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EDITORIAL

In the current healthcare landscape, the increasing prevalence of
antimicrobial resistance (AMR) has brought into sharp focus the need for
more stringent antimicrobial stewardship plans. These agendas aim to
improve the use of antibiotics and few other antimicrobial agents to preserve
their effectiveness. However, one essential yet often overlooked component
of infection control - hand hygiene - plays a pivotal role in the success of
these stewardship initiatives.'

Hand hygiene, the process of cleaning hands using either soap and water or
alcohol-based hand sanitizers, has long been recognized as one of the most
effective methods for preventing the spread of infections in healthcare
settings. This practice is not just a foundational element of infection control,
but also a critical strategy in reducing the transmission of multi-drug-
resistant organisms (MDROs) that contribute to the growing AMR crisis.?
Enhancing hand hygiene compliance is not just about preventing
infections—it is also a critical strategy for antimicrobial stewardship, as it
helps reduce the need for antibiotic interventions in the first place. In the era
of antimicrobial stewardship, the role of hand hygiene becomes even more
significant. The improper use or overuse of antibiotics, combined with
lapses in infection control practices like hand hygiene, can accelerate the
emergence of resistant strains of bacteria.® This gap in practice underscores
the necessity for constant education, training, and monitoring to ensure that
hand hygiene is consistently practiced as part of daily routines.

The importance of hand hygiene cannot be overstated in the fight against
antimicrobial resistance. By improving hand hygiene practices, we can
reduce the spread of infectious diseases, limit the use of unnecessary
antibiotics, and slow the emergence of antimicrobial resistance.
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medications and treatment procedures but do not address the underlying
causes of chronic diseases at primordial and primary level of health care.
Life style medicine bridges this gap by intervening in daily life habits and
behaviors. Life style medicine is an evidence-based approach that works

Keywords:
Life style, Digital health, mainly in 6 domains of life style.

Emerging, sedentary life style
These domains include nutrition, physical activity, stress management, avoidance of harmful substances,
positive socialization and sleep hygiene. Interventions in life style of these domains help in preventing
underlying causes of non-communicable diseases. American College of Lifestyle Medicine recommends
the following practices in lifestyle:

1. Aregular physical activity for at least 30 minutes per day for five days in a week or 150 minutes
per week is considered a healthy lifestyle. Regular exercise decreases triglycerides and low-
density lipoprotein and increases high density lipoprotein which regulates lipid profile and helps
in decreasing blood pressure as well as glucose levels. It also reduces weight gain.

2. Practicing a peaceful sleep of 9—10 hours per day is recommended. Any kind of sleep deprivation
may increase the risk of hypertension, diabetes and cardiovascular diseases.

3. Avoiding alcohol, smoking and substance abuse.
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4. Adopting nutritional modifications for a healthy balanced diet comprising of 45-65%
carbohydrates, 25-35% fat and10-30% protein of total caloric requirements. Avoiding high caloric
foods, soft beverages and junk food promotes a healthy lifestyle.

5. Taking measures for stress management and participating in healthy activities. Nature such as
forests, gardens, mountains and seas can not only improve psychological health but also physical
health of individuals.

6. Building a healthy relationship with family and friends. A healthy social relationship improves
mental health and enhance self-esteem.?

Recently our world has faced COVID-19 pandemic which left many challenges to maintain a healthy
lifestyle and promote a good quality of life. Evidence showed that high prevalence of morbidity and
mortality was associated with unhealthy lifestyle practices. The main pillars of lifestyle medicine
supported the healthcare workers and patients to combat during this pandemic and even after this to
lead a healthy life.> Health care providers can enhance the effectiveness of their treatment by
incorporating comprehensive treatment along with life style medicines. This step will not only reduce
the burden of pharmacological medicines but also increase the quality of life. Individuals can take
informed choices to avoid unhealthy behaviors and combat modifiable risk factors of chronic
diseases.* Although evidence based new research is required to develop guidelines for lifestyle
medicine, but following recommendations are necessary to adopt healthy behavior by individuals:

Firstly, health education and Awareness: Health education programs, awareness campaigns and

outreach community health programs can sensitize individuals about unhealthy behaviors.

Individuals can make healthier lifestyle choices.

Secondly, healthcare multidisciplinary Integration: Train health care providers to incorporate lifestyle

medicine with comprehensive treatment. This incorporation of lifestyle medicine will help to reduce

the modifiable risk factors of non-communicable diseases.

Thirdly, healthy environmental policy: Adopt healthy environmental policy to promote lifestyle

medicine by providing good space in residential areas for physical activity, easy and cheap

availability of healthy food, no access to harmful substances and providing healthy working
environment.

Lastly, Social support systems: Provision of social support programs through community

participation can provide a platform to individuals for maintaining healthy lifestyles.>¢ Life style

medicine is a paradigm shift in the field of healthcare, providing prevention and improving quality of

life and well-being. Through sustainable lifestyle modifications, we can address the modifiable risk
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factors of the non-communicable diseases and reduce the burden of our tertiary health care facilities

in terms of cost and patient turn over. So, it is imperative for healthcare providers, individuals and

policy makers to adopt lifestyle medicine as a fundamental component of their health and wellbeing.

As we are moving forward, combined efforts can carve the way to a better, healthier and more well-

suited lifestyle.
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INTRODUCTION

ORIGINAL ARTICLE

ABSTRACT
Background: Plantar fasciitis is known as burning and aching plantar heel

pain. It results from inflammation or irritation of plantar fascia, a thick band
of tissue responsible for supporting the foot’s arche and absorbing shock
during movement. Objective: To assess how common plantar fasciitis is
among physiotherapists in Lahore. Methodology: The total of 64
physiotherapists aged between 25-50 years was included with plantar
fasciitis pain. A plantar fasciitis pain scale questionnaire administered
among physiotherapists and performed a windlass test. SPSS version 24.0
software was utilized for data analysis. Results: The findings revealed that
approximately 19% of the physiotherapists of Lahore suffered from plantar
fasciitis. Of the population suffering from pain about 11(17.2%) have little
pain, 10 (15.6%) have moderate pain and 3(4.7%) have severe pain. In which
33(51.6%) have pain withstanding for a prolonged time. And about 45
(70.3%) have not been suffering because of wearing appropriate shoes and
maintaining proper posture. Conclusion: Physiotherapists may develop
plantar fasciitis throughout their life and the intensity of pain can vary

depending upon standing hours, and shoe wear.

Physiotherapists are healthcare professionals and part of a multidisciplinary team. For decades, they are
playing an important role in the healthcare system.'Musculoskeletal disorders arise due to poor posture,
which imposes overpressure on the muscles and soft tissues.? Plantar fasciitis, often referred to as plantar
heel pain, is a condition that effect approximately 11 to 15% of adult seeking professional care for foot
issues.*The plantar heel consist of the deep fascia at the base of the foot, which plays a critical role in
connecting the calcaneus to the toes. Anatomically, the fascia is divided into 3 elements: medial, lateral,

and central. *
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Plantar fascia occurs due to inflammation and degenerative changes in the plantar fascia, often caused by

repetitive injury and stress, especially at its attachment point on the medial calcaneal tuberosity of heel.
This leads to pain in the central to medial heel pain. Studies indicate that 11 to 15% of adults with foot
pain experience plantar heel pain. While plantar fasciitis is typically a self-limiting condition, the pain
can become chronic and disabling, often requiring several months of the rehabilitation.’

It plays a crucial role in the foot’s normal biomechanics, and even small changes in foot structures or
pain can impact balance and gait. This often results in slower walking pace, shorter stride length and
unbalanced walking pattern.®Plantar fasciitis pain is often described as a burning or aching sensation.
Plantar fasciitis more often affects unilateral, although approximately 30% of patients have bilateral
symptoms.’

A key clinical feature of plantar fasciitis is heel pain, primarily affecting the medial part of the heel and
sometimes radiating into the medial arc of the foot. The discomfort is typically most severe in the
morning. Pain may also be worse during overuse conditions of the foot such as running.® The main cause
of plantar fasciitis is repetitive strain injury to the ligament of the sole. Other causes include being
overweight, prolonged standing or walking, and heel spurs.’

Plantar fasciitis is the leading cause of heel pain, affecting approximately 7% to 10% of the population.
Risk factors include a high body mass index or sudden weight gain. Diagnosis is primarily based on
symptoms, with ultrasound often used for confirmation. Research indicates that up to 49% of individual
with plantar fasciitis continue to experience symptoms 1.5 to 5 years after onset.!°

Heel pain is commonly observed in older teachers, possibly due to decrease elasticity of the plantar fascia.
The prevalence of plantar fasciitis has been studied in the population with varying findings of 2.7-
17.55%. A large-scale population in the US reported a prevalence of 0.85% among adults. Additionally,
within 12 to 24 months of diagnosis, 60-80% of patients have been reported to experience plantar
fasciitis. !

Of the working females of Multan, about 72% suffered from plantar fasciitis and were above 50 years.
About 54% of the individual with plantar fasciitis report experiencing deep pain, while 46% describe it
as superficial pain. Around 34% of those affected suffer from pain throughout the day at regular
intervals.'? The condition has been found to affect about 8.14% of physicians and 13.11% of nurses.
Compared to the general population, the risk of developing plantar fasciitis is lower among physician but
higher among nurses.'?

Patient may experience pain along the central band of the plantar fascia, particularly in the area of the

foot’s medial arch.'+!7

PJBMR VOL. 03 ISSUE 01 Jan — Mar 2025 6|Page
www.pjbmr.com




Zahid H, et al.

A cross-sectional online survey was conducted with a total of 695 participants. The prevalence of plantar
fasciitis among them was found to be 37%. The study identified that extended period of walking or
standing at work, along with inadequate workplace facilities,'’were linked to a higher risk of developing
the condition. Additional contributing factors included middle age, prolonged exercise, and
gastrocnemius muscle tightness. The findings highlight the importance of raising public awareness about
the risk factor and management strategies for plantar fasciitis through health education initiatives. '
Pallavi Yamini did her study in 2020. He took 100 subjects for the trial. A total of 100 female students
from Galgotias University participated in the study, divided equally into 2 groups: one group of 50
individual with flat feet and the other 50 who wear high heels. The finding revealed 20% of subjects
experienced the plantar fascia stretch, and 7% tested positive in the windlass test. Additionally, 27% of
the total population were found to be risk of developing plantar fasciitis, with 19% of them being regular
high heel users. Notably, all participants who tested positive in the windlass test were among those who
wore heels.!”

In a 2021 study conducted by Bhoir and GD, 100 healthy nurses from the Pravara institute were
examined, including 30 male and 70 female nurses, all aged between 20-50 years. Among participants,
21% tested positive for sign of plantar fasciitis - 4% of males and 17% of females. The study concluded
that female nurses have higher likelihood of developing plantar fasciitis compared to their male
counterparts. '8

In 2019, Abidin Haneef conducted a cross-sectional study among the police force in Peshawar to assess
the prevalence of plantar fasciitis. He sent his 364 questionnaires. 360 have cooperated well. In the 360
population, 38 had had heel pain and 322 had not. In 38 population only 5 had plantar heel pain other 32
had not. 1

Binu conducted a study comparing 100 individuals diagnosed with heel pain to a control group of people
with no history of heel pain. Both groups completed a questionnaire assessing environmental and lifestyle
factors. Among those with heel pain, the majority lived in homes with mosaic flooring, followed by
marble, vitrified tile or carbonate flooring. However, when analyzing both groups, the highest prevalence
of heel pain was found in individuals living in marble-floored houses. In contrast, the lowest incidence
was seen in those residing in wooden floored or traditional cow-dung floored houses. The study suggests
that type of flooring may influence the development of plantar fasciitis with marble flooring being
associated with the highest incidence. 2

The purpose of this study is to ascertain if plantar fasciitis occurs among physiotherapists because of their

prolonged standing and lengthy workdays. Data was collected through self-reported forms completed by
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physiotherapists, utilizing a visual analog scale to assess the severity and frequency of the condition. This

approach aimed to evaluate the correlation between their occupational demands and the occurrence of
plantar fasciitis.

MATERIALS AND METHODS

Study Design: This research was conducted as a cross-sectional study

Setting: Data was collected from different departments of physical therapy in different hospitals of
Lahore i.e.:

e Pediatrics neuro-rehabilitation center of the University of Lahore Teaching Hospital,

e Physiotherapy Department of Wazir Hospital

e Al Shabir Health Care Center.

Duration of study: The study was finished within 6 months.

Sample Technique: It was Nonprobability purposive sampling.

Sample size: A total of 64 participants were included in the study. The sample size was determined by
using the epi tool.

Sample selection criteria:

Inclusion Criteria:

e Willing to divulge details about pain.

e Windless test was used.

e Both gender male and female physiotherapists are included.
e Between the age of 25-50 years

e  Working hours 7-8

Exclusion Criteria:

e Plantar fasciitis history before entering the field of physiotherapy.

e Physiotherapists who have not been working in the field for at least one year.

e Physiotherapists who have a past history of fracture.

Data collection procedure

This was an observational study conducted as a project involving physiotherapists in Lahore. The
participants ranged in age from 25-50 years. A sample size of 64 was calculated using 5% margins of
error and 95% of confidence intervals through the epi tool. To diagnose plantar fasciitis, windlass test
was administered. Additionally, relevant demographic and medical information such as age, gender,
weight, and medical history was collected using a predesigned proforma. Planar fasciitis pain scale

(PFPS) questionnaires was also distributed among participants, consisting of pain related and control
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questions specifically targeting symptoms of plantar fasciitis. After the approval of synopsis data was
collected from a questionnaire used to gather the information. The SPSS-24.0 version was used to analyze
the collected data for descriptive statistics. Frequency distribution was utilized to display the participant’s
demographic data. After the data analysis, the findings were summarized in accordance with the
consultation with the statistician.

RESULTS:

There were 64 participants in this study. the participant's age ranges from 25-50 years the minimum age
is 25 and the maximum age is 50. There were 64 participants of which 28% were male and about 72%
were female. There were 64 participants, of which about 70.3 % were alright and 29.3% were suffering

from planter fasciitis

Frequency Percent
25-30 44 68.8
31-35 10 15.6
Age groups 36-40 1 1.6
41-45 2 3.1
46-50 7 10.9
Male 18 28.1
Gender
Female 46 71.9
Positive 19 29.7
Windlass test
Negative 45 70.3

DISCUSSIONS

Plantar Fasciitis is the swelling of plantar fascia and tissue in the foot used during walking and foot
movement. The windless test is used as a diagnostic procedure to assess plantar fasciitis. Khired and
Najmi conducted an online cross-sectional survey. The total number of people who took part in the study
was 695. Plantar fasciitis was observed to affect 37% of the individuals. And our study concluded about
29.3% of prevalence of Plantar fasciitis among physiotherapists.'®

Abidin Haneef conducted a cross-sectional study in 2019 to investigate the prevalence of plantar fasciitis
among security personal in the police force of Peshawar. The finding revealed that 10.6% of participants
reported experiencing heel pain, while the prevalence of plantar fasciitis specifically was higher, at

13.2%.%!
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Pallavi Yamini completed her studies in 2020. He recruited 100 people for the trial. From Galgotias

University. The findings revealed that 20% of the participants experienced a stretch in the plantar fascia,

and 7% tested positive on the windlass test. Notably, 19% of individuals in our study demonstrated a

positive windlass test result, which is significantly higher compared to the previously mentioned study.

This suggests a greater prevalence of plantar fasciitis indicators in our sample. 2°

CONCLUSION

According to this study, Most of the Physical therapists from Lahore did not suffer from plantar fasciitis

because they wear appropriate shoes but 46.9% suffered from plantar fasciitis because they wear

inappropriate shoes

LIMITATIONS:

The study had a small sample size, the results may not be statistically significant or may lack the power

to detect meaningful differences or associations. A small size can limit the reliability and validity of the

findings. Height and body mass index were not reported, which had impact on how generalizable the
findings were.

RECOMMENDATIONS

To improve the generalizability of the findings, researchers could aim for a larger and more diverse

sample This would help capture a broader range of experiences and potential risk factors. Investigate the

specific workplace factors contributing to plantar fasciitis pain, such as physical demands, workload, and
adherence to ergonomic guidelines. Assessing these factors would help identify modifiable elements that
can be targeted for intervention.
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ORIGINAL ARTICLE

ABSTRACT
Background: Globally, the popularity and market for energy bars steadily

increases, especially with increasing urbanisation. Fresh bananas suffer much
postharvest losses mainly due to their short green life. Semolina, a by-product of
wheat is usually destined to waste despite its nutritional profile. Objective: To
developing an energy bar from a composite of unripe banana (Musa accuminata),
sesame (Sesanum indicum) and semolina flours, assessing the consumer
acceptability and determining the nutrient plus keeping quality of the most accepted
formulation. Methodology: A total of five energy bars from different composite
flour formulations namely; A (20:20:60), B (20:10:70), C (10:10:80), D (30:30:40),
and E (10:30:60) for unripe banana flour: sesame flour: semolina flour respectively
was developed and tested for consumer acceptability using a nine-point hedonic
scale. The most accepted energy bar formulation was further profiled for its
proximate composition, selected minerals’ content, and keeping quality using
standard AOAC protocols. Results: Formulation D provided the most accepted
energy bar regarding the texture, taste, plus overall acceptability, whereas the least
accepted sample for most sensory attributes was from formulation A. No significant
difference existed in colour for all the formulations. The most accepted energy bar
contained 5.72% moisture, 1.02% ash, 5.39% crude protein, 2.94% crude fat, and
4.33% dietary fibre. This energy bar provided a high percentage of carbohydrates
and energy value i.e. 72.98% and 1440 KJ/100g (360 calories) respectively. Its
mineral analysis revealed 110.51mg/100g of calcium, 38.407 mg/100g of iron, and
399.291 mg/100g of potassium. Indices for the keeping quality of the most accepted

energy bar showed a peroxide value of 1.87 and a free fatty acids content of 0.33.
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Conclusion: This study developed a calories-rich energy bar which can be quickly
utilized to fuel plus replenish the body in periods of high energy demand or as an
energy-dense snack for people who dont have enough time for meal preparation,
manifested in its high carbohydrate content and energy value obtained. Other than
increasing the accessibility to cheap high-energy food sources, the present study
showed potential of reducing post harvest losses of unripe bananas.
INTRODUCTION
Energy bars are ready-to eat nutritious foodswith good sensory characteristics,and targeted at people that
require quick energy but do not have time for a meal.> A typical energy bar usually provides 200-300
calories, a low fat content of about 3-9 g, and is shaped in form of a bar or any other convenient form.?
Numerous energy bars have been developed and are known by different names such as nutrition bars,
sports bars, granola bars, meal replacement bars, protein bars, nutraceutical bars, snack bars, diet bars,
cereal bars, among others. 2 Lately, energy bar sales and consumption have increased globally,? mainly
because modern lifestyles require more time away from home.2 There is need for a nutritious, pleasing,
ready-to-eat, shelf-stable, proportionedyet portable method of food transport and availability; an energy
bar can satisfy this demand. 2
The bars which are well known by most rural households are compressed food bars used in emergency
situations. Compressed food bars comprise of soya protein concentrate, baked wheat flour, sugars,
vegetable fat, plus malt extract, and are used in relief effort for disasters if local foodis not available or
accessible* In Uganda, there are few energy bar micro enterprises, for example in Nakasongola district
which improves food security and income of farmers.> Composite flour is a binary or tertiary mixture of
different flours, mostly wheat flour, with flours of differentcrops. Composite flour is found beneficial
especially in developing countries becauseit encourages the use of locally available crops as flour. Local
raw material replacement instead of wheat flour is rising because of the growing market for
confectionaries.®
Banana is one of the fifth most crucial food crops across the globe. * More than 75% of farmers in Uganda
grow bananas, making it the world’s second largest producer after India’. Banana (Musa accuminata
spp.)is a staple starchy food for about 80 million people in East Africa and a vital income source.” Itis a
reliable source of starch and energy hence ensuring food security for millions of people.” There are more
than 120 banana varieties in Uganda, whichhave not yet been identified and/or documented anywhere else
in the world. Musa spp, consisting of plantain plus dessert bananas,isone of the world’s leading food crop
as a source of energy in people’s diet especially those residing in tropical or humid areas. ! Although

Uganda is regarded as food self-sufficient due to its productive soil and bi-annual rainfall, not all regions
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of the nation have enough food, and some may experience food insufficiencies for some period in the
year®. Therefore, the population in some areas of the country suffers from food insecurity and befalls
victim of emergency situations®.Despite the fact that Uganda is the leading producer of plantain plus
banana in the sub-Sahara African region, this crop suffers post-harvest losses to a tune of 20-60%.5This
mainly arises because of bananas’ limited green life plus damage from improper produce handling after
harvest. * A large amount of the produce thus goes to waste, leading to high physical and economic losses.
! Therefore,using unripe banana in flour form might help in reducing such post-harvest losses. Moreover,
the prospects of using banana flour for development of food bars and other snacks have been articulated
in several previous studies. -3

Semolina is the hard part of coarsely-ground durum wheat, high in gluten and protein contents. The high
gluten content present helps in binding of the raw materials during cooking of the energy bar. Semolina
is also rich in iron; 100 g of semolina provides about 4.36 mg of iron.® Since the production of wheat in
Uganda is low in addition to by-products of wheat not being well-known by the people,’° development of
energy bars will help increase people’s nutritional awareness about semolina and ultimately increase its
usage. Uganda being among the highest importers of wheat, encouraging semolina usage can lead to
higher rate of wheat production in the country in addition to reducing wheat import costs, which shall
eventually boost Uganda’s economy.

Sesame (Sesamun indicum L.) seeds have for long been used extensively in traditional healing plus
cooking purposes due to their nourishing benefits andcurative properties. Sesame is a vital source of
phyto-nutrients for example, flavonoids, phenolic compounds, dietary fiber, anti-oxidants, anti-cancer
compounds, as well as other health promoting properties. Sesame being a rich source of high quality
edible oil and essential amino acids is thus a healthy/nutritious component for the energy bar. Therefore,
the present study aimed at (i) development of an energy bar froma composite of unripe banana flour,
sesame flour, and semolina flour (ii) carrying out consumer acceptability tests through sensory evaluation
of different formulations prepared for the energy bar (iii) carrying out proximate analysis of the most
accepted formulation of the energy bar, and (iv) determining the keeping quality of the most accepted
energy bar formulation through peroxide value test and test for the free fatty acids content.
MATERIALS AND METHODS

Study design: Experimental study

Settings: Food Science Laboratory, Department of Food Science and Nutrition, Faculty of Agribusiness
and Natural Resource Sciences, Islamic University in Uganda (IUIU).

Study duration: 4 months
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Data collection procedure

Unripe banana, brown sesame seeds, and wheat grains were purchased from Mbale Central market. After
being washed properly, banana fingers were peeled, followed by soaking in water to clean off the sticky
sap that appears upon peeling. This was followed by slicing (using a kitchen grater with 3mm thickness)
in water that was treated with food-grade citric acid (1 gof citric acid per litre of water) to avoid enzymatic
browning. The slices were soaked for 15 min, then spread on a clean sheet of cloth under the sun for 2
days to achieve complete dryness. Dried slices were grinded in an electricstainless steel food grinder, then
sieved using a stainless steel sieve, prior to being stored in a polythene bag. Sesame seeds were sorted to
get rid of any visible foreign matter. They were washed with clean water to remove dustor any other
residual foreign matter, followed by spreading the seeds on a clean sheet of cloth under the sun for 6 hours.
Dried sesame seeds were then roasted on a dry pan set on medium heat of the electric coil, for 15 mintilla
slightly brown colour and characteristic aroma were evident. Seeds were left to cool prior to being finely
ground and sieved. Sesame seeds were then packed in a polythene bag and stored away from light and
moisture, awaiting mixing with flour from other raw materials, as shown in Figure 1. After being sorted,
wheat grains were conditioned by adding water and keeping them for 24 hours to mellow the inner
endosperm. Wheat grains were then dried and grinded into the desired coarse-particle flour. This was
followed by sieving and sifting of the wheat particles to allow heavy coarse particles (semolina) remain
on the sieve. The composite flour formulations from each raw material, amount of honey, and ghee used
in the production of energy bars are presented in Table 1.After cooking, the energy bar matrix was spread
into rectangular moulds to be shaped into bars. Bars of 4cm by 12cm were cooled to luke-warm
temperature before being cut out using a sharp knife (when the matrix was just warm), then allowed to
completely cool to room temperature so they become firm, prior to packaging in air tight polythene
packaging material.

Sensory evaluation Test

Sensory evaluation for the different energy bar formulations was carried out from the Food science and
Nutrition laboratory, employing the nine-point hedonic scale ranging from extremely like to extremely
dislike.!" A total of 50 randomly selected IUIU students with no food allergies were used as panelists in
the evaluation that consisted of 5 sensory attributes namely; color, texture, taste, flavour & overall
acceptability. Asensory evaluation form and 5 g of the sample from each formulation were served to each
panelist, in a random order. Panelists were also provided with drinking water to rinse their mouth before

and between successive sample evaluation, to minimise any residual sample effect. After sensory
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evaluation analysis, all the further tests were conducted on only the most accepted/highly ranked
formulation.

Proximate analysis

This analysis involved determination of the moisture content, dietary fibre content, total ash, crude fat,
carbohydrate content, crude protein, energy value using intenational standard protocols,'? plus selected
minerals (Ca, Fe, and K).

To determine the moisture content, clean crucibles were dried for 30 min in an oven and then cooled from
a desiccators before weighing. The crucible weight was taken and 3g of the sample was weighed into a
crucible. This was followed by drying the weighed sample(95°Covernight) in the oven and cooling in
desiccators. Weight of the crucible plus the dried sample was recorded, after which moisture content was
calculated as follows;

_ W2 — W3
% Moisture = m = 100

Where;

Wi = initial weight of empty crucible (g)

W, = weight of crucible + sample before drying (g)

W3 = final weight of crucible + sample after drying (g)

W2-W3 = loss in sample weight (g) after drying

To determine ash percentage, the dry ashing method was employed; crucibles were put in a muffle furnace
overnight at 550°C so as to ensure that any impurities on the surface burn off. The crucibles were cooled
in a dessicator for 30min and weighed. A proportion of 5g sample was weighed into the crucible and put
in a furnace, then heated at 550°C overnight. The crucibles were weighed when the sample turned to grey
and ash percentage was calculated as below;

Ash (%) = (weight of crucible + sample after drying)- (weight of empty crucible)x100

Weight of sample
Determination of the crude protein content was done using the microkjeldahl method.About 4 g of the
sample was weighed and placed in the Kjeldahl digestion flask. Sulphuric acid (20mL) and 10g of
Na>SOjscatalyst were added and the sample digested in a fume chamber for 60 min at 350 °C until the
digest appeared clear pale green. The digest was left until completely cool, followed by addition of 200mL
H>0 and mixing. The mixture was then transferred to a distillation flask and 85mL of saturated NaOH

solution added from a measuring distillation unit. This was followed by distillation of the mixture into
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25mL of 0.1N HCI containing 10mL of boric acid as an indicator. Distillation was continued till the flask
contents ‘bumped’, and excess acid was titrated with 0.1N NaOHsolution.

% Nitrogen in the sample (N) = 14 x (V/1000) x 0.1 x (W/100)

Where; V = volume of 0.1N HCI added — volume of 0.1N NaOH used, W = weight of the sample

Crude protein = N x 6.25

To determine the crude fat percentage, 3g of the sample was accurately weighed into a thimble lined with
a circle of filter paper. This was followed by placing both the thimble and content into a 50mL beaker and
dried in a mechanical convection oven for 1 hour at 125 °C. Crude fat was extracted with petroleum ether
(40 °C) as a solvent using the soxhlet apparatus semi-continuous method (Soxhlet System HT, 1043
Extraction Unit). After the extraction process was finished, the fat extract was moved from the extraction
flask into an evaporating dish that had been previously weighed; the solvent was evaporated till its odor
could not be detected. The dish and its contents was dried in an oven for 30 min at 100 °C, after which
cooled in a desiccator. The dish plus content were then weighed.

Crude fat (ether extract) % = W2-W1 x 100/S

Where;

W1 = evaporating dish, W2 = weight of the evaporating dish plus contents after drying

S = weight of sample.

Determination of the dietary fibre content involved addition of 5g sample to 200mL of 1.25% H2SOs4,
heating for 30 min and filtering with a Buchner funnel. Distilled water was used to wash the residue until
there was no more acid present. For 30 min, the residue was boiled in 200millilitres of 1.25% NaOH. This
was filtered and repeatedly rinsed with distilled water till it became alkaline-free. This was followed by
rinsing once with 10% HCI, twice with ethanol and thrice with petroleum ether. The residue was placed
in a crucible and dried at 105°C in an oven over night. It was cooled in a dessicator before being ignited
for 90 min at 550 °C in a muffle furnace, after which allowed to cool, and reweighed.

Total dietary fiber = Weight of ash residuex100

Weight of sample

Determination of the carbohydrate percentage was done by difference method;'?

% carbohydrates =100 - (% fat + % moisture + % ash + % protein)

Energy value was calculated from the formula;'*

Energy value (KJ/100g) = 4 (% carbohydrates + % protein) + (9 x % fat)

Determination of the calcium content involved pipetting an aliquot of the test solution into a volumetric

flask followed by addition of 1% LaClsz (w/v) solution to make a final concentration of 0.1% LaCls
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(w/v).This was followed by diluting the solution with 1IN HNOs. Calcium determination was done with
an atomic absorption spectrophotomer, following the manufacturer’s instructions. Absorbance of the
prepared standards and test solution was then measured against reagent blank.

Ca (mg/100g) = Conc. xdilutionx100
Weight of sample (g) x1000

Where Conc. = concentration of the sample (mg/L)
To determine the iron content present, the sample was exposed to wet digestion. An aliquot portion of the
acidified sample was taken, diluted, and thenread from aninductively coupled plasma-optical
emission spectrophotometer,at a wavelength of 248.3.
[ron (mg/100g sample) = Conc.xVxDx100
WxPx1000

Where; Conc. = concentration of sample in mg/L
V= Total volume in mL

D= Dilution factor

W= Weighed sample in g

P= Sample solution taken, in mL

1000= conversion of mL to L

The results were reported as mg Fe/100g sample and as around number.
Potassium content of the sample was determined using a flame photometer. Standard solutions were
prepared by dilution of stock solution of potassium. Volumes of 0.5, 1, 2, 4, 6, and 8 were diluted in
100mL flasks. The photometer was heated for 10 min then distilled water was fed into the instrument. The
most concentrated standard solution was aspirated, and the readout was adjusted to 90 using the knobs.
Distilled water was aspirated, followed by all the standard solutions. The results were recorded and a
calibration curve drawn to calculate the results, using the equation below;

y=mx+b

Where; y = results from the photometer, x= concentration of the standard solution and M = coefficient
Keeping quality

This analysis involved assessment of the peroxide value plus the free fatty acids content. Peroxide value
was determined using the AOCS method.'> About 0.05g of sample was weighed into a 250 mL glass
stoppered Erlenmeyer flask. This was followed by addition of 30mL of acetic acid and the flask swirled
until complete dissolution of the sample, then addition of 0.5mL of saturated potassium iodide and the

flask swirled for 1 min. This was followed by addition of distilled water and vigorous shaking to liberate
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iodine from the chloroform layer. 0.01N sodium thiosulphate was added plusstarch solution (1 mL) as an

indicator. Titration was done until the blue-gray colour disappeared and titre values were recorded.

(S — B) x Nthiosulhate x 1000
weight of sample

S= titration of sample

B= titration of blank

To determine the free fatty acid content, 0.2g of sample was weighed in glass vial and mixed with 50 mL
of the solvent mixture. This was followed by titration with O.1N KOH solution to the end point of
phenolphthalein indicator. The free fatty acid content was calculated from the equation;

Free fatty acid content =56.1 x N x V/M

Where; N= Exact normality, V= volume of KOH and M= mass of the sample (g)

Statistical analysis

Data for the present study was processed using the SAS software, version9.2.Forsensory evaluation
results, means were separated by the Duncan's multiple range test (DMRT) with 0.05 as the probability

level, using one way analysis of variance.

| Unripe banana fingers | Sesame seeds | [ Semolina production from wheat grains |
1 ¥

[ Washing | [ Sti;rti.r_lg | [ Clal:mina |
| P fe]jng | [ Wfshing | [ Cond}ticning |
[ Slicing | [ Drying | [ Drying |
[ Soaking | [ RcJ;ast.inE | [ M.Lilling |
| Il)r}'ina | | Gflind'mg | | Silﬁing |
[ Glrindina | [ Sfevin | [ Pmi%c ation |
[ Sieving |

N

[ Mixing to form composite flours of different raw material percentages |

[ Heating |
]

| Binder (Ghee) + sweetener (Honey) |
!

Cooking

Spreading

| |

| |

[ Cooling |
!

[ Cutting |
|

| |

Packing

Figure 1: Process flow chart for the energy bar production from unripe banana flour, sesame seeds’
flour, and semolina flour.
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The composite flour formulations from each raw material, amount of honey, and ghee used in the
production of energy bars are presented in Table 1. After cooking, the energy bar matrix was spread
into rectangular moulds to be shaped into bars. Bars of 4cm by 12c¢m were cooled to luke-warm
temperature before being cut out using a sharp knife (when the matrix was just warm), then
allowed to completely cool to room temperature so they become firm, prior to packaging in air
tight polythene packaging material.

Table 1: Composition of the different formulations of the produced energy bars.

Formulation | Unripe banana | Sesame flour | Semolina flour | Honey (g) | Ghee (g)
code flour (%) (%) (%)

A 20 20 60 10 10

B 20 10 70 10 10

C 10 10 80 10 10

D 30 30 40 10 10

E 10 30 60 10 10

RESULTS

Sensory evaluation

Results of sensory evaluation of the energy bars developed from different formulations of unripe banana,
semolina and sesame composites are presented in Table 2 below;

The most accepted sample of all was D in terms of texture, taste, and overall acceptability but sample E
was preffered most in terms of flavour. Table 2 above shows there was no significant difference in the
flavour of the energy bars produced by formulation A, B, C and D but there was a significant difference
in the flavour of sample E. Results indicate that there was no significant difference in the colour of all the
formulations. Generally, the least accepted sample for most sensory attributes was sample A.

Proximate composition and keeping quality of the most accepted energy bar formulation

Results of proximate analysis and keeping quality indicators from the most accepted energy bar
formulation of unripe banana, semolina and sesame composites are presented in Table 3 below;

The energy bar’s most accepted formulation contained 5.72% moisture which is considered a low moisture
content. Similarly, this energy bar contained considerably low ash (1.02%) and protein (5.39%).The crude
fat content and dietary fiber in the most accepted energy bar was 2.94% and4.33%respectively. This energy
bar provided a high percentage of carbohydrates and energy value i.e. 72.98% and 1440 KJ/100g (360
calories) respectively.Mineral analysis revealed 110.51mg/100g of calcium, 38.407 mg/100g of iron,
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and399.291 mg/100g of potassium. Indices for the keeping quality of the most accepted energy bar
showed a peroxide value of 1.87 and a free fatty acids content of 0.33.

Table 2: Sensory evaluation results of the energy bars developed from unripe banana, semolina

and sesame composites.

Formulation | Texture Taste Colour Flavour Overall acceptability
A 5.19+0.69° | 5.44+0.68° |5.94+0.57*° |6.81+0.19° |5.01+0.52°
B 6.38+0.66° | 6.25+0.81° |5.57+0.98° |6.74+0.31° | 5.71+0.59*
C 5.86+0.47°° | 6.44+0.03"° |5.88+0.93 |6.86+0.97° |6.30+0.93"
D 7.50+0.89* | 7.38+0.50° |5.90+0.05% |6.69+0.99° | 7.56+0.55°
E 6.98+0.98% | 6.89+0.48% |5.70+0.99° |7.85+0.42% | 6.13+0.89°

Values in the table are MeantStandard deviation.Values with the same superscript in the same
column are not significantly different at p<0.05 using the DMRT.
Table 3 : Proximate composition and keeping quality results for the most accepted energy bar

formulation.
Nutrients Most accepted energy bar (Formulation D)
Moisture content (%) 5.72+0.44
Total ash (%) 1.02+0.03
Crude protein (%) 5.39+1.2
Crude fat (%) 2.94+0.01
Dietary fiber content (%) 4.33+0.26
Carbohydrate content (%) 72.98+10.63
Energy value (KJ/1009) 1440
Calcium content(mg/100g sample) 110.51+82.67
Iron content (mg/100g sample) 38.407+10.37
Potassium content (mg/100g sample) 399.291+254.31
Peroxide value 1.87+0.27
Free fatty acids content 0.33+0.02

Except the Energy value, all other values in the table are MeantStandard deviation.
DISCUSSION
Texture is a key component which influences a food’s sensory quality, in addition toits visual appearance,
aroma, plus taste.'® Texture evaluation is a dynamic intricate process which involves visual perceptions

of the product surface, behaviour of the product in reaction to previous handling, and intergration of
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sensations in the mouth felt during mastication and subsequent swallowing; all these are combined by the
human brain and a unique sensation is brought up.’ From the present study, texture of formulation D was
the most preffered. This could be due to the fact that low quantity of semolina was used in formulation D
compared to other formulations, as previously shown in Table 1. Semolina has a granular texture and
therefore when it was mixed with the smooth unripe banana plus sesame flours, it dissolved into them
forming a neither very soft nor very hard, less chewy texture.

Colour is one of the key quality attribute of a food raw material or product, which greatly influences
consumer acceptance.® It provides information regarding the chemical composition, appropriateness for
processing, plus shelf life. Findings of the current study indicated that no significant difference existed in
colour of all the samples. The reason could be the presence of honey in an equal quantity throughout all
the formulations (Table 1), because honey has an inherent dark-brown rich color which dominated in all
the formulations. The other reason stems from accelerated millard reaction between honey and proteins
present in all the formulations which led to production of brown melanins in all the energy bar
formulations.'® Other factors that impacted the colour of the developed energy bars include caramelisation
and roasting of sesame seeds.

There are four primary categories of tastes that the tongue’s receptors (buds) can identify i.e. sweet, sour,
bitter and salty.® In contrast to the common knowledge that distinct tongue regions correspond to different
tastes, some regions are more sensitive than others.?° In the present study, the taste of formulation D was
preffered most, followed by E. This could be due to the presence of higher quantities of roasted sesame
flour in both formulations (as presented in Table 1). Several studies indicate that roasted sesame seeds
add a unique nutty taste to many food products.?

Flavour of a food is greatly influenced by the chemical senses of taste plus smell.'® These sensations can
be changed by adding natural or artificial flavorants. Even with breakthroughs in instrumental analysis,
sensory tests are the sole way to measure the flavor impressions which humans experience.?? The most
preffered flavour in the present study was of formulation E, and this could be attributed to the substantial
quantity of sesame flour present in this formulation. This tallies with observations in a previous study°that
sesame seeds not only develop a pleasant flavor during processing but also enhance the taste of food or
make it more acceptable for consumption. Sesame contains flavour compounds like 2-acetyl-1-pyrroline
(roasty), 2-furfurylthiol (coffee-like), 2-phenylethylthiol (rubbery), 4-hydroxy-2,5-dimethyl-3(2H)-
furanone (caramel-like) and 2-furfuryl alcohol which are significant factors influencing the crushed

sesame material’s overall flavor.'®
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Overall acceptability is based on multiple organoleptic quality parameters and indicates the cumulative
perception plus acceptance by panelists or consumers.*® The overall acceptability of formulation D was
preferred most. This could be linked to the composition ratio of unripe banana flour to sesame flour to
semolina flour in formulation D which was almost balanced, hence a high mean overall acceptability score
of 7.56+0.55and thus contributed to a better taste, texture and overall acceptability.

The energy bar’s most accepted formulation contained 5.72% moisture which is considered a low moisture
content, and is attributed to loss of moisture during heating and cooking unit operations of the composite
processing. Moisture content has an important influence on the shelflife of the product; the lower the
moisture content, the better the food’s shelf life. Therefore, the low moisture content of the energy bar
indicates a good storage stability, as most pathogenic and spoilage bacteria, plus some molds and yeasts,
thrive in an atmosphere with high moisture content.®> The ash content in the most accepted sample was
1.02%. Ash content isindicative of the approximate quantity of minerals in any food sample, "8 and thus,
the considerably low ash content in the present study implies that the formulated energy bar was generally
not a good source of minerals.However, present results are different from previous findings,? ‘which
reported that green banana flour plus snack bars made from them had a high ash and mineral concentration.
This anomaly from present findings is because the present snack bar was a composite of flour from three
different sources i.e. unripe banana, semolina, and sesame. The other reason for the anomaly could be the
differences in varieties of green banana and the nutritional profile of the soil in different geographical
regions, as observed in a previous study.’

The protein content in this energy bar was 5.39%. The reason for this considerably low value could be
high heat processing which may have caused protein denaturation or millard reactions may have taken
place in which the proteins reacted with carbohydrates and thus a reduction in the former’s detectable
quantity. In a related study which developed and compared energy bars from maize flour with those from
unripe banana flour;? the bar with the least amount of protein and lipid contents was the one made with
unripe banana flour. Similarly, another study showed a very low protein content from banana flour
(2.40%).2 Therefore, unripe banana flour used in the current study is responsible for the low protein
content in the most accepted energy bar formulation.

The crude fat content in the most accepted energy bar was 2.94%, and this was most-likely contributed
by the added ghee during cooking, plus some fat naturally inherent in sesame flour. This energy bar had
a considerably high amount of dietary fiber (4.33%) and this was because of the high quantity of unripe
banana flour in its formulation, which is in congruence with the emphasis of previous authors,® * %that

unripe banana is a good source of dietary fibre.
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Similarly, this energy bar provided a high quantity of carbohydrates and energy value i.e. 72.98% and

1440 KJ/100g (360 calories) respectively. As expected, carbohydrates are the main component of the
energy bar in comparison with other major nutrients present in the energy bar product. This is because the
ingredients used in its production contain high amounts of carbohydrates i.e. a generally high amount of
unripe banana and semolina flour in the formulation, as these are rich sources of starch® '® In the same

2 2showed that unripe banana starch if added to different foods

vein, the previous work of other authors
results into a product with high carbohydrate and starch content.This implies that the developed energy
bar from the present study can be used to quickly fuel or replenish the body with glucose.

Mineral analysis revealed 110.51mg/100g of calcium. This could be attributed to the quantity of sesame
added to the formulation (40%), because sesame contains 780 mg of Ca per 100 g whereas unripe banana
and semolina provide lesser amounts of Ca. Furthermore, sesame has been reported to be an excellent
source of Ca in several previous related studies.’ The iron content was 38.407 mg per 100g, and thus, the
developed energy bar can be used for iron supplementation in individuals that have high iron demands
such as pregnant women.

The most accepted formulation contained 399.291 mg/100g of pottasium and this was mainly contributed
by the unripe banana flour, as emphasized in similar experiments that green banana flour is a rich
potassium source.> 7 1® The potassium content in the most accepted formulation of the present study
(399.291 mg/100 g) was close to the potassium content obtained by a previous researcher’i.e. 410 mg/100
g was the primary component found in each of the 15 unripe banana varieties under study. The developed
energy bar can be used as a snack and is therefore an ideal food product for mantainance of bone integity
in the most vulnerable age groups (adolescents, adults and the elderly), particularly among low income
earners, if consumed regularly. To this end, some authorsrecommend that potassium supplementation
through food ishelpful for people who have excessive potassium excretion through bodily fluids,
especially athletes.>* Potassium, an electrolyte that aids in controlling fluid balance, neuronal
transmission, and acid-base balance, is abundant in bananas.?

Indices for the keeping quality of the most accepted energy bar showed a peroxide value of 1.87 and a
free fatty acids content of 0.33.Peroxide value is assessed in shelf life studies to detect the initiation stage
of the autoxidation process;? lipid oxidation is a common and an undesired chemical alteration that can
affect a products’s flavor, aroma, nutritional value and incertain situations, even the texture.?
Theobserved peroxide value and free fatty acids content in the current study are attributed to the quantity
of ghee that was added into the formulation (10g)plus fat naturally present in sesame. The low quantity

of free fatty acidsindicates that the energy bar has good keeping quality and can thus be kept for a
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considerably long period without deterioration (keeping other factors constant). Low fat content arrests
rancidity and off-flavour production during storage!8and thus extended shelf-life of the product.
CONCLUSION

This study developed a calories-rich energy bar from unripe banana flour, sesame seeds flour, and
semolina flour,which can be quickly utilised to fuel plus replenish the body in periods of high energy
demandor as an energy-dense snack for people who dont have enough timefor meal preparation. The study
revealed that the developed energy bar had a high carbohydrate content and energy value. The study also
showed potential of reducing post harvest losses in unripe bananas, by converting them into flour and
further product development. Development of such products can increase the availability of cheap high-
energy food sources.

RECOMMENDATIONS: There is need to further investigate the bioavailability of nutrients in the most
accepted formulation of the energy bar. Further studies should be carried out on the storage stability of
the energy bar,using preservatives. The most accepted formulation may be used for development of other
food products such as cookies or other confections.
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INTRODUCTION

ORIGINAL ARTICLE

ABSTRACT
Background: Emotional Regulation may help to prevent parents of children

with disabilities from psychological anguish and to support their child's healthy
development. Objective: To identify the variables that influence parents of
Autistic children to employ both adaptive and maladaptive ER
techniques. Methodology: It was a cross-sectional survey design in nature
because the research collected the data from the respondents at a single point of
time, the researcher adopted non-probability purposive sampling technique due
to being an unknown percentage of Autistic population in Pakistan. The sample
size was 57. By adding 20% of drop out the estimated sample size was 70.
Parents with at-least 1 autistic child, Age range was 20 years to 50 years,
Divorced and Widowed was excluded. Data was collected on a structured
questionnaire IIPB protocol. The questionnaire was already pilot tested and had
been used in almost 60 countries across the world. Results: Among 70 parents,
out of which 35(50%) were Fathers and 35(50%) were Mothers. The Mean Age
of participants was 34.5+5.69. Emotional Regulation in parents was found out
to be 39.24+16.79. The minimum emotional regulation was 7.00 and maximum
score was 66.00. One of the sub-types of Emotional regulation, Reappraisal had
a mean score of 23.40+£10.35 with minimum score 4.00 and maximum score
was 40.00. Suppression was another sub-domain of emotional regulation with
mean score of 15.84+7.13 minimum score was 2.00 and maximum score was
27.00. Conclusion: It was concluded that reappraisal and emotional regulation

was more frequently employed by both parents.

Emotions/ emotional manifestations result in behavior, whenever intrinsic or extrinsic processes are
altered, this process is known as emotion regulation (ER). ' These methods are described in a variety of

ER approaches, such as suppression and reappraisal. > Adaptive emotion regulation (ER) techniques may
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help parents manage the stress that comes with raising a kid with a disability. ER may help to prevent

parents of children with disabilities from psychological anguish and to support their child's healthy
development. *

Autistic/ Autistic Spectrum Disorders (ASD) is defined by recurrent and limiting behaviors, as well as
the social and communication impairments, which vary in intensity among individuals. *In a study done
in 2022 by Zeidan and colleagues, illustrated that the number of participants in the samples, which ranged
from 465 to 50 million, was fairly substantial, and with the median of 100/ 10,000, occurrence ranged
1.09/ 10,000 to 436/10,000. Similar to the previous study, the majority of research studies were conducted
in America and Northern-Europe, but there are more research studies from places that weren't previously
well-represented, such as Africa as well as the Middle East. >’

According to Morris et al., parental ER is regarded as a straight technique by which parents may affect
their children's socio-emotional functioning. Parental ER has been linked to a number of developmental
outcomes in children who are generally developing, particularly psychopathological disorders and socio-
emotional functioning. ® However, it is unclear how parents of children with autism spectrum disorders
emergency room visits might affect the main symptoms of their children. Autistic children’s parents may
endure extreme stress due to their children's autistic symptoms, emphasizing the importance of emotional
regulation. °

Parents of such adolescents struggle more to manage many stressful situations in day-to-day life. Parental
demands rise, they are put under greater financial burden to pay for necessary medical bills, they must
devote more time to the child, and this all adds to the psychological stress and weight on parents. '°
Mothers continue to bear an overabundance of the responsibility for raising a disable child, making them
more susceptible to stress linked to child care and more likely to exhibit depressive, anxious, health
issues, social isolation, and low self-esteem. The emotional makeup of parents may also be influenced
by the genetic etiology of ASD !!

To the best of the researcher's knowledge, the experience of fatigued parents with autistic children has
never been examined from their point of view. There hasn't been much research done in Pakistan on the
stress that parents of autistic children experience. As a result, it is challenging to determine how much
parenting an autistic child affects parents. In order to better understand how parents of autistic children
regulate their emotions, the current study will give voice to worn-out parents from the perspective of the
Pakistani population. '?

MATERIAL AND METHODS

The study was descriptive, cross-sectional survey. The data was collected from the respondents at a single
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point of time without manipulating any variable/variables in existing phenomenon. Non-probability
purposive sampling technique due to being an unknown percentage of Autistic population in Pakistan.
Sample size was estimated through the following formula:

n=z2 (E)(1-E)/c2

Where:

z = standard normal deviation set at 95% confidence level'?

E = Acceptable error

C= confidence interval (confidence interval (0.95). The sample size was 57. By adding 20% of drop out
the estimated sample size was 70

Inclusion / Exclusion Criteria

. Parents of both gender were included '

. Parents with at-least 1 autistic child. '

. Age range was 20 years to 50 years. '

. Divorced and Widowed was excluded. '

. Age of the Child/Children range between 4 year- 26 years were included. '*

ITPB protocol was used as a tool for data collection comprise statements regarding emotional regulation
strategies and comprise seven points Likert scale e.g. strongly agree, agree, somewhat agree, neutral,
somewhat agree, disagree, and strongly disagree.

RESULTS

Among total 70 parents, out of which 35(50%) were Fathers and 35(50%) were Mothers. 56 (80%)
parents had 1 autistic child, 9 (12.9%) had 2 autistic children, 3 (4.3%) parents had 3 autistic children
and 2 (2.9%) had 4 autistic children. The Mean Age of participants was 34.5+£5.69. The minimum age
was 21 years and the Maximum age was 49 years. The Parents with autistic children minimum 1 and
maximum 4 kids, however, mean and SD count of autistic children were 1.30+.688. Emotional
Regulation in parents was found out to be 39.24+16.79. The minimum emotional regulation was 7.00
and maximum score was 66.00.

One of the sub-types of Emotional regulation, Reappraisal had a mean score of 23.40+10.35 with
minimum score 4.00 and maximum score was 40.00. Suppression was another sub-domain of emotional
regulation with mean score of 15.8447.13 minimum score was 2.00 and maximum score was 27.00.
Pearson Chi-Square of gender and emotional regulation, p-value > .005 showed that there was a

difference between the mean values strongly significant. 7 parents said that they never need emotional
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regulation, while 4 parents said that they need it rarely. Whereas, 7 parents said that they required
emotional regulation occasionally. Although, 18 parents required emotional regulation sometimes.
Similarly, 15 parents needed emotional regulation often. There were other 10 parents who wants
emotional regulation most of the time and only 9 parents need emotional regulation always.

Table-1: Frequency distribution of gender and Total No. of Autistic Children

Frequency Percent
(%)
Gender Fathers 35 50.0
Mothers 35 50.0
1 56 80
.. . 2 9 12.9
Total No. of Autistic Children 3 3 43
4 2 2.9

Table-2: Descriptive statistics of age (years), total No. of autistic children,
emotional regulation, reappraisal and suppression

Mean SD Min Max
Age (Years) 34.50 5.70 21.0 49.0
Total No. of Autistic Children 1.30 0.688 1 4
Emotional Regulation 39.24 16.79 7.00 66.00
Reappraisal 23.40 10.35 4.00 40.00
Suppression 15.54 7.13 2.00 27.00

Table -3: Comparison of Emotional Regulation and Gender

Emotional Regulation
Most
Never | Rarely | Occasionally | Sometimes | Often ;{; Always Total
times
Gender Fathers | 6 2 0 5 8 8 6 35
Mothers| 1 2 7 13 7 2 3 35
Total 7 4 7 18 15 10 9 70

p-value = 0.005

DISCUSSION

The current study was to evaluate the need of emotional regulation adopted by the parents of autistic
children due to depression, stress and emotional exhaustion. There was a sample of 70 parents out of
which 35 were fathers and 35 were mothers.
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This research study showed that mean age of participants came out to be 34.5+£5.69. The min-age was 21
years while the max-age was 49 years. The previous study done in 2020 explained that Mother age (years)
37.5+7.2 and Father age (years) 42.7+8.7.1°

In the current study emotional Regulation in parents was found out to be 39.24+16.79. The minimum

emotional regulation was 7.00 and maximum score was 66.00. One of the sub-types of Emotional

regulation, Reappraisal had a mean score of 23.40+10.35 with minimum score 4.00 and maximum score
was 40.00. Suppression was another sub-domain of emotional regulation with mean score of 15.84+7.13
minimum score was 2.00 and maximum score was 27.00. 11 parents had very low reappraisal approach,

17 parents had low reappraisal, 24 had moderate level of reappraisal and 18 parents had high level of

reappraisal. A previous study showed that mother’s emotional regulation’s showed that mothers with

ASD kids used positive reappraisal less frequently than those mothers of kids with intellectually disabled

(q =4.03, p=.02, Cohen's d = 0.68)."°

This existing study showed that nevertheless, 18 out of 35 parents occasionally used emotional regulation

techniques. Similarly, 15 parents want emotional regulation often. There were other 10 parents who want

emotional regulation most of the time and only 9 parents need emotional regulation always.

CONCLUSIONS

It was concluded that reappraisal as a sub-type of emotional regulation was more frequently employed

by both parents. This study also suggests that as the age of the parents increases the reappraisal,

suppression and emotional regulation strategies were habitually implemented by parents of autistic
children.

STRENGTHS AND LIMITATIONS

1. This study adds to the existing global knowledge to present a latest holistic worldwide view on
epistemological, social, and pragmatic stances. This helps in devising effective caring strategies for
parents’ relevant distress.

2. The major difficulties/ hurdles in accessing parents of autistic children as well as in data collection
were; some parents were shy, some had complex of being less/ uneducated, some were unavailable
due to their prolonged professional /other engagements, and few hesitated / avoided sharing their
opinions, as they perceived that having an autistic child is a social stigma. Most of the autistic
child(ren) were accompanied by caregiver (either some relative or maid) who were not the appropriate
respondents for the study.

3. There was no mechanism to identify or minimize the effect of so many other moderating, mediating

or confounding stressors that the respondents may have been facing in other areas of their lives (e.g.,
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work stress, extended family conflicts, neighbors’ conflicts, and diversity and variance of beliefs,
religious impact, community intervention programs and other key life events).

4. The fact that the current study was cross-sectional and correlation, which prevents us from drawing
inferences about the causal pathways connecting psychological discomfort, emotion regulation, and
parenting, is one of its limitations.

IMPLICATIONS AND SUGGESTIONS

1. Testing a longitudinal, mediational model of the relationship between psychological distress, emotion
control, and parenting in many populations, particularly clinically at-risk populations, may be
beneficial for future research.

2. The relationship between parental emotion control and their capacity to understand the thoughts and
reasons behind their children's behavior, as well as how these affective and cognitive processes may
jointly contribute to sensitive parenting behavior, may be examined in future research.
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INTRODUCTION

REVIEW ARTICLE
ABSTRACT

Polycythemia vera (PV) is a malignant disorder with a different frequency
based upon age and population. The present review aimed to determine the
frequency of Janus Kinase-2 (JAK2) positive and JAK2 negative patients
with PV and compare the hematological parameters. Operating polymerase
chain reaction (PCR), studies found that mutations in the patients of JAK-2
V617F gene with low serum erythropoietin (EPO) and bone marrow
depicted hypercellularity with increased red cell mass. PV is a subtype of
(MPN),
thrombotic complications. It’s symptoms include fatigue, headache and

pruritus. It’s incidence ranges from 0.02 to 2.8 per 100,000. The JAK-STAT

myeloproliferative neoplasms causing hyperviscosity and

pathway mainly encompasses normal blood cell production and function,

but irregularities can lead to disease conditions.

Polycythemia Vera (PV), a hematopoietic stem cell clonal disorder marked by uncontrolled proliferation

of granulocytes, erythrocytes and megakaryocytes, that follows hyperviscosity in the blood and

thrombotic complications. The World Health Organization (WHO) defines PV as a type of chronic

myeloproliferative disease !. Janus kinase 2 gene (JAK2-V617F) mutation affects part of JAK kinase

known as pseudo kinase 2. Firstly, it was reported in 1892 3. Further, polycythemia is split into two

categories: primary polycythemia (Polycythemia vera), which is a multipotent hematopoietic stem cell
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disorder; and secondary polycythemia, called erythrocytosis, which occurs due to the accumulation of

the erythropoietin hormone *. Fatigue and itching, microvascular symptoms (such as migraines,
dizziness, headaches, paresthesia, and unusual chest pain), and characteristics like splenomegaly,
hyperviscosity, leukocytosis, thrombocytosis, thrombotic, and bleeding problems are among the clinical
symptoms of PV. Acute myeloid leukemia or secondary myelofibrosis could develop from PV °.

In 1903 and 1892, William Osler and Vasquez, respectively, showed rheumatism and stroke as clinical
features of disease. Another scientist, Thomas Person, identified (famous for the phlebotomy technique)
the use of leeches and bloodletting, which was a successful therapy for decades. A scientist from
Framingham studied haemoglobin concentration and cerebral infraction, according to his study and
stroke. 1972, man Hb > 15 and female Hb > 14 had twice as many cerebral infarctions .

This mini-review article explores the literature on the comparison between JAK2 positive and JAK?2
negative patients of polycythemia vera, conducted at Khyber Medical University, Kohat, Pakistan, over
a four-month period from February to May 2020. The studies on PV diagnosed cases and hematological
parameters analysis were sourced from Google Scholar databases published between 1990-2023 in
English language. The keywords used included “polycythemia”, “polycythemia vera”, “JAK2”,
“hematological parameters” and “patients”.

Polycythemia can lead to several complications, each contributing to serious health risks. One of the
potential complications is leukemia progression, with around 5% of cases progressing to acute myeloid
leukemia (AML), a difficult-to-treat condition. The initiation of AML has been linked to certain
medications like radioactive phosphorus, pipobroman, and chlorambucil 7. Complications include
recurrent nosebleeds and gastrointestinal bleeding, often due to iron deficiency anemia may complicate
interpretation, particularly when assessing changes in bone marrow . Thrombosis, a risk due to
increased blood viscosity, increases the chances of venous and arterial clots, that may lead to to issues
like cerebral ischemic infarctions and digital infarctions, and Budd-Chiari syndrome °. Additionally,
polycythemia, can reduce oxygen delivery to tissues, due to compromised lung function that affects
oxygen transfer, even with a high red blood cell count > 7. Heart-related issues are prevalent including
hypertension, heart failure, and an increased risk of stroke, which arise due to heightened blood viscosity
and the additional strain placed on the heart °. These complications enhance the significance of closely
monitoring and managing polycythemia to prevent further health risks.

The annual incidence of PV in European countries ranged from 0.4 to 2.8 per 100,000 people . PV
patients have approximately 90% mutations in JAK2V617F !!. Recent studies from European countries

depicts that polycythemia is the most common myeloproliferative disorder 2. PV is a rare condition in
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children, with a yearly incidence ranging from 0.02 to 2.8/100000 patients, increasing with age. The

highest prevalence is between 70 and 79 years, with 1.6-fold higher mortality rates. JAK2, a cytoplasmic
tyrosine kinase, has four groups in humans: JAK1, JAK2, JAK3, and TYK2.15. Its molecular weight is
120-140 kDa and irregularities in the JAK-STAT pathway can lead to disease conditions '*. In 2007,
V617F-negative patients with polycythemia vera showed multiple mutations in JAK 2's 12 axon,
revealing that JAK2 12 axon 12 controls the erythropoietin channel '*. About 80% of PV patients exhibit
symptoms, including headaches, pruritus, fatigue, dyspnea, dizziness, visual changes, weight loss, and
increased sweetness. The primary cause of morbidity and death in PV adult patients is thrombosis and
bleeding '°.

The World Health Organization defines diagnostic criteria for erythroid colony formation, including two
major criteria: high hemoglobin levels in men and women, the presence of a JAK2 mutation, and three
minor criteria: bone marrow biopsy, low serum erythropoietin levels, and endogenous erythroid colony
formation. Patients fulfilling the 2 major criteria and at least 1 minor criterion should be confirmed as
diagnosed cases of polycythemia vera (PV) °.

Cytogenetics is particularly useful in the diagnosis of myeloid disorders. It gives way or path in several
pathogenic studies 7. Since 2005, over 20 JAK2 gene mutations have been identified, with V617F being
the most prevalent, accounting for 97% of PV patients, making it a crucial diagnostic criterion. %,

In relation to comparative analysis of JAK2 positive and JAK2 negative patients, Akram et al.'s study
found that hematological parameters of mutation-carrying individuals do not significantly differ from
other PV patients. The 15-year survival rate for V617F positive patients is 76%, compared to 94% for
wild type V617 patients. The clinical characteristics of PV patients are shown in Table 1 '%.

Table 1: Characteristics of Polycythemia Vera patients, including the detection of JAK2 V617F and

exon 12 mutations.

Patient characteristics Patients n=24 (%)

Gender Males 16 (66.7%)
Females 8 (33.3%)

Median age (years) 57

Platelet count (x10%/L) 100-450 02 (8.3%)
>450 22 (91.7)

Mean Platelet count (x10%L) 5524253

Total leukocyte count (x10%/L) 4-11 05 (20.8%)
>11 19 (79.2%)

Mean TLC (x10%L) 17.6£ 9.1

Mean Hematocrit (%) 51.445.2

Hemoglobin level in peripheral blood >16g/dl 11 (45.8%)

Mean corpuscular Volume (MCV) <77fl 18 (75.0%)

Mean MCV 77.2£13.0fl
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Mean corpuscular Hemoglobin (MCH) <27pg | 20 (83.4%)
Mean MCH 25.6+3.9 pg

Silver et al.'s study revealed that patients with PV diagnosis exhibit age-related hypercellularity due
to pan-myelosis, characterized by a high number of megakaryocytic patients with cytologic

pleomorphism and mild atypia '¢

Figure 1: The hematoxylin and eosin sections of JAK2V617F positive study cases
display typical PV morphology. (A1) The photo shows a hypercellular marrow with
panmyelosis, with a 3200-magnification view (A2) The photo shows a 3400-
magnification image of the same case, revealing pleomorphic megakaryocytes in loose

clusters '

The study also showed that 28 patients diagnosed with PV found that only 7 met all the criteria for PV,
including JAK2 positivity, increased red blood cell (RCM), hemoglobin, hematocrit, low serum EPO,
and bone marrow. Only 10 and 20 met the elevated hemoglobin and hematocrit criteria, respectively

(Table 2) '°.

Table 2: The diagnostic findings for the diagnosis of MPNs (n = 30)

Parameters Number of Final diagnosis
JAK2 | RCM | HGB | HCT | BM biopsy result | EPO patients
+ + + + + + 7 Polycythemia vera
+ + - + + + 7 Polycythemia vera
¥ n - - + + 4 Polycythemia vera
+ + - + + - 2 Polycythemia vera
n n — _ + - 3 Polycythemia vera
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+ + + + + 3 Polycythemia vera

+ + — + + * 1 Polycythemia vera

+ + - - + * 1 Polycythemia vera
Essential

+ + 1 * 1 thrombocytopenia

+ — — -1 — 1 Primary myelofibrosis

* EPO obtained 3 months after diagnosis
1 (+ve for ET)| £ (+ve for PMF)| + (+ve for PV)| - (-ve for PV)

In another study done by Karkucak et al., it was found that 60% of patients (89 out of 148) diagnosed
with polycythemia vera (PV) and essential thrombocytopenia (ET) had JAK2-V617F (+) mutations.
JAK2 (+) patients had higher WBC (12.9x109/L) and Hb count (15.56 g/dL) and lower platelet count
(683x10°/L) than JAK?2 (-) patients. Statistical significance tests showed that the group with the (+)
mutation had significantly higher levels of WBCs, Hb and splenomegaly (p = 0.021, p = 0.010, p =
0.014). The differences between JAK?2 positive and negative hematological parameters are displayed

below (Table 3). '®

Table 3: Characteristics stratified by JAK2-V617F mutation status patients of PV and ET !

Parameters JAK2-V617F (+) (n=89) | JAK2-V617F (-) (n =59)
Gender (Male/Female) 36/53 26/33

Age 62.17 £ 12.85 50.03 + 14.28

WBC (x10%L) 12.9+5.6 11.1+3.8

Hb (g/dL) 15.56 + 3.01 14.22 + 3.07

Platelet (x10°%/L) 683(124-2763) 968(155-2900)

A study done by Vera showed that reducing cardiovascular (CV) risk factors including hypertension,

smoking, diabetes, hypercholesterolemia, and obesity can lead to better management among PV patients
19

Treatments should be focused on normalizing Hb, Hct, and leukocytosis as well as lowering
cardiovascular risk factors like obesity, diabetes, hypertension, dyslipidemia, and smoking in order to
lower the risk of thrombotic events. Above all, hypertension and its treatment play a major part. In fact,
recent research indicates that angiotensin converting enzyme inhibitors (ACEIs) may also help lower
erythrocytosis 2°. According to Berlin et al., the initial treatment of PV is accomplished via phlebotomy,
myelosuppression using radioactive phosphorus **P or other myelosuppressive chemotherapeutic drugs,

hydroxyurea and interferon '°. Since decades ago, polycythemia vera (PV) has been treated using
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interferons (IFNs). Clinical trials evaluating IFN in patients with PV showed significant hematological
and molecular response rates, suggesting that IFN may have disease-modifying effects. Ropeginterferon
alfa-2b, or ROPEG, is an isoform-specific monopegylated IFN that differs from earlier [FNs in terms of
dose frequency and tolerability. Due to its enhanced pharmacokinetic and pharmacodynamic qualities,
ROPEG can be administered on a monthly basis throughout the maintenance phase and at longer

intervals of every two weeks 2.

Therapeutic phlebotomy is a popular method to reduce hematocrit levels and thromboembolic risk.
However, increasing hepcidin and using antisense oligonucleotides against Tmprss6 mRNA can also
achieve similar results. Tmprss6-ASO, administered less frequently, may improve compliance and
reduce side effects at injection sites 2. Passamonti highlighted aspirin as the primary antiplatelet drug
in PV treatment, but withdrawing it if bleeding occurs is advised, especially in patients over 60 years
old, severe thrombosis, or splenomegaly. The first-line treatment for cytoreductive therapy in PV is

hydroxyurea .

Patients with PV requiring cytoreductive therapy must use oral antimetabolites to inhibit ribonucleoside

reductase, preventing DNA synthesis 24,
CONCLUSION

PV is a subtype of MPN, a hematopoietic stem cell disorder causing hyperviscosity and thrombotic
complications. Its frequency varies regionally and age-wise, with 5% diagnosed annually in patients
under 40. The highest incidence is between 70 and 79 years old. PV's clinical features include headache,
pruritus, and fatigue. Morbidity and death in adult patients are due to thrombosis and bleeding. Diagnosis
is based on JAK2-positive patients with low EPO levels, increased RCM, and hypercellularity. Aspirin

is commonly used in PV antiplatelet therapy.
REFERENCES

1. Karkucak M, Yakut T, Ozkocaman V, Ozkalemkas F, Ali R, Bayram M, et al. Evaluation of the
JAK2-V617F gene mutation in Turkish patients with essential thrombocythemia and polycythemia vera.
Molecular biology reports. 2012;39:8663-7.

2. Johansson P, editor Epidemiology of the myeloproliferative disorders polycythemia vera and
essential thrombocythemia. Seminars in thrombosis and hemostasis; 2006: Copyright© 2006 by Thieme
Medical Publishers, Inc., 333 Seventh Avenue, New ....

PJBMR VOL. 03 ISSUE 01 Jan — Mar 2025 41|Page
www.pjbmr.com




Khan A, et al.

3. Spivak JL. Polycythemia vera: myths, mechanisms, and management. Blood, The Journal of the

American Society of Hematology. 2002;100(13):4272-90.

4. Hoffbrand V, Higgs DR, Keeling DM, Mehta AB. Postgraduate haematology: John Wiley &
Sons; 2016.

5. Benevolo G, Marchetti M, Melchio R, Beggiato E, Sartori C, Biolé CA, et al. Diagnosis and
management of cardiovascular risk in patients with polycythemia vera. Vascular Health and Risk

Management. 2023:765-78.

6. Prchal JT. Philadelphia Chromosome—Negative Myeloproliferative Disorders: An Historical
Perspective. ASH Education Program Book. 2008;2008(1):68-.

7. Satheesh S. Insights into the Pathophysiology and Therapeutic Targets of Consequences Induced
by Polycythemia in COPD. Biosciences Biotechnology Research Asia. 2023;20(4):1225-35.

8. Nicol C, Lacut K, Pan-Petesch B, Lippert E, Ianotto J-C. Hemorrhage in essential
thrombocythemia or polycythemia vera: epidemiology, location, risk factors, and lessons learned from

the literature. Thrombosis and Haemostasis. 2021;121(05):553-64.

0. Tefferi A, Vannucchi AM, Barbui T. Polycythemia vera: historical oversights, diagnostic details,
and therapeutic views. Leukemia. 2021;35(12):3339-51.

10. Moulard O, Mehta J, Fryzek J, Olivares R, Igbal U, Mesa RA. Epidemiology of myelofibrosis,
essential thrombocythemia, and polycythemia vera in the E uropean U nion. European journal of

haematology. 2014;92(4):289-97.

11. Limsuwanachot N, Rerkamnuaychoke B, Chuncharunee S, Pauwilai T, Singdong R,
Rujirachaivej P, et al. Clinical and hematological relevance of JAK2 V617F and CALR mutations in
BCR-ABL-negative ET patients. Hematology. 2017;22(10):599-606.

12.  Prchal JT. Polycythemia vera and other primary polycythemias. Current opinion in hematology.

2005;12(2):112-6.

13.  Ibrahim IK, Hassan R, Ali EW, Omer A. Polycythaemia vera among Sudanese patients with
special emphasis on JAK2 mutations. Asian Pacific Journal of Cancer Prevention: APJCP.

2019;20(1):41.

PJBMR VOL. 03 ISSUE 01 Jan — Mar 2025 42 |Page
www.pjbmr.com




Khan A, et al.

14.  Scott MW. The severed snake: Matrilineages, making place, and a Melanesian Christianity in

Southeast Solomon Islands: Carolina Academic Press; 2007.

15.  Berlin NI. Polycythemia vera: diagnosis and treatment 2002. Expert review of anticancer

therapy. 2002;2(3):330.

16. Silver RT, Chow W, Orazi A, Arles SP, Goldsmith SJ. Evaluation of WHO criteria for diagnosis
of polycythemia vera: a prospective analysis. Blood, The Journal of the American Society of

Hematology. 2013;122(11):1881-6.

17. de Thé H, Chomienne C, Lanotte M, Degos L, Dejean A. The t (15; 17) translocation of acute
promyelocytic leukaemia fuses the retinoic acid receptor o gene to a novel transcribed locus. Nature.

1990;347(6293):558-61.

18. Current W. Evaluation of WHO criteria for diagnosis of polycythemia vera: a prospective

analysis. 2013.
19. Vera P. Leukocytosis as a major thrombotic risk factor in patients with.

20. Benevolo G, Vassallo F, Urbino I, Giai V. Polycythemia vera (PV): update on emerging treatment

options. Therapeutics and clinical risk management. 2021:209-21.

21. Krecak I, Skelin M, Verstovsek S. Evaluating ropeginterferon alfa-2b for the treatment of adults
with polycythemia vera. Expert review of hematology. 2023;16(5):305-16.

22. Casu C, Liu A, De Rosa G, Low A, Suzuki A, Sinha S, et al. Tmprss6-ASO as a tool for the
treatment of polycythemia vera mice. PLoS One. 2021;16(12):€0251995.

23.  Fox S, Griffin L, Harris DR. Polycythemia vera: rapid evidence review. American family

physician. 2021;103(11):680-7.

24.  Passamonti F. How I treat polycythemia vera. Blood, The Journal of the American Society of

Hematology. 2012;120(2):275-84.

PJBMR VOL. 03 ISSUE 01 Jan — Mar 2025 43 | Page
www.pjbmr.com




Dina MA, et al.

MECHANISTIC PATHWAYS LINKING POSTTRAUMATIC STRESS
DISORDER, SLEEP DYSREGULATION, AND CARDIOVASCULAR

DISEASE: AN INTEGRATIVE REVIEW

Muhammad Ajmal Dina!, Anam Arshed? Khalid Pervaiz?, Arifa Jabeen?, Mahnoor Khan*, Duaa

Fatima Rana®, Agsa Igbal®

1. Department of Biostatistics and Epidemiology, Shahid Sadoughi University of Medical

Sciences, Yazd, Iran

AL N

Muhammad Ajmal Dina,
Department of Biostatistics and
Epidemiology, Shahid Sadoughi
University of Medical Sciences,
Yazd, Iran.

Email: ajmaljhl@gmail.com

Vol: 3 | Issue:1

ISSN Print: 2960-2580

ISSN Online: 2960-2599

Copy Right:

Pioneer Journal of Biostatistics
and Medical Research (PJBMR)

Publisher:

Medical Research and Statistical
Consultancy Training Centre
(SMC-PRIVATE) Limited

Author’s contributions
Muhammad Ajmal Dina: Main
idea, literature synthesis, Anam
Arshed: Main writeup, Khalid
Pervaiz: Corrected and added
tables data, Arifa Jabeen: Data
synthesis and drafting, Mahnoor
Khan: Drafting, Duaa Fatima
Rana: discussion, Aqsa Igbal:
Drafting and reference
management

Keywords: Post-Traumatic Stress
Disorder; Cardiovascular
Diseases; Sleep Disorders;
inflammation; intervention

PJBMR VOL. 03 ISSUE 01 Jan — Mar 2025

www.pjbmr.com

Rahbar Medical and Dental College, Lahore Pakistan

Nishtar medical University Multan, Pakistan

Quaid-e-Azam Medical and Dental College, Bahawalpur, Pakistan
Sharif Medical and Dental College, Lahore Pakistan

Punjab Rangers Teaching Hospital Lahore Pakistan

ARTICLE INFO

REVIEW ARTICLE

ABSTRACT

Background: Posttraumatic stress disorder (PTSD) is increasingly
recognized as a significant predictor of cardiovascular disease (CVD), with
emerging evidence highlighting the role of sleep dysregulation as a key
mediator in this relationship. PTSD is associated with physiological
dysregulation, including hypothalamic-pituitary-adrenal (HPA) axis
dysfunction and chronic inflammation, alongside behavioral risk factors
such as poor sleep quality, which may exacerbate CVD risk. Objective: This
integrative review aims to synthesize existing evidence on the mechanistic
pathways linking PTSD, sleep disturbances, and CVD, with a focus on
identifying sleep as a modifiable intervention target to mitigate
cardiovascular risk in trauma-exposed populations. Methodology: A
systematic search was conducted across PubMed, PsycINFO, and Web of
Science databases, focusing on studies published between 2000 and 2023.
Keywords included "PTSD," "sleep disturbances," "cardiovascular disease,"
and related terms. Study selection followed PRISMA guidelines, with
inclusion criteria encompassing peer-reviewed articles examining PTSD,
sleep, and CVD outcomes or biomarkers. Data extraction captured study
design, population, PTSD/sleep assessment tools, CVD endpoints, and
mechanistic findings. Result: The review reveals consistent evidence that
individuals with PTSD exhibit elevated CVD risk (27-59% higher
incidence), driven by sleep disturbances such as insomnia (70-90%
prevalence), obstructive sleep apnea (20—40%), and nightmares (50-70%).
These disturbances contribute to CVD via sympathetic overactivation,
endothelial dysfunction, and systemic inflammation. Interventions targeting
sleep (e.g., cognitive behavioral therapy for insomnia, continuous positive
airway pressure) show promise in improving both sleep and cardiovascular
outcomes. Conclusion: Sleep dysregulation is a critical, modifiable pathway
in the PTSD-CVD relationship. Integrating sleep-focused interventions into
PTSD care may reduce cardiovascular morbidity. Future research should
prioritize longitudinal studies and precision-based strategies to clarify causal
mechanisms and optimize clinical outcomes for trauma survivors.
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INTRODUCTION

Cardiovascular disease (CVD) remains the most reason of mortality worldwide', responsible for more
deaths annually than all cancers and chronic lower respiratory diseases combined. In the USA the
economic burden of CVD is estimated to cost $363.4 billion, annually, comprising $216 billion in
direct medical expenses and $147.4 billion in lost productivity due to premature mortality?. While the
major public health impact, up to 80% of CVD cases may be preventable with behavioral modifications,
underscoring the significance of targeting modifiable risk factors in prevention strategies, the critical
role of psychological health in cardiovascular outcomes, as underlined in a recent Scientific Statement
by the American Heart Association®. In psychological conditions, posttraumatic stress disorder (PTSD)
has gotten attention for its robust relationship with amplified incidence of cardiovascular events®, as
well as myocardial infarction, stroke, and heart failure>. Meta-analytic results from nine prospective
studies uncovered that individuals with PTSD face a 61% elevated risk of coronary heart disease or
related mortality compared to those without the disorder®. The observational position of PTSD is a
potentially modifiable risk factor for CVD, and deserves deep exploration of the mechanisms hidden in
this association’. PTSD is a trauma-related psychiatric condition®, that advances in the subset of
individuals following exposure to traumatic events’. Lifetime trauma is remarkably common ', affecting
50 to 89 % of population, PTSD prevalence is estimated at 13 % for women, 6.2 % for men ''. That
disorder can be branded by invasive traumatic memory'?, prevention behavior and insistent changes in
cognition, mood, causing major basic deficiency'’>. PTSD is connected to many physical health
comorbidities, its link with CVD is most and well-documented across diverse populations'*, with
veterans and community samples'>, association remains even after adjusting the traditional CVD risk
factors'* 1, proposing exclusive pathways connecting PTSD to cardiovascular pathophysiology'’.
Possible mechanisms among PTSD to CVD include both physiological dysregulation with health
behaviors'®. Physiologically, PTSD is linked with chronic dysfunction of the hypothalamic-pituitary-
adrenal axis and with autonomic nervous system'®. It can be added to a sustained sympathetic arousal
with decreased stress response recovery'®. Systemic inflammation observed in PTSD populations may
increase atherosclerotic processes and endothelial dysfunction, aggregate susceptibility to hypertension
with other CVD signs'®. Individuals with PTSD showed high rates of smoking, substance use, physical
inactivity with poor medical adherence, all recognized contributors to cardiovascular risk 2°.

Sleep showed a multidimensional construct with duration, continuity, and the presence of specific
disorders such as insomnia and obstructive sleep apnea (OSA) 2!. The evidence connects sleep
disturbances as independent risk factors for CVD ?2, but the role in the PTSD to CVD pathway remains
inadequately observed 3. Like short sleep duration and poor sleep quality have been associated with
hypertension, arrhythmias, and elevated inflammatory markers 2%, and OSA is linked to amplified
cardiovascular morbidity with intermittent hypoxia and sympathetic activation *. Mostly, PTSD
normally co-occurs with sleep disorders 2%, upto 90% of patients reporting clinically significant insomnia
and 40-90% exhibiting OSA symptoms ?’. The overlay raises questions about sleep disturbances
aggravate cardiovascular risk in trauma exposed individuals and targeted sleep interventions could
mitigate the risk*®,

PTSD is linked to higher cardiovascular disease (CVD) risk. Sleep problems are common in PTSD and
worsen CVD outcomes. This review explores how poor sleep connects PTSD to heart disease. We
examine stress hormones, inflammation, and nervous system effects. Studies show insomnia and sleep
apnea raise CVD risk in PTSD patients. Treatments like therapy and CPAP may improve both sleep and
heart health. Understanding this link can help develop better interventions. Sleep-focused care could
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reduce CVD in trauma survivors. More research is needed on long-term effects and tailored treatments.
This work bridges mental health and heart disease prevention.

MATERIALS AND METHODS

Data and Study selection

The data extraction was performed using a standardized template capturing, Study characteristics,
Author, year, sample size, population like veterans, community, study design. Key variables PTSD
assessment tools, sleep measures, CVD outcomes like hypertension, myocardial infarction. Mechanistic
findings Biomarkers, pathways, and intervention outcomes.

Records identified

through database seaching Duplicates
(n=1.250) removed
(n=150)
4
Records screened Excluded after
(n=1,100) title/abstract review
(n=900)
v

Full-text articles assessed

(n=200) Excluded after

full-text review
(n=115)

y

Studies included in fihal
synthesis
(n=85)

,

Studies included in final synthesis

(n=85)
Longitudinal | | Intervention Mechanistic
cohorts trials studies
(n=35) (n=20) (n=30)

Fig-1: PRISMA Flow Diagram
Quality and data Synthesis
Study quality was evaluated using, Newcastle-Ottawa Scale (NOS) for observational studies %,
assessing selection, comparability, and outcome or exposure measurement. A narrative-thematic
approach was employed to integrate evidence and key themes were identified. Physiological pathways,
HPA axis dysregulation, autonomic dysfunction, inflammation. Behavioral pathways: Health risk
behaviors like smoking and sleep-specific mechanisms. Tables 1- 4 were developed to summarize study
findings, mechanistic pathways, and interventions, with patterns and contradictions discussed in the
Results section.
Ethical Considerations:
This review synthesized existing published data, ethical approval was not required.
Strengths and Limitations
The review’s strength on its integration of multidisciplinary evidence across diverse populations and
study designs. The heterogeneity in PTSD measurement tools with dependence on observational data
limits causal inferences. Upcoming updates could incorporate emerging RCTs or biomarker-driven
studies to strengthen mechanistic insights. The methodology ensures transparency, reproducibility, and
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alignment with the review’s aim to elucidate PTSD-sleep-CVD pathways and inform targeted
interventions.
Results
The table shows that many studies examined the association between posttraumatic stress disorder
(PTSD) and cardiovascular disease (CVD) risk, highlighting consistent evidence of elevated CVD risk
among individuals with PTSD. Longitudinal and prospective cohort studies report PTSD-linked
increases in CVD incidence ranging from 27% to 59%, with amplified risks of myocardial infarction,
stroke, heart failure, and hypertension. Meta-analyses consolidate these findings, demonstrating a 55 to
59% amplified CVD risk across diverse populations®’. Mechanistic insights of the studies propose
association with endothelial dysfunction and arterial stiffness, although others link PTSD to
atherosclerosis and metabolic syndrome.

Table 1: Summary of key studies on PTSD and CVD risk

Sample Study
Size Design

Findings Limitation References

PTSD linked with Reliance on self-

4467  Loneitudinal double-fold amplified [reported CVD, Boscarino JA. Psychosom
’ & risk of CVD; stronger [potential confounding [Med. 2008;70(6):668-76.
in younger adults. by depression.

PTSD symptoms Mostly male sample, [Kubzansky LD, et al.

1,946 |Cohort study ?§532fgeh;§2220naw limited Arch Gen Psychiatry.
heart discase (CHD). generalizability. 2007;64(1):109-16.
Cross. PTSD associated with [Low sample size, Vaccarino V, et al. JAMA
562 sectional endothelial dysfunction,icross-sectional design |Cardiol. 2019;4(5):437-

raised arterial stiffness. limits causal inference.45.

PTSD associated with

Self-reported PTSD  [Edmondson D, et al. Am J

o) 1i 1
1,000 |Longitudinal .53 A) high risk of symptoms, potential  |Cardiol. 2013;112(2):178-
incident CVD over 3 .
years recall bias. 82.

Meta- PTSD associated with [Heterogeneity in study
49,978 analvsis 55% increased risk of |designs and PTSD
y CVD across 11 studies. [assessment methods.

Sumner JA, et al. Psychol
Med. 2015;45(7):1477-88.

PTSD expected high
Prospective [risk of myocardial
cohort infarction (MI) and
stroke.

Limited diversity in ~ |[Roy SS, et al. ] Am Heart
sample, residual Assoc.
confounding possible. [2018;7(15):e008065.

2,424

PTSD symptoms
associated with
increased carotid

Lack of clinical CVD |Cohen BE, et al.

1,647 |Longitudinal outcomes, low sample [Psychosom Med.

atherosclerosis. size. 2019;81(1):42-50.
Cross- Pii];é;il;e;lfwnh high Cross-sectional design,|Ahmadi N, et al. J Affect
287 } P . cannot establish Disord. 2011;134(1-
sectional hypertension, . _
- . causality. 3):453-8.
dyslipidemia.
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Sflmple Stufly Findings Limitation References
Size Design
Prospective PTSD linked to 27% ‘Wentworth BA, et al. Am
3,093 cohorr) ; high risk of heart Mostly male veterans. |J Cardiol.
failure over 7 years. 2013;112(1):29-33.
PTSD linked with 41% |Limited to veterans, |Scherrer JF, et al. J Am
2,519 |Longitudinal [increased risk of CVD |potential confounding |Heart Assoc.
in a veteran population. by combat exposure. [2019;8(11):e011133.
PTSD linked with high . .
. |Cross-sectional design,
1,220 Cross- prevalence of metabolic self-reported CVD Dong M, et al. Psychosom
’ sectional syndrome and CVD Med. 2014;76(8):628-36.
; outcomes.
risk.
Prospective PTSD symptoms ngll;es don women, Kubzansky LD, et al.
32,826 P expected high risk of L Stroke. 2019;50(11):2999-
cohort . generalizability to
stroke in women. 3005.
men.
PTSD related to Low sample size, Turner JH, et al. ] Am
1,647 |Longitudinal |increased risk of atrial [limited diversity in Heart Assoc.
fibrillation. study population. 2013;2(6):e000274.
Meta- PTSD linked with 59% [High heterogeneity in |Beristianos MH, et al.
138,341 analvsis high risk of incident ~ [PTSD assessment Psychosom Med.
y CVD across 13 studies. methods. 2016;78(2):122-31.
' RTSD expected hlgh L1m1t.ed follow-}lp Dedert EA., et al. J
Prospective [risk of hypertension duration, potential
1,252 . . . Trauma Stress.
cohort and ischemic heart confounding by
. . 2019;32(5):750-61.
disease. lifestyle factors.
v (o S Ik i (st S o .1 et
: sectional [P otang p Med. 2021;44(2):187-94.
and heart disease. outcomes.
PTSD symptoms linked gggﬁzeizn i)llocier Almeida OP, et al. ] Am
5,787  |Longitudinal [to 47% high risk of enerélize}zo ouneer Geriatr Soc.
CVD in older adults.  [° 2C 10 YOUREET 1)16:64(5):982-7.
populations.
Prospective PTSD linked with 34% [Limited to patients Kronish IM, et al.
1,755 coholz ) high risk of major with existing coronary |Psychosom Med.
adverse cardiac events. [artery disease. 2019;81(6):498-506.
P.TSD associated with . . Jitnarin N, et al. Ann
Cross- high prevalence of Cross-sectional design,
2,000 . : . . > ’Behav Med.
sectional metabolic syndrome, [|cannot infer causality.
2018;52(7):560-70.
CVD markers.
i:f g&gﬁ:ﬁfg;}lgh Low sample size, Edmondson D, et al.
1,000 |Longitudinal atherosclerosis over 5 limited Psychosom Med.
years generalizability. 2015;77(1):6-15.
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Table 2 shows that sleep disturbance was high prevalent in individuals with PTSD and is linked to
adverse cardiovascular outcomes through distinct mechanisms. Insomnia (70 to 90% prevalence) was
associated with hypertension and coronary artery disease, linked with sympathetic overactivation and
elevated nocturnal blood pressure. Nightmares (50 to 70%) correlate with arrhythmias and blood
pressure inconsistency with sleep fragmentation, cortisol spikes. Sleep fragmentation (60 to 80%) maybe
can promote atherosclerosis and endothelial dysfunction via reduced nitric oxide bioavailability and
oxidative stress. Obstructive sleep apnea (20 to 40%) rises risks of hypertension and heart failure with
intermittent hypoxia and systemic inflammation. Short sleep duration (30 to 50%) is tied to metabolic
syndrome and hypertension via HPA axis dysregulation and elevated inflammatory markers like CRP,
IL-6. REM sleep disruption (40 to 60%) may can trigger arrhythmias and myocardial ischemia due to
autonomic instability and reduced parasympathetic tone.

Table 2: sleep disturbances in PTSD, cardiovascular outcomes, and mechanistic pathways

Sleep Prevalence |[Cardiovascular Mechanism References
Disturbance |in PTSD |Outcome
Hypertension ?33;132 thetic nervous Edmondson D, et al. Am J
[nsomnia 70-90% Coronary Artery |overactivation, Cardiol. 2013;112(2):178-82.
Disease elevated nocturnal Sumner JA, et al. Psychol
Med. 2015;45(7):1477-88.
blood pressure.
Arrhythmias, Sleep fragmentation, [Boscarino JA. Psychosom
. Increased Blood [stress-induced Med. 2008;70(6):668-76.
—_7()9, s
Nightmares —150-70% Pressure cortisol spikes and |[Roy SS, et al. J Am Heart
Variability sympathetic arousal. [4ssoc. 2018;7(15):e008065.
Reduced nitric oxide Vaccarino V, et al. JAMA
Slee Atherosclerosis, bioavailability: Cardiol. 2019;4(5):437-45.
Fra Ir)nen tation 60—-80% Endothelial increased oxig; tive Almeida OP, et al. J Am
& Dysfunction Geriatr Soc. 2016;64(5):982-
stress. 7
?;t;?;ligent hypoxia, Wentworth BA, et al. Am J
Obstructive b0-40% Hyperter%smn, inflammation, and Cardz.ol. 2013;112(1):29-33.
Sleep Apnea Heart Failure svmpathetic Kronish IM, et al. Psychosom
ympat Med. 2019;81(6):498-506.
activation.
Beristianos MH, et
Short Slee Metabolic Dysregulated HPA  |al. Psychosom
Duration P 130-50% Syndrome, axis, increased CRP |Med. 2016;78(2):122-31.
Hypertension and IL-6 levels. Jitnarin N, et al. Ann Behav
Med. 2018;52(7):560-70.
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Sleep Prevalence (Cardiovascular Mechanism References
Disturbance [in PTSD |Outcome
Arrhythmias Autonomic Cohen BE, et al. Psychosom
REM Sleep . ytimias, instability, reduced  |[Med. 2009;71(1):14-21.
. . 40-60%  Myocardial .
Disruption Ischemia parasympathetic tone(Scherrer JF, et al. J Am Heart
during REM sleep. |4ssoc. 2019;8(11):e011133.

Table 3 shows Insomnia (hypertension, CAD), Cognitive Behavioral Therapy (CBT) reduces sympathetic

hyperactivity and blood pressure. Nightmares (arrhythmias) Imagery Rehearsal Therapy (IRT) lowers the

nightmare frequency. Obstructive Sleep Apnea (heart failure) CPAP mitigates hypoxia and inflammation.
Table 3: cardio-toxic effects of sleep dysregulation and interventions in PTSD

populations
Sleep Cardiovascular . . .
Disturbance |Outcome Intervention/Outcome Data Level Supporting Studies
Reduces
. [Cognitive  isympathetic Talbot LS, et al. J Clin Sleep
Hypertension, |Behavioral |hyperactivity,
. . Med. 2019;15(1):119-29.
[nsomnia Coronary Artery/Therapy for [improves sleep [Strong (RCTs) .
Disease Insomnia  |continuity, C;ermam A, et
(CBT-I) lowers blood al. Sleep. 2018;41(1):zsx174.
pressure
Decreases
Arrhvthmias Imagery ?rléghferﬁge Davis JL, et al. JAMA
. Y > [Rehearsal d Y Moderate Psychiatry. 2011;68(1):79-87.
INightmares [Blood Pressure reduces . .
Variability Therapy octurnal (Observational)[Nappi CM, et al. Sleep Med
(IRT) . Rev. 2012;16(5):501-7.
sympathetic
arousal
Endothelial Mindfulness-[Enhances Black DS, et al. Ann N Y Acad
Sleep Dvsfunction Based Stress [parasympathetic|Emerging Sci. 2015;1343(1):83-94.
Fragmentation Agherosclero,sis Reduction |[tone, reduces |(Pilot Trials) |Vaccarino V, et al. JAMA
(MBSR) oxidative stress Cardiol. 2019;4(5):437-45.
Mitigates
Continuous [intermittent Wickwire EM, et
Obstructive  |[Hypertension, qufuve hypox1jc1, lowers Strong (Meta- al. Chest. 2017;152(1):194-
Sleep Apnea |Heart Failure Alrway Systemic Analyses) 203.
Pressure inflammation Khazaie H, et al. Sleep Med
(CPAP) and blood Rev. 2016;26:33-42.
pressure
Short Slee Metabolic Sleep Aligns Moderate Almeida OP, et al. J Am
Duration P Syndrome, Hygiene circadian (Cohort Geriatr Soc. 2016;64(5):982-
Hypertension  [Education, [rhythm, reduces|Studies) 7.
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lS)liesiErbance g?:t'(cl::l‘;:scmar Intervention/Outcome Data Level Supporting Studies
Light HPA axis Jitnarin N, et al. Ann Behav
Therapy dysregulation \Med. 2018;52(7):560-70.
and CRP levels
Stabilizes REM Raskind MA, etal. AmJ
Arrhythmias, |Prazosin sleep, reduces Psychiatry. 2013;170(9):1003-
REM Sleep . . :
Disruption Myocar.dlal (nghtmqre autonomic Strong (RCTs) |10.
Ischemia Suppression) instability and Cohen BE, et al. Psychosom
arrhythmia risk Med. 2009;71(1):14-21.

Table 4 shows the integrated pathways associating PTSD, sleep dysregulation, and cardiovascular
disease (CVD) involved with separate biomarkers and mechanisms. Sleep fragmentation like oxidative
stress markers impaired vascular health through reactive oxygen species. REM disruption (HRV)
reduces parasympathetic tone, increasing arrhythmia risk. Obstructive sleep apnea triggers inflammation
and sympathetic activation via intermittent hypoxia. Chronic sleep deprivation causes hormones like
leptin, ghrelin to disrupt the appetite regulation and causes obesity and metabolic syndrome. CVD
outcomes reflect endothelial dysfunction and arterial stiffness.
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Table 4: Integrated Pathways and Biomarkers Linking PTSD, Sleep Dysregulation, and CVD

Sleep Fragmentation

Stress Markers

oxygen species,
impairing vascular
function.

Component/Interaction K.ey Role in Pathway References
Biomarkers
HPA axis dysregulation|Boscarino JA. Psychosom
PTSD Symptoms Cortlsgl, ' and sympgthetlc \Med. 2018;80(2):116-23.
(Hyperarousal) Norepinephrine,joverdrive increase Edmondson D, et al. Am J
HRV nocturnal blood Cardiol. 2013;112(2):178-
pressure. 82.
Pro-inflammatory Vaccarino V, et al. JAMA
: CRP, IL-6, cytokines promote Cardiol. 2019;4(5):437-45.
PTSD — Sleep Disturbances TNF-a endothelial dysfunction|Sumner JA, et al. Psychol
and atherosclerosis.  [Med. 2015;45(7):1477-88.
Disrupted sleep Alm@da OP, et al. J Am
increases reactive Geriatr
Oxidative Soc. 2016;64(5):982-7.

Kronish IM, et
al. Psychosom
Med. 2019;81(6):498-506.

Reduced

Scherrer JF, et al. J Am
Heart

sympathetic activation.

o HRV (Heart —|parasympathetic tone |, 0 619811011133,
REM Sleep Disruption Rate during REM sleep
. . Cohen BE, et
Variability) elevates arrhythmia
ok al. Psychosom
SK- Med. 2009;71(1):14-21.
Intermittent hypoxia Wickwire EM, et
Hypoxia- O al. Chest. 2017;152(1):194-
Obstructive Sleep Apnea Inducible i ﬁgmma}t]ion and 203.
Factor Khazaie H, et al. Sleep Med

Rev. 2016;26:33-42.

Chronic Sleep Deprivation

Leptin, Ghrelin

Altered appetite
hormones contribute to
obesity and metabolic
syndrome.

Jitnarin N, et al. Ann Behav
\Med. 2018;52(7):560-70.
Beristianos MH, et

al. Psychosom

Med. 2016;78(2):122-31.

Atherosclerosis)

CVD Outcomes (Hypertension,

Endothelin-1,
Nitric Oxide

Endothelial
dysfunction and
arterial stiffness drive
clinical CVD
manifestations.

Roy SS, et al. J Am Heart
Assoc. 2018;7(15):¢008065.
Vaccarino V, et al. JAMA
Cardiol. 2019;4(5):437-45.

Research Directions and Clinical Practice Integration

Research on the PTSD, Sleep, and CVD relationship requires innovative approaches to clarify how
disrupted sleep contributes to cardiovascular risk, existing longitudinal cohorts like Multi-Ethnic Study
of Atherosclerosis and electronic health records Veterans Health Administration (VHA) data offer

opportunities to examine pathways linking PTSD, sleep disturbances, and CVD outcomes while
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adjusting for covariates. Interventional studies like trials of CBT-I 3! and sleep extension techniques,

show promise for improvements in both, sleep and cardiovascular markers like blood pressure in PTSD
populations.

Discussion

The findings of this integrative review underline the critical role of sleep dysregulation as a modifiable
mediator in the pathway linking PTSD to cardiovascular disease (CVD). Convergent evidence from
longitudinal, cross-sectional, and intervention studies highlights that individuals with PTSD showed
disproportionately high rates of sleep disturbances that in turn increase cardiovascular risk through
neuroendocrine, autonomic, inflammatory, and behavioral mechanisms. The insights align with existing
literature on PTSD related physiological dysregulation but the extended prior work with explicitly
framing sleep as a central, actionable target for mitigating CVD morbidity in trauma-exposed
populations.

The relationship is the bidirectional interplay between PTSD symptoms and sleep disturbances™.
Hyperarousal, a main feature of PTSD drives sympathetic nervous system (SNS) 3* overactivation and
HPA axis dysfunction®*, manifesting as nocturnal hypertension, reduced heart rate variability (HRV) 3,
and elevated inflammatory markers like CRP, IL-6 *¢. Alongside, sleep fragmentation, nightmares, and
obstructive sleep apnea (OSA) exacerbate these pathways by disrupting circadian rhythms, impairing
stress recovery >/, and promoting endothelial dysfunction 8. For example, table 2 shows that insomnia
and OSA in PTSD populations are associated with 70 to 90% and 20 to 40% prevalence rates,
respectively, with direct cardio-toxic effects like oxidative stress and intermittent hypoxia *°. The
mechanisms jointly create a "feed-forward" cycle, wherein PTSD perpetuates poor sleep *°, and sleep
disturbances worsen cardiovascular pathophysiology .

Particularly behavioral pathways further compound the risk *>, whereas traditional CVD risk factors like
smoking®, physical inactivity are prevalent in PTSD **, sleep-specific behaviors like irregular sleep

5

schedules * or avoidance of bedtime due to trauma-related hypervigilance may uniquely disrupt

restorative sleep “°. These differences emphasize the need to address PTSD-related sleep disturbances

beyond generic lifestyle modifications /. As table 3 demonstrates that interventions like Cognitive

Behavioral Therapy for Insomnia (CBT-I) ) 4

and Imagery Rehearsal Therapy (IRT) * not only improve

sleep continuity but also reduce sympathetic hyperactivity and blood pressure variability *°, suggesting
dual benefits for psychological and cardiovascular health.
Though, critical limitations temper the interpretability of current evidence, heterogeneity in PTSD

1

assessment tools like self-report vs. clinician-administered scales *' and sleep measurement methods
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like polysomnography vs. actigraphy complicates cross-study comparisons >2. Moreover, many studies
rely on self-reported CVD outcomes or cross-sectional designs, limiting causal inference. For example,
table 1 discloses that over 50% of included studies used observational designs, with only two RCTs
evaluating sleep interventions. Residual confounding by depression that frequently co-occurs with
PTSD %3, additionally obscures the unique contribution of sleep dysregulation to CVD risk.
Conclusion

Bridging mechanistic insights with translational applications, this review advances a paradigm shift in
PTSD care, arranging sleep health not only a symptom management strategy but a cardiovascular
preventive measurement. Upcoming research should must adopt innovative methodologies to
disentangle complex pathways, whereas clinicians and policymakers should advocate for sleep focused
interventions as a foundation of trauma informed care. These efforts hold the potential to disrupt the
PTSD, Sleep, CVD triangle, ultimately reducing the disproportionate burden of cardiovascular
morbidity in trauma survivors.
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