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ABSTRACT

Hydration plays an important role in maintaining the performance and cognitive function of athletes.
However, there is limited research on the relationship between hydration knowledge and practice
among shooters, particularly in the state of Perak. Hence, this study aims to investigate the
correlation between hydration knowledge and hydration practices among Perak shooters. Thirty-two
shooters (age: 16 £ 2 years) were assessed for hydration levels using Urine Specific Gravity (USG)
measurements and were surveyed using the Hydration Knowledge Scale (HyKS) to evaluate their
understanding of hydration principles. The selection criteria included active shooters who
participated in state-level competitions. The study found a significant moderate negative correlation
between total hydration knowledge scores and USG levels (p < 0.01). This suggests that individuals
with moderate hydration knowledge tend to exhibit better hydration practices. Furthermore,
increased knowledge about hydration appears to contribute to improved hydration habits, which may
enhance shooting accuracy and overall performance. Future research should use accurate methods to
check hydration for small populations such as blood osmolality or wearable devices.
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INTRODUCTION

Water is necessary for life to exist and for development. Individual hydration requirements can differ
depending on factors such as body weight, environmental conditions, and the intensity and duration of
physical activity (Stevenson, Zabinsky, & Hedrick, 2019). Hence, lack of water consumption and
water replacement will harm the human body, especially the athlete’s performance, heart rate, and
cognitive (Mendonca, Teixeira, Heffernan, & Fernhall, 2013; Stevenson et al., 2019). Athletes need to
be aware of proper hydration practices and attitudes, as they can positively impact their performance.
Student-athletes studying sports science have been shown to have better awareness of hydration
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knowledge (Abd Rashid, Aznan, & Ismail, 2021) but previous studies indicate that many athletes are
unaware of the benefits of staying hydrated for optimal performance (Judge et al., 2021; Scanlon &
Norton, 2024). Research shows that adequate water intake can reduce heart rate during and after
exercise, positively impacting cardiovascular health and peak performance (Mendonca et al., 2013;
Porto et al., 2023). Dehydration, by contrast, thickens the blood and increases heart strain (Rodin,
Shapiro, Pinhasov, Kreinin, & Kirby, 2022). Proper hydration also enhances cognitive functions like
attention, memory, and executive abilities, which are crucial for sports requiring high psychological
stability and focus, such as shooting (Badarin et al., 2023; Monfared, Tenenbaum, & Folstein, 2019;
Ortega & Wang, 2018; Shao et al., 2020).

Shooting is a closed-motor skill that requires a high level of mental focus and anti-interference ability.
There is a demand for executive and control functions in the shooting movement (Shao et al., 2020).
Most studies focus on the psychological effect of shooting (Lu, Li, Wu, Liu, & Wu, 2021; Shao et al.,
2020), but there is a lack of studies on the effect of dehydration on shooting sports. Shooting is a skill
that demands focus, a high level of confidence, paying attention to the target, and a reduction in
anxiety over the outcome of the shot (Alanagh & Atashgahian, 2017). Previous study has examined
the impact of dehydration on archery performance, subjective sensations, and heart rate response and
the findings indicate that dehydration during a competition leads to reduced concentration, heightened
fatigue, and an elevated heart rate (Savvides, D. Giannaki, Vlahoyiannis, S. Stavrinou, & Aphamis,
2020). Despite its significance, there is limited thorough research on knowledge and practice of
dehydration in athletes participating in shooting sports. Hence, the purpose of this study is to address
the complex problems related to dehydration in shooting sports and the knowledge and practice
among the Perak shooting team.

MATERIAL AND METHOD
Samples

Thirty-two athletes from the Perak shooting team were selected using purposive sampling,
involving both male and female participants, based on specific inclusion and exclusion criteria. The
inclusion criteria for this study required participants to be active pistol or rifle shooters registered
under MSN Perak. Athletes were excluded if they declined to participate, were retired, or had recently
undergone a surgical procedure involving anesthesia or received intravenous contrast dye for imaging
tests such as CT or MRI scans. The participants, aged between 14 and 21 years old, consisted of both
Pistol and Rifle shooters.

Hydration Knowledge Scale (HyKS) KS

The Hydration Knowledge Scale (HyKS) questionnaire assesses participants' understanding
of basic hydration, including fluid needs and dehydration signs, with 16 questions on a scale from -2
to 2. Certain answers are scored normally, while others are reverse scored. A perfect score of 32
reflects excellent hydration knowledge, with no external help allowed. The HyKS originally
developed and psychometrically validated, where developers used comprehensive item analysis,
factor analysis, and assessed internal consistency with reliability measures showing strong item-total
correlations (r=0.90) and good construct validity (Veilleux et al., 2020). Additionally, adaptations of
the HyKS or similar hydration questionnaires have been employed in athletic contexts including
Malaysian athletes to assess hydration knowledge, attitudes, and behaviors (Esa, Saad, Phing,
Karppaya, & Sport, 2015).
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Table 1: HyKS Score Classification (Ashadi, Mirza, & Siantoro, 2018)

Category of Knowledge Score
Very Good 25-32
Good 20-24
Fair 13-19
Less 7-12
Poor 0-6
Very Poor <0

Urine Specific Gravity (USG)

Urine Specific Gravity (USG) was used as testing to check the practice of water consumption
among the shooters. USG measures the concentration and water balance of a person's urine. A small
amount of urine was placed in a urine refractometer to analyse the hydration status. Urine-specific
gravity should be between 1.010 and 1.030. Normal value ranges may differ slightly between
laboratories. The urine samples were collected randomly during break times to align with the study’s
objective of assessing the athletes’ hydration practices during typical training or competition routines.

Table 2: USG Reading Classification (Casa et al., 2000)

USG Value Category
<1.010 Well Hydrated
1.010 -1.019 Minimally Hydrated
1.020 - 1.029 Significantly Dehydrated
>1.030 Severely Dehydrated

Procedure

The data collection was conducted at the Perak Shooting Range. Participants were provided
with a consent form to sign the day before the measurements, signifying their agreement to participate
in the study and comply with all procedures. They were reminded to refrain from taking any
medications that could influence the test results. Testing was carried out between 10:00 a.m. to 12:00
p.m., during break time. Each participant was assigned a label such as “participant 1, participant 2,”
and so forth, to maintain confidentiality and facilitate linking questionnaire responses with test results.
The testing took place in the doping room at the Perak Shooting Range in Chemor, Perak.

The questionnaire was distributed right after the participant was done with the USG based on
the number of participants that had been labeled. The participants answered 16 questions on the HyKS
questionnaire based on their knowledge without any help. Data were collected and analyzed after the
participants answered all the questions. All research procedures concerning human subjects were
accepted by the UITM Research Ethic Committee with reference number REC-ERC/28/2024.

RESULTS

The mean HyKS score of 14.40 £ 5.17 indicates a fair level of hydration knowledge among the
shooters. The wide standard deviation suggests a significant variation in the knowledge levels, with
some shooters demonstrating a strong understanding of hydration principles, while others have limited
knowledge. The mean USG value of 1.019 = 0.008 suggests that they were at minimally hydrated.
The low standard deviation indicates relatively uniform hydration statuses among the participants,
with most shooters gaining similar USG values.
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Table 3: Descriptive between HyKS score and USG

N Mean Std. Deviation
HyKS Score 32 14.40 5.17
USG 32 1.019 0.008

The Spearman correlation coefficient between the total HyKS score and USG is -0.650. This indicates
a moderate negative correlation between hydration knowledge and USG values. The correlation
between HyKS scores and USG yielded a p-value of <0.001, which is below the significance
threshold of 0.01. This result indicates that the correlation is statistically significant at the 0.01 level.

Table 4: Spearman Correlation

HyKS score USG
Correlation Coefficient 1.000 -.650°
Total score Sig. (2-tailed) . <.001
N 32 32
Correlation Coefficient -.650° 1.000
UsG Sig. (2-tailed) <.001 :
N 32 32

*Correlation is significant at the 0.01 level (2-tailed)

DISCUSSION

The objective of this study was to investigate the relationship between hydration knowledge and
practices among Perak shooters. The results supported the hypothesis, revealing a moderate negative
correlation between knowledge scores and urine-specific gravity (USG) values. Although the
correlation between hydration knowledge and USG signifies a meaningful relationship, it remains
moderate rather than strong. Several factors are likely to contribute to this outcome. As reported by
McDermott et al. (2024), self-reported fluid intake showed a significant negative correlation with
USG, whereas hydration knowledge did not, indicating that possessing knowledge about hydration
does not necessarily translate into appropriate hydration behavior. Similarly, Jusoh and Salim (2019)
found no association between hydration knowledge and USG in Malaysian soccer players (r =—0.099,
p = 0.639). The current study shows moderate correlation may reflect a partial translation of
knowledge into practice stronger than those earlier findings, but not absolute. Environmental and
sport-specific factors may have contributed to the moderate correlation observed in this study. The
participants, who were young shooting athletes, trained under structured schedules with consistent
access to fluids. This controlled environment may have minimized behavioral variability, thereby
limiting the strength of the correlation. Similar findings have been reported in other athletic settings,
such as rugby and soccer, where routine hydration breaks and coaching supervision often result in
weaker or non-significant associations between hydration knowledge and actual hydration status
(Jusoh & Salim, 2019; Scanlon & Norton, 2024). Additionally, the current study used random break-
time USG samples, offering a snapshot of real-world hydration. However, USG fluctuates throughout
the day based on recent intake and exercise. Previous study show that 24-hour collections or first-
morning voids typically yield stronger biomarker correlations with intake (Perrier et al., 2013). The
current study used methodology, while ecologically valid, introduces greater within-subject
variability, diluting the potential for a stronger statistical relationship. The overall knowledge scores
and the hydration knowledge scale suggest that most athletes lacked sufficient knowledge, indicating
a need for educational programmes and routine hydration monitoring to improve practices. These
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findings highlight the necessity of educational programmes and regular hydration monitoring to
enhance hydration practices. Moreover, water consumption has been linked to a reduction in resting
heart rate as well as heart rate during and after exercise, particularly when larger volumes are
consumed (Grasser, 2020; Mendonca et al., 2013; Porto et al., 2023). Dehydration can thicken the
blood, increasing the workload on your heart, which in turn can raise your heart rate (Rodin et al.,
2022). This emphasizesme the importance of proper hydration for cardiovascular health and peak
performance. In addition, water consumption has been shown to impact cognitive function positively.
Adequate hydration is associated with improved cognitive abilities, including attention, memory,
learning, and executive functions (Garcia, Ortega, Lorenzo-Mora, & Bermejo, 2022). Shooting sports
require high levels of psychological stability and concentration (Shao et al., 2020) which eventually
makes cognitive function crucial for these sports (Badarin et al., 2023). This emphasizes why
knowledge regarding hydration is important for shooting athletes to enhance their performance. As
hydration knowledge increases, the urine-specific gravity (a measure of hydration status) tends to
decrease, implying better hydration. The relationship between hydration knowledge and practice is
crucial in various contexts. However, previous studies have suggested that while knowledge of
hydration is important, it does not always translate into healthier daily habits (McDermott, Zhao, &
Veilleux, 2024; Sedek, Mohamad, & Kasim, 2015). A combination of education and practical,
science-based strategies can help athletes maintain optimal hydration levels. This can be achieved by
organizing workshops and seminars on the importance of hydration and its impact on performance,
recovery, and overall health. Inviting nutritionists, sports scientists, and medical professionals to
speak to athletes can provide valuable insights and guidance on effective hydration practices. A one-
time educational sessions for high school athletes and hydration education programmes for collegiate
female indoor-sport athletes have all been shown to enhance hydration status, behaviours, and
knowledge (Abbasi, Lopez, Kuo, & Shapiro, 2021).

CONCLUSION

This study highlights the importance of hydration knowledge and practice in optimizing performance
among Perak shooters. Findings indicate a gap between athletes’ knowledge of hydration and their
actual practices, a significant moderate negative correlation between total hydration knowledge scores
and USG levels. This suggests that individuals with moderate hydration knowledge tend to exhibit
better hydration practices. The moderate correlation suggests that while athletes may understand the
significance of hydration, translating this knowledge into consistent behaviours remains a challenge.
Bridging this gap through education and practical interventions could help shooters maintain optimal
hydration, supporting both cognitive and physical performance (McDermott et al., 2024; Sedek et al.,
2015). Future studies could enhance accuracy in hydration assessment with advanced methods like
blood osmolality testing or wearable hydration sensors, especially for targeted athlete populations.
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