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ABSTRACT 

Background/Objectives: Ginger Extract Powder E is a heat-processed ginger preparation enriched in 6-shogaol.. It has 

been reported to reduce fatigue caused by desk workload, as well as eye fatigue and shoulder stiffness. However, there 

is a lack of research investigating the effects of Ginger Extract Powder E on cognitive function. The purpose of this 

study was to evaluate the effects of Ginger Extract Powder E intake on cognitive function after Visual Display Terminal 

(VDT) work in healthy adults who experienced eye fatigue and reduced concentration during the task. 

Methods: A randomized, double-blind, placebo-controlled, parallel-group study was conducted on 88 healthy adult 

male and female aged 21 to 73 years. Participants were randomly assigned to receive either a test food containing 

Ginger Extract Powder E (100 mg) or a placebo daily for 12 weeks. Participants were assessed at weeks 0 and 12 using 

Cognitrax and the critical flicker-fusion frequency after 60 minutes of VDT work. 

Results: At 12 weeks of intervention, the primary outcome—Complex Attention score on the Cognitrax assessment—

was significantly higher in the Ginger Extract Powder E group compared with the placebo group, with values exceeding 

the mean. 
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Conclusions: The results suggest that continuous intake of Ginger Extract Powder E prevents attention decline induced 

by VDT work and helps maintain concentration. Additionally, no adverse events were observed under the conditions of 

this study, and there were no safety issues. 

Trial registration: jRCT 1030240208 

Keywords: Ginger extract; VDT work; attention; concentration; cognitive function 
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INTRODUCTION 

Ginger (Zingiber officinale) has long been used worldwide 

as both a spice and a herbal medicine. Its principal 

bioactive compounds are 6-shogaol and 6-gingerol [1], 

which exhibit antioxidant and anti-inflammatory 

properties, with 6-shogaol demonstrating greater 

physiological activity [2-5]. The antioxidant activity of 6-

shogaol includes the inhibition of oxidative damage in 

skeletal muscle cells [6] and the protective effect against 

oxidative stress in melanocytes [7]. Regarding its anti-

inflammatory activity, studies have reported the 

inhibition of neuroinflammation in Proteus mirabilis-

induced Parkinson’s disease animal model [8], and the 

mitigation of lung inflammation in a murine asthma 

model [9]. Additionally, 6-shogaol has been reported to 

increase optic nerve head blood flow in rats [10]. 

6-Shogaol is produced by heat treatment of 6-

gingerol [1]. Ginger Extract Powder E, produced by 

powdering ginger extract with an increased 

concentration of 6-shogaol through heat treatment, has 

been reported to possess various health benefits. 

Continuous intake of Ginger Extract Powder E has been 

reported to reduce fatigue caused by desk workload [11]. 

Furthermore, it has been reported to reduce eye fatigue 

and improve shoulder stiffness in women [12]. These 

effects may be attributed to the antioxidant, anti-

inflammatory, and blood flow-promoting properties of 6-

shogaol. 

https://www.ffhdj.com/
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In recent years, the rapid development of 

information technology has led to a significant increase 

in both the number of people using Visual Display 

Terminals (VDT), such as computers, tablets, and 

smartphones, and the amount of time spent on such 

devices [13]. Prolonged VDT use is known to cause 

symptoms of asthenopia, including eye strain, dry eye, 

and blurry vision, as well as musculoskeletal symptoms 

such as carpal tunnel syndrome, tension neck syndrome, 

and wrist tendonitis [14-17]. Additionally, VDT work has 

been suggested to induce psychological and brain 

fatigue, potentially leading to a decline in cognitive 

function [18-20]. Cognitive decline impairs concentration 

and affects sustained attention, potentially leading to a 

decrease in operational safety and an increase in 

operational errors [20]. Therefore, it is a matter of 

concern not only for individuals but also for society. 

This study aimed to investigate the effects of 

continuous intake of Ginger Extract Powder E for 12 

weeks on cognitive function after 60 minutes of VDT 

work. The participants were healthy adults who 

experienced eye fatigue and reduced concentration due 

to VDT work. In this study, the primary outcome was the 

Complex Attention score from Cognitrax assessed at 12 

weeks of intervention, and the effects on cognitive 

function after VDT work were evaluated. Additionally, 

visual fatigue was evaluated before and after VDT work 

using the critical flicker-fusion frequency. 

METHODS 

Study design: This study used a randomized, double-

blinded, placebo-controlled, parallel-group design with 

an intervention period of 12 weeks. Participants were 

randomly assigned to either the test food or placebo 

group in a 1:1 allocation ratio using a computer. 

Throughout the study, the principal investigator, 

participants, medical staff, and all other personnel 

involved in the study were blinded to the treatment 

provided. The primary outcome was the Complex 

Attention score from Cognitrax assessed at 12 weeks of 

intervention. The secondary outcomes included 

Cognitrax scores (excluding Complex Attention) at 12 

weeks, along with their changes and percentage changes 

from baseline. Additionally, the critical flicker-fusion 

frequency scores (both eyes, dominant eye, and non-

dominant eye) before and after VDT work at 12 weeks, 

along with their changes from baseline, were assessed. 

The VDT work consisted of participants operating a 

handheld gaming device for 60 minutes. This study was 

conducted at Medical Corporation Seishinkai, Takara 

Clinic (Tokyo, Japan) from July 2024 to February 2025 by 

a contract research organization ORTHOMEDICO Inc. 

(Tokyo, Japan). 

Ethics Statement: The study complied with the 

Declaration of Helsinki (2013) and the Ethical Guidelines 

for Medical Research Involving Human Subjects. The 

study was approved by the Ethics Committee of Medical 

Corporation Seishinkai, Takara Clinic (Tokyo, Japan) 

under approval number 2406-04426-0061-10-TC and 

registered with the Japan Registry of Clinical Trials (jRCT 

1030240208). 

Participants: The participants were healthy Japanese 

adult men and women, who had received a prior 

explanation of the study, demonstrated comprehension 

of its contents, and provided written consent to 

participate. The participants experienced eye fatigue and 

reduced concentration due to their daily VDT work, 

causing the Complex Attention score in the pre-

intervention Cognitrax assessment to significantly 

decrease after the VDT work. Additionally, participants 

had unaided or corrected binocular visual acuity of 1.0 or 

higher, did not wear contact lenses, and were able to 

switch to glasses during testing. Participants' eligibility 

for the study was determined by the principal 

investigator based on their Mini Mental State 

Examination (MMSE)-J score of 24 or higher, indicating 

no signs of dementia. The exclusion criteria were 
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recorded in the Japan Registry of Clinical Trials 

(jRCT1030240208). 

Intervention: Participants consumed one capsule of 

either the test food or placebo daily in the morning for 12 

weeks. The test food contained 100 mg of Ginger Extract 

Powder E (2 mg of 6-shogaol, 0.5 mg of 6-gingerol; Ikeda 

Tohka Industries Co., Ltd., Hiroshima, Japan) per capsule, 

while the placebo contained 100 mg of dextrin per 

capsule. The intervention was encapsulated in brown No. 

2 capsules, rendering them indistinguishable in 

appearance, shape, color, odor, and taste. The capsules 

were provided by Ikeda Food Research Co., Ltd. 

(Hiroshima, Japan).  

Cognitrax: Cognitrax (Health Solution, Inc., Tokyo, Japan) 

was used to assess cognitive function after 60 minutes of 

VDT work at pre-intervention (baseline) and at 12 weeks 

of intervention. Cognitrax consisted of 10 test items 

(Verbal Memory Test, Visual Memory Test, Finger 

Tapping Test, Symbol Digit Cording, Stroop Test, Shifting 

Attention Test, Continuous Performance Test, Perception 

of Emotions, Non-Verbal Reasoning Test, 4-Part 

Continuous Performance Test) which were administered 

in the order listed. The results were standardized to 

scores with a mean of 100 and a standard deviation of 15, 

which were then categorized into 16 cognitive domains 

(Neurocognitive Index、Composite Memory、Verbal 

Memory、Visual Memory、Psychomotor Speed、

Reaction Time、Complex Attention, Cognitive Flexibility

、Processing Speed、Executive Function、Social Acuity

、Reasoning、Working Memory、Sustained Attention

、Simple Attention、Motor Speed). The mean score for 

each cognitive domain was 100, with higher scores 

indicating better cognitive function. 

Critical flicker-fusion frequency: Visual fatigue was 

evaluated using the critical flicker-fusion frequency 

test(Flicker Value Measuring Instrument II Automatic 

Type; Takei Scientific Instruments Co., Ltd. Niigata, 

Japan). Measurements were performed before and after 

60 minutes of VDT work at baseline and after 12 weeks 

of intervention. The critical flicker-fusion frequency 

scores were measured for both eyes, dominant eye, and 

the non-dominant eye using both ascending and 

descending methods. 

Safety Evaluation 

At baseline and at 12 weeks, physical measurements, 

physical examinations, urine parameters, and blood 

parameters were measured. Physical measurements 

included height, weight, and BMI, and physical 

examinations included systolic and diastolic blood 

pressure. Urine parameters included protein, glucose, 

occult blood, and pH levels. Blood parameters included 

white blood cell count, red blood cell count, hemoglobin, 

hematocrit, platelet count, aspartate aminotransferase, 

alanine aminotransferase, γ-glutamyltransferase, total 

bilirubin, total protein, urea nitrogen, creatinine, uric 

acid, sodium, potassium, chlorine, serum amylase, total 

cholesterol, HDL-cholesterol, LDL-cholesterol, 

triglycerides, glucose, and hemoglobin A1c. Urine 

parameters and blood parameters were measured by the 

LSI Medience Corporation (Tokyo, Japan). 

Statistical Analysis: All statistical analyses were 

performed using two-sided tests, and the significance 

level was set at 5%. IBM SPSS statistics software (version 

23 and higher; IBM Japan, Ltd., Tokyo, Japan) was used. 

Outcomes were presented as mean and standard 

deviation (SD) for baseline data, and as estimated 

marginal means (EMM) and standard error (SE) for data 

at 12 weeks. Statistical analyses of outcomes were 

performed using Welch's t-test for comparisons between 

groups at baseline, and analysis of covariance (ANCOVA) 

with baseline as a covariate and for comparisons 

between groups at 12 weeks data. The incidence rates of 

adverse effects and adverse events were aggregated by 

group, and 95% confidence intervals were calculated 

both within each group and for the differences between 
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groups. The proportion of cases with deviations in urinary 

and blood parameters from reference values at 12 weeks 

was calculated, and statistical analysis was performed 

using the chi-square test.  

RESULTS 

Participants: The flow of participants is shown in Figure 

1. Among the 162 individuals who consented to

participate in the study, 88 participants who met the 

inclusion criteria and without any exclusion criteria were 

enrolled. Participants were randomly assigned to either 

the test food group or the placebo group, with 44 

participants in each group. 5 participants who dropped 

out were excluded from the analysis. The efficacy 

assessment analysis dataset was defined as the Per 

Protocol Set (PPS), consisting of 80 participants (40 in the 

test food group and 40 in the placebo group). The safety 

assessment analysis dataset was defined as the Safety 

Analysis Population (SAF), consisting of 83 participants 

(41 in the test food group and 42 in the placebo group). 

The background characteristics of the participants are 

shown in Table 1. No significant differences were 

observed in the participants’ background characteristics. 

Figure 1. Flow of the participants. 

Table 1. Background characteristics of the participants. 

Placebo Group (n=40) Test food Group (n=40) 

Mean SD Mean SD 

Sex (n, Male/Female) 18/22 17/23 

Age (years) 46.6 11.7 47.9 11.6 

Height (cm) 164.3 8.8 165.2 8.5 

Weight (kg) 62.5 13.1 61.5 13.4 

BMI (kg/m2) 23.0 4.0 22.4 3.5 

SBP (mmHg) 123.1 14.5 125.0 16.8 

DBP (mmHg) 78.1 11.5 78.6 12.5 

MMSE 28.9 1.2 28.7 1.5 

Complex Attention score (Cognitrax) 

− Before VDT work 105.0 11.1 103.6 12.0 

− After VDT work 93.2 15.2 90.9 18.9 

BMI: Body Mass Index, SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure, MMSE: Mini Mental State Examination, VDT: 

Visual Display Terminals. 
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Cognitrax: The results of Cognitrax are shown in Table 2. 

The primary outcome, the Complex Attention score after 

VDT work at 12 weeks of intervention, was significantly 

higher in the test food group compared to the placebo 

group (p = 0.037). The change in Complex Attention score 

after VDT work from baseline to 12 weeks was also 

significantly higher in the test food group compared to 

the placebo group (p = 0.037). At baseline, the Working 

Memory score after VDT work was significantly lower in 

the test food group compared to the placebo group (p = 

0.045). 

Critical flicker-fusion frequency: There was no significant 

difference observed in any of the measured critical 

flicker-fusion frequency scores. 

Safety: Under the conditions of this study, no adverse 

events were observed during the study period (Table 3). 

At 12 weeks of intervention, some urinary and blood 

parameters deviated from the reference range, and there 

was a significant difference in potassium concentration 

between the groups (Table 4). The principal investigator 

reviewed the deviations and confirmed that the 

intervention did not result in any medically concerning 

variations. 

Table 2. Results of the Cognitrax. 

Standard score Placebo group (n=40) Test food group (n=40) p value 

Mean SD EMM SE Mean SD EMM SE 

Neurocognitive Index Pre 98.1 11.3 - - 94.1 10.8 - - 0.114 

Post 101.2 13.6 99.8 1.3 100.5 8.4 101.9 1.3 0.265 

Change 3.1 8.6 3.7 1.3 6.4 9.2 5.8 1.3 0.265 

Composite Memory Pre 94.7 20.2 - - 87.2 20.4 - - 0.103 

Post 99.4 19.9 97.6 2.6 95.6 18.1 97.3 2.6 0.938 

Change 4.7 17.9 6.7 2.6 8.4 21.3 6.4 2.6 0.938 

Verbal Memory Pre 95.7 20.0 - - 90.7 22.9 - - 0.301 

Post 101.9 18.5 101.0 2.7 96.7 18.8 97.6 2.7 0.384 

Change 6.2 19.6 7.8 2.7 6.0 23.6 4.4 2.7 0.384 

Visual Memory Pre 96.1 16.7 - - 88.9 16.4 - - 0.054 

Post 97.5 17.6 96.2 2.5 96.4 15.7 97.7 2.5 0.663 

Change 1.5 16.3 3.7 2.5 7.5 20.6 5.3 2.5 0.663 

Psychomotor Speed Pre 106.1 22.3 - - 101.1 15.9 - - 0.247 

Post 107.1 24.5 105.0 2.0 101.6 13.4 103.6 2.0 0.606 

Change 0.9 9.1 1.4 2.0 0.5 15.8 0.0 2.0 0.606 

Reaction Time Pre 99.1 13.8 - - 96.5 12.4 - - 0.369 

Post 100.5 12.0 99.6 1.2 99.7 10.1 100.5 1.2 0.598 

Change 1.4 7.1 1.8 1.2 3.2 10.4 2.7 1.2 0.598 

Complex Attention Pre 93.2 15.2 - - 90.9 18.9 - - 0.546 

Post 97.7 16.8 97.3 2.1 103.3 12.2 103.7 2.1 0.037 

Change 4.5 16.0 5.2 2.1 12.4 18.8 11.6 2.1 0.037 

Cognitive Flexibility Pre 97.2 12.6 - - 95.4 12.8 - - 0.511 

Post 101.1 15.2 100.5 1.9 102.6 12.0 103.1 1.9 0.354 

Change 3.8 13.7 4.3 1.9 7.2 12.9 6.8 1.9 0.354 

Processing Speed Pre 115.5 14.0 - - 109.1 16.1 - - 0.063 

Post 115.7 19.5 112.9 1.9 110.8 15.3 113.6 1.9 0.798 

Change 0.2 12.4 0.6 1.9 1.7 11.2 1.3 1.9 0.798 
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Executive Function Pre 98.1 12.6 - - 96.1 12.3 - - 0.492 

Post 101.7 15.5 101.1 1.9 102.9 11.9 103.4 1.9 0.387 

Change 3.6 13.6 4.0 1.9 6.8 12.5 6.4 1.9 0.387 

Social Acuity Pre 90.1 18.0 - - 89.5 22.7 - - 0.888 

Post 90.6 21.8 90.5 3.8 82.1 29.8 82.2 3.8 0.131 

Change 0.5 18.2 0.7 3.8 −7.4 31.9 −7.5 3.8 0.131 

Reasoning Pre 102.1 14.5 - - 100.2 15.7 - - 0.576 

Post 105.1 12.1 104.9 1.9 102.5 12.1 102.7 1.9 0.412 

Change 3.1 16.9 3.8 1.9 2.4 16.4 1.6 1.9 0.412 

Working Memory Pre 106.9 11.0 - - 100.9 15.1 - - 0.045 

Post 107.4 11.2 105.9 1.7 102.6 13.8 104.1 1.7 0.479 

Change 0.5 10.3 2.0 1.7 1.8 14.4 0.3 1.7 0.479 

Sustained Attention Pre 106.3 9.5 - - 104.0 10.8 - - 0.316 

Post 106.6 12.0 106.0 2.3 102.8 18.3 103.5 2.4 0.446 

Change 0.4 8.7 0.9 2.3 −1.1 19.6 −1.6 2.4 0.446 

Simple Attention Pre 80.7 37.1 - - 79.4 31.2 - - 0.866 

Post 87.7 31.6 87.5 4.3 91.3 24.9 91.5 4.3 0.509 

Change 6.9 36.1 7.4 4.3 11.9 37.2 11.4 4.3 0.509 

Motor Speed Pre 97.9 27.9 - - 95.6 16.0 - - 0.656 

Post 99.0 28.2 98.1 2.4 94.8 16.8 95.7 2.4 0.478 

Change 1.2 9.2 1.4 2.4 −0.8 20.6 −1.0 2.4 0.478 

Pre: Pre-intervention (baseline), Post: 8 Weeks of intervention, Change: change score from base-line to 8 weeks, EMM: Estimated Marginal Means, p 

value: inter-group comparison with Welch's t-test of baseline data (Pre), and analysis of covariance (ANCOVA) with baseline as a covariate and for 

comparisons between groups at 8 weeks data (Post, Change). 

Table 3. Adverse events during the intervention. 

Placebo Group (n=42) Test food Group (n=41) p value 

Number Rate (%) Number Rate (%) 

Adverse events 0 0.0 0 0.0 NA 

Number: The number of adverse events, Rate: The rate of adverse events, NA: Not Available, p value: Asymptotic significance obtained using the chi-

square test. 

Table 4. Urine parameters and blood parameters after the intervention. 

Placebo Group (n=42) Test food Group (n=41) p value 

Number Rate (%) Number Rate (%) 

Quantitative urinary protein 2 4.8 3 7.3 0.625 

Quantitative urinary glucose 0 0.0 3 7.3 0.074 

Urinary pH 1 2.4 0 0.0 0.320 

Urinary occult blood 3 7.1 1 2.4 0.317 

White blood cell count (WBC) 3 7.1 4 9.8 0.668 

Red blood cell count (RBC) 3 7.1 3 7.3 0.976 

Hemoglobin (Hb) 1 2.4 2 4.9 0.542 

Hematocrit value (Ht) 2 4.8 2 4.9 0.980 

Platelet count (PLT) 3 7.1 2 4.9 0.665 

Aspartate aminotransferase (AST) 0 0.0 0 0.0 NA 

Alanine aminotransferase (ALT) 0 0.0 1 2.4 0.309 
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Placebo Group (n=42) Test food Group (n=41) p value 

Number Rate (%) Number Rate (%) 

γ-Glutamyltransferase (γ-GT) 4 9.5 2 4.9 0.414 

Total bilirubin (T-BIL) 1 2.4 1 2.4 0.986 

Total protein (TP) 3 7.1 2 4.9 0.665 

Urea nitrogen (UN) 4 9.5 1 2.4 0.175 

Creatinine (CRE) 0 0.0 3 7.3 0.074 

Uric acid (UA) 3 7.1 0 0.0 0.081 

Sodium (Na) 0 0.0 0 0.0 NA 

Potassium (K) 4 9.5 0 0.0 0.043 

Chlorine (Cl) 0 0.0 1 2.4 0.309 

Serum amylase (AMY/S) 2 4.8 1 2.4 0.571 

Total cholesterol (T-Cho) 8 19.0 5 12.2 0.390 

HDL- cholesterol (HDL-Cho) 6 14.3 1 2.4 0.052 

LDL-cholesterol (LDL-Cho) 7 16.7 4 9.8 0.353 

Triglycerides (TG) 3 7.1 3 7.3 0.976 

Glucose (GLU) 1 2.4 2 4.9 0.542 

Hemoglobin A1c (HbA1c: NGSP) 0 0.0 1 2.4 0.309 

Number: The number of adverse events, Rate: The rate of adverse events, NA: Not Available, p value: Asymptotic significance obtained 

using the chi-square test. 

DISCUSSION 

In this study, we evaluated the effects of Ginger Extract 

Powder E on cognitive function in healthy adults who 

experienced eye fatigue and reduced concentration due 

to VDT work, using the Complex Attention score from 

Cognitrax as the primary outcome measure at 12 weeks 

of intervention. Cognitrax, used to evaluate cognitive 

function, consists of computerized neurocognitive tests 

that efficiently and objectively assess a broad-spectrum 

of brain function domains, providing millisecond precise 

measurements of important cognitive functions. It 

comprises ten test items that evaluate various aspects of 

cognitive function, including memory, attention, 

processing speed, and executive function [21]. The 

Complex Attention score, used as the primary outcome 

in this study, evaluates the ability to appropriately 

respond to various stimuli over an extended period and 

perform cognitive tasks quickly and accurately [21]. The 

participants in this study consisted of 88 individuals 

whose Complex Attention score at baseline showed a 

significant decline before and after 60 minutes of VDT 

work, suggesting that they were a population prone to 

reduced concentration due to VDT work. The Complex 

Attention score of the test food group at 12 weeks was 

above the mean value and significantly higher than that 

of the placebo group (P = 0.037; Table 2). Additionally, 

the 12 week change in the Complex Attention score was 

also significantly higher in the test food group compared 

to the placebo group (P = 0.037; Table 2). These results 

suggest that continuous intake of Ginger Extract Powder 

E may help suppress the decline in attention caused by 

VDT work and support the maintenance of 

concentration. 

Prolonged VDT work is known to cause digital eye 

strain (DES), characterized by symptoms such as eye 

fatigue, headache, blurred vision, dry eye, and neck and 

shoulder pain [22]. It is estimated that 50% of computer 

users experience these symptoms [23]. It has been 

reported that subjective fatigue influences cognitive 

function [24], and that DES leads to reduced attention 

and concentration [25, 26]. Previous studies have 

reported that a four-week continuous intake of Ginger 
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Extract Powder E containing 6-shogaol and 6-gingerol 

reduces fatigue caused by desk workload [11]. It has also 

been reported that an eight-week continuous intake of 

Ginger Extract Powder E reduces eye fatigue and 

improves subjective symptoms of shoulder stiffness in 

women [12]. These results suggest that Ginger Extract 

Powder E, which contains 6-shogaol and 6-gingerol, 

improves feeling of fatigue and eye fatigue induced by 

VDT work, and may influence cognitive functions such as 

attention and concentration. The antioxidant [27], anti-

inflammatory [28], and blood flow-enhancing effects [10, 

29] of 6-shogaol and 6-gingerol may contribute to these

functions. 

In recent years, accumulating evidence suggests 

that ginger may have the potential to improve various 

cognitive impairments [30]. For example, it has been 

reported that ginger extract enhances working memory 

and improves cognitive function in healthy middle-aged 

women [31]. Additionally, it has been reported that 

ginger extracts containing the bioactive component 6-

shogaol attenuate neuroinflammation and cognitive 

deficits in animal models of dementia [32]. The effects of 

6-shogaol and 6-gingerol on cognitive function are

suggested to be associated with neuroprotective effects 

mediated by their antioxidant and anti-inflammatory 

properties [8, 33, 34]. Although further studies are 

required to elucidate the underlying mechanisms, it has 

been suggested that Ginger Extract Powder E, which 

contains 6-shogaol and 6-gingerol, may help maintain 

neural function in the brain, thereby preventing attention 

decline induced by VDT work and contributing to 

sustained concentration. 

The critical flicker-fusion frequency refers to the 

frequency at which a regularly recurring change of light 

stimuli is perceived as steady and can be used to evaluate 

visual fatigue and cognitive function [35]. In this study, 

continuous intake of Ginger Extract Powder E was found 

to prevent attention decline induced by VDT work, 

leading to expectations regarding its effect on the critical 

flicker-fusion frequency; however, no significant 

difference was observed. There are many factors that 

affect visual fatigue. For example, women and younger 

individuals are more susceptible to the adverse effects of 

VDT work [36]. Since random assignment was adopted in 

this study, participants were allocated to ensure no 

variation in sex and age between groups. However, when 

considering two or more factors simultaneously, there 

was variation between groups (the proportion of women 

below the average age at enrollment was 33% in the 

placebo group and 25% in the test food group). The 

variation introduced by two or more factors may have 

obscured the effect of the test food on the critical flicker-

fusion frequency, and this possibility cannot be excluded. 

Additionally, visual fatigue becomes more severe as VDT 

work duration increases [37]. There have been reports 

suggesting that the critical flicker-fusion frequency may 

not be useful for assessing mild to moderate visual 

fatigue [38]. Therefore, the habitual VDT work duration 

of the participants and the duration of the VDT work (60 

minutes) in this study may have influenced the results. By 

conducting further studies, including subgroup analyses 

that account for multiple factors and additional 

investigations into the impact of VDT work duration, a 

deeper understanding of the relationship between visual 

fatigue and cognitive function may be achieved. 

A limitation of this study is that it did not consider 

factors contributing to reduce concentration other than 

eye fatigue caused by VDT work. For example, age and 

mental stress have been suggested as factors 

contributing to reduced concentration [39-42]. 6-Shogaol 

and 6-gingerol, which possess antioxidant, anti-

inflammatory, and blood flow-promoting properties, 

have been reported to be beneficial for aging [27, 43], 

and mental stress [44, 45]. By suppressing aging and 

mental stress, these compounds may help maintain 

concentration or reduce its decline. Further studies on 

antioxidant effects and mental stress-reducing effects 
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are needed to elucidate the mechanisms underlying the 

findings confirmed in this study. 

CONCLUSION 

Continuous intake of Ginger Extract Powder E 

waseffective in preventing decline in attention 

performance following VDT work. These findings suggest 

that Ginger Extract Powder E supports cognitive function 

after VDT work, helping to prevent declines in attention 

and effectively maintain concentration. No adverse 

events were observed under the conditions of this study, 

and there were no safety issues. 

List of Abbreviations: VDT, Visual Display Terminal; BMI, 

Body Mass Index; SBP, Systolic Blood Pressure; DBP, 

Diastolic Blood Pressure; MMSE, Mini Mental State 

Examination; SD, standard deviation; EMM, estimated 

marginal means; SE, standard error; ANCOVA, analysis of 

covariance; PPS, Per Protocol Set; SAF, Safety Analysis 

Population; DES, digital eye strain. 
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