specifically designed for the target popula-
tion (i.e., nutritionists). The demographic variables comprised age, sex, body mass index (BMI), univer-
sity attended, education level, year of undergraduate study, professional license status, work experi-
ence, workplace, monthly income, housing situation, smoking habits, health status, exercise intensity
and frequency, professional level of exercise, and experience in sports practice.

Part 1 of the questionnaire assessed general nutrition knowledge (GNK) through nine questions, cover-
ing topics such as energy and nutrient sources, the role of macronutrients and micronutrients, and en-
ergy balance. Part 2 focused on sports nutrition with 24 questions, addressing athletes’ hydration and
nutrient requirements, optimal nutrient composition and timing of meals for recovery and muscle build-
ing, interpretation of supplement nutrition labels, evidence-based use of sports supplements, and the
safety considerations related to banned substances and contaminants.

Data analysis

Data analysis was conducted using SPSS software, version 26.0 (SPSS Inc., Chicago, IL, USA). Categorical
demographic variables were presented as frequencies and percentages, while continuous data were ex-
pressed as mean # standard deviation (SD). The total knowledge scores were classified following the
approach used in a recent study by Elsahoryi et al. (2023). In short, each question was coded as 1 for a
correct answer and 0 for an incorrect one. The total score was then calculated by adding all correct
responses and converting the result into a percentage. Based on this percentage, scores were catego-
rized as poor (0-39), moderate (40-74), or good (>74). Higher scores indicated better adherence, as
they represent a greater number of correct responses.

Statistical analyses were selected according to the normality of the data, which was determined using
the Kolmogorov-Smirnov test. The specific test used for each comparison depended on both the data’s
normality and the number of groups, which is provided in the footnotes of each table. Factors linked to
poor GNK and poor SNK were identified using multinomial logistic regression, with the results ex-
pressed as odds ratios (ORs) and 95% confidence intervals (CIs). A p-value of less than 0.05 was consid-
ered statistically significant.

Results

___________________________________________________________________________________________________________________________|
Table 1 shows the baseline characteristics of the participants. A total of 394 participants were included
in the study, with a mean age of 28.7 + 8 years. The majority of participants were female (86.5%), while
males represented only 13.5% of the sample. Most participants were of Jordanian nationality (91.6%),
with a small proportion (8.4%) being non-Jordanian. In terms of anthropometric measures, the average
height was 162.8 + 10.2 cm, and the average weight was 64.9 + 12.6 kg. The calculated BMI was 26.6
4.5 kg/m?. Based on BMI classification, 4.6%, 56.9%, 28.6%, and 9.9% of the participants were under-
weight, normal weight, overweight, and obese, respectively. Regarding educational attainment, 6.3%
were still students, the majority (79.4%) held a diploma or bachelor’s degree, and 14.3% had completed
postgraduate studies (Master’s or PhD). In terms of university type, 72.8% graduated from governmen-
tal universities, whereas 27.2% graduated from private institutions. When considering professional ex-
perience, 6.3% were still students, 46% were fresh graduates or had less than two years of experience,
26.6% had between two and five years of experience, 10.2% had between five and ten years, and 10.9%
had more than ten years of experience. A professional license from the MOH was held by 39.3%, while
60.7% did not possess such a license. With respect to the participants’ workplaces, 46% were employed
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in the health sector (hospitals and clinics), 35.4% were self-employed, 7.7% worked in local or interna-
tional associations or organizations, and 10.9% were teachers. The majority of the participants (62.4%)
reported engaging in regular exercise, while 37.6% did not. Regarding smoking habits, 14.5% were
smokers, and 85.5% were non-smokers. Knowledge levels were also assessed. For GNK, 6.3% demon-
strated poor knowledge, 48% had moderate knowledge, and 45.7% had good knowledge. In compari-
son, SNK was generally lower: 39.6% had poor knowledge, 56.3% moderate knowledge, and only 4.1%
good knowledge.

Table 1. Baseline characteristics of the participants (n=394)

Parameter Mean £ SD
Frequency (%)
Age (Year) 28.7+8
Sex
Female 341 (86.5%)
Male 53 (13.5%)
Nationality
Jordanian 361 (91.6%)
Not Jordanian 33 (8.4%)
Height (cm) 162.8 +10.2
Weight (Kg) 649+ 12.6
BMI (Kg/m?) 26.6 £ 4.5
Underweight 18 (4.6%)
Normal weight 224 (56.9%)
Overweight 113 (28.6%)
Obese 39 (9.9%)
Academic Degree
Student 25 (6.3%)
Diploma/bachelor's degree 313 (79.4%)
Master's/PhD degree 56 (14.3%)
University System
Government 287 (72.8%)
Private 107 (27.2%)
Years of experience
University student (No experience) 25 (6.3%)
Fresh graduate/ less than 2 years 181 (46%)
2-5 years 105 (26.6%)
>5-10 years 40 (10.2%)
>10 years 43 (10.9%)
MOH Professional license
Yes 155 (39.3%)
No 239 (60.7%)
Working place
Healthcare sector 181 (46%)
Self-employment 139 (35.4%)
Institutional organization 31 (7.7%)
Teaching 43 (10.9%)
Regular physical exercise
Yes 246 (62.4%)
No 148 (37.6%)
Smoking
Yes 57 (14.5%)
No 337 (85.5%)
GNK*
Poor 25 (6.3%)
Moderate 189 (48%)
Good 180 (45.7%)
SNK®
Poor 156 (39.6%)
Moderate 222 (56.3%)
Good 16 (4.1%)

* GNK: General nutrition knowledge. ® SNK: Sport nutrition knowledge

The association between the level of GNK and participants’ demographic, anthropometric, and lifestyle
characteristics is presented in Table 2. Participants with poor GNK had a slightly higher mean age (31.4
* 9.6 years) compared with those with moderate GNK (28.3 * 8 years) and good GNK (28.7 = 7.7 years);
however, this difference was not statistically significant (p = 0.117). A significant difference was ob-
served with respect to sex (p = 0.022). Among participants with poor GNK, 13.2% were males compared
to only 5.3% of females. Conversely, in the moderate GNK group, 54.7% of males and 46.9% of females
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; 954 -7
Nt —V.



2026 (Febrero), Retos, 75, 950-962 ISSN: 1579-1726, eISSN: 1988-2041 https://recyt.fecyt.es/index.php/retos/index

were represented, while in the good GNK group, females dominated (47.8%) compared to males
(32.1%). Nationality did not show a statistically significant relationship with GNK (p = 0.101). All par-
ticipants with poor GNK were Jordanian, while both moderate and good GNK groups included Jordani-
ans and non-Jordanians. In terms of BMI, there was no significant association (p > 0.05). The distribution
of BMI categories across GNK groups showed that underweight participants were more likely to have
good GNK (38.9%), while obesity was more common among those with poor or moderate GNK (12.8%
and 53.8%, respectively). A significant association was noted for educational degree (p = 0.003). Stu-
dents were more likely to have moderate GNK (80%), while participants with postgraduate qualifica-
tions (Master’s/PhD) were more frequently represented in the good GNK category (55.4%). Those with
only a diploma or bachelor’s degree were distributed across all GNK levels. The system of university
attended (government vs. private) did not significantly influence GNK (p = 0.313). Similarly, years of
experience showed no clear trend, although participants with more than 10 years of professional expe-
rience were more likely to fall into the moderate or good GNK categories (p = 0.081). Holding a profes-
sional license from the Ministry of Health (MOH) was not significantly associated with GNK (p = 0.123).
Likewise, the place of work (health sector, self-employment, associations/organizations, or teaching)
showed no significant variation across GNK levels (p = 0.566). Lifestyle factors, including regular exer-
cise (p = 0.582) and smoking status (p = 0.797), were not significantly related to GNK. While smokers
were slightly more represented in the good GNK group (49.1%) compared to the poor GNK group (7%),
this difference did not reach statistical significance.

Table 2. Association between GNK groups and participants’ demographic, anthropometric, and lifestyle characteristics

GNK
Parameter Poor Moderate Good P-value
Age (years) 31.4+96 283+8 28.7+7.7 0.117
Fesrs);le 18 (5.32/0) 160 (46.90%) 163 (47.%%) 0.022*
Male 7 (13.2%) 29 (54.7%) 17 (32.1%)
b;g;g)a“;g;y 25 (6.9%) 176 (48.8%) 160 (44.3%) 0101
Not Jordanian 0 13 (39.4%) 20 (60.6%) ’
BMI 246+48 29.4 £ 65.9 24 +3.6
Underweight 3(16.7%) 8 (44.4%) 7 (38.9%) 0517
Normal weight 10 (4.5%) 101 (45.1%) 113 (50.4%) 0'088
Overweight 7 (6.2%) 59 (52.2%) 47 (41.6%) ’
Obese 5 (12.8%) 21 (53.8%) 13 (33.3%)
Academic Degree
Student 1 (4%) 20 (80%) 4 (16%) 0.003*
Diploma/bachelor's degree 24 (7.7%) 144 (46%) 145 (46.3%) '
Master's/PhD degree 1 (1.8%) 24 (42.8%) 31 (55.4%)
University System
Government 16 (5.6%) 134 (46.7%) 137 (47.7%) 0.313
Private 9 (8.4%) 55 (51.4%) 43 (40.2%)
Years of experience
University student (No experience) 1 (4%) 19 (76%) 5(20%)
Fresh graduate/ less than 2 years 14 (7.7%) 84 (64.4%) 83 (45.9%) 0.081
2-5 years 8 (7.6%) 43 (41%) 54 (51.4%) ’
>5-10 years 0 20 (50%) 20 (50%)
>10 years 2 (4.7%) 23 (53.5%) 18 (41.9%)
MOH Professional license
Yes 13 (8.4%) 80 (51.6%) 62 (40%) 0.123
No 12 (5%) 109 (45.6%) 118 (49.4%)
Working place
Healthcare sector 12 (6.6%) 93 (51.4%) 76 (42%)
Self-employment 8 (5.8%) 13 (42.4%) 72 (51.8%) 0.566
Association or organization 2 (6.5%) 59 (41.9%) 16 (51.6%)
Teaching 3 (7%) 24 (55.8%) 16 (37.2%)
Regular physical exercise
Yes 10 (6.8%) 66 (44.6%) 72 (48.6%) 0.582
No 15 (6.1%) 123 (50%) 108 (43.9%)
Smoking
Yes 4 (7%) 25 (43.9%) 28 (49.1%) 0.797
No 21 (6.2%) 164 (48.7%) 152 (45.1%)

P-values are determined by the Chi-squared test and the Kruskal-Wallis test for parametric and non-parametric variables, respectively.
* Bold P-values represent significant results.
*Significant differences, p < 0.05
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The multinomial logistic regression analysis for determining factors associated with poor GNK is found
in Table 3. Results revealed a significant association between sex and poor GNK. Specifically, males were
found to have significantly higher odds of exhibiting poor GNK compared to females, with an OR of 3.822
(95% CI: 1.389 - 10.518, p = 0.009). Regarding the academic degree level, the analysis did not identify
a statistically significant association with poor GNK (p > 0.05).

Table 3. Predictors for poor GNK

Parameter OR 95% CI P-value
Sex
Female 1 1.389-10.518 0.009*
Male 3.822
Academic Degree
Student 9.149 0.466 - 179.781 0.145
Diploma/bachelor's degree 5.491 0.707 - 42.629 0.103
Master's/PhD degree 1

Multinomial logistic regression was considered in this table.
Good GNK is the reference group.

Abbreviations: CI: Confidence interval, and OR: Odds ratio.
*Significant differences, p < 0.05

The relationship between SNK and participants’ characteristics is presented in Table 4. The mean age
was similar across all SNK groups: 28.5 * 7.7 years among those with poor knowledge, 28.9 + 8.3 years
for moderate knowledge, and 28.4 + 6 years for good knowledge, with no significant differences (p =
0.816). Sex was not significantly associated with SNK (p = 0.952). In the poor SNK group, 39.3% were
females and 41.5% were males. The majority of both sexes clustered in the moderate group (56.6% of
females and 54.7% of males), while only a small minority had good SNK (4.1% of females, 3.8% of
males). Similarly, nationality showed no significant effect on SNK (p = 0.588). Among Jordanians, 39.1%
fell into the poor SNK group, 57.1% into the moderate group, and 3.9% into the good group, while non-
Jordanians followed a similar pattern. In contrast, BMI demonstrated a statistically significant associa-
tion with SNK. Participants with obesity were more represented in the poor SNK category (48.7%) com-
pared to those of normal weight (36.6%) or underweight (16.7%) (p = 0.016). Conversely, individuals
with a normal BMI were more likely to fall into the moderate or good SNK categories. Furthermore,
underweight participants were disproportionately represented in the good SNK group (22.2%) com-
pared to overweight or obese individuals (p = 0.001). Educational level also showed a strong association
with SNK (p = 0.001). The majority of students (64%) had poor SNK, while participants holding a di-
ploma or bachelor’s degree (58.5%) and those with a postgraduate qualification (58.9%) were more
frequently in the moderate group. A small proportion of participants with higher education (Mas-
ter’s/PhD) achieved good SNK (8.9%). The system of the university attended showed a trend but was
not statistically significant (p = 0.076). Participants from governmental universities had similar distri-
butions across SNK groups as those from private universities. A significant association was found for
years of professional experience (p = 0.011). Students (64%) were clustered in the poor SNK group,
while fresh graduates and those with up to ten years of experience were more often in the moderate
category. Interestingly, only a very small fraction across all experience groups fell into the good SNK
category, with slightly higher proportions among those with more than five years of experience. Posses-
sion of a professional license from the MOH was not significantly associated with SNK (p = 0.151). Like-
wise, workplace (healthcare sector, self-employment, association/organization, or teaching) did not
show significant differences across SNK groups (p = 0.123). However, regular exercise was significantly
associated with SNK (p = 0.048). Participants who exercised regularly were more likely to fall into the
moderate (58.8%) and good (6.8%) knowledge categories, compared with non-exercisers, who had
higher representation in the poor SNK group (42.7%) and lower likelihood of achieving good SNK
(2.4%). Smoking status was not significantly associated with SNK (p > 0.05). Smokers and non-smokers
were mostly concentrated in the moderate SNK group, with only a minimal percentage showing good
knowledge in either category.

The multinomial logistic regression for SNK (Table 5) identified several significant predictors for poor
SNK. BMI emerged as a significant positive predictor, with an OR of 1.224 (95% CI: 1.029 - 1.456, p =
0.023). Furthermore, regular exercise was a significant predictor. Individuals who did not engage in
regular exercise had significantly higher odds of poor SNK compared to those who did (OR = 3.466, 95%
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Cl: 1.139 - 10.549, p = 0.029). Finally, degree level also played a significant role in predicting poor SNK.
Compared to those with a Master's/PhD degree, individuals with a Diploma/Bachelor's degree had sig-
nificantly higher odds of poor SNK (OR = 4.368, 95% CI: 1.058 - 18.4, p = 0.042). However, years of
experience did not show a statistically significant (p > 0.05) association with poor SNK.

Table 4. Association between SNK groups and participants’ demographic, anthropometric, and lifestyle characteristics
SNK

Parameter Poor Moderate Good P-value
Age (years) 285+7.7 289 +83 284+6 0.816
Sex
Female 134 (39.3%) 193 (56.6%) 14 (4.1%) 0.952
Male 22 (41.5%) 29 (54.7%) 2 (3.8%)
Nationality
Jordanian 141 (39.1%) 206 (57.1%) 14 (3.9%) 0.588
Not Jordanian 15 (45.5%) 16 (48.5%) 2 (6.1%)
BMI 30.7+12.4 24.1+39 22.2+32
Underweight 3(16.7%) 11 (61.1%) 4 (22.2%) 0.016*
Normal weight 82 (36.6%) 133 (59.4%) 9 (4%) 0'001*
Overweight 52 (46%) 58 (51.3%) 3(2.7%) '
Obese 19 (48.7%) 20 (51.3%) 0
Academic Degree
Student 16 (64%) 6 (24%) 3 (12%) 0.001*
Diploma/bachelor's degree 122 (39%) 183 (58.5%) 8 (2.6%) '
Master's/PhD degree 18 (32.1%) 33 (58.9%) 5 (8.9%)
University System
Government 104 (36.2%) 170 (59.2%) 13 (4.5%) 0.076
Private 52 (48.6%) 52 (48.6%) 3 (2.8%)
Years of experience
University student (NO experience) 16 (64%) 6 (24%) 3(12%)
Fresh graduate/ less than 2 years 71 (39.2%) 104 (57.5%) 6 (3.3%) 0.011*
2-5 years 38 (36.2%) 66 (62.9%) 1 (1%) '
>5-10 years 14 (35%) 22 (55%) 4 (10%)
>10 years 17 (39.5%) 24 (55.8%) 2 (4.7%)
MOH Professional license
Yes 70 (45.2%) 78 (50.3%) 7 (4.5%) 0.151
No 86 (36%) 144 (60.3%) 9 (3.8%)
Working place
Healthcare sector 79 (43.6%) 97 (53.6%) 5 (2.8%)
Self-employment 52 (37.4%) 79 (56.8%) 8 (5.8%) 0.123
Association or organization 7 (22.6%) 24 (77.4%) 0
Teaching 18 (41.9%) 22 (51.2%) 3 (7%)
Regular physical exercise
Yes 51 (34.5%) 87 (58.8%) 10 (6.8%) 0.048*
No 105 (42.7%) 135 (54.9%) 6 (2.4%)
Smoking
Yes 19 (33.3%) 37 (64.9%) 1(1.8%) 0.301
No 137 (40.7%) 185 (54.9%) 15 (4.5%)

P-values are determined by the Chi-squared test and the Kruskal-Wallis test for parametric and non-parametric variables, respectively.
* Bold P-values represent significant results

Table 5. Predictors for poor SNK

Parameter OR 95% CI P-value
BMI 1.224 1.029 - 1.456 0.023*
Regular physical exercise
Yes 1 1.139 - 10.549 0.029*
No 3.466
Years of experience
University student (No experience) 2.765 0.001 - 5787.898 0.794
Fresh graduate/ less than 2 years 0.855 0.129 - 5.671 0.871
2-5 years 3.011 0.232-38.991 0.399
>5-10 years 0.35 0.05 - 2.448 0.29
>10 years 1
Academic Degree
Student 0.57 0.1-1079.947 0.884
Diploma/bachelor's degree 4.368 1.058-18.4 0.042*
Master's/PhD degree 1

e Multinomial logistic regression was considered in this table.
e Good SNK s the reference group
e Abbreviations: CI: Confidence interval, and OR: Odds ratio
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Discussion
___________________________________________________________________________________________________________________________|
Sports nutrition is crucial to enhance exercise performance, boost immunity, aid recovery, support ad-
aptation, and protect against injuries. Because little is known about the nutritional knowledge of nutri-
tionists in Jordan, this study set out to evaluate the levels of both their GNK and SNK, and to explore how
these are influenced by demographic, anthropometric, and lifestyle factors. The findings showed that
6.3% of participants had poor GNK, while 39.6% had poor SNK. Regression analysis further revealed
that male nutritionists were more likely to have lower GNK compared to females. For SNK, a higher BMI,
lack of regular physical activity, and holding only a diploma or bachelor’s degree were identified as fac-
tors associated with poorer SNK. No previous studies have been conducted in Jordan to determine the
GNK and SNK among nutritionists; however, the impact of our findings could be reflected on the public,
particularly athletes. Furthermore, the current findings can be used to inform policy development and
improve academic curriculum.

The observed level of SNK in this study aligns with the study objectives and hypothesis, whereas GNK
deviates from the expected results, likely reflecting the absence of mandatory sports nutrition courses
in the nutrition programs and dietetic sections in Jordanian universities. Nutrition programs in Jordan
primarily emphasize general human nutrition, food science, and clinical nutrition with limited focus on
sports nutrition. Moreover, no Jordanian universities offer undergraduate or postgraduate degrees in
sports nutrition. Additionally, there is limited support from governmental and private organizations and
a lack of a main professional or regulatory body tailored to sports nutrition. Furthermore, training op-
portunities are inadequate, and job prospects for nutritionists in professional clubs and team sports
remain limited.

Our GNK study findings are not consistent with previous studies in the world; a study indicated that all
healthcare professionals, including nutritionists, have poor clinical nutrition knowledge, and that in-
creasing the knowledge level of all healthcare professionals plays an essential part in improving clinical
nutrition practice (Abdollahi et al., 2013). Another study showed poor dental nutrition knowledge
among dietetics and nutrition students (Bapat et al., 2016). European dietitians demonstrated deficien-
cies in training on sustainable dietary patterns (SDP) and acknowledged the existence of barriers to
their development (Mufioz-Martinez et al., 2023). A study in Spain on health care professionals revealed
that their nutrition knowledge is not high (Fresan etal., 2023), and highlighted the need for SDP training
courses (Fresan et al.,, 2023; Muioz-Martinez et al.,, 2023).

Whereas SNK is consistent with the expected findings, a study conducted among Malaysian university
athletes revealed that they have poor SNK (Nor Azizam et al., 2022). Another study in the United States
showed inadequate SNK among student-athletes (Andrews et al., 2016).

The GNK and SNK among athletes and coaches in Jordan appear to be notably lacking, which may ad-
versely impacts their dietary practices and sports performance (Elsahoryi etal., 2021). A Scoping review
shows that the literature in this field is limited, and there is a need for additional research to reveal the
nutritional shortage and dietary intake of athletes (Hopper et al., 2025). Because student athletes face
well-known nutrition challenges and dietitians have been shown to effectively improve their dietary
outcomes, it is important to conduct more research using stronger methods (Riviere et al., 2021). Nutri-
tion education is crucial in enhancing dietary intake recommendations and nutrition awareness and
knowledge among athletes (Valliant et al.,, 2012). The absence of the right nutrition guidance for both
athletes and coaches highlights the need for targeted interventions to upgrade knowledge and practices
(Torres-McGehee et al., 2012; Cockburn et al., 2014). Athletes could gain significant benefits from re-
ceiving proper nutritional education and training, which would help enhance their understanding, im-
prove their eating habits, and ultimately contribute to better athletic performance (Alahmadi & Albas-
sam, 2023; Sanchez-Diaz et al.,, 2020). Having low nutrition knowledge puts athletes at risk for inappro-
priate nutrition choices that could reduce their performance and increase the likelihood of injury (Wer-
ner et al.,, 2022).

Globally, the GNK and SNK of athletes were poor; outcomes were significantly diverse amongst partici-
pants (Heikkila et al., 2018; Trakman et al., 2018-b; Amawi et al., 2022; Werner et al., 2022; Rushe &
Mullee, 2023). In Spain and Italy, the nutrition professionals have primitive knowledge to teach children
nutrition education (Dominguez-Rodriguez et al., 2023). There is a deficiency of GNK among nutrition

students and graduate dietitians. The findings indicate that recreational athletes generally have limited
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knowledge about nutrition, particularly those who have not consulted a registered nutritionist or re-
ceived formal training in nutrition. In Saudi Arabia, athletes and individuals involved in physical activi-
ties in Riyadh demonstrate a lack of adequate nutrition knowledge and have suboptimal dietary habits
(Alahmadi & Albassam, 2023).

Similarly, in Jordan, many studies showed poor general and sport nutrition knowledge among athletes
(Elsahoryi et al., 2021; Amawi et al., 2022; Al-Quran et al., 2023). A recent study reported that most
Jordanian sportspeople possessed poor GNK, with significant differences observed across demographic
characteristics (Elsahoryi et al., 2021). Furthermore, coaches demonstrated poorer knowledge com-
pared with athletes, indicating a possible gap in the instruction provided to sportspeople (Amawi et al.,
2022).

Clinical implications

Our findings supported limited nutrition knowledge among nutritionists. These findings highlight the
need for academic institutions and universities to incorporate core sports nutrition courses into nutri-
tion curricula. Furthermore, the development of specialized programs in sports nutrition that align with
labor market demands in sports and clinical practice is essential. In addition, integrating continuous
professional training - such as workshops, courses, and structured training programs - would
strengthen nutrition specialist competencies in sports nutrition field.

Implementing targeted sport nutrition programs and improving nutritionists in SNK can enhance the
quality of nutritional services provided to athletes, reduce reliance on non-expert consultants, and pro-
mote evidence-based practice in sports. The findings highlight the importance of raising awareness
among athletes and sports community about the value of consulting sports nutritionists for accurate
and precise dietary guidance.

These outcomes support policymakers, sports agencies and organizations in advocating for the inclu-
sion of professional sports nutritionists within sports clubs, team settings, and national federations. Ad-
ditionally, this study encourages future research to examine the association between nutritionist
knowledge gaps, athletes’ performance implications, and public health. Moreover, these findings may
create opportunities for future research to develop tools and educational interventions aimed at en-
hancing sports nutrition knowledge.

Strengths and limitations

This study is the first to assess sports nutrition specialists' knowledge in Jordan, addressing an im-
portant scientific gap. It involved a substantial sample size representing the knowledge of nutritionists
in Jordan. The questionnaire used was reliable and validated, as employed in a recently published arti-
cle. Furthermore, the participants were drawn from various labor markets, including hospitals, nutri-
tion centers, online platforms, and gym centers, and from all universities in Jordan, ensuring a repre-
sentative sample and accurate results.

The cross-sectional study does not determine factors that influence people, or measure how these fac-
tors influence them over time, it only evaluates the community at a certain date and time, without re-
vealing cause-and-effect associations. Moreover, because the questionnaire relied on self-reports, some
information might not be accurate as responses are subject to bias or overestimation of knowledge. A
further limitation is that convenience sampling is a non-randomized method which carries a risk of bias
and limited representativeness, making it insufficient to generalize results to all population.

Conclusions
___________________________________________________________________________________________________________________________|
This cross-sectional study was conducted to highlight the gaps in sport nutrition knowledge among nu-
trition students and professionals in Jordan in providing athletes with evidence-based guidance for in-
dividualized nutrition plans that enhance sports performance, support recovery, optimize health and
prevent nutrient deficiencies.

The findings highlight substantial gaps in sports nutrition knowledge among Jordanian nutrition spe-
cialists, while general nutrition knowledge was found to be fair. Male nutritionists with a diploma or
bachelor’s degree were more likely to exhibit lower GNK. For SNK, higher BMI, lack of regular physical
NSYVN I '
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activity, limited experience and holding only a diploma or bachelor’s degree were associated with
poorer SNK. These findings underscore the significance of sports nutrition in Jordan and provide a foun-
dation for future research to further document and address these knowledge gaps.

This study advances the field by providing the first comprehensive assessment of general and sports
nutrition knowledge among nutrition professionals in Jordan, highlighting the need for ongoing profes-
sional development. Future research should include other healthcare professionals and evaluate the im-
pact of targeted educational interventions on nutrition practices.

Acknowledgements

The authors would like to thank the Deanship of Scientific Research at Applied Science Private Univer-
sity for supporting this research.

Financing

This research received no external funding.

References

Abdollahi, M., Houshiarrad, A., Abtahi, M., Esmaeli, M., Pouraram, H., Khoshfetrat, M. R., Shakori, M. M., &
Keshel, S. H. (2013). The nutrition knowledge level of physicians, nurses and nutritionists in
some educational hospitals. Archives of  Advances in Biosciences, 4,
https://doi.org/10.22037 /jps.v4i0.4151

Alahmadi, A. K., & Albassam, R. S. (2023). Assessment of General and Sports Nutrition Knowledge, Die-
tary Habits, and Nutrient Intake of Physical Activity Practitioners and Athletes in Riyadh, Saudi
Arabia. Nutrients, 15(20), 4353. https://doi.org/10.3390/nu15204353

Alkasasbeh Jumah, W., Alawamleh, T., Farash, T., & Aloran, H. (2025). Enhancing sports nutrition kno-
wledge among undergraduate student-athletes through educational interventions. Retos, 70, 11-
23. https://doi.org/10.47197 /retos.v70.114500

Al-Quran, M., Muhamad, A. S., Ahmad, N. S., & Ooi, F. K. (2023). Sports nutrition knowledge, attitude, and
practice among male gymnasium users in Jordan. Malaysian Journal of Nutrition, 29(3).
https://doi.org/10.31246/mjn-2022-0112

Amawi, A. T., AbuAwad, B., Alshuwaier, G. O., Alnuaim, A. A., Bursais, A. K,, & Alaqil, A. 1. (2022). Un-
derstanding the Sport-Nutrition Knowledge and Practices among Jordanian Olympic Prepara-
tion Program’s Athletes and Coaches for TOKY02020 Olympic Games. International Journal of
Human Movement and Sports Sciences, 10(3), 567-573.
https://doi.org/10.13189/5aj.2022.100325

Andrews, A., Wojcik, J. R, Boyd, ]. M., & Bowers, C. ]. (2016). Sports Nutrition Knowledge among Mid-
Major Division I University Student-Athletes. Journal of Nutrition and Metabolism, 2016,
3172460. https://doi.org/10.1155/2016/3172460

Bapat, S., Asawa, K., Bhat, N., Tak, M., Gupta, V. V., Chaturvedi, P., Daryani, H., & Shinde, K. (2016). Assess-
ment of Dental Nutrition Knowledge among Nutrition/Dietetics Students. Journal of Clinical and
Diagnostic Research: JCDR, 10(11), 7.C37-7C40.
https://doi.org/10.7860/JCDR/2016/20851.8889

Bartlett, J.E., Kotrlik, ]. W., & Higgins, C. C. H. (2001). Organizational research: Determining appropriate
sample size in survey research. Information technology, learning, and performance jour-nal,
19(1), 43-50.

Black, M. M. (1999). Nutrition, Health, and Child Development: Research Advances and Policy Recom-
mendations: edited by Sally M Grantham-McGregor, 1998, 257 pages, softcover. Pan American
Health Organization Publications Program, Washington, DC. The American Journal of Clinical
Nutrition, 69(3), 578. https://doi.org/10.1093/ajcn/69.3.578

Cockburn, E., Fortune, A., Briggs, M., & Rumbold, P. (2014). Nutritional Knowledge of UK Coaches. Nu-
trients, 6(4), 1442-1453. https://doi.org/10.3390/nu6041442

NI

szh‘;{"i 960



https://doi.org/10.22037/jps.v4i0.4151
https://doi.org/10.3390/nu15204353
https://doi.org/10.13189/saj.2022.100325
https://doi.org/10.1155/2016/3172460
https://doi.org/10.7860/JCDR/2016/20851.8889
https://doi.org/10.1093/ajcn/69.3.578
https://doi.org/10.3390/nu6041442

2026 (Febrero), Retos, 75, 950-962 ISSN: 1579-1726, eISSN: 1988-2041 https://recyt.fecyt.es/index.php/retos/index

Condo, D., Lohman, R, Kelly, M., & Carr, A. (2019). Nutritional Intake, Sports Nutrition Knowledge and
Energy Availability in Female Australian Rules Football Players. Nutrients, 11(5), 971.
https://doi.org/10.3390/nu11050971

Dominguez-Rodriguez, A., Cebolla I Marti, A., Navarro, J., & Bafios Rivera, R. M. (2023). Nutritional edu-
cation knowledge of teachers and nutritionists in four European countries. Nutricion Hospitala-
ria, 40(1), 136-143. https://doi.org/10.20960/nh.03930

Elsahoryi, N. A,, Odeh, M. M,, Jadayil, S. A., McGrattan, A. M., Hammad, F. ]., Al-Maseimi, O. D., & Alzoubi,
K. H. (2023). Prevalence of dietary supplement use and knowledge, attitudes, practice (KAP) and
associated factors in student population: A cross-sectional study. Heliyon, 9(4), e14736.
https://doi.org/10.1016/j.heliyon.2023.e14736

Elsahoryi, N. A., Trakman, G., & Al Kilani, A. (2021). General and sports nutrition knowledge among Jor-
danian adult coaches and athletes: A cross-sectional survey. PLoS One, 16(11), e0258123.
https://doi.org/10.1371/journal.pone.0258123

Fresan, U., Vidal-Carou, M. C., Ramos-Truchero, G., de Pipaon, M. S., Moreno, L. A., & Salas-Salvado, ].
(2023). Knowledge, attitude, and patient advice on sustainable diets among Spanish health pro-
fessionals. Frontiers in Nutrition, 10, 1182226. https://doi.org/10.3389/fnut.2023.1182226

Hardy, R., Kliemann, N., Evansen, T., & Brand, ]J. (2017). Relationship Between Energy Drink Consum-
ption and Nutrition Knowledge in Student-Athletes. Journal of Nutrition Education and Behavior,
49(1), 19-26.el. https://doi.org/10.1016/j.jneb.2016.08.008

Heikkila, M., Valve, R., Lehtovirta, M., & Fogelholm, M. (2018). Nutrition Knowledge Among Young Fin-
nish Endurance Athletes and Their Coaches. International Journal of Sport Nutrition and Exer-
cise Metabolism, 28(5), 522-527. https://doi.org/10.1123 /ijsnem.2017-0264

Hidayat, R. A, Fadli, [, Sigit, N., & Zhanneta, K. (2024). The effect of nutrition on badminton athlete per-
formance: A systematic review. Retos, 56, 854-863. https://doi.org/10.47197 /re-
tos.v56.105005

Hopper, C., Mooney, E., & Mc Cloat, A. (2025). Nutritional Intake and Dietary Knowledge of Athletes: A
Scoping Review. Nutrients, 17(2), 207. https://doi.org/10.3390/nu17020207

Jovanov, P., Pordi¢, V., Obradovi¢, B., Barak, 0., Pezo, L., Mari¢, A., & Sakac, M. (2019). Prevalence, kno-
wledge and attitudes towards using sports supplements among young athletes. Journal of the
International Society of Sports Nutrition, 16(1), 27. https://doi.org/10.1186/s12970-019-
0294-7

Kesmodel, U. S. (2018). Cross-sectional studies—What are they good for? Acta Obstetricia Et Gynecolo-
gica Scandinavica, 97(4), 388-393. https://doi.org/10.1111/a0gs.13331

Maier, C., Thatcher, J. B, Grover, V., & Dwivedi, Y. K. (2023). Cross-sectional research: A critical perspec-
tive, use cases, and recommendations for IS research. International Journal of Information Ma-
nagement, 70, 102625. https://doi.org/10.1016/j.ijinfomgt.2023.102625

Mera-Zouain, L., Carballo, . L., & Guilabert Mora, M. (2022). Sports Supplements User Profile Based on
Demographic, Sports, and Psychological Variables: A Cross-Sectional Study. Nutrients, 14(21),
4481. https://doi.org/10.3390/nu14214481

Mufioz-Martinez, J., Carrillo-Alvarez, E., & Janiszewska, K. (2023). European dietitians as key agents of
the green transition: An exploratory study of their knowledge, attitudes, practices, and training.
Frontiers in Nutrition, 10, 1129052. https://doi.org/10.3389/fnut.2023.1129052

Nor Azizam, N. S,, Yusof, S. N., Amon, |. ]., Ahmad, A, Safii, N. S., & Jamil, N. A. (2022). Sports Nutrition and
Food Knowledge among Malaysian University Athletes. Nutrients, 14(3), 572.
https://doi.org/10.3390/nu14030572

Qoqazeh, A., Al-Bakheit, A., & Ghazzawi, H. (2024). A Cross-Sectional Study on Knowledge, Attitudes, and
Practices (KAP) toward Sport Supplements and Doping Agents in the Jordanian Community. In-
ternational Journal of Human Movement and Sports Sciences, 12(1), 84-98.
https://doi.org/10.13189/saj.2024.120111

Riviere, A. ], Leach, R., Mann, H., Robinson, S., Burnett, D. O., Babu, J. R,, & Frugé, A. D. (2021). Nutrition
Knowledge of Collegiate Athletes in the United States and the Impact of Sports Dietitians on Re-
lated Outcomes: A Narrative Review. Nutrients, 13(6), 1772.
https://doi.org/10.3390/nu13061772

Rushe, C., & Mullee, A. (2023). Ladies Gaelic football players: Knowledge and sources of nutrition infor-
mation for performance. Proceedings of the Nutrition Society, 82(0CE4), E262.
https://doi.org/10.1017/S0029665123003385

NI
K 961
N


https://doi.org/10.3390/nu11050971
https://doi.org/10.20960/nh.03930
https://doi.org/10.1016/j.heliyon.2023.e14736
https://doi.org/10.1371/journal.pone.0258123
https://doi.org/10.3389/fnut.2023.1182226
https://doi.org/10.1016/j.jneb.2016.08.008
https://doi.org/10.1123/ijsnem.2017-0264
https://doi.org/10.3390/nu17020207
https://doi.org/10.1186/s12970-019-0294-7
https://doi.org/10.1186/s12970-019-0294-7
https://doi.org/10.1111/aogs.13331
https://doi.org/10.1016/j.ijinfomgt.2023.102625
https://doi.org/10.3390/nu14214481
https://doi.org/10.3389/fnut.2023.1129052
https://doi.org/10.3390/nu14030572
https://doi.org/10.13189/saj.2024.120111
https://doi.org/10.3390/nu13061772
https://doi.org/10.1017/S0029665123003385

2026 (Febrero), Retos, 75, 950-962 ISSN: 1579-1726, eISSN: 1988-2041 https://recyt.fecyt.es/index.php/retos/index

Salgado,]. V.V, Lollo, P.C. B,, Amaya-Farfan, J., & Chacon-Mikahil, M. P. (2014). Dietary supplement usage
and motivation in Brazilian road runners. Journal of the International Society of Sports Nutrition,
11, 41. https://doi.org/10.1186/s12970-014-0041-z

Sanchez-Diaz, S., Yanci, ]., Castillo, D., Scanlan, A. T., & Raya-Gonzalez, ]. (2020). Effects of Nutrition Edu-
cation Interventions in Team Sport Players. A Systematic Review. Nutrients, 12(12), 3664.
https://doi.org/10.3390/nu12123664

Torres-McGehee, T. M., Pritchett, K. L., Zippel, D., Minton, D. M., Cellamare, A., & Sibilia, M. (2012). Sports
nutrition knowledge among collegiate athletes, coaches, athletic trainers, and strength and con-
ditioning specialists. Journal of Athletic Training, 47(2), 205-211.
https://doi.org/10.4085/1062-6050-47.2.205

Trakman, G. L., Forsyth, A., Hoye, R, & Belski, R. (2017). Developing and validating a nutrition knowledge
questionnaire: Key methods and considerations. Public Health Nutrition, 20(15), 2670-2679.
https://doi.org/10.1017/S1368980017001471

Trakman, G. L., Forsyth, A., Hoye, R., & Belski, R. (2018-a). Development and validation of a brief general
and sports nutrition knowledge questionnaire and assessment of athletes’ nutrition knowledge.
Journal of the International Society of Sports Nutrition, 15, 17.
https://doi.org/10.1186/s12970-018-0223-1

Trakman, G. L., Forsyth, A., Middleton, K., Hoye, R., Jenner, S., Keenan, S., & Belski, R. (2018-b). Australian
Football Athletes Lack Awareness of Current Sport Nutrition Guidelines. International Journal of
Sport Nutrition and Exercise Metabolism, 28(6), 644-650. https://doi.org/10.1123/ijs-
nem.2018-0002

Valliant, M. W., Emplaincourt, H. P., Wenzel, R. K., & Garner, B. H. (2012). Nutrition education by a regis-
tered dietitian improves dietary intake and nutrition knowledge of a NCAA female volleyball
team. Nutrients, 4(6), 506-516. https://doi.org/10.3390/nu4060506

Wang, X.,, & Cheng, Z. (2020). Cross-Sectional Studies: Strengths, Weaknesses, and Recommendations.
Chest, 158(15S), S65-S71. https://doi.org/10.1016/j.chest.2020.03.012

Werner, E. N., Guadagni, A. ], & Pivarnik, J. M. (2022). Assessment of nutrition knowledge in division I
college athletes. Journal of American College Health: ] of ACH, 70(1), 248-255.
https://doi.org/10.1080/07448481.2020.1740234

Authors and translators' details:
[

Maysoun S. Qutob m_alqutob@asu.edu.jo Author
Ali Qoqazeh aliqgoqazeh4@gmail.com Author
Firas Sultan Azzeh firas.azzeh@bmc.edu.sa Author
Mai Adnan Abdullah mabdullah@meu.edu.jo Author
Fadwa Hammouh fhammouh@aum.edu.jo Author

NI
B 962
N



https://doi.org/10.1186/s12970-014-0041-z
https://doi.org/10.3390/nu12123664
https://doi.org/10.4085/1062-6050-47.2.205
https://doi.org/10.1017/S1368980017001471
https://doi.org/10.1186/s12970-018-0223-1
https://doi.org/10.1123/ijsnem.2018-0002
https://doi.org/10.1123/ijsnem.2018-0002
https://doi.org/10.3390/nu4060506
https://doi.org/10.1016/j.chest.2020.03.012

