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Comparison of the effect of a period of
physical fitness training with and without
transcranial direct current stimulation
(tDCS) on decision-making and pistol
shooting performance

Mohammad Esmaieli® '™, Mehdi Rahimzadeh ©2, Esmail Karami®3

Abstract

Background and aims: Complete combat readiness is an emerging concept
in the 21* century that is achieved by integrating mental and physical
components. This study aimed to compare the effects of a period of
physical fitness training with and without transcranial direct current
stimulation (tDCS) on decision-making and pistol shooting
performance among officer students.

Methods: The present study was semi-experimental with a pre-test and
post-test design. A total of 36 students at Imam Ali University were
randomly divided into three groups: physical fitness training without
tDCS (n=12), physical fitness training with tDCS (n=12), and a sham
group (n=12). In the pre-test phase, participants performed 10 pistol
shots and completed a decision-making test, with their performance
recorded. The training and stimulation period consisted of 10
sessions. The post-test was conducted 24 hours after the pre-test,
following the same procedures. Data were analyzed using repeated
measures analysis of variance, with the LSD post-hoc test used for
pairwise comparisons.

Results: The results indicated that physical fitness training combined
with tDCS significantly improved decision-making (p<0.05) and
enhanced shooting performance and accuracy (p<0.05).

Conclusion: Based on the findings of this study, it is suggested that tDCS,
could be utilized as a complementary technique to physical fithess
training to enhance shooting performance and cognitive-perceptual
factors, such as decision-making, in military student programs.

Keywords: Physical Fitness, tDCS, Decision Making, Guns,
Military Personnel
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Introduction

Research indicates that the effective execution
of shooting skills depends not only on physical
and motor fitness variables but also significantly
on the mental abilities and cognitive performance
of the individual at the time of shooting [6].
Scribner et al. demonstrated that impairments
affecting weapon accuracy, reaction time,
decision-making, and selective attention can
impair a shooter's performance in detecting a
target and firing [8]. One critical cognitive
perceptual skill that is essential for successful
shooting performance is decision-making. This
function, which relies heavily on the dorsolateral
prefrontal cortex (PFC), involves choosing
between several options. A widely supported
cognitive  rehabilitation and  performance
enhancement technique that has emerged over the
past two decades is transcranial direct current
stimulation (tDCS) [11]. This form of modulation
can lead to observable changes in behavioral
functions or cognitive components such as
attention, reaction time, decision-making, and
working memory [12]. In tDCS, the placement of
electrodes is crucial for determining the
effectiveness of the stimulation. Consequently, the
primary challenge related to tDCS is the
positioning of the electrodes [13]. The superior
lateral PFC is a key brain region involved in
cognitive functions, and dysfunction in this area
has been shown to impair cognitive abilities [14].

tDCS appears to be effective in enhancing
performance and improving cognitive functions
and related factors. Finding an approach that
offers greater effectiveness (e.g., short duration,
safety, low cost, and feasibility) while enhancing
cognitive performance indicators is a priority. To
date, our search has revealed no studies that
simultaneously compare the effects of physical
fitness training combined with tDCS on decision-
making and shooting performance. Therefore, this
study aimed to investigate the effects of a course
of physical fitness training with and without tDCS

on decision-making and pistol shooting
performance.

Methods

This study employed a quasi-experimental
design with pre-test and post-test assessments.
The statistical population consisted of officer
students at Imam Ali Officers’ University. A total
of 36 officer university students were purposefully
selected based on inclusion and exclusion criteria.
According to the research objectives, the
participants were randomly divided into three
groups: training without tDCS (12 participants),
training with tDCS (12 participants), and a sham
group (12 participants). Following 10 sessions of
selected physical fitness exercises and tDCS
stimulation for the experimental groups, a post-
test was administered, mirroring the pre-test, and
the results were analyzed using statistical
methods. The preparatory exercises were
performed over 10 sessions, each lasting 60
minutes. To assess decision-making, the lowa
Gambling Task, introduced by Bechara et al. in
1994, was utilized [21]. Additionally, a pistol
shooting test was conducted to measure
performance.

Results

Pairwise comparisons among the research
groups regarding decision-making indicated a
significant difference between the sham group and
the tDCS+training group (p<0.01). Furthermore, a
significant difference was observed between the
tDCS+training group and the training group
(p<0.05). No significant difference was found
between the sham group and the training group
(p>0.05). The pairwise comparison using the LSD
test revealed significant differences in shooting
performance between the sham group and the
tDCS+ training group (p<0.05) and between the
tDCS+ training group and the training group
(p<0.05). However, no significant difference was
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noted between the sham group and the physical
fitness group.

Discussion and Conclusion

This study aimed to compare the effects of a
period of physical fitness training with and
without tDCS on decision-making and pistol
shooting performance. The findings indicated a
significant difference in decision-making between
the tDCS+training group and both the sham and
training (alone) groups. This suggests that
combining physical fitness training with tDCS can
enhance decision-making capabilities, a result that
was statistically significant. Conversely, physical
fitness training alone, as implemented in this
study, did not significantly improve decision-
making. Additionally, the tDCS+training group
demonstrated a significant improvement in
shooting performance compared to both the sham
group and the training group, while the training
group alone did not show a significant difference
in shooting performance compared to the sham
group. These results indicate that combining tDCS
with physical fitness exercises can significantly
enhance shooting performance among officer
students.

In this context, Ghayebzadeh et al. [22] found
that transcranial direct current stimulation (tDCS)
applied to the dorsolateral prefrontal cortex over
20 sessions significantly improved decision-
making and cognitive factors in elderly
individuals aged 50 to 58 wyears. Similarly,
Mancuso et al. [26] and Moslemi and
Chalabianloo [27] reported findings that aligned
with this study. However, the results from Yang et
al. [28] were inconsistent with those of the present
study. Potential reasons for this discrepancy may
include differences in sample sizes, the intensity

and duration of the stimulation, the number of
sessions, and the types of tasks used in the other
studies.
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Abstract

Background and aims: Sexual dysfunction is a prevalent issue among
cardiovascular patients, particularly those who have experienced
myocardial infarction, and it can be influenced by exercise. This study
aimed to investigate the effects of aerobic exercise combined with
electrical stimulation on sexual biomarkers in infarcted rats.

Methods: In this controlled experimental study, 28 male Wistar rats aged
eight weeks were randomly assigned to four groups: control,
exercise, electrical stimulation, and exercise+electrical stimulation,
following myocardial infarction induced by isoproterenol (ISO) at a
dose of 150 mg/kg. The intervention groups engaged in exercise at
speeds of 10 to 18 m/min for 50 minutes and electrical stimulation via
foot shock at an intensity of 0.5 mA for 20 minutes. After the
interventions and subsequent anesthesia, plasma levels of
testosterone and gonadotropin-releasing hormone (GnRH) were
measured using ELISA.

Results: The results demonstrated a non-significant increase in plasma
testosterone levels (p = 0.398) in the exercise group compared to the
control group. However, significant changes were observed in plasma
levels of GnRH (p < 0.0001).

Conclusion: Aerobic exercise appears to be an effective and beneficial
intervention for alleviating sexual dysfunction in infarcted rats by
inducing positive changes in sexual biomarkers.

Keywords: Aerobic Exercise, Myocardial
Testosterone, Gonadotropin-Releasing Hormone
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Introduction

Cardiovascular disease (CVD) is the leading
cause of death worldwide. Among its various
causes, myocardial infarction (MI) is the most
prevalent and poses the greatest treatment
challenges as individuals age [1]. MI is a
debilitating condition associated with numerous
physical, psychological, and social issues [4].
Sexual problems are five times more common in
patients with CVD than in healthy individuals,
with a higher prevalence in men [6]. Testosterone
secreted by Leydig cells in testicular tissue, is
synthesized from cholesterol under the regulation
of the hypothalamic-pituitary-gonadal axis. It is
essential for cell growth and division to produce
sperm [8]. Gonadotropin-releasing hormone
(GnRH), a glycoprotein hormone primarily
secreted by pituitary gonadotrope cells, plays a
crucial role in growth, reproduction, and sexual
function. The most well-known gonadotropins in
humans include follicle-stimulating hormone
(FSH), luteinizing hormone (LH), thyroid-
stimulating hormone (TSH), human chorionic
gonadotropin (HCG), and human menopausal
gonadotropin (HMG) [10].

Research by Parastesh et al. demonstrated that
levels of testosterone and GnRH increase as a
result of exercise [14]. Additionally, Baydil
reported that exhaustive exercise significantly
elevates testosterone levels in both sexes [15].
Another  effective method considered in
complementary medicine for treating diseases is
electrical stimulation (ES), which is anticipated to
be a rehabilitation technique for both sports
training and patient recovery [17]. Notably,
Malekipooya et al. conducted research indicating
that  electrical  stimulation can  reduce
inflammation in patients with MI [18]. Therefore,
this study aimed to investigate the effects of
aerobic exercise combined with ES on sexual
biomarkers in rats with induced MI.

Methods

In this experimental study, 28 eight-week-old
male Wistar rats, averaging 220 + 20 g, were
utilized. After acclimatizing to the research
environment, the animals were randomly divided
into four groups: control (only MI), exercise (EX),
ES (ES), and exercise + ES (Ex.ES). To induce
MI, a subcutaneous injection of isoproterenol was
administered at a dose of 150 mg/kg body weight
for two consecutive days. Following this, an
exercise training protocol was implemented,
succeeded by an ES program involving foot shock
[20, 19]. After 48 hours, the rats were
anesthetized, and blood was drawn from the right
atrium. The blood was then centrifuged for 10
minutes, and the plasma was sent to the laboratory
for chemical analysis of testosterone, GnRH, and
cardiac troponin-1 markers using the ELISA
method. One-way analysis of variance (ANOVA)
was employed for statistical analysis.

Results

The ANOVA test results indicated significant
changes in both markers. The Tukey test revealed
significant differences in testosterone levels
between the Ex and ES groups (F=4.6, p=0.018),
as well as the Ex and EX.ES groups (F=4.6,
p=0.017). Although exercise led to an increase in
plasma testosterone concentration, this increase
was not statistically significant compared to the
control group (F=2.3, p=0.398).

The ANOVA test reported significant changes
in the GnRH marker, with Tukey's test indicating
significant differences between the control and Ex
(F=24.2, p<0.0001), control and Ex.ES (F=6.1,
p=0.002), Ex and ES (F=25.2, p<0.0001), Ex and
Ex.ES (F=18.2, p<0.0001), and ES and EX.ES
groups (F=7, p=0.0004).

Discussion and Conclusion

The aim of this study was to investigate the
effects of incremental aerobic activity combined
with electrical stimulation on certain sexual
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markers in male rats with myocardial infarction.
One key finding was a non-significant increase in
plasma testosterone levels in the Ex group
compared to the control group. However, a
significant increase in plasma GnRH levels was
observed in the Ex group compared to the control
group. Sexual disorders are more prevalent in
patients with heart disease than in healthy
individuals, with the most significant issues being
reduced sexual desire and avoidance of sexual
activities, ultimately leading to  sexual
dissatisfaction [21]. Stepto et al. found that men
with CVD experienced more difficulties with
relationships, sexual activity, and erectile function
than healthy individuals, resulting in a 38%
decrease in sexual performance [22]. This is
particularly important for cardiac patients due to
increased inflammatory processes and their
negative impact on sexual health. Crisostomo
etal. demonstrated that p38 and SPAK/INK
signaling proteins associated with cardiac
inflammation are linked to testosterone induction
during inflammation [24]. Furthermore, Rateo
etal. showed that TLR-4 has protective effects
related to testosterone [25]. Some studies have
reported its anti-inflammatory effects through the
suppression of pro-inflammatory cytokines and
the increase of anti-inflammatory cytokines [26].
Preclinical studies indicated that 1L-6 and tumor
necrosis factor can reduce testosterone levels,
negatively affecting testosterone and GnRH
secretion by increasing inflammatory factors [28].
The release of various hormones, including
prolactin,  corticotropin-releasing ~ hormone,
glucocorticoids, leptin, adiponectin, ghrelin,
insulin, insulin-like growth factor,
catecholamines, and neurotransmitters, are related
to GnRH. It appears that aerobic exercise inhibits
the NF-kB3 pathway, and the inhibition of NF-xB
activation promotes GnRH secretion in the
hypothalamus [30]. In another study, Grandys
etal. found that testosterone levels fluctuate
during the annual training program of sprinters,
with higher testosterone levels observed during
low-intensity  training compared to other
intensities [33].
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Another significant finding of this study was a
notable decrease in plasma levels of testosterone
and GnRH hormones in the ES and EX.ES groups
compared to the Ex group. These groups did not
show significant changes compared to the control
group. Regarding the effects of ES with shock
therapy and combination of aerobic exercise and
ES on plasma levels of the examined sexual
markers, no similar studies were found,
particularly in MI patients. In the limited studies
conducted, some researchers concluded that ES
can lead to significant improvements in patients
with moderate to severe heart failure [36].
Additionally, research by Dubsak et al. indicated
that neuromuscular ES may have anti-
inflammatory effects [37]. Given that this topic is
relatively new, we need more research to
investigate how training, stimulation, and varying
intensities interact, particularly in terms of gene
expressions.
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Abstract

Background and aims: Exercise training is linked to increased energy
expenditure and the modulation of inflammatory factors and oxidative
stress. This study aimed to investigate the effects of high-intensity
interval training (HIIT) on the expression of the p53 and p16 genes in
the pancreatic tissue of aged rats fed a high-fat diet.

Methods: This experimental study utilized a post-test design involving 20
male Wistar rats aged 52 weeks, divided into four groups: normal
diet, normal diet with training, high-fat diet, and high-fat diet with
training. The training groups engaged in treadmill exercises for eight
weeks, three days a week, with each session lasting 22 minutes. The
expression levels of p53 and pl6 genes in pancreatic tissues were
measured using the real-time PCR method.

Results: Significant differences were observed among the four groups
regarding the expression of p53 (p=0.0001) and pl6 (p=0.003)
genes. Notable differences in p53 expression were found between
the normal diet and high-fat diet groups (p=0.001), as well as
between the normal diet with training and both high-fat diet with
training (p=0.013) and the high-fat diet (p=0.0001). For pl6,
differences were observed between the high-fat diet groups and both
the normal diet (p=0.017) and the normal diet with training (p=0.006),
indicating that exercise reduced and high-fat intake increased the
expression of these genes.

Conclusion: HIIT positively influences the expression of p53 and p16 in
the pancreatic tissue of aged rats on a high-fat diet. These findings
suggest an improvement in pancreatic tissue health and a reduction
in the adverse effects of high-fat consumption.

Keywords: High-Intensity Interval Training, Cellular Senescence,
Obesity, p53 Genes, p16 Genes
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Introduction

The natural aging process is associated with a
gradual loss of homeostasis, leading to various
physiological changes in cell and tissue function
[1]. As individuals age and become senile,
oxidative stress increases, resulting in muscle
dysfunction and atrophy. To mitigate oxidative
stress, cells can prevent damage by halting the cell
cycle through the activation of aging markers,
specifically the tumor suppressor proteins P53 and
pl6 [2]. Both P53 and pl6 are recognized as
markers of aging, with studies showing that their
expression increases with age. P53 regulates
various biological processes, including stress
response, cell cycle, proliferation, aging, and
apoptosis. The expression of the pl6 gene occurs
in most senescent cells, where it acts as a cyclin-
dependent kinase inhibitor and tumor suppressor,
leading to growth arrest. It has been reported that
p16 may play a role in regulating the transcription
of age-dependent factors in cells [5]. Physical
activity is recognized as a lifestyle intervention
with anti-aging effects [6]; however, the exercise
response remains unclear, with reports suggesting
that it depends on factors such as cellular location,
duration, and intensity of the stimulus. Therefore,
the present study aimed to investigate the effect of
eight weeks of high-intensity interval training
(HIIT) on P53 and P16 gene expression in the
pancreatic tissue of mice fed a high-fat diet.

Methods

This experimental study employed a post-test
design with a control group. Twenty male Wistar
rats, aged 52 weeks, were maintained in standard
cages at 22+2°C. The animals were divided into
four weight-matched groups: a normal diet group,
a normal diet + training group, a high-fat diet
group, and a high-fat diet + training group. The
animals had free access to water and food and
were fed either a high-fat diet (60% fat) or a
standard diet. All care and ethical principles were
fully adhered to according to laboratory animal

care and use guidelines, and the research was
approved by the ethics committee. The HIIT
protocol was implemented three days per week,
with each session lasting 22 minutes, consisting of
four minutes of running at 45-55% VO,max
intensity, nine intervals of one minute at 90-95%
VO,max intensity, with one minute of running at
50% VO,max intensity between each interval
[18].

The rats were sacrificed 48 hours after the final
training session, following 12 hours of fasting,
and the pancreatic tissue was rapidly isolated. For
gene expression analysis using real-time PCR, all
primers were designed using Allele ID v7.8
software (Macrogen Inc., Seoul, South Korea),
with B2m (beta-2 microglobulin) used as an
internal control. Data were analyzed using one-
way analysis of variance at a significance level of

p<0.05.

Results

The results revealed significant differences in
P53 gene expression among the four groups
(p=0.0001). Bonferroni post-hoc test results
indicated significant differences between the
normal diet group and the high-fat diet group
(p=0.001), between the normal diet+ training
group and the high-fat diet+ training group
(p=0.013), and between the normal diet+ training
group and the high-fat diet group (p=0.0001).
Furthermore, one-way analysis of variance
showed significant differences in P16 levels
among the four groups (p=0.003). P16 gene
expression levels also showed significant
differences between the normal diet group and the
high-fat diet group (p=0.017), and between the
normal diet+ training group and the high-fat diet
group (p=0.006). The results demonstrated that
exercise led to a decrease in P53 and P16
expression, while a high-fat diet caused an

increase in these factors.
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Discussion and Conclusion

The results of the present study indicate that
HIIT training significantly decreased the relative
expression of the P16 and P53 genes in the
pancreatic tissue of aged mice fed a high-fat diet.
In contrast, the control group (which did not
undergo training and was fed a normal diet or a
high-fat diet) exhibited higher levels of expression
for these genes. Supporting these findings,
Dashtiyan et al. reported that continuous and
intense interval training reduces the expression of
the tumor suppressor genes P53 and PTEN [15].
In contrast, Abdollahi Diba et al. found that
endurance training had no significant impact on
the expression of cytochrome C and P53 genes in
the heart muscle of male rats [11].

These findings indicate that HIIT positively
affects the expression of P53 and P16 in the
pancreatic tissue of elderly rats fed a high-fat diet.
In the training groups, we observed decreased
expression of P53 and P16 in the pancreatic
tissue, while the high-fat diet groups exhibited
increased expression of these factors. These
results suggest an improvement in pancreatic
tissue health and a reduction in the negative

33

effects of a high-fat diet.
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The effect of eight weeks of perceptual-
motor exercises on executive functions and
the development of fundamental motor
skills in children with
intellectual disabilities
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Abstract

Background and aims: Children with intellectual disabilities often experience
deficits in executive functions and motor skills. This study aimed to
investigate the impact of perceptual-motor exercises on improving
both executive functions and the development of fundamental motor
skills in children with intellectual disabilities.

Methods: This quasi-experimental study utilized a pre- and post-test
design with a control group. Twenty children with intellectual
disabilities, aged 7 to 10 years, from exceptional schools in Abdanan
City, were randomly assigned to two homogeneous groups
(intervention and control) based on age, weight, height, and 1Q. The
Development of fundamental motor skills was assessed using the
TGMD-3 test, while the Conners Neuropsychological Test
Questionnaire evaluated neuropsychological skills in both groups
during the pre- and post-test phases. The experimental group
participated in perceptual-motor exercises consisting of two 45-
minute sessions per week for eight weeks, while the control group
continued their regular daily activities.

Results: The perceptual-motor exercises significantly improved the
development of fundamental motor skills, as evidenced by
enhancements in the locomotor and ball skills subscales of the
TGMD-3 test (p<0.05). Furthermore, there were significant
improvements in executive functions, particularly in problem-solving
and planning, emotional and behavioral organization, and overall
executive function scores (p<0.05).

Conclusion: Perceptual-motor exercises effectively enhance executive
functions and fundamental motor skills in children with intellectual
disabilities. It is recommended that educators and occupational
therapists incorporate these exercises, with appropriate precautions.

Keywords: Perceptual Motor Performance, Executive Function,
Motor Skills, Intellectual Disability
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Introduction

Intellectual disability is characterized by
significant limitations in cognitive functioning
and adaptive behavior, which affect a wide range
of social and functional everyday skills [2].
Children with intellectual disabilities often have
deficits in executive functions [6, 7] and exhibit
poorer motor skills performance based on age-
related norms compared to typical children [8].
Executive functions refer to a set of
interconnected cognitive skills essential for
learning, coping, and managing daily life. This
term describes the processes that support the
voluntary control of cognition and behavior [10].
Research indicates that executive functions
significantly influence the learning of motor skills
[15, 16]. Conversely, sensory-motor skills, such as
standing balance, are crucial predictors of learning
difficulties in preschool children, highlighting the
importance  of  promoting  sensory-motor
development alongside executive functions to
enhance school readiness [15].

Understanding and investigating executive
functions and motor skills in children with
intellectual disabilities is vital for designing
effective intervention programs that can improve
cognitive and physical abilities [16]. Studies have
shown that early motor training interventions can
effectively address issues related to executive
functions [7] and facilitate learning motor skills
[17] in these children. Perceptual-motor training, a
method for environmental enrichment, has proven
effective in enhancing executive functions. These
exercises involve a complex and multidimensional
set of developmental abilities, focusing on
perception and movement [18], which assist
children in movement, environmental
manipulation, and the organization of complex
skills and movement patterns relevant to sports
[19]. Thus, the present study aimed to investigate
the effects of perceptual-motor exercises on the
executive functions and motor skill development
of children with educable intellectual disabilities.

Methods

This quasi-experimental study utilized a pre-
and post-test design with a control group. The
sample comprised 20 children aged 7 to 10 years
with intellectual disabilities from special
education schools, selected through convenience
sampling and randomly divided into two
homogeneous groups - experimental and control -
based on age, weight, height, and 1Q. Inclusion
criteria included parental consent, individual
interest, an 1Q score between 50 and 70, being
right-handed, and the absence of physical-motor
disabilities, cardiovascular issues, and autism or
other conditions affecting cognitive development.
Exclusion criteria included withdrawal from the
study and failure to attend training sessions, pre-
tests, or post-tests.

In the pre-test phase, both groups underwent
the TGMD-3 test to measure fundamental motor
skills, the Connors Neurocognitive Test to assess
neuropsychological skills, and the Wechsler
Memory Test for intelligence measurement. The
experimental group participated in two 45-minute
perceptual-motor training sessions per week for
eight weeks, while the control group maintained
their normal daily activities.

To test the research hypotheses, independent
and correlated t-tests and one-way analysis of
variance were employed. All statistical analyses
were conducted using SPSS software version 26
at a significance level of 0.05.

Results

The results indicated a significant effect of
perceptual-motor training on the development of
fundamental motor skills in the areas of locomotor
skills, ball skills, and the TGMD-3 test for
children with intellectual disabilities (p<0.05).
Additionally, the impact of this training on
executive functioning—specifically in
problem-solving, planning, emotional-behavioral
organization, and the overall executive function
score—was also significant (p<0.05).
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Discussion and Conclusion

The findings demonstrate that implementing
selected perceptual-motor training can effectively
enhance executive functions and the development
of fundamental motor skills in children with
intellectual disabilities. Perceptual-motor training
programs are valid interventions adjusted based
on the children’s developmental levels and share
many common elements. Enhancing physical,
spatial, directional, and temporal awareness
guides children toward improved motor control
and movement abilities. These activities
significantly contribute to the development of
both motor and cognitive skills in children.
Therefore, it is advisable to incorporate regular
perceptual-motor exercises into early intervention
programs for children with intellectual disabilities,
both in extracurricular physical education classes
and at home. Educators and occupational
therapists should also prioritize these exercises in
their agendas for children with special needs.

Ethical Considerations

Informed consent for participation in the
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1. Attention deficit hyperactivity disorder
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Abstract

Background and aims: One of the most prevalent and significant syndromes
affecting the elderly is frailty syndrome, which plays a crucial role in
their quality of life and overall health status. While this syndrome can
be viewed as a natural part of the aging process, it can actually be
identified, prevented, and treated. This study investigated the ability
of motor function tests to predict frailty and related disorders in elderly
men.

Methods: A total of 100 elderly men over 65 years of age from Kerman
city were selected using an available sampling method. All
participants completed the Tilburg Vulnerability Index (TFI) and the
International Physical Activity Questionnaire (IPAQ). Following this,
motor function tests, including the Timed Up and Go (TUG), Chair
Stand, Arm Curl, and Stork Stand tests, were conducted. Data
analysis was performed using the Shapiro-Wilk test and logistic
regression. Additionally, the sensitivity, specificity, and cut-off points
of the tests were evaluated.

Results: The results indicated that a TUG test time greater than 8.50
seconds, a Chair Stand test score below 10, an Arm Curl test score
under 14, a Stork Stand test time less than 15.50 seconds, and an
IPAQ score below 320.91 are associated with an increased
susceptibility to frailty in elderly men.

Conclusion: Overall, the findings of this study demonstrate that the TUG,
Chair Stand, Arm Curl, Stork Stand tests, and IPAQ can effectively
predict frailty in elderly men. Therefore, it is recommended to utilize
these tests as screening tools for frailty in this population.

Keywords: Elderly, Frailty, Physical Fitness, Quality of Life
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Introduction

Aging is a natural process characterized by
gradual changes in the metabolic activity of
organs and a decline in the regenerative capacity
of cells [1]. A significant concern regarding the
growing elderly population is the increased
prevalence of chronic diseases and disabilities that
accompany aging, necessitating greater attention
to their health and quality of life. One of the most
common and critical age-related syndromes
impacting the health and well-being of older
adults is frailty syndrome. This syndrome is not a
disease per se but rather a complex interplay of
the natural aging process and various health-
related issues, leading to an elevated risk of falls,
mobility limitations, decreased ability to perform
daily tasks, and reduced social interactions among
older individuals [6]. While frailty may be seen as
part of the natural aging process, it is detectable,
preventable, and treatable. This study investigated
the ability of motor function tests to predict frailty
and related disorders in elderly men.

Methods

The statistical population for this study
comprised elderly men aged 65 and older in
Kerman city, Iran. A total of 100 elderly men
were selected through convenience sampling.
Before the study commenced, all participants
completed a questionnaire regarding their
personal and medical information and signed a
consent form for voluntary participation. During a
briefing session, the procedures and correct
methods for the tests were explained. On the
testing day, participants first completed the
Tilburg Vulnerability Index (TFI) and the
International Physical Activity Questionnaire
(IPAQ), followed by motor performance tests,
including the Timed Up and Go (TUG), Chair
Stand, Arm Curl, and Stork Stand tests. Data
related to the  subjects’  demographic
characteristics and research variables were
analyzed using descriptive and inferential

statistics with SPSS version 26 software. The
Shapiro-Wilk test was employed to assess the
normality of data distribution, and logistic
regression analysis was conducted afterward.

Results

An analysis of the functional tests and IPAQ's
ability to predict fatigue in the elderly revealed
that 80%, 78%, 66%, 76%, and 70% of
individuals were correctly classified using the full
model (block one) with the TUG, Chair Stand,
Arm Curl, Stork Stand tests, and IPAQ,
respectively. Specifically, for the 100 elderly
participants, there were classification errors for
TUG, Chair Stand, Arm Curl, Stork Stand tests,
and IPAQ in only 20, 22, 34, 24, and 30 cases,
respectively. Consequently, the sensitivity and
specificity were 87.8% and 72.5% for TUG,
57.1% and 98% for the Chair Stand test, 57.1%
and 74.5% for the Arm Curl test, 79.6% and
72.5% for the Stork Stand test, and 73.5% and
66.7% for the IPAQ. Logistic regression analysis
demonstrated that the independent variables
significantly affected the dependent variable. The
TUG, Chair Stand, Arm Curl, Stork Stand tests,
and IPAQ accounted for 47.9%, 39.5%, 10.2%,
39.7%, and 24.3% of the variation in the
dependent variable, respectively. The results
indicated that elderly men with a TUG test time
exceeding 8.50 seconds, a Chair Stand test score
below 10, an Arm Curl test score below 14, a
Stork Stand test time under 15.50 seconds, and an
IPAQ score below 320.91 are at increased risk of
frailty.

Discussion and Conclusion

This study aimed to evaluate the effectiveness
of motor performance tests in predicting frailty
among elderly men. Research has shown that tests
like the TUG are highly valid as screening tools
for identifying frailty and poor physical function
[14]. The Chair Stand test is also recognized as a
valid measure of physical performance and
muscle strength in diagnosing sarcopenia [15].
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Although multiple field tests may be beneficial for
assessing muscle strength in older adults within
clinical settings, only the Chair Stand (for lower
body strength) and Arm Curl (for upper body
strength) tests are deemed valid [16]. Overall, the
findings of this study demonstrate the capability
of the TUG, Chair Stand, Arm Curl, Stork Stand
tests, and the IPAQ questionnaire to predict frailty
in elderly men, suggesting that these tests should
be employed as screening tools for frailty in this
population.
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Sexual abuse of the elderly:
A hidden subject

Fattaneh Hajilou™ ™, Tavakkol Aghayari Hir©1, Ali Pilvari®1

Abstract

Background and aims: The elderly population in Iran is increasing due to
rising life expectancy and improvements in health, which presents
certain challenges to society. One of these challenges is the sexual
abuse of the elderly, an issue that often receives little attention. This
research aimed to examine the sexual abuse of the elderly.

Methods: This study utilized a qualitative approach, specifically the
phenomenological method. Data collection was conducted through
targeted sampling, focusing on 15 elderly women residing in Arak
city. A semi-structured interview method was employed to gather
information. The data were analyzed based on the hermeneutic
approach, transforming participants’ descriptions of their experiences
of sexual abuse into structural descriptions.

Results: The analysis of the data revealed two main themes: "contexts"
and "effects and consequences," which included 16 sub-themes and
48 specific semantic units. Key contextual factors identified were
"economic poverty," "lack of awareness among caregivers," and "the
elderly's inability to express their needs." Significant consequences
highlighted included feelings of invasion of privacy, silence,
embarrassment, and disappointment.

Conclusion: Sexual abuse encompasses harassment, seduction, and
violence, placing the elderly at risk for various reasons. To prevent
abuse, it is essential to increase public awareness, provide
educational resources, and offer counseling to support families while
educating caregivers about the rights of the elderly. Creating a safe
environment and encouraging seniors to report signs of abuse are
also critical steps in addressing this issue.

Keywords: Sexual Abuse, Elderly, Qualitative Research
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Introduction

Increasing life expectancy and declining
fertility rates have made aging a global
phenomenon. According to the United Nations,
the elderly population is projected to rise from
350 million in 1975 to 1.1 billion by 2025 [1].
This significant growth in the elderly population
serves as a key demographic indicator [2].
Improved quality of life in industrialized societies
has increased the likelihood of individuals
experiencing old age [3]. One specific challenge
faced by the elderly is elder abuse, which can
manifest in various forms, including physical,
psychological, sexual, and financial abuse.
Physical abuse involves any behavior that causes
bodily harm, while psychological abuse impacts
an individual's emotional well-being. Economic
abuse refers to the illegal use of an elderly
person's property, and neglect can also pose
serious health risks [4, 5]. The elderly are
particularly vulnerable due to their circumstances,
yet they often hesitate to report abuse, leading to
severe consequences [11,12, 13]. Despite its
importance, the issue of sexual abuse among the
elderly has received little attention, and related
findings have not been widely published. This
study aimed to investigate the issue of sexual
abuse among the elderly.

Methods

This  study employed a qualitative
phenomenological approach to explore the lived
experiences of elderly individuals regarding
sexual harassment. The research was conducted
with 15 elderly women residing in Arak, some of
whom live in nursing homes. The inclusion
criteria for the study were: being at least 65 years
old, having no identifiable cognitive or
psychological problems, providing informed
consent to participate, and having experienced
sexual harassment. Data were collected through
semi-structured interviews and continued until
theoretical saturation was reached. The questions

focused on how the harassment occurred, the
individual's feelings at the time, and reasons for
not seeking legal advice. Participation in the
interviews was voluntary. After coding the
responses from the first interview, subsequent
interviews were conducted. The interviews
continued until no new information emerged. An
expert review method was utilized to enhance the
validity of the research, with two experts
examining and reviewing the codes, data, and
categories to ensure consistency with the
participants' statements.

Results

The study explored the experiences of sexual
abuse among the elderly through conversations
with interviewees about their lived experiences.
The findings are part of a larger research project
that included interviews with both women and
men. However, the researcher found that, despite
the existence of abuse experiences among men
(though their numbers and perceptions were less
than those of women), they were reluctant to
express these experiences. Therefore, this study
specifically focused on women's experiences. The
extracted semantic units were categorized into two
main themes: "contextual factors™ and "effects and
consequences,” which include 16 sub-themes and
48 specific units. Some of the most important
contextual factors identified were media
depiction, easy acceptance of violence in popular
culture, media normalization, unaware caregivers,
the public's disbelief in the possibility of sexual
abuse of the elderly, family tensions, lack of
social support, lack of awareness of individual
rights, light punishments for criminals, and
difficulties in proving the crime. The most
significant effects and consequences identified
included fear of being in public places, fear of
being on the street for everyday tasks, fear of
using public transportation, hopelessness about
the future, anxiety, isolation and withdrawal,
creation of a sense of hatred, feelings of
embarrassment and shame, self-stigma, damage to
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personal identity, and absolute hopelessness.

Discussion and Conclusion

Elderly individuals are particularly vulnerable
to various forms of sexual abuse, including
harassment and violence, due to their specific
circumstances. To prevent such abuses,
organizations must educate families and
caregivers about the rights of the elderly through
educational resources  and professional
counseling. Creating a safe space for reporting
signs of abuse and organizing social programs can
enhance feelings of security and belonging among
the elderly while reducing opportunities for abuse.
Increasing public awareness about the issues faced
by the elderly, especially sexual abuse, can
contribute to creating a safer environment for
them. This awareness encourages community
members to actively support the elderly and take
necessary actions when observing any signs of
abuse. By promoting social sensitivity, we can
change attitudes and behaviors towards the
elderly, thereby protecting their rights and dignity.
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Investigating the effect of zinc
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resorption in a weightlessness animal

model: An experimental study
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Abstract

Background and aims: Bone biomarkers, such as bone-specific alkaline
phosphatase (BAP) and osteocalcin (OC), are crucial for researching
and monitoring the effects of therapeutic interventions. This study
aimed to investigate the impact of oral zinc supplementation on BAP
and OC levels in a weightlessness simulation model in rats.

Methods: In this experimental study with a control group, 14 male Wistar
rats were subjected to simulated weightlessness through tail
suspension. The rats were divided into intervention (receiving oral
zinc sulfate) and control groups. Serum levels of BAP and OC were
measured at the beginning and end of a 30-day period.

Results: Life in a weightless environment resulted in a significant
increase in BAP and a significant decrease in OC in both groups
(p<0.05). Zinc supplementation significantly elevated BAP levels
(p<0.001) but did not prevent the decrease in OC levels.

Conclusion: The findings of this study indicate that weightlessness
significantly reduces bone formation (as measured by OC) regardless
of zinc supplementation. Thus, the administration of zinc may not be
sufficient to prevent bone resorption during long-term spaceflight.
Further research is required to identify optimal strategies for
maintaining bone health in weightless conditions.

Keywords: Microgravity  Simulation, Tail = Suspension,
Osteocalcin, Alkaline Phosphatase, Zinc Sulfate
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Introduction

Research indicates that weightlessness in space
can lead to bone and muscle atrophy, potentially
resulting in conditions like osteoporosis and other
musculoskeletal disorders [4]. A study involving
four cosmonauts who spent up to seven months
aboard the Russian space station demonstrated
that bone density loss in the legs, particularly in
cortical bone, occurred at a rate of approximately
0.3-0.4% per month, primarily affecting
trabecular bone mass [7]. Further research using
animal models of differing durations of simulated
spaceflight has revealed changes in both cortical
and trabecular bone, with a transient increase in
bone resorption and a sustained decrease in bone
formation. However, limited information exists
regarding interventions that can stabilize bone
metabolism and prevent bone loss during space
missions. Previous attempts to administer high
doses of calcium and vitamin D supplements
during spaceflight have not effectively prevented
osteoporosis, as these interventions failed to
inhibit bone resorption, despite maintaining serum
calcium levels [8].

Zinc is a vital element with several
physiological roles, particularly concerning bone
growth and metabolism. It stimulates osteoblast
cell differentiation, proliferation, and
mineralization, promoting bone production. Zinc
enhances the production of bone growth factors
and matrix proteins essential for bone formation.
The enzyme DNA polymerase, important for
DNA replication, is zinc-dependent, suggesting
that zinc may promote DNA synthesis in
osteoblasts of bone tissue [9].

Bone biomarkers play a crucial role in both
research and monitoring therapeutic interventions
with regards to bone health. These markers
represent  products—such as  bone-specific
alkaline phosphatase (BAP) and osteocalcin—
expressed by activated osteoblasts at various
stages of maturation. BAP serves as a key marker
of bone formation; it is a hydrolase enzyme

associated with cell membranes, responsible for
hydrolyzing phosphate groups from a variety of
molecules, including nucleotides, proteins, and
alkaloids. Osteocalcin is a non-collagenous
protein produced by osteoblasts, playing a critical
role in bone mineralization and the maintenance
of calcium homeostasis. Serum osteocalcin levels
reflect bone formation and the presence of
osteoblasts, acting as biomarkers for bone
formation. Importantly, osteocalcin is one of the
few proteins unique to the skeletal system [10].

Given the significant costs associated with
space travel, researchers have attempted to
artificially induce weightlessness on Earth.
Among these techniques, tail suspension of mice
is widely used as a laboratory simulation of space
travel. This method mimics the effects of
weightlessness on the bones and muscles of the
animal's hind legs, allowing for the replication of
blood flow patterns experienced by humans in
weightlessness [11]. Given that changes in bone
structure are a major concern during spaceflight,
this study aimed to investigate alterations in bone
biomarkers with and without zinc sulfate
supplementation in an experimental model
simulating spaceflight.

Methods

In this experimental study, 14 male mice
weighing an average of 250 g were randomly
divided into two groups: an intervention group
and a control group. Initially, all mice were
housed together for one week under controlled
conditions (temperature: 23 + 2 °C, humidity: 60
+ 10%, and a 12-hour light/dark cycle) while
being fed the same diet. Following this
acclimatization phase, each group was placed
separately in cages specifically designed to
simulate weightlessness [11]. For hindlimb
suspension, the mice were positioned at a 30-
degree angle to the cage floor to ensure that their
hind legs did not touch the grid floor of the cage.
Over 30 days, both groups received their usual
diet, while the intervention group additionally
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recived zinc sulfate (227 mg/L). Blood samples
were collected at the beginning and end of the
study to analyze changes in bone biomarkers.

Results

During the 30-day period, there was a
significant increase in BAP levels in both groups
(p<0.001). Notably, the increase in BAP observed
in the intervention group was significantly greater
than that in the control group (p<0.001). In terms
of osteocalcin levels, a significant decrease was
noted in both groups over the 30-day period
(p<0.05). However, there was no significant
difference in this variable between the two groups
after the study period.

Discussion and Conclusion

This study investigated the effects of oral zinc
supplementation and weightlessness on specific
bone formation markers (BAP and osteocalcin)
over a 30-day duration using a simulated model.
The results showed that weightlessness
significantly decreased osteocalcin levels in
suspended mice. Although 30 days of oral zinc
supplementation did not improve osteocalcin
levels, it significantly increased BAP levels
compared to the control group.

Based on the findings of this investigation,
while BAP levels may initially show an increase
(indicating some osteoblastic activity), osteocalcin
typically decreases due to an overall reduction in
bone formation. The efficacy of zinc
supplementation in enhancing alkaline
phosphatase activity has been previously
established. Seo et al. demonstrated that zinc can
amplify osteogenic effects by stimulating cell
proliferation, alkaline phosphatase activity, and
collagen synthesis in osteoblast cells [14]. Lowe
et al. highlighted zinc as a critical component in
alkaline phosphatase synthesis and emphasized its
importance for enzyme activity [15]. Additionally,
Park et al. found that zinc inhibits
osteoclastogenesis by interfering with the Ca2+-
Calcineurin-NFATc1 signaling pathway in bone
marrow-derived  monocytes,  suggesting its
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potential as a treatment for osteoporosis [16].
Numerous studies have indicated that dietary zinc
supplementation  effectively  prevents bone
resorption. Chou et al. observed that zinc
supplementation was beneficial in the prevention
and treatment of osteoporosis in mouse models
[17]. Sun et al. illustrated the effectiveness of
dietary zinc on bone growth, metabolism, and the
expression of IGF-1 and alkaline phosphatase
genes in growing male mice [18].

The results of this study indicated that
weightlessness significantly reduced osteocalcin
levels (a marker of bone formation) regardless of
zinc supplementation. While dietary zinc
significantly increased BAP levels, it did not
prevent the reduction in osteocalcin due to
weightlessness. These findings suggest that zinc
supplementation may not effectively counteract
bone loss during long-term  spaceflight,
highlighting the need for further research to
develop optimal strategies for maintaining bone
health in weightless environments.
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Brief Report

Investigating the relationship between
epidemiological factors and the prevalence
of head lice infestation (Pediculus capitis)

in girls' primary schools in
Kabudarahang County

Behroz Davari @, Yusuf Alizadeh©1, Hassan Nasirian ©23*, Amir Hossein Zahirnia®",
Aref Salehzadeh ™1, Younes Mohammadi® 4, Bahar Davari® 5

Abstract

Background and aims: Head lice infestation is a global parasitic disease that
poses a significant threat to public health and is considered a health
priority. This study aimed to investigate the relationship between
epidemiological factors and the prevalence of head lice infestation in
girls' primary schools in Kabudarahang County.

Methods: This observational cross-sectional study was conducted during
the academic year 2022-2023. Information on infested students in
girls' elementary schools was recorded following identification. The
results were analyzed with the Chi-square test.

Results: In this study, 1,427 students were examined, and 272 were
identified as having head lice infections.The prevalence of head lice
infestation was found to be 19.1%. Significant associations were
observed with factors such as age, educational levels of parents,
number of family members, use of personal combs, bathing
frequency per week, and previous disease history (p<0.05). In
contrast, hair length, and hair condition did not significantly influence
the incidence of head lice.

Conclusion: Education of students should be included in the agenda of
school health educators. Elevating the literacy levels of both students
and parents can significantly improve self-care practices and help
prevent head lice infestations.

Keywords: Head Lice, Epidemiologic Studies, Prevalence
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Introduction

A healthy population is a vital asset for the
development and progress of any country. Health
issues within a society can significantly hinder its
well-being and vitality. Among the various threats
to public health are parasitic infections,
particularly infestations by external parasites such
as head lice [1, 2]. Head lice are obligate
ectoparasites that primarily spread through direct
contact [3] and rely on human hosts for survival.
Factors such as unfavorable socio-economic
conditions, high population density, low living
standards, poor hygiene, and gender contribute to
the transmission of head lice [4]. Infestations of
head lice are a global health concern, affecting
both developed and developing countries [6]. In
Iran, factors such as rapid population growth,
marginalization, and the establishment of satellite
towns with limited healthcare facilities contribute
to the spread of head lice [7]. While numerous
studies have explored the epidemiological factors
influencing head lice prevalence in elementary
schools, limited research has focused on the
impacts of these factors [9]. Therefore, this study
aimed to investigate the relationship between
epidemiological factors and the prevalence of
head lice in girls' elementary schools in
Kabudarahang County during the academic year
2022-2023. By examining these factors, this study
seeks to highlight the significance and correlation
between epidemiological factors and head lice
prevalence.

Methods

This study was conducted as an observational
cross-sectional study. The study population
consisted of female elementary school students in
Kabudarahang city. A total of 1,427 female
elementary school students present in the class
were examined. The checklist used included
guestions about the students’ age, gender,
educational level, parental education level,
household size, frequency of bathing per week,

personal comb usage, previous history of illness,
and the type and condition of the students' hair.
This information was gathered from the students'
files or through direct questioning. The diagnosis
of infection was based on standard criteria
outlined in the "Handbook for Combating Lice in
Schools in the Treatment of Pediculosis,"”
published by the Deputy Health Office of the
Ministry of Health, Medical Education, and
Health. In this study, the epidemiological factors
affecting the prevalence of head lice were
analized. The Chi-square test in SPSS software
was used for data analysis, with a significance
level set at less than 0.05 for all analyses.

Results

In this study, 272 students were identified as
infected with head lice, resulting in a prevalence
rate of 19.1%. The lowest prevalence was
observed in the age group of twelve (10.7%),
while the highest was in the age group of eleven
(34.7%). The statistically significant differences
were found among students aged 7-12 (grades 1 to
6), parental education level, household size,
personal comb usage, weekly bathing frequency,
and previous history of disease regarding head
lice incidence (p<0.05). Additionally, there was
no significant effect of the size, condition, and
type of hair on head lice incidence.

Discussion and Conclusion

The prevalence of head lice was found to be
19.1%. Compared to other studies, this prevalence
falls within the reported values in Iran, including
13.3% in Qom (2016), 12.4% in Mishkinshahr
(2018), 13.6% in Mashhad (2018), 10.5% in
Doroud (2017), and 17.8% in Qahavand (2017)
[10]. Previous studies have reported higher
prevalence rates in primary school students, such
as 29.4% in Qom (2016) and 28.9% in Karun
(2017) [7, 8]. In Argentina, the prevalence of head
lice was reported to be 42.7%, with 28.4% in boys
and 53.6% in girls [11]. The results of this study
suggest that the incidence of head lice is
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influenced by factors such as students’ age,
parents’ educational level, personal hygiene
practices, and previous history of the disease
among students. Factors associated with a higher
incidence of head lice include lower parental
education and the absence of personal comb
usage. Conversely, factors associated with a lower
incidence of head lice include higher parental
education, more frequent bathing, and no previous
history of the disease among students. Increasing
the educational level of both parents and students
can significantly promote self-care literacy and
help prevent head lice infestations. School health
educators should prioritize educating students to
enhance their self-care literacy. Furthermore,
providing educational programs for parents and
teachers on head lice transmission, risk factors,
early detection, and management strategies can
help raise public health awareness and improve
overall health outcomes.

Ethical Considerations
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engage the parents of students participating in the
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The aviation is controlled by international
standards and regulations, yet the pilot mental
health is often overlooked in safety protocols.
Currently, the protocols for assessing pilot fitness
to fly may be inadequate. Globally, military
systems have been the primary source of
information regarding the psychological aspects
of flight. Exposure to traumatic events and long
working hours are associated with a higher
incidence of mental health problems, such as post-
traumatic stress disorder (PTSD), among military
pilots and flight crews [1]. Despite the differences
between military and civilian flying - such as risk
levels, unusual flight angles, and varying work
routines - there are many similarities between the
two groups of pilots [2].

Given the high levels of attention, control, and
skilled performance required of pilots, the
presence of mental health symptoms can
compromise flight safety [3]. Therefore, these
individuals should ideally receive initial mental
health treatment to resolve symptoms before
returning to flying. However, the negative
occupational consequences of mental disorders
may prevent pilots and flight crews from seeking
treatment [4].

Despite advances in aviation safety, the impact
of mental health issues cannot be ignored.
Statistics indicate that mental health-related
factors are implicated in some aviation accidents
[5]. For example, the 2015 Germanwings Flight
9525 accident involved a co-pilot who
intentionally crashed the aircraft, resulting in the
deaths of 150 passengers and crew members. The
final investigation report revealed that the co-pilot
had been experiencing depression for a year prior
to the incident, highlighting the urgent need for a
better understanding of pilots' mental health and
more  rigorous  assessments  within  this
occupational group [6].

Current screening tools primarily focus on
obvious mental disorders and often overlook
subclinical conditions. A 2016 study found that
many active pilots exhibit symptoms of
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depression without seeking treatment, fearing it
may harm their careers. Specifically, 12.6% of
those surveyed reported borderline depression,
while 4.1% reported suicidal thoughts [7]. Failing
to recognize these conditions poses a serious risk
to aviation safety. Incidents like the Germanwings
Flight 9525 tragedy underscore significant
shortcomings in  existing mental health
assessments, revealing that warning signs were
ignored. This case reveals the inadequacy of
mental health assessments for pilots. Since pilots
operate in high-stress environments and must
make quick decisions, constant stress can lead to
anxiety and depression. Therefore, it is essential
to understand these factors to improve mental
health assessments.

Fatigue is another critical aspect affecting pilot
performance. Research indicates that sleep
deprivation can impair judgment, similar to the
effects of alcohol consumption. Addressing
fatigue should be an integral part of mental health
assessments.

Pilots often hesitate to seek psychological help
and support, which can hinder the evaluation of
the impact of psychological, social, economic, and
other factors among them [2]. Many pilots grapple
with the fear of being perceived as having a
mental illness, and the anxiety of losing their jobs
can prevent them from speaking up. It is crucial to
change this attitude in order to make a more
supportive environment.

New technological advancements provide
opportunities to enhance mental health screening.
Artificial intelligence can revolutionize mental
health assessments by analyzing behavioral
patterns and identifying potential issues earlier,
allowing for timely intervention. Biometric
monitoring can track stress and fatigue levels,
using metrics like heart rate variability to provide
objective measures of stress. This data can inform
decisions about a pilot’s readiness to fly.
Additionally, telehealth services can increase
access to mental health resources, enabling pilots
to seek help without fear of stigma, ultimately
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leading to better mental health outcomes.

Comprehensive  protocols ~ should  be
established for both civilian and military pilots,
including adequate support programs such as
regular workshops and counseling sessions.
Confidential access to mental health services is
critical; pilots should be able to access these
services without risking their jobs. Creating a
culture of support is essential to reduce the stigma
surrounding mental illness and encourage pilots to
seek help when needed.

Current regulations must be reviewed to
address existing gaps, and flight fitness
assessments should reflect the complexity of
mental health issues. Aviation medical examiners
should be aviation medicine specialists, with the
support of psychologists trained in flight
psychology, who have received specialized
training in mental health. This training will help
them better identify issues and prevent tragedies.

A unified approach among countries can
enhance standards, with international cooperation
being crucial for developing consistent mental
health  assessments  for  pilots globally.
Policymakers should prioritize mental health
reform, implementing comprehensive training and
improved assessment tools to raise safety
standards. Support for mental health reform must
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be a priority, and the participation of all relevant
organizations can facilitate change in the aviation
industry. Creating a supportive environment for
pilots ensures not only their safety but also their
well-being. Mental health is an integral part of
aviation culture, and ensuring pilots' mental health
is both a legal and moral obligation. The safety of
national security and countless passengers is tied
to this issue. Thus, revising assessment methods is
not optional but necessary.
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The relief and transport chain in Iran
comprises various facilities, including field
emergency units, convalescent homes,
hospitals, and other relief centers. These play
a crucial role from the moment of injury until
the resolution of health issues and the
treatment of the injured. The Combat Medical
Organization, which emerged during the Iran-
Iraq War, addresses health and medical needs.
During this conflict, combat medical activities
included the treatment of both communicable
and non-communicable diseases, as well as
common injuries sustained by fighters in
clinics, emergency rooms, and field hospitals.
A significant portion of the armed forces'
relief efforts occurred in hospitals and field
clinics, where combat medics played a vital
role in transporting patients from the injury
site to the operating room. In addition to
medical services, they provided essential
facilities and equipment [1, 2].

Overall, combat medical care is a flexible
organization that adapts well to environmental
changes, although it requires training. Its
mission is to deliver medical services at any
time and in any location. Due to the multiple
layers of relief and transportation, each with
distinct operational levels and responsibilities,
the wounded must be transported to higher-
capacity medical centers as quickly as
possible. During the war, transportation of the
injured occurred via land, air, and sea,
depending on available resources, regional
geography, operational tactics, enemy threats,
and physical conditions [3, 4]. For instance,

when hospital units in Khuzestan Province
faced a shortage of medical staff, a combat
medical center was quickly established within
the military forces to create both an
emergency room and an aid post in
operational areas. Volunteers, nurses, medical

technicians, and other medical personnel
stationed in nearby cities were organized into
these medical centers. The medical service
centers contained several departments,
including medical facilities located behind
defense lines, which functioned similarly to
city hospitals. Field hospitals were set up at
the front lines, followed by emergency units
and aid posts positioned closest to the combat
zone [3].

Another critical aspect of combat
healthcare is its economic and health
dimension, which helps preserve human
capital. Timely relief and services for the
wounded, along with the transfer of field
hospitals to the front lines, significantly
reduced the mortality rate of the injured by 40
to 50% [2].

Combat healthcare also plays essential
roles during natural disasters, preventing
infectious diseases in times of crisis, and
planning for future threats. The extensive
involvement of the armed forces, along with
robust logistical and engineering resources
and a wide range of human capital, greatly
contributed to managing the largest flood in
contemporary Iranian history. This
coordination substantially reduced loss of life
and destruction, providing vital relief and
medical services to those affected by this
natural disaster. Moreover, endemic diseases

such as malaria, leishmaniasis, tuberculosis,
and schistosomiasis posed major threats
during the war, alongside risks from cholera,
typhoid, hepatitis, amebiasis, giardiasis, polio,
and influenza. The health measures
implemented by health authorities and combat
medical services effectively prevented
outbreaks of these epidemics [5].

As previously mentioned, the role of
combat medical services is sensitive and
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precise, necessitating careful preparation and
provision of necessary facilities. Future
conflicts will inevitably require a robust
rescue network within the health and medical
sectors. Given the current global climate,
marked by an increase in wars, terrorism, and
natural disasters, as well as evolving war
strategies and weaponry, military medicine
and combat medical services must be
adequately  prepared. This  preparation
involves  adapting  human  resources,
equipment, organization, and training to meet
the demands of future conflicts, ensuring the
effective execution of assigned medical and
military missions. Strengthening the combat
medical management  system  during
peacetime is  essential  for  optimal
performance during wartime [6].

It is also important to note that combat
strategies are inherently linked to military
strategies. To effectively plan for relief,
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transportation, or any preparation for combat
medical care, it is crucial to identify the
nature of potential enemy threats and take
necessary measures to enhance the
performance of combat medical services
during an attack.
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