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ABSTRACT

AIMS: Post-traumatic stress disorder (PTSD) is one of the most prevalent psychiatric disorders.
Given the sensitive nature of military and law enforcement missions, its prevalence is higher among
these personnel. The present study therefore aimed to investigate the relationships among physical
literacy, psychological literacy, and sleep quality in male military personnel with PTSD.

MATERIALS AND METHODS: This was a cross-sectional correlational study. The study population
comprised male law enforcement personnel with PTSD who attended police hospitals in Yazd
during the Iranian calendar year 1400 (2021-2022) and were diagnosed by a psychiatrist according
to DSM-5 criteria. Of these, 160 participated voluntarily. Data were collected using the Physical
Literacy Questionnaire, the short form of the adult health literacy questionnaire, and the Pittsburgh
Sleep Quality Index. Data were analyzed using SPSS version 26 and Pearson’s correlation test, with
a significance level of 0.05.

FINDINGS: Sleep quality (11.03%2.2), psychological literacy (10.8+5.1), and physical literacy
(21.2+4.7) were significantly below the standard cutoff (p<0.05). Positive, significant correlations
were also observed between psychological literacy and sleep quality (r=0.77), physical literacy and
sleep quality (r=0.68), and physical literacy and psychological literacy (r=0.62) (p<0.01).

CONCLUSION: Physical and psychological literacy are significantly associated with sleep quality
in military personnel with PTSD. Assessing these two components during initial screening may
therefore help identify high-risk individuals early and refer them for rehabilitation interventions.

KEYWORDS: Physical Education and Training; Health Psychology; Sleep Quality; Law Enforcement;
Military Personnel; Post-Traumatic Stress Disorder.
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INTRODUCTION

Post-traumatic stress disorder (PTSD) is one of
the most important and prevalent psychological
disorders among military and law enforcement
personnel and represents a major mental health
challenge in this population. Because of the
nature of their work and repeated exposure to
traumatic events, military personnel are at high
risk of developing this disorder [1]. The inherent
nature of military occupations, particularly within
the Law Enforcement Command of the Islamic
Republic of Iran (FARAJA), involves high levels
of stressors that distinguish them from other
occupations. Continuous exposure to distressing
scenes, physical confrontations, direct threats to
life, intensive shift work, separation from family,
and the pressure of protective responsibilities
create conditions that seriously jeopardize
their mental health [2]. Research has shown
that approximately 61% of military personnel
experience moderate stress and 19% experience
severe stress, rates significantly higher than the
general population average. FARAJA personnel
are among the populations vulnerable to PTSD
[3]- The consequences of this disorder extend
beyond emotional and cognitive dimensions,
affecting  occupational performance, social
relationships, and physical health. Among its
associated components, impaired sleep quality
is a prominent and disabling problem. Research
evidence indicates a complex, bidirectional
relationship between PTSD and sleep: symptoms
of the disorder cause sleep disturbances, while
persistent sleep problems can exacerbate PTSD
symptoms and complicate treatment. Insomnia,
recurrent nightmares, difficulty falling asleep,
and frequent nocturnal awakenings are common
manifestations among military personnel with
PTSD [4, 5].

In recent years, researchers have
examined psychological and cognitive factors
to better explain this complex interaction
between PTSD and sleep. In this context, “health
literacy” and “physical literacy” have emerged
as important but underexplored constructs in
the scientific literature. Health literacy refers to
an individual’s ability to access, understand, and
use health-related information to make informed
decisions about prevention and treatment.
Studies have shown that low health literacy
among military personnel can be a major barrier
to timely symptom recognition, professional
help-seeking, and treatment adherence [6]. This
issue is particularly important for individuals
with PTSD because limited understanding of
health information can reduce the effectiveness
of psychological and therapeutic interventions.
Specifically, inadequate health literacy can lead
to misunderstanding the nature of PTSD-related

sleep disorders and overlooking the importance of
their treatment, thereby perpetuating the vicious
cycle of insomnia and worsening symptoms [7].
Whereas health literacy focuses on engagement
with external health information and the
healthcare system, physical literacy emphasizes
understanding, interpreting, and responding to the
body’s internal signals. Deficits in this domain can
impair the accurate interpretation of physiological
symptoms such as palpitations, rapid breathing,
or muscle tension, potentially increasing anxiety
and physiological arousal in patients with PTSD
[8]. For example, an individual with PTSD may
interpret an increased heart rate triggered by
an intrusive memory as a sign of an impending
heart attack, producing a further wave of anxiety
and insomnia [9]. This process can be explained
through the theoretical framework of “anxiety
sensitivity,” a construct in which the tendency
to interpret bodily sensations catastrophically
intensifies cycles of arousal and insomnia. By
directing attention toward internal cues at night,
anxiety sensitivity perpetuates difficulty returning
to sleep and increases PTSD symptom severity
[10]. Improving physical literacy may therefore
help reduce PTSD symptoms and improve sleep
quality through better bodily understanding and
emotional regulation [11]. A systematic review of
existing research indicates that inadequate health
literacy is associated with adverse mental health
outcomes in military populations [12]. Similarly,
other research evidence supports the role of sleep
quality in psychological adjustment after exposure
to traumatic events [13]. In thisregard, Bagheri and
Fathi Ashtiani, in their study of factors associated
with PTSD in military personnel, specifically
emphasized protective factors, including health
literacy and physical activity, as key components of
prevention and management [14]. Mozaffarizadeh
et al. also reported positive effects of aerobic
exercise in the treatment of PTSD [15].

Despite extensive, fragmented evidence
concerning each of these variables in military
populations, a systematic review of the research
literature indicates that no study, either in Iran
or internationally, has simultaneously examined
the relationships among health literacy, physical
literacy, and sleep quality in a clinical sample of
male military personnel with PTSD. The present
study was therefore designed and conducted
to address this research gap and examine these
three constructs simultaneously in a military
population. Its novelty also lies in investigating
these three variables together and exploring
their correlations in a specific military sample.
This approach may demonstrate how different
levels of health literacy and physical literacy
are associated with sleep quality and whether
a pattern of interrelationships can be observed.
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From an applied perspective, identifying these
relationships may provide an initial scientific
basis for designing prospective, multidimensional
psychological interventions. The findings may
highlight the importance of simultaneously
improving health literacy, to support decision-
making and participation in treatment; physical
literacy, to improve the management of emotions
and physiological responses; and sleep hygiene in
military mental health programs. Understanding
whether these variables are associated with sleep
quality independently or through their interaction
may help develop more targeted protocols that
allocate resources more efficiently to specific
domains. Accordingly, the main objective of the
present study was to assess physical literacy,
psychological literacy, and sleep quality and
examine the correlations among these three
variables in male military personnel with PTSD.

MATERIALS AND METHODS

This was a cross-sectional correlational study.
The study population comprised all male military
personnel with PTSD who attended hospitals
affiliated with the Law Enforcement Command
in Yazd during the Iranian calendar year 1400
(2021-2022) and received a definitive diagnosis
from a psychiatrist based on DSM-5 diagnostic
criteria. The required sample size was estimated
using Cohen’s formula for a correlation coefficient.
Assuming a medium effect size (r = 0.30), a 95%
confidence level, and 80% statistical power,
approximately 115 participants were required
[16]. To allow for possible attrition and improve
the generalizability of the findings, the final sample
size was setat 160. Eligible male military personnel
were selected through convenience sampling and
participated voluntarily after providing informed
consent. Inclusion criteria were male sex, a PTSD
diagnosis confirmed by a psychiatrist, married
status, age between 20 and 45 years, informed
consent to participate, at least 3 years of work
experience, and a minimum educational level of
a high school diploma. Exclusion criteria were
other psychiatric disorders, severe neurological
disorders, or use of medications directly affecting
sleep during the preceding two weeks. These
criteria were assessed and confirmed through
self-reported information in the demographic
questionnaire. After the study objectives were
explained and consent for voluntary participation
was obtained, participants were assured that their
information would remain strictly confidential.
Participants completed the physical literacy,
health literacy, and sleep quality questionnaires
at an appropriate time without their usual work-
related concerns. They were instructed to read
the questionnaires carefully and in full, select the
response that best described them, and record
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their answers. Demographic information was
collected through self-report at the beginning,
before the questionnaire items.

Health Literacy Questionnaire: Health
literacy was assessed using the short form of the
adult health literacy questionnaire developed
and validated by Tavousi et al. This questionnaire
contains 9 items assessing two components:
basic skills (5 items) and decision-making skills
(4 items). Items are scored on a five-point Likert
scale, from 1 (very difficult) to 5 (very easy),
yielding a total score of 9-45. According to the
cutoffs introduced by Tavousi et al., scores below
33 indicate inadequate health literacy, scores of
34-40 indicate borderline health literacy, and
scores above 41 indicate adequate health literacy.
The questionnaire’s validity and reliability were
confirmed, with reported Cronbach’s alpha values
of 0.91 and 0.81 [17].

Physical Literacy Questionnaire:
Physical literacy was measured using the Perceived
Physical Literacy Questionnaire for adults. The
original 23-item instrument was developed
and validated by Naylor et al. It comprises six
dimensions: motivation (5 items), social (4 items),
confidence (5 items), physical coordination (3
items), physical fitness-strength (3 items), and
knowledge (3 items). Items are scored on a five-
point Likert scale, from 1 (strongly disagree) to 5
(strongly agree), with total scores ranging from 23
to 115. The questionnaire has no standard cutoff,
and higher scores indicate better physical literacy.
In the study by Naylor et al, Cronbach’s alpha
values for the different dimensions ranged from
0.759 to 0.921. In the present study, because no
cutoff was available, scores below the population
mean were considered indicative of poor physical
literacy [18].

Sleep Quality Questionnaire: Sleep
quality was measured using the Pittsburgh
Sleep Quality Index. This 19-item questionnaire,
developed by Buysse et al. (1989), assesses sleep
quality over the preceding month. It measures
seven components: subjective sleep quality, sleep
latency, sleep duration, habitual sleep efficiency,
sleep disturbances, use of sleeping medication,
and daytime dysfunction. Total scores range
from 0 to 21, with scores above 5 indicating poor
sleep quality. In Iran, Hassanzadeh et al. (1387
in the Iranian calendar; 2008-2009) reported
and confirmed validity and reliability estimates
ranging from 0.77 to 0.81. Cronbach’s alpha in the
present study was 0.84 [19].

Ethical Considerations: This study was
approved by the ethics committee of the Sport
Sciences Research Institute under the ethics code
IR.SSRC.REC.1400.093. All ethical requirements,
including informed consent, confidentiality of
information, the right to withdraw from the
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study, and data confidentiality, were observed
throughout the study.

Statistical Analysis: Means and standard
deviations were used to describe the data, and
inferential statistics were used to analyze the
research hypotheses. The Kolmogorov-Smirnov
test was used to assess the normality of the data
distribution. One-sample t-tests were used to
examine whether physical literacy, health literacy,
and sleep quality scores differed significantly
from desirable levels. The reference value for each
variable was determined according to the standard
cutoff of the corresponding questionnaire.
Pearson’s correlation test was then used to analyze
the data and determine correlation coefficients.
Data were analyzed using SPSS version 26, with
statistical significance set at p < 0.05.

RESULTS

Participants had a mean age of 37.4 + 3.5 years.
A bachelor’'s degree was the most common
educational qualification (56.5%), and the mean
duration of PTSD was 3.5 years. Other demographic
characteristics are presented in Table 1.

Table 1) Means and standard deviations of
participants’ demographic characteristics

Variable Mean Standard ~ Minimum -

score range of 23-115, indicated poor physical
literacy in this population.

One-sample t-tests were used to compare
participants’ observed scores with the desirable
and average levels of the study variables. The
results are presented in Table 3.

Table 3) One-sample t-test results comparing observed
scores with desirable levels

Variable .Mean dr t _ pvalue
difference statistic

Physical literacy (PL) -2.84 159 5.30 0.001

Health literacy (HL) -12.20 159 2.25 0.001

Sleep quality (SQ) -6.30 159 3.36 0.001

The results in Table 3 showed significant
differences between participants’ scores and
the reference average for each variable. The
descriptive findings indicated that participants’
scores were below the expected average for all
three variables.

Statistical assumptions were examined
before investigating the relationships among
the study variables. The Kolmogorov-Smirnov
test was used to assess normality. The findings
indicated that the data were normally distributed
(p < 0.05). After the statistical assumptions were
confirmed, Pearson’s correlation test was used to

deviation maximum . . . .
examine relationships among the variables. The
Age (years) 37.4 35 2045 findings are presented in Table 4.
Work experience (years) 8.6 2.3 3-15
Duration of disorder (years) 35 12 3-8 Table 4) Correlation coefficients and significance levels
Height (m) 1.69 0.68 1.64-2.10 for relationships among the study variables
Weight (kg) 78.9 4.6 59-82 Variable Physical Health Sleep
Body mass index (kg/m?) 268 23 20-32 literacy literacy quality
C Sk r=0.62; r=0.68;
Physical literacy (PL) p=001 p=003
Table 2 presents the means and standard 062 -
deviations of the study variables, calculated Health literacy (HL) o7 - p=001
using their respective instruments, as descriptive r=068p=  r=077
P Sleep quality (SQ) - . ot
statistics. 0.03 p=0.01

Table 2) Means and standard deviations of the study

variables
Variable Mean gé?/?i?gi
Physical literacy (PL) 21.2 4.7
Health literacy (HL) 10.8 5.1
Sleep quality (SQ) 11.03 2.2

Considering the standard questionnaire
cutoffs, the findings in Table 2 showed that the
mean sleep quality score (11.03) was substantially
above the cutoff of 5, indicating poor sleep quality
in the study sample. The mean health literacy
score (10.8) was below the cutoff of 33, indicating
inadequate health literacy. The mean physical
literacy score (21.2), considered in relation to the

The results in the table showed that all
relationships among the variables were positive
and statistically significant. The strongest
relationship was observed between health
literacy and sleep quality (r = 0.77, p < 0.01). The
relationships of physical literacy with sleep quality
(r = 0.68, p < 0.05) and with health literacy (r =
0.62, p < 0.001) were also statistically significant.

DISCUSSION

The present study aimed to investigate
the relationships among physical literacy,
psychological literacy, and sleep quality in
male military personnel with PTSD. The results
showed that participants’ mean physical literacy,
health literacy, and sleep quality scores were
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significantly below desirable levels. Pearson’s
correlation analysis also indicated positive,
significant relationships among these three
variables. These findings are particularly
important for occupational functioning in military
populations. Poor sleep quality may be associated
with reduced alertness, increased operational
errors, and impaired decision-making during
sensitive missions. Inadequate health literacy can
hinder timely symptom recognition and effective
treatment follow-up, while poor physical literacy
impairs the accurate interpretation of bodily
warning signs, such as palpitations or muscle
tension. This may increase the risk of inappropriate
emotional responses and reduced physical
performance in high-risk situations. Simultaneous
deficits in these three domains therefore threaten
not only individual health but also operational
readiness and effectiveness. These findings were
consistent with the biopsychosocial framework,
which emphasizes the complex interaction of
factors involved in PTSD. This interaction has
specific dimensions in military populations:
demanding operational conditions and repeated
trauma exposure predispose individuals to
disturbed sleep regulation (the biological
dimension), while poor health literacy impedes
timely symptom recognition and treatment
follow-up (the psychological dimension), and
inadequate physical literacy disrupts the accurate
interpretation of bodily warning signs in high-risk
situations. The combined effects of these factors
within the organizational and cultural context of
the military (the social dimension) may create a
vicious cycle of persistent symptoms and reduced
operational readiness [20].

Regarding sleep quality, the findings
showed that participants’ sleep quality was
significantly below the desirable level. This finding
is consistent with previous research. Colvonen et
al. reported a high prevalence of insomnia among
post-9/11 military personnel [21]. In a study of
US military veterans, DeViva et al. showed that
poor sleep quality was significantly associated
with a higher prevalence of PTSD [22]. Schenker
et al. also reported a significant association
between sleep disturbances and PTSD symptoms
[9]. In particular, the meta-analysis by Bai et al.,
which confirmed the substantial prevalence of
sleep problems in military populations, directly
supports the present finding [23]. This strong
link can be explained through newer theoretical
frameworks, such as the “predictive processing”
model, in which insomnia is not merely a
secondary symptom but an integral part of the
neurobiological mechanisms maintaining the
PTSD symptom cycle. In this model, inaccurate
predictions of threat by the brain keep the nervous
system in a state of sustained arousal, directly
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disrupting sleep architecture and continuity [24].

Regarding physical literacy, the findings
showed that participants’ mean scores were
significantly below the desirable level. A positive,
significant correlation was also observed between
physical literacy and sleep quality. This finding
is consistent with previous research. Afsari et al.
found significant relationships between physical
activity, anthropometric indices, and sleep quality
among military students [25]. In a meta-analysis of
patients with PTSD, Yuan et al. found that physical
activity had beneficial effects on symptoms
[26]. Zhu et al. also confirmed that mind-body
exercise reduced PTSD, depression, and anxiety
symptoms in military personnel [27]. This
relationship can be explained using interoception
theory and the anxiety sensitivity model. Within
this framework, inadequate physical literacy
represents a deficit in the interoceptive system,
which processes, integrates, and accurately
interprets internal physiological signals such as
heart rate, breathing, and muscle tension. When
this system is disrupted, individuals have difficulty
accurately perceiving and differentiating these
signals and become susceptible to catastrophic
interpretation bias. Normal bodily sensations,
or those associated with mild anxiety, such as an
increased heart rate after an unpleasant memory,
may then be interpreted as signs of imminent
physical danger, such as a heart attack, or loss
of control [28]. The review by Crombie et al. also
highlights the potential role of physical literacy
in improving sleep and moderating symptoms
by identifying neural mechanisms mediating
the effects of exercise, including regulation of
the hypothalamic-pituitary-adrenal axis and
increased neuroplasticity [29].

Regarding health literacy, the findings
showed that participants’ mean scores were
significantly below the desirable level. This finding
is consistent with previous research in military
populations. In a study of US military personnel
and veterans, Armenta et al. showed that PTSD
is often accompanied by depressive symptoms,
which may result from poor health literacy and
delayed symptom recognition [30]. Thomson also
confirmed that cultural norms specific to military
communities, such as an emphasis on self-reliance,
resistance to expressing vulnerability, and negative
attitudes toward psychological help-seeking, can
widen the gap between health “knowledge” (health
literacy) and “health-promoting behaviors” (such
as practicing sleep hygiene) [31]. Furthermore,
Williston and Vogt found that low health literacy
can hinder timely symptom recognition and
treatmentfollow-upamongUSveterans[32]. These
findings can be understood through the social
cognitive model, which highlights the reciprocal
effects of personal factors, such as knowledge
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and beliefs, and environmental and social factors,
such as norms and barriers, on health behaviors.
Military communities have strong cultural
norms emphasizing resilience, self-reliance, and
avoidance of stigma. These norms may serve as
powerful mediators or moderators. Under such
conditions, health knowledge (health literacy)
may not translate fully and directly into behaviors
that improve sleep, such as seeking treatment
for insomnia, because of strong social barriers
to expressing difficulties or seeking help, which
is itself a health-promoting behavior. This may
explain variation in the strength of the correlation
between these two variables in a military
sample [30].

Overall, the pattern of relationships
observed in this study supports integrated models
emphasizing the interconnectedness of health
literacy, physical literacy, and sleep quality in the
long-term management of PTSD. This finding
goes beyond studies that have focused solely on
the separate importance of these variables [14],
revealing a network of interrelationships in which
weakness in one domain may undermine the
others and perpetuate a vicious cycle of symptoms.
Accordingly, the findings indicated that military
personnel with PTSD experience difficulties in
several key functional domains simultaneously.
Low health literacy (knowledge and decision-
making), physical literacy (regulation of bodily
emotions), and sleep quality are not merely
separate problems; they are likely manifestations
of a deeper disturbance in mind-body integration.
In other words, their psychosomatic system has
difficulty coordinating effective interactions
among thoughts, emotions, bodily sensations,
and biological functioning [32]. Ultimately,
within the biopsychosocial framework, this
study confirmed positive, significant correlations
among health literacy, physical literacy, and
sleep quality in military personnel with PTSD.
All three variables were at undesirable levels
in the study population, and this correlation
pattern supports an integrated perspective for
explaining their difficulties. The consistency of
these findings with previous research on the
bidirectional relationship between sleep and
PTSD, and on protective factors such as physical
activity and health knowledge, strengthens the
internal coherence of the results. However, the
strength of these relationships may vary according
to contextual features of military communities,
including cultural norms and attitudinal barriers.
Future longitudinal and interventional studies
may establish the direction of causality and test
the effectiveness of these combined programs.
The limitations of this study include its cross-
sectional design, use of self-report measures, and
limited generalizability. Although the married-

status inclusion criterion was necessary to control
its effect on sleep quality, it limited generalization
to unmarried military personnel. Other disorders
were identified solely through self-report, which
has low diagnostic sensitivity; future studies are
advised to use the GHQ-12 screening instrument.
Online data collection also prevented control over
the response environment and may have excluded
military personnel with lower digital literacy. A
combined approach using both in-person and
online data collection is therefore recommended.

CONCLUSION

The findings showed that health literacy, physical
literacy, and sleep quality among military
personnel with PTSD were not only inadequate
but also positively and significantly associated
with one another. This strong correlation
pattern is consistent with the hypothesis of an
interconnected, interactive network linking these
three key constructs. In other words, physical
literacy appears to be more than an independent
variable; it may interact dynamically with
health literacy and sleep quality. This integrated
understanding strengthens the hypothesis that
deficits in any one domain may accompany deficits
in the others and may contribute to maintaining a
vicious cycle of symptoms. Traditional therapeutic
approachesthataddressthese problems separately
may therefore be insufficient to target this
complex cycle. The present findings emphasize the
need to develop and test multifaceted, integrated
interventions. Future treatment programs for
this population could simultaneously focus on
improving health literacy, strengthening physical
literacy, and improving sleep quality. Testing such
interventions in future studies may establish
whether this comprehensive approach can break
the symptom cycle and produce better treatment
outcomes.

Clinical and Practical Implications for Law
Enforcement Medicine

Based on the findings of this study, improving
health literacy and strengthening physical literacy
alongside conventional treatments for sleep
disorders may be considered a complementary
strategy in military mental health programs.
By targeting cognitive and physical factors
affecting sleep, this integrated approach may
improve treatment outcomes and increase the
effectiveness of standard interventions among
military personnel with PTSD.
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