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Alzheimer's Disease — Research Progress

and Achievements

Prof. Dr. Azhar Masud Bhatti
Editor-in-Chief

Introduction

Worldwide 57 million people living with dementia with
nearly 10 million new cases diagnosed every year in
which 60-70% are thought to have Alzheimer’s disease.
The most common form of dementia, Alzheimer is a
brain disorder characterized by the slow erosion of a
person’s memory and thinking skills.

Alzheimer disease (AD) is the most prevalent type of
dementia, accounting for at least two-thirds of cases
inindividuals aged 65 and older. AD is a
neurodegenerative condition with insidious onset
and progressive impairment of behavioral and cognitive
functions. These functions include memory,
comprehension, language, attention, reasoning, and
judgment.

Scientists discover a major brain shift between ages 50
and 75, when many of the brain’s original immune cells
declined and were replaced by cells with more
inflammatory characteristics. Researchers also found
weakening of cells that help maintain the blood-brain
barrier, along with widespread deterioration in the
genome’s three-dimensional organization.

According to CDC data, AD is ranked as the seventh
leading cause of death in the United States in
2022, while COVID-19 ranked fourth. Before the
COVID-19 pandemic, AD was the sixth leading cause
of death following stroke’.

The significant progress has been made in developing
biomarkers for specific and early diagnosis of AD over
the past decade. These biomarkers include
neuroimaging markers obtained through amyloid and
tau PET scans, cerebrospinal fluid (CSF), and plasma
markers, such as amyloid, tau, and phospho-tau levels.?
In recent years, there have been significant
advancements in the development of medications that
aim to moderate the progression of the disease,
particularly with the discovery of new disease
biomarkers.?

The symptoms of AD can vary depending on the stage
of the disease. AD is classified into different stages
based on the level of cognitive impairment and
disability experienced by individuals. These stages
include the preclinical or presymptomatic stage, mild
cognitive impairment, and dementia stage. The
dementia stage is further divided into mild, moderate,
and severe stages. AD Stages from Preclinical to Severe
Disease).?

The short-term memory loss is the initial and most
common  presenting symptom  of typical AD.
Individuals may have difficulty retaining new
information while still recalling long-term memories.

Individuals may experience problem-solving, judgment,
executive  functioning, and  organizational  skills
impairments following short-term memory loss.

They may struggle with tasks that require multitasking
and abstract thinking. In the early stages of the
disease, executive  functioning  impairments  can
range from subtle to significant. Instrumental activities
of daily living such as driving, financial management,
cooking, and detailed activity planning are affected
relatively early in their dementia.

These early signs of cognitive decline are followed by
language disorder and impaired visuospatial skKills.
Neuropsychiatric  symptoms like apathy, social
withdrawal, disinhibition, agitation, psychosis, and
wandering are also common in the moderate to late
stages. Difficulty performing learned motor tasks
(dyspraxia), olfactory dysfunction, sleep disturbances,
and extrapyramidal motor signs like dystonia, akathisia,
and Parkinsonian symptoms occur late in the disease.
Primitive reflexes, incontinence, and total dependence
on caregivers follow this.*

Etiology

Alzheimer disease is characterized by gradual and
progressive neurodegeneration caused by neuronal cell
death. The neurodegenerative process typically begins
in the entorhinal cortex within the hippocampus.
Genetic factors have been identified to contribute to
both early and late-onset AD.

AD is a multifactorial condition associated with many
known risk factors. The most significant factor is age,
with advancing age being the primary contributor. The
prevalence of AD approximately doubles with every 5
years increase in age starting from age 65.
Cardiovascular diseases (CVD) are recognized
as significant risk factors for AD. CVD
is increasingly recognized as a modifiable risk factor
for AD.5

Obesity and diabetes are also important modifiable risk
factors for AD.®

Traumatic head injury, depression, smoking, family
history of dementia is also included in the risk factors
of AD.7

Epidemiology

The global prevalence of dementia was reported to
be 20.3 million in 1990, and it significantly increased to
43.8 million in 2016, representing a remarkable rise of
116%. From 1990 to 2019, the incidence and
prevalence of Alzheimer disease and other
dementias rose by 147.95% and 160.84%, respectively.
Projections indicate that the number of people affected
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by dementia is expected to reach 150 million by
2050, representing a 4-fold increase.®
The incidence of Alzheimer's disease doubles every 5
years after age 65. Age-specific incidence rates
significantly increase from less than 1% yearly before
65 to 6% per year after 85. Prevalence rates increase
from 10% after the age of 65 to 40% after 85. Incidence
rates of Alzheimer's disease are slightly higher for
women, especially after 85.°
Pathophysiology
Alzheimer disease is characterized pathologically by an
accumulation of abnormal neuritic plaques and
neurofibrillary tangles in the brain. These pathological
changes are accompanied by a loss of neurons,
particularly cholinergic neurons in the basal forebrain
and the neocortex.

Two prominent pathophysiological hypotheses have

been proposed based on these pathological findings:°

1. The Cholinergic Hypothesis proposes that the
reduced levels of acetylcholine (ACh) in the brain,
resulting from neuronal loss in the Nucleus Basalis
of Meynert, play a significant role in AD
development.*

2. The Amyloid Hypothesisis currently the most
widely accepted pathophysiological mechanism for
AD, especially in cases of inherited AD. The
amyloid hypothesis suggests that amyloid beta
(AP) peptide is derived from amyloid precursor
protein (APP) through the actions of B- and y-
secretase enzymes.!?

Brain Immune Cells Undergo a Major Midlife Shift.
Between approximately ages 50 and 75, the researchers
found a sharp decline in microglia that originate during
embryonic development.
That result challenges a long-standing assumption that
microglia established early in development remain in
the brain for a person's entire life. The replacement
microglia-like cells also showed stronger inflammatory
signatures, raising the possibility that they could
contribute to chronic inflammation in the aging brain.

"Microglia are critical for maintaining brain

homeostasis,"

Alzheimer’s damage may begin outside the brain.

Immune cells in lymph nodes appear to kick-start

inflammation. Destructive immune cells tied to

Alzheimer’s disease may get their marching orders

from cells outside the brain rather than within it.

For years, researchers have gone all in on efforts to

remove toxic tangles of proteins

like amyloid and tau from the brain as a way of halting

Alzheimer’s, with limited success. But the immune

system also plays an important role in

neurodegeneration. What exactly that role is —
protector or antagonist — has been unclear.

In 2023, neurologist David Holtzman and colleagues

showed that immune system T cells accumulate around

tau tangles — implying that they might cause damage.

Halting these cells’ entry into the brain reduced

inflammation, and also reduced neuronal damage, says
Holtzman, of Washington University School of
Medicine in St. Louis.

New study shows Alzheimer’s disease can be
reversed to achieve full neurological recovery—not
just prevented or slowed—in animal models

For more than a century, people have considered
Alzheimer's disease (AD) an irreversible illness.

In this study, the researchers used two of these mouse
models: One carried multiple human mutations in
amyloid processing; the other carried a human mutation
in the tau protein.

Amyloid and tau pathology are two of the major early
events in AD.

After finding that NAD+ levels in the brain declined
precipitously in both human and mouse AD, the
research team tested whether preventing loss of brain
NAD+ balance before disease onset or restoring brain
NAD+ balance after significant disease progression
could prevent or reverse AD, respectively.
Histopathology

The typical histopathology of AD is characterized by
the presence of 3 main elements:*?

Neuritic Plaques: Neuritic  plaques are  spherical
microscopic lesions featuring a core of extracellular
amyloid beta-peptide (AB) surrounded by enlarged
axonal endings.

Neurofibrillary Tangles: Neurofibrillary tangles are
fibrillary intracytoplasmic structures that form inside
neurons and are composed of a protein called tau.
Cortical Neuronal Degeneration: Among these
degenerative changes, granulovacuolar degeneration of
hippocampal pyramidal neurons is commonly observed.
Evaluation of Alzheimer disease

From a primary care provider standpoint, when
evaluating a patient suspected to be suffering from AD,
the tasks are essential like review and confirm the
medical and family history, review the patient's
medication list, perform a bedside cognitive assessment
test and blood tests to rule out any reversible causes of
dementia.

Routine laboratory tests do not reveal any specific
abnormalities in AD. Complete blood count (CBC),
complete metabolic panel (CMP), thyroid-stimulating
hormone (TSH), and vitamin B12 levels are commonly
conducted to exclude other potential causes of cognitive
impairment.**

A brain computed tomography (CT) may reveal
findings of cerebral atrophy and a widened third
ventricle in individuals with AD.

More recently, volumetric MRI has emerged as a
valuable tool for precisely measuring changes in brain
volume. In AD, volumetric MRI can reveal shrinkage in
the medial temporal lobe, particularly the hippocampus.
This hippocampal atrophy is considered a characteristic
feature of AD and is associated with memory decline.
Functional brain imaging techniques such as Positron
Emission Tomography (PET), functional MRI (fMRI),
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and Single-Photon Emission Computed Tomography
(SPECT) are  becoming increasingly valuable
in mapping patterns of dysfunction in smaller brain
areas of the medial temporal and parietal lobes.
Neuropsychological testing is the most reliable
method for detecting mild cognitive impairment (MCI)
in its early stages clinically.

Cerebrospinal fluid (CSF) analysis is a helpful
diagnostic tool in the preclinical stage of AD. It serves
as a biomarker for AD pathology and can detect
changes well before the onset of overt clinical
symptoms. However, it does not help determine the
severity of AD.

Biomarkers for Alzheimer’s disease

In the past year, blood tests for Alzheimer’s have
improved significantly, notably due to the incorporation
of measurements of a specific phosphorylated form of
the tau protein known as p-tau217.

The blood test results outperformed the accuracy of
brain imaging and were comparable to results using the
current standard test — spinal fluid biomarkers.
Notably, the p-tau217 assay was highly accurate in
identifying tau pathology in individuals with brain
amyloid plaques. This suggests that this assay may help
screen participants for anti-amyloid immunotherapies.
The ADHD link

What they found was that the ADHD adults had more
iron in certain regions of their brain, along with higher
levels of neurofilaments in their blood, both of which
are markers for dementia and Alzheimer’s. While it was
a small case study, it nevertheless paves the way for
further research to determine if a reduction of iron
levels in the brain of a person with ADHD could reduce
the likelihood of developing dementias like
Alzheimer’s down the line.

Treatment / Management of Alzheimer disease
Symptomatic Therapies of AD

Traditionally, there has been no cure for AD, and
symptomatic treatment remains the primary approach in
everyday clinical practice.®

Two categories of drugs are approved for treating AD:
cholinesterase inhibitors and partial N-methyl
D-aspartate (NMDA) antagonists.

Cholinesterase Inhibitors

Cholinesterase inhibitors function by increasing the
levels of acetylcholine, a neurotransmitter that plays a
role innerve cell communication and is involved in
learning, memory, and cognitive functions. Within this
category, 3 drugs have received FDA approval for
treating AD: Donepezil, Rivastigmine, and
Galantamine.®

Partial N-Methyl D-Aspartate (NMDA) Memantine
Partial N-Methyl D-aspartate (NMDA) antagonist
memantine blocks NMDA receptors, slowing down
intracellular calcium accumulation.

Disease Modifying Therapies of AD

In the past, the treatment of AD has primarily focused
on managing the symptoms. Now a days, new and

specific  disease-modifying therapies are being

developed and FDA has recently approved some drugs

for example:

e Aducanemab received accelerated FDA approval
in June 2020. It was shown to reduce amyloid-beta
plaque in the brain. However, it missed the primary
phase 111 trial endpoint of clinical improvement.’

e Lecanemab received accelerated FDA approval in
January 2023. It reduced the amyloid-beta burden
in the brain. The phase Il trial showed a 27%
slowing of disease progression.'®

e Donanemab is expected to receive FDA approval
in 2023. It reduced the amyloid-beta burden in the
brain and slowed cognitive decline by 35%.%°
About the above-said drugs Alzheimer’s Society
found that the drugs could slow down disease
progress by 60% if given at early stage.

Other Management Strategies in AD

In managing AD, addressing accompanying symptoms

such as anxiety, depression, and psychosis is essential,

especially in the mid to late stages of the disease.

It is advisable to avoid tricyclic antidepressants because

of their anticholinergic activity, which can worsen

cognitive impairment.  Antipsychotic medications
should be used cautiously for acute agitation when
other interventions have been exhausted and the
patient's or caregiver's safety is at risk. Other
medications are generally tried before consideration of
antipsychotics. These generally include SSRI
antidepressants  such  as  Citalopram  and

Anticholinesterase such as Donepezil.

The general principle in using antipsychotics is to use

the lowest dose that may help the patient's agitation.

Benzodiazepines should not be used because they may

worsen delirium and agitation in these patients.

Preventing and treating Alzheimer’s disease and

related dementias

In recent years, there has been significant progress for

the treatment of early Alzheimer’s, marked by the U.S.

Food and Drug Administration’s (FDA) approval of the

use of specific antibodies against beta-amyloid (termed

“anti-AB” or “anti-amyloid immunotherapies”) to slow

progression of the disease. While NIH did not fund the

clinical trials that led to these approvals. Although the

FDA approvals of these therapies for the treatment of

early Alzheimer’s represent a significant scientific

milestone, further research is needed to develop
additional interventions that are effective for treatment
and prevention of disease for all who are at risk.

NIH is investing in a range of potential therapeutics to

treat and prevent dementia.

NIH investments to develop new treatments for

dementia explore a wide range of therapeutic

approaches and support multiple stages of drug
development research, from basic science to clinical
trials.

For example, NIH has funded nearly a decade of

research leading to the development of a small
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molecule drug, called CT1812, that shows promise for
treating multiple types of dementia. NIH-funded basic
and preclinical research has shown that CT1812 may
help prevent neurotoxicity associated with dementia by
displacing toxic protein aggregates at synapses, the
spaces  between brain cells that facilitate
communication.
NIH also invests the drive research progress in drug
development.
e  Development status of drug candidates in clinical
trials:
e Phase | trials: 18
e Phase Il trials: 6
e Phase Il trials: 1 (buntanetap)
Buntanetap development and testing: A journey of
public and private sector collaborative discovery
e Buntanetap (also known as posiphen) is an
orally administered drug candidate that
inhibits the production of key proteins
involved in the pathogenesis of Alzheimer’s,
Parkinson’s disease, and LBD.
Gene therapies
As a potentially innovative way to prevent or treat
dementia, NIH is investing in research on gene therapy,
an emerging technology that treats or reverses
conditions by correcting problems with DNA.
Anti-amyloid immunotherapies
In parallel to trials testing a range of potential
therapeutic options, NIH also seeks to better understand
how to effectively and safely use the current FDA-
approved anti-amyloid  immunotherapies, i.e.,
lecanemab and donanemab. Efforts include studying the
effects of these drugs at different stages of disease, in
different populations, and in combination with other
potential treatments.
New Blood Thinner Benefits for AD
These blood thinners may have an unexpected benefit
for Alzheimer’s patients. Newer blood thinners may do
more than prevent strokes in people with Alzheimer’s
disease and atrial fibrillation. Researchers found that
patients taking NOACs experienced a slower decline in
cognitive function than those using warfarin or no
blood thinners. The effect was modest each year but
could add up over time.
People who have both atrial fibrillation and Alzheimer's
disease may experience slower cognitive decline when
treated with newer NOAC blood thinners, according to
research from Karolinska Institutet published in
the European Heart Journal.
Atrial fibrillation is a common heart rhythm condition
in older adults and also affects many people living with
Alzheimer's disease.
Behavioral, lifestyle, and other interventions
Multiple lines of research find that several forms of
non-pharmacological interventions may also offer
promise in reducing dementia risk factors and
improving cognition and memory. Results from

randomized control trials indicate that interventions
with  blood pressure control, hearing aids,
multivitamins, and personalized health coaching can
reduce dementia risk in specific populations, but more
research is needed.

NIH researchers are also continuing to build on past
scientific discoveries on the link between diet and
dementia risk. As one example, NIH-funded
investigators found that individuals who consumed
a modified Mediterranean ketogenic diet, composed of
5-10% carbohydrate, 60—65% fat, and 30% protein, for
six weeks had significant changes in both blood and
spinal fluid biomarkers associated with Alzheimer’s
risk. Specifically, individuals following this diet
exhibited improvements in several risk factors,
including increases in beneficial (high density
lipoprotein, or HDL) cholesterol and reductions in body
mass index and systemic inflammation. This study is
the first exploration of diet-related metabolic changes in
spinal fluid and provides evidence of the effects of diet
on modifiable risk factors for Alzheimer’s.

REFERENCES

1. Ahmad FB, Cisewski JA, Xu J, Anderson RN.
Provisional Mortality Data - United States,
2022. MMWR Morb Mortal WKly Rep 2023;
72(18):488-492.

2. Zetterberg H, Bendlin BB. Biomarkers for
Alzheimer's disease-preparing for a new era of
disease-modifying therapies. Mol Psychiatr 2021;
26(1):296-308.

3. Porsteinsson AP, lIsaacson RS, Knox S, Sabbagh
MN, Rubino I. Diagnosis of Early Alzheimer's
Disease: Clinical Practice in 2021.J Prev
Alzheimers Dis 2021;8(3):371-386.

4. Tang Y, Lutz MW, Xing Y. A systems-based
model of  Alzheimer's  disease. Alzheimers
Dement 2019;15(1):168-171.

5. Santos CY, Snyder PJ, Wu WC, Zhang M,
Echeverria A, Alber J.  Pathophysiologic
relationship  between  Alzheimer's  disease,
cerebrovascular disease, and cardiovascular risk: A
review and synthesis. Alzheimers Dement (Amst)
2017;7:69-87.

6. Anjum |, Fayyaz M, Wajid A, Sohail W, Ali A.
Does Obesity Increase the Risk of Dementia: A
Literature Review. Cureus 2018; 10(5):e2660.

7. Nicolas G, Acuiia-Hidalgo R, Keogh MJ, Quenez
O, Steehouwer M, Lelieveld S, et al. Somatic
variants in autosomal dominant genes are a rare
cause of sporadic Alzheimer's disease. Alzheimers
Dement 2018;14(12): 1632-1639.

8. Li X, Feng X, Sun X, Hou N, Han F, Liu Y.
Global, regional, and national burden of
Alzheimer's disease and other dementias, 1990-
2019. Front Aging Neurosci 2022; 14:937486.


https://pubmed.ncbi.nlm.nih.gov/38962750/

Med. Forum, Vol. 37, No.9

September, 2026

9.

10.

11.

12.

13.

14.

Qiu C, Kivipelto M, von Strauss E. Epidemiology
of Alzheimer's disease: occurrence, determinants,
and strategies toward intervention. Dialogues Clin
Neurosci 2009;11(2):111-28.

Breijyeh Z, Karaman R. Comprehensive Review
on  Alzheimer's Disease: Causes  and
Treatment. Molecules 2020;25(24).

Hampel H, Mesulam MM, Cuello AC, Farlow MR,
Giacobini E, Grossberg GT, et al. The cholinergic
system in the pathophysiology and treatment of
Alzheimer's disease. Brain 2018; 141(7):1917-
1933.

Paroni G, Bisceglia P, Seripa D. Understanding the
Amyloid Hypothesis in Alzheimer's Disease. J
Alzheimers Dis 2019;68(2):493-510.

Serrano-Pozo A, Frosch MP, Masliah E, Hyman
BT. Neuropathological alterations in Alzheimer
disease. Cold Spring Harb Perspect Med
2011;1(1):a006189.

Haapasalo A, Hiltunen M. A report from the 8th
Kuopio Alzheimer Symposium. Neurodegener Dis
Manag 2018;8(5):289-299.

15.

16.

17.

18.

19.

Hussein W, Saglik BN, Levent S, Korkut B, Ilgin
S, Ozkay Y, et al. Synthesis and Biological
Evaluation of New Cholinesterase Inhibitors for
Alzheimer's Disease. Molecules 2018;23(8)
Kandiah N, Pai MC, Senanarong V, Looi I, Ampil
E, Park KW, et al. Rivastigmine: the advantages of
dual inhibition of acetylcholinesterase and
butyrylcholinesterase and its role in subcortical
vascular dementia and Parkinson's disease
dementia. Clin Interv Aging 2017;12:697-707.
Padda IS, Parmar M. StatPearls [Internet].
StatPearls Publishing; Treasure Island (FL):
Aducanumab; Feb 26, 2024.

van Dyck CH, Swanson CJ, Aisen P, Bateman RJ,
Chen C, Gee M, et al. Lecanemab in Early
Alzheimer's Disease. N Engl J Med 2023;388(1):
9-21.

Rashad A, Rasool A, Shaheryar M, Sarfraz A,
Sarfraz Z, Robles-Velasco K, et al. Donanemab for
Alzheimer's Disease: A Systematic Review of
Clinical Trials. Healthcare (Basel) 2022;11(1).



Med. Forum, Vol. 37, No. 9 6 September, 2026

orignal Al Renurposing Metformin to Combat |, Mefrmin
Multidrug-Resistant Proteus Mirabilis in

Mirabilis isolated
from Diabetic
Diabetic Foot Ulcers: Insights into Antibiotic
Resistance and Some ABC Efflux Pump Genes

Foot Ulcers
Nahida Fitnan Ghadban and Hawraa Wahab Al-Kaim
ABSTRACT

Objective: To evaluate the antibiotic resistance profile, distribution of ABC efflux pump genes, and the in vitro
antibacterial activity of metformin against Proteus mirabilis isolated from diabetic foot ulcers.

Study Design: Cross-sectional laboratory-based study

Place and Duration of Study: This study was conducted at the Department of Biology, College of Science for
Women, University of Babylon, in collaboration with Al-Marjan Teaching Hospital and Al-Kafeel Specialized
Hospital, Iraq, from January 2026 to April 2026.

Methods: Clinical specimens from 188 patients with diabetic foot ulcers were cultured for bacterial isolation.
Proteus mirabilis isolates were identified using standard microbiological methods. Antibiotic susceptibility testing
was performed according to CLSI guidelines. The macA, macB, and tolC genes were detected by PCR, while the
antibacterial activity and minimum inhibitory concentration (MIC) of metformin were determined using the broth
microdilution method.

Results: Of 286 bacterial isolates recovered, 30 (10.49%) were identified as P. mirabilis. High multidrug resistance
(MARI 0.38-0.84) was observed. The macA, macB, and tolC genes were detected in 90%, 86.7%, and 100% of
isolates, respectively. Metformin exhibited dose-dependent antibacterial activity with an MIC of 100 mg/mL.
Conclusion: MacAB-TolC efflux pumps are strongly associated with antimicrobial resistance in P. mirabilis
isolated from diabetic foot ulcers. Metformin demonstrated promising adjunctive antibacterial activity and warrants
further investigation as a potential therapeutic strategy.

Key Words: P. mirabilis; Diabetic foot ulcer; macA; macB; tolC; Metformin
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INTRODUCTION

DFUs are a serious complication of diabetes, affecting
approximately 18.6 million people annually and
associated with a five-year mortality rate exceeding
70%®. These ulcers are often accompanied by
multimicrobial infections due to factors such as
weakened immunity and poor blood supply®.

P. mirabilis is commonly found in cultures of chronic
DFUs @, and the therapeutic challenge is compounded
by the increasing number of multidrug-resistant (MDR)

Department of Biology, College of Science for Women,
University of Babylon, Iraq.

Correspondence: Hawraa Wahab Al-Kaim, Department of
Biology, College of Science for Women, University of
Babylon, Irag.

Contact No: +964 782 264 6627

Email: wsci.hawraa.w@uobabylon.edu.iq

ORCID: https://orcid.org/0000-0001-6528-4911

Received: May, 2026
Reviewed: June-July, 2026
Accepted: August, 2026

strains, contributing to a global antibiotic resistance
crisis projected to cause up to 10 million deaths
annually by 2050 ¥, ATP efflux pumps play a crucial
role in actively exporting antimicrobial agents and
reducing intracellular drug concentrations,
Overexpression of these pumps contributes to treatment
failure and the emergence of MDR patterns ©.

Drug repurposing can identify new antimicrobial
applications for existing medications. Metformin,
primarily used to treat type 2 diabetes, shows promise
due to its anti-inflammatory and antibacterial effects.
Research suggests it may enhance antibiotic efficacy,
modulate bacterial metabolism, reduce biofilm, and
boost the immune response, indicating its potential use
as an adjunctive therapy against pathogens ©: 7,

Given the join between DFUs and P. mirabilis
infection, metformin is a promising biological applicant
as an adjuvant and warrants further evaluation.
Particular the limited molecular data on ABC efflux
pump in P. mirabilis from Iragi DFU patients, the
current study aimed to characterize the molecular
distribution of macA, macB and tolC genes among
these isolates, and evaluate antibacterial activity of
metformin, in vitro.
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METHODS

Study design

This study included collecting 188 clinical samples
from patients suffering from DFUs at Al-Marjan
Teaching and Al-Kafeel Specialized Hospitals in Iraq,
during the period between January 2026 to April 2026.
Bacterial identification

Wound specimens were collected from patients with
DFUs. Each specimen was directly cultured onto a
range of suitable media and incubated at 37°C for 18-24
h. Colonies were identified based on their morphology
with initial identification using standard
microbiological procedures. Final bacterial
identification was confirmed using the VITEK® 2
Compact (bioMérieux, France) according to the
manufacturer's instructions.

Antibiotic Susceptibility Testing

Antibiotic susceptibility testing for P. mirabilis was
achieved using the disk diffusion technique, according
to CLSI guidelines. The method included using of 13
antibiotics (Information regarding antibiotics will be
provided in detail in the results section). The Multiple-
Antibiotic Resistance Index (MARI) is calculated using
the formula A/B, where A represents the number of
antibiotics the isolate is resistant to, and B is the total
number of antibiotics studied. A MARI value of 0.2 or
higher indicates exposure to high-risk antibiotic
sources, while a value < 0.2 indicates infrequent or no
antibiotic use®,

DNA Extraction

The DNA extraction kit from Mebep Bioscience
(Mebep Bioscience/China) was used to separate
genomic DNA from P. mirabilis isolates according to
the manufacturer’s protocol.

Polymerase Chain Reaction (PCR)

All  P.mirabilis isolates underwent molecular
characterization by detecting the macA, macB, and tolC
genes using specific primer pairs (Table 1). DNA
amplification was achieved in a 25 pL reaction mixture
comprising forward/reverse primers (10 pmol/l1 pL
each), template DNA (50-500 ng/4 uL), nuclease-free
water (6.5 pL), and Accustart™ Taq PCR SuperMix
(12.5 pL). PCR products (5 pL) were observed using
electrophoresis on agarose gel, stained with a safe red
dye, exposed under UV-transilluminator and
photographed, the sizes of the products were
determined using a 100-base pair DNA ladder 19,

Determination of the Minimum
Concentration (MIC) for Metformin
This study evaluated the MIC and efficacy of
metformin using a 96-well microplate method®V,
Bacterial inoculum were added to each well, with
negative controls (broth only) to ensure sterility and
positive controls to confirm bacterial growth in the
absence of metformin. Test rows included different
metformin concentrations (12.5, 25, 50, 100, and 200
mg/mL) and were incubated at 37°C for 18 h, after
which the optical density (OD) was measured to
determine the MIC.

RESULTS

Distribution of Bacterial Isolates Recovered from
DFUs samples

Through microbiological examination of the 188 DFU
samples, 286 bacterial isolates were obtained, 10.49%
were of P. mirabilis, and 89.51% were of other bacterial
species (S. aureus, P. aeruginosa, E. coli, K.
pneumoniae, and E. faecalis), as showen in Figure (1).

iy
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Figure No.l: Distribution of Bacterial Isolates

Recovered from DFUs specimens

Resistance Profiles of P.mirabilis: Tests conducted on
13 antibiotics against P. mirabilis isolates showed that,
not exhibit resistance to meropenem and levofloxacin,
while resistance rates to amikacin, cefotaxime,
chloramphenicol, tetracycline, doxycycline, and
ceftazidime were significantly high. All strains were
resistant to amoxicillin-clavulanate (Table 2).

ABC Efflux Pump Genes: The distribution of ABC
efflux pump genes among the isolates showed that the
tolC gene was present in 100% of the 30 isolates tested.
Additionally, 90% of the samples were positive for the
macA gene and 86.7% for the macB gene (Figure 2).
Gel analysis confirms these findings; the macA gene
was found at 255 bp, the macB gene at 364 bp, and the
tolC gene amplifier at 596 bp, consistent with the
lengths predicted from the primers used in the study
(Figures 3).

Table No. 1: The PCR conditions and Primers sequences for genes

Primer Sequence(5’- 3") Product (bp) Annealing (°C) Ref.
MacA F: GCACAACAAGCACCGAACAT 255 58.3°C =
R:CATATCCAGCCGCAGCAAAC D
MacB F: GCGTGAGCGGCGATTATTTT 364 57.2°C
R: AAACGCGTGAGTTGCTGTTC
TolC F: CGATCGTGATGCTGCCTTTG 596 58.3°C
R: GGTTGCGTTTTTCGGCTTCT
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Table No. 2: Antibiotic resistance patterns of P. mirabilis (n_30)

Antibiotics agents Sensitive (n/%) | Resistance Total
(n/%) (n/%)
TE/Tetracycline 30 pg 1 3% 29 97% 30 (100%)
DXT/Doxycycline30 pg 1 3% 29 97% 30 (100%)
CAZ/ ceftazidime 30 pg 1 3% 29 97% 30 (100%)
CTX/Cefotaxime30 pg 2 7% 28 93% 30 (100%)
CN/gentamicin 10 pg 13 43% 17 57% 30 (100%)
AK/amikacine 30 pg 5 17% 25 83% 30 (100%)
LEV/levofloxacine5 pg 27 90% 3 10% 30 (100%)
OFX/ ofloxacin 5 pg 26 87% 4 13% 30 (100%)
AMC/Amoxicillin-clavulanate 20/10 pg 0 0% 30 100% | 30 (100%)
ATM/ Aztreoname 30 pg 24 80% 6 20% 30 (100%)
C/Chloramphenicol 30 pug 2 7% 28 93% 30 (100%)
IPM/imipenem 10 pg 24 80% 6 20% 30 (100%)
MEM/meropeneme 10 pg 29 97% 1 3% 30 (100%)

The MARI revealing resistance levels ranging from 0.38 to 0.84 (Table 3). All isolates (100%) had MARI values > 0.2.

Table No.3: Multiple antibiotic resistance index values of P. mirabilis isolates (n_30).

Isolate code MARI n (%)
PM 3 0.38 1(3.3)
PM 2,PM 6, PM 12, PM 28 0.46 4 (13.4)
PM1, PM4, PM5, PM9, PM17-23,PM27 0.53 12(40)
PM7, PM10, PM13,PM15, PM16, PM24-26,PM 30 0.61 9(30)
PM29 0.64 1(3.3)
PM11, PM14 0.76 2(6,7)
PM8 0.84 1(3.3)
PM, P. mirabilis
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Figure No.2: Percentage of ABC efflux pump genes
in P.mirabilis.

The study demonstrated a strong association between
antibiotic resistance in P. mirabilis and the macA,
macB, and tolC genes, with detection rates ranging
from 75% to 100%. The tolC gene was present in all
resistance groups (100%). The significance of these
results was high (P < 0.0001), indicating stable gene
expression among isolates. However, no significant
changes in gene distribution were observed among the
different antibiotic resistance classes (P = 0.818 to
1.000).

Figure No.3: Agarose gel electrophoresis of A; macB
(364bp), B; macA (255bp), C; tolC (596bp) genes
amplicon.

Determination of Metformin Minimum Inhibitory
Concentrations (MIC): This study investigated the
effect of metformin on the growth of ten MDR P.
mirabilis isolates at concentrations ranging from 12.5 to
200 mg/ml, using OD at 625 nm (Figure 4). The results
indicate inhibition of bacterial growth in dose-
dependent manner: at positive control: Maximum
growth (ODes ~ 1.34-1.52), at 12.5 mg/ml: Moderate
inhibition (= 0.82-0.97). At 25 mg/ml: Further
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reduction (= 0.58-0.74), at 50 mg/ml: Significant
inhibition (ODezs = 0.23-0.44), at 100 mg/ml: Strong
inhibition (= 0.18-0.30). At 200 mg/ml: no growth was
recorded (= 0.05-0.07), equal to negative control. The
MIC was found to be 100 mg/ml after sub- culturing.
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Figure No.4: Result of OD to bacterial growth with
different concentration of metformin (12.5-200
mg/ml) at 625 nm. Control (BG): growth of
P.mirabilis without drug. (n- 10)

DISCUSSION

The bacterial profile of current study is consistent with
findings from studies conducted in Irag, where S.
aureus emerged as the most frequently isolated bacterial
species, followed by P. mirabilis and then E. coli,
indicating a similar distribution of pathogens in
DFUs(2), This aligns with the recommendations of the
International DF Working Group/Infectious Diseases
Society of America (IDWA), which classifies P.
aeruginosa, E. coli, K. pneumoniae, and P. mirabilis as
common pathogens in moderate to severe DFUs®®), The
high proportion of isolated Gram-negative bacteria may
be attributed to chronic ulceration, repeated antibiotic
therapy, prolonged hospital stays, and compromised
patient immunity. It has been observed that P. mirabilis
carries many virulence genes with resistance factors,
and identified as one of the predominant Gram-negative
pathogens associated with DFUs worldwide 34 19,

The current study indicate resistance rates ranging
from 3 to 100%, characterizing these isolates with
MDR phenotype, which is particularly concerning in
DFU infections treated without prior culture®®,
Notably, complete resistance to amoxicillin-clavulanate
and tetracyclines, along with 57% resistance to
gentamicin, possibly due to specific aminoglycoside-
modifying enzymes is consistent with previous findings
in Iragi clinical settings”). Carbapenemase-producing
P. mirabilis have been reported regionally in cases of
DFUs, with non-producing strains achieving reduced
susceptibility through overexpression of the efflux
pumps9),

The high values of MARI suggesting significant
selective pressure resulting from inappropriate or
prolonged antibiotic use confirming their MDR nature.
This aligns with previous research on DFUs, which

highlighted elevated MARI and MDR resulting from
intensive antibiotic exposure®. Current international
guidelines recommend that antibiotic treatment for
DFU infections be based on culture and susceptibility
testing to enhance treatment efficacy and reduce the
spread of antibiotic resistance®®. Antibiotic resistance
is meaningfully associated with efflux pumps, which
showed high prevalence rates in this study, consistent
with local Iragi evidence. At the international level,
genomic characterization of the P. mirabilis SCDR1
strain revealed the co-occurrence of the MacAB-TolC
pumps, which prone to overexpression under sustained
antibiotic pressure. Our study demonstrated that ABC
antibiotic ejection pump genes are broadly expressed
across different classes of antibiotics; no specific
antibiotic resistance pattern significantly affected their
gene expression. The genes responsible for antibiotic
resistance in P. mirabilis are essential for its survival
under the stressful conditions of diabetic foot. The
absence of the MacA, MacB, and tolC genes impairs
the formation of a macrolide-specific export system, as
supported by genomic data @9,

CONCLUSION

Current research underscores the importance of
P.mirabilis in DFUs and calls for local antibiotic
treatment guide in Iraqg. It also highlights a research
gap, noting that many studies focus solely on antibiotic
susceptibility, neglecting other non-antibacterial agents
such as metformin. The study suggests a reassessment
of metformin as an adjunctive antimicrobial therapy
and urges further research into its molecular
interactions with antibiotics and their combined
efficacy in patient care.
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ABSTRACT

Objective: To determine the prevalence of neck pain and evaluate its association with digital-device use, ergonomic
practices, and Tech Neck Syndrome among undergraduate medical students.

Study Design: Descriptive cross-sectional study

Place and Duration of Study: This study was conducted at the Anatomy Department, Rawal Institute of Health
Sciences, Islamabad from 1%t March 2026 till 30" May 2026

Methods: A descriptive cross-sectional study was conducted among 100 undergraduate medical students using a
structured self-administered questionnaire. Information regarding demographic characteristics, digital-device use,
ergonomic practices, physical activity, sleep duration, and neck-related symptoms was collected. Data were
analyzed using IBM SPSS Statistics version 26. Descriptive statistics were presented as frequencies and
percentages. Associations between neck pain and categorical variables were assessed using Pearson's Chi-square test
or Fisher's exact test where appropriate. A p-value <0.05 was considered statistically significant.

Results: Among 100 participants, 48% reported neck pain and 51% reported no neck pain. Smartphones were the
predominant device (97%). Significant associations with neck pain were observed for screen position (y*>=111.102,
p<0.001), taking regular breaks (¥*=35.015, p<0.001), frequency of neck pain episodes (y*=17.921, p=0.001), and
neck and shoulder stiffness (y?>=11.726, p=0.003). No significant associations were observed for device type, daily
screen time, purpose of use, posture, device position, back support, physical activity, sleep duration, mobile-phone
use before sleep, or previous history of neck pain.

Conclusion: Neck pain was common among the medical students studied. Specific ergonomic factors, particularly
screen position and taking regular breaks, were significantly associated with neck pain. Ergonomic awareness and
healthy device-use practices should be encouraged.
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INTRODUCTION Neck pain is a common musculoskeletal complaint that
may affect individuals at different stages of life.

The present study was conducted to determine the  Although it can begin during childhood or adolescence,
prevalence of neck pain and to assess its association its occurrence often follows a recurrent or episodic
with digital-device use, ergonomic practices and  pattern throughout adulthood, similar to the clinical
selected lifestyle factors among undergraduate medical course observed with low back pain?. Previous research
students?. among university and medical students has
demonstrated a considerable burden of neck and
musculoskeletal symptoms associated with digital-
device use.® Gao et al. identified multiple risk factors
for neck pain among college students, highlighting the
multifactorial nature of this condition in young adults.*
Correspondence: Prof. Dr. Maryam Shan, Professor and HOD The epidemiology of neck pain is also well established

L Professor and HOD Anatomy, Rawal Institute of Health
Sciences, Islamabad.
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Contact No: 03215185830 physical and psychosocial factors contributing to its
Email: drmaryamshan@gmail.com occurrence.5 However, local evidence concerning
Received: June, 2026 digital-device-related neck symptoms among Pakistani
Reviewed: July, 2026 medical students remains limited®. Ergonomic
Accepted: August, 2026 practices, including appropriate screen positioning and

interruption of prolonged static activity, are potentially
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modifiable factors that may be addressed through health
education. Nevertheless, the relationship between
individual device-use practices and neck pain may vary
according to population characteristics, exposure
patterns and study methodology?.

Tech Neck Syndrome is commonly used to describe
neck pain and musculoskeletal discomfort associated
with prolonged forward-head posture during electronic-
device use. Previous research has reported that Tech
Neck Syndrome affects more than one-quarter of
medical students, with most affected students
experiencing mild degrees of neck-related disability.
The same study identified significant associations
between Tech Neck Syndrome and the use of multiple
electronic devices, inadequate physical activity, and
prolonged sedentary behavior’. Sustained cervical
flexion may increase mechanical loading of the cervical
region and place additional demands on the cervical and
shoulder musculature. The frequent academic and
recreational use of smartphones and other digital
devices may therefore place medical students at
particular risk of neck-related symptoms®.

The widespread use of smartphones, tablets, laptops
and other digital devices has become an integral part of
contemporary  education, communication  and
entertainment. Medical students, in particular, rely
extensively on digital devices for academic activities,
online learning, information retrieval and social
interaction®. Prolonged use of these devices, especially
when accompanied by sustained cervical flexion and
suboptimal posture, may contribute to neck pain and
other musculoskeletal symptoms.

METHODS

A descriptive cross-sectional study was conducted
among undergraduate medical students at the Rawal
Institute of Health Sciences (RIHS), Islamabad, from
March 2026 to May 2026. Participants were recruited
using a convenience sampling technique. The study was
conducted following institutional ethical approval.
Ethical approval was obtained from the Institutional
Review Board (IRB) of the Rawal Institute of Health
Sciences, Islamabad (Ref. No. RIHS/IRB/20/2026;
dated 01 March 2026). All participants were informed
about the purpose and procedures of the study, and
written informed consent was obtained prior to
participation.  Participation was voluntary, and
confidentiality of the collected information was
maintained throughout the study.

Undergraduate medical students who regularly used
digital devices for academic or recreational purposes
and provided informed consent were eligible for
inclusion. Students with a history of cervical spine
trauma, congenital spinal deformities, inflammatory
musculoskeletal disorders, or previous cervical spine
surgery were excluded from the study.

Data were collected using a structured, self-
administered questionnaire developed following a
review of relevant literature, including the standardized
Nordic Musculoskeletal Questionnaire framework. The
questionnaire comprised sections addressing
demographic characteristics, commonly used digital
devices, average daily screen time, purpose of device
use, sitting and working posture, screen position,
ergonomic practices, level of physical activity, sleep
duration, mobile phone use before sleep, previous
history of neck pain, neck and shoulder stiffness, and
other factors potentially associated with Tech Neck.
The primary outcome of the study was the presence of
neck pain. Information regarding neck pain and other
relevant musculoskeletal symptoms was obtained
through participant self-report using the structured
guestionnaire.

The collected data were coded, entered, and analyzed
using IBM SPSS Statistics, version 26. Descriptive
statistics were used to summarize the study variables
and were presented as frequencies and percentages.
Associations between the presence of neck pain and
categorical variables were assessed using Pearson's chi-
square test. Fisher's exact test was applied where the
assumptions for the chi-square test were not met. A
two-sided p-value of <0.05 was considered statistically
significant.

RESULTS

A total of 100 undergraduate medical students
participated. Forty-eight percent reported neck pain and
51% reported no neck pain. Smartphones were the most
commonly used devices (97%) shown in table 1. The
most common daily screen-time category was 2-4
hours (40%), while social media (40%) and academic
activities (38%) were the main purposes of use. Most
participants reported using screens below eye level
(71%), using devices while lying on the bed (43%), and
using mobile phones before sleep (83%) figure 2. Neck
and shoulder stiffness was reported by collecting
different data 43% figure 1.

100

804

60

Participants (%)

0
Neckfshoulder
stiffness

Figure No.l: Prevalence of neck pain and
neck/shoulder stiffness.

Neck pain
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Table No.l: Selected digital-device, ergonomic and
lifestyle characteristics (n=100)

Characteristic Category n (%)
grequently used Smartphone 97 (97.9)
evice
Tablet 2 (2.9
Laptop 1(1.9
Daily screen time | <2 h 18 (18.9)
24N 40 (40.9)
46h 28 (28.9)
>6 h 14 (14.9)
Purpose Academic study | 38 (38.9)
Social media 40 (40.9
Watching videos | 16 (16.9)
Gaming 6 (6.9
Posture Sitting upright 28 (28.9)
Slouched sitting | 26 (26.%)
Lying on bed 43 (43.9
Standing 3(3.9
Screen position At eye level 21 (21.9
Below eye level | 71 (71.9
Physical activity None 15 (15.9
Occasional 70 (70.9
Regular 15 (15.9
Sleep duration <5h 18 (18.9
57h 64 (64.9
>7h 18 (18.)
Mobile hone
before sleep P es 83 (83)
No 17 (17.9
sNtﬁf;ﬁfsgou'der Yes 43 (432)
No 57 (57.%)

100 -

Participants (%)

=
=]

-]

Phone before
sleep

Figure No.2: Prevalence of selected digital device
practice

Chi-square analysis showed significant associations
between neck pain and screen position (}*=111.102,
p<0.001), taking regular breaks during device use
(*=35.015, p<0.001), frequency of neck pain episodes
(*=17.921, p=0.001), and neck and shoulder stiffness
(>=11.726, p=0.003). No significant associations were
observed for frequently used device, average daily
screen time, purpose of use, posture, neck flexion
during phone use, device position, back support,

ergonomic workstation setup, pillow use, physical
activity, sleep duration, mobile-phone use before sleep,
or previous history of neck pain (all p>0.05).

DISCUSSION

Despite these limitations, the study provides local
information regarding neck pain and digital-device-
related practices among medical students. The
significant associations observed with screen position
and regular breaks identify potentially modifiable
behaviors that may be addressed through ergonomic
education. Larger studies using objective posture
assessment, standardized neck-disability measures and
prospective designs are recommended.

The study has several limitations. The sample consisted
of 100 undergraduate medical students recruited by
convenience sampling, which limits generalizability.
Exposure and symptom information was self-reported
and may therefore be subject to recall or reporting bias.
The cross-sectional design prevents assessment of
temporal or causal relationships. In addition, several
exposure  categories were  markedly unequal,
particularly device type, which may have reduced
statistical power. Other potentially relevant factors,
including psychosocial stress and academic workload,
were not comprehensively assessed.

Our findings are consistent with previous studies
reporting musculoskeletal symptoms among university,
medical and nursing students who use smartphones and
other electronic devices. Differences in study
populations, definitions of exposure, assessment
methods and patterns of digital-device use may account
for variations in reported prevalence and associations
between studies.

Compared with other major contributors to pain and
disability, the evidence base for the management of
neck pain remains relatively limited, with
comparatively few randomized controlled trials
available to support treatment decisions. Consequently,
clinical recommendations for neck pain are frequently
informed by evidence derived from related
musculoskeletal conditions®. Further well-designed
clinical trials are required to evaluate the efficacy and
comparative effectiveness of existing treatment
approaches, with particular attention to interventions
for neuropathic neck pain and surgical management of
mechanical causes.

Neck pain represents a substantial global health burden
and is among the important causes of disability
worldwide. Although acute neck pain commonly
improves spontaneously over several weeks to months,
a considerable proportion of individuals may develop
persistent or recurrent symptoms. Current evidence
suggests that available treatments have limited
influence on the natural progression of acute neck
pain.® A careful clinical history and physical
examination remain important for identifying potential
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underlying  causes and
management.

Screen position demonstrated a statistically significant
association with neck pain in the present study. Most
participants reported using screens below eye level. A
lower screen position may encourage sustained cervical
flexion and forward-head posture, thereby increasing
the mechanical demands placed on the cervical and
shoulder musculature. This finding supports the
inclusion of appropriate screen positioning in
ergonomic education.'® However, because of the cross-
sectional design, a causal relationship cannot be
established.

Previous research has reported that tech neck syndrome
is relatively common among medical students, with
more than one-quarter of students meeting the criteria
for the condition. Among those affected, mild neck
disability was the most frequently observed level of
functional impairment. The occurrence of tech neck
syndrome was significantly associated with the use of
multiple digital devices, lower levels of physical
activity, and prolonged sitting, particularly for more
than three hours per day. These findings indicate that
frequent digital device use combined with sedentary
behavior and insufficient physical activity may be
important  factors associated with  neck-related
dysfunction among medical students.”

An important distinction should be made between the
prevalence of potentially unfavorable behaviors and
their statistical association with neck pain. A behavior
may be common in a population without demonstrating
a significant association with the outcome in a
particular sample.!

Ergonomic measures show prevention of work-related
neck and upper-limb musculoskeletal disorders.*?
Nevertheless, ergonomic education emphasizing neutral
cervical posture, appropriate screen positioning and
regular movement breaks remains a reasonable
preventive approach.!®

In contrast, no statistically significant associations were
observed between neck pain and frequently used
device, average daily screen time, purpose of device
use, posture, neck flexion during phone use, device
position, back support, ergonomic workstation setup,
pillow use, physical activity, sleep duration, mobile-
phone use before sleep or previous history of neck pain.
These negative findings should be interpreted
cautiously. In particular, the very high proportion of
smartphone users in the sample resulted in very small
comparison groups for tablet and laptop users, limiting
meaningful comparisons. Similarly, the absence of a
significant association with screen time may reflect the
sample size and distribution of exposure categories
rather than the absence of a relationship.

The frequency of neck pain episodes and the presence
of neck and shoulder stiffness were also significantly
associated with neck pain.** These findings suggest that

guiding  appropriate

recurrent neck symptoms and adjacent shoulder
discomfort commonly coexist in this population.'> They
should be interpreted as associated clinical
characteristics rather than as independent causal factors.
Taking regular breaks during device use was also
significantly associated with neck pain. Interrupting
prolonged static activity may permit changes in
posture.'® Regular break for the continuous activity on
digital device may reduce sustained cervical loading.'’
Evidence-based recommendations for the assessment
and management of neck pain by doing proper exercise
helps to decrease the effect.’® Research established the
reliability and validity of the Neck Disability Index for
assessing functional disability associated with neck
pain.

The present study found that 48% of the participating
medical students reported neck pain, while 43%
reported neck and shoulder stiffness. Smartphones were
the predominant digital device used by participants
(97%). Potentially unfavorable ergonomic practices,
including below-eye-level screen positioning, use of
devices while lying on the bed and mobile-phone use
before sleep, were also common. These findings
demonstrate that neck-related symptoms and potentially
modifiable device-use behaviors are prevalent among
medical students.

CONCLUSION

Neck pain was reported by 48% of the medical students
studied. Significant associations were observed with
screen position, taking regular breaks, frequency of
neck pain episodes, and neck and shoulder stiffness.
Other assessed digital-device, ergonomic and lifestyle
variables were not statistically significantly associated
with neck pain. These findings support the need for
ergonomic awareness among medical students and
further prospective research into modifiable factors
related to Tech Neck Syndrome.

Study Limitations: The study was limited by its small
convenience sample, self-reported exposure and
symptom measures, cross-sectional design and unequal
distribution across some exposure categories. The
findings therefore should not be generalized beyond
comparable student populations or interpreted causally.
Ethical Approval: Ethical approval was obtained from
the Institution Review Board (IRB), Rawal Institute of
Health Sciences Islamabad, under Ref. No.
RIHS/IRB/20/2026, dated 01-03-2026. The approval
letter authorizes conduct and publication of the research
“Prevalence and Risk Factors of Tech Neck Syndrome
among Students Using Digital Devices” and is valid for
one year.
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ABSTRACT

Objective: This in-vitro study objective is to evaluate whether preheating improves degree of conversion and
surface micro-hardness of the Filtek bulk-fill posterior composite.

Study Design: An in-vitro experimental laboratory study

Place and Duration of Study: This study was conducted at the Conservative Dental Sciences Department, College
of Dentistry, Qassim University. KSA from 20 May 2026 to 30 June 2026.

Methods: This study was conducted to evaluate the effect of preheating temperature on the degree of conversion
and Vickers microhardness of Filtek™ Bulk Fill Composite. Sixty specimens were prepared in Smm diameter, 4mm
depth molds, and assigned to 23°C, 37°C, Or 54°C groups (n=20 each). Each group was divided for ATR-FTIR
degree of conversion and Vicker’s micro-hardness testing. Specimens were stored in distilled water at 37°C for 24
hours before analysis. The composite was cured for 30 seconds using LED light at 1200mW/cm?. Results:
Preheating significantly increased degree of conversion and micro-hardness with 54°C producing the highest values
and 23°C the lowest. In all groups, the top surface showed higher values than the bottom surface, and the bottom to
top hardness ratios remained clinically acceptable. Degree of conversion (DC) strongly and positively correlates
with micro-hardness.

Conclusion: Preheating the tested bulk fill composite improved polymerization efficiency and surface hardness,
particularly at 54°C, and may enhance performance in deeper restorations. The Data also showed a clear depth
effect; top surface values exceeded bottom surface values across temperatures, suggesting that preheating improved
but did not eliminate light attenuation through the 4mm increment. Because the correlation between conversion and
hardness was strong, micro-hardness may serve as a practical indirect marker of polymerization in this material.
Clinical Relevance: Within the limits of this single material in-vitro study, preheating appears to be useful strategy
for improving bulk fill composite polymerization especially when deeper restorations are planned with clinically
relevant chairside implications for practice.

Key Words: Composite resins, Dental materials, Temperature, Micro-hardness, Spectroscopy, Fourier transform
infrared

Citation of article: Shah SA. In-Vitro Evaluation of effect of Pre-Heating on Degree of Conversion and
Surface Micro-Hardness of Bulk-Fill Composite at Different Depths. Med Forum 2026;37(9):16-20.
doi:10.60110/medforum.370903.

INTRODUCTION However, conventional incremental placement is

technique-sensitive, causes polymerization shrinkage,
Resin-based composites (RBCs) have become the  and prolongs clinical time. @ Many of these issues have
material of choice for direct posterior restorations due  been addressed by bulk-fill composites, allowing up to
to their favorable esthetics and adhesive capabilities. 4 mm placement with adequate depth of cure and

reduced shrinkage stress. These materials are
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Dentistry, Qassim University, KSA. One important factor influencing resin composites'
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Accepted: August, 2026 strength are all strongly correlated with higher DC.

Crucially, DC and microhardness are depth-dependent
characteristics that frequently decrease from top surface
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to deeper layers as a result of curing light attenuation,
particularly in bulk-fill restorations. )

Preheating composite resins has gained attention as an
adjunctive technique to optimize polymerization,
reducing viscosity of the composite, enhances
flowability, and improves adaptation to cavity walls.
More importantly, it increases molecular mobility,
facilitating greater monomer conversion during
polymerization. Several recent in-vitro studies have
demonstrated that preheating can enhance DC and, in
some cases, improve micro-hardness. ©® However, the
effect appears to be material-dependent, with some
studies reporting no significant changes in
microhardness  despite  improvements in  other
mechanical properties. (NE©

Despite growing interest, the literature presents
conflicting evidence regarding the influence of
preheating on bulk-fill composites, particularly when
evaluated at different depths. @ Studies report that
preheating may enhance polymerization and deep-layer
hardness, but effects vary with composite formulation
and testing conditions. Furthermore, existing studies
either focus on surface properties alone or do not
comprehensively correlate DC with microhardness
across multiple depths within the same experimental
design. @112

Given the growing use of bulk-fill composites, the
effect of preheating on degree of conversion and
surface micro-hardness at different depths remains
unclear. This gap is clinically relevant because
inadequate polymerization in deeper layers may
compromise restoration durability, leading to secondary
caries, marginal breakdown, and restoration failure.
Thus, the purpose of this in-vitro experimental
laboratory study was to assess how preheating affects
bulk-fill composite resins’ degree of conversion and
surface  micro-hardness at various depths. By
correlating these two fundamental properties under
controlled conditions, the study aims to provide better
insights into whether preheating can be recommended
as a reliable clinical strategy to enhance the
performance and longevity of bulk-fill composite
restorations.

METHODS

This study was conducted at the Conservative Dental
Sciences Department, College of Dentistry, Qassim
University, over a period of approximately two months,
from 20th May to 30th JUNE 2026, following ethical
approval from the Institutional Review Board (IRB)
with approval number #26-21-4. The specimens were
prepared using cylindrical silicon molds having a
diameter of 5 mm and depth of 4 mm respectively. The
bulk-fill composite was placed in a single increment (4
mm thickness) and cured for 30 seconds using LED

blue phase N LED light. (Ilvoclar Vivadent, Schaan,
Liechtenstein, 1200 mW/cm? light intensity). Three
experimental groups (n=20) were assigned a total of 60
standardized specimens according to the preheating
temperature. Group | was considered as control, with
23°C and no preheating. Group Il was preheated to 37
°C (mild heating) and group Ill was preheated to 54°C
(High preheating) using Calset Composite Warmer (Ad
Dent Inc., Danbury, CT, USA). For Vicker micro-
hardness testing and degree of conversion analysis,
each group was further split into two subgroups (n=10).
Before testing, each specimen was kept in distilled
water at 37°C for the whole day.

An attenuated total reflectance Fourier transform
infrared (ATR-FTIR) spectrometer (IRPrestige-21,
Shimadzu Corporation, Kyoto, Japan) was used to
measure the degree of conversion. Comparing uncured
and cured composite spectra. (Fig 1C) Absorbance
peaks at 1638 cm™ (aliphatic C=C) and 1608 cm™
(aromatic C=C) were analyzed, and DC (%) was
calculated using peak ratio changes before and after
curing. Each specimen’s top and bottom surfaces were
measured.

Surface micro-hardness was assessed using Vickers
microhardness tester (Shimadzu Corporation, Kyoto,
Japan) under standardized loading conditions. Three
indentations were made on both the top and bottom
surfaces of each specimen, and the mean was
calculated. The efficacy of polymerization at depth was
then evaluated by calculating the bottom to top ratio.
Tuckey’s post hoc test and one-way analysis of
variance were used to analyze the data, with p < 0.05
was set as statistically significant.

RESULTS

All specimens' preparations and analysis using FTIR,
followed the approval protocol, and no specimen was
excluded from the analysis. (Fig 1A-C).

The mean degree of conversion values obtained from
the FTIR analysis and Tukey's HSD Post-hoc
Comparisons are presented in Table 1. Composite
preheating significantly affected the degree of
conversion (p < 0.05). The lowest degree of conversion
was observed at 23°C, reflecting higher composite
viscosity and reduced monomer mobility. For all
groups, the top surface demonstrated significantly
higher DC values than the corresponding bottom
surface. Tukey’s post hoc analysis revealed that
specimens preheated to 54°C exhibited significantly
high degree of conversion than those preheated 37°C
and 23°C. Likewise, specimens at 37°C exhibit
significantly higher degree of conversion than those at
23°C. All pair wise comparisons demonstrated
statistically significant differences (p< 0.001).
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Table No.1l: Degree of Conversion (DC%) at the Top and Bottom Surfaces and Tukey's HSD Post-hoc

Comparisons.

Temp | Top Surface | Bottom Top- Pairwise Top DC Bottom DC| p-value
(°C) | *DC% Surface Bottom | Comparison | Mean Mean
(Mean + | DC% Diff Difference Difference
***3SD) (Mean + SD) (95%** CI) | (95% CI)
23°C 69.2+25 60.6 +2.7 8.6 23°C vs | 5.9(3.6-8.2) | 7.7 (5.3- | <0.001
37°C 10.1)
37°C 75.1+23 68.3+24 6.8 23°C vs | 121  (9.8-| 16.7 (14.3- | <0.001
54°C 14.4) 19.1)
54°C 81.3+21 773122 4.0 37°C vs | 6.2 (3.9-8.5) | 9.0 (6.6— | <0.001
54°C 11.4)

*DC = Degree of Conversion, **CI = confidence Interval, ***SD = Standard deviation
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Figure No. 1: Composite resin specimen preparation and degree of conversion (DC%) assessment. (1A)
Customized silicone molds (5x4 mm); (1B) polymerized bulk-fill composite specimen removed from the mold;
and (1C) FTIR-ATR analysis for DC% determination.

Table No.2: Vickers micro-hardness (VHN) and
bottom to top hardness ratio.

Group | Top VHN | Bottom Bottom/Top
VHN VHN Ratio
(%)
23°C | 584 46.8 80.1%
37°C | 63.7 54.2 85.1%
54°C | 69.9 63.8 91.3%
Table No.3: Correlation between degree of
conversion and Vickers micro-hardness.
Variables Correlation p-value
coefficient (r)
Top DCvs Top VHN | 0.982 <0.001
Bottom DC vs Bottom | 0.989 <0.001
VHN

Surface micro-hardness results are summarized in
Table 2. Preheating significantly influenced Vicker
hardness values (p < 0.05). The group with the highest
preheating temperature had the highest hardness
ratings, whereas the room temperature group
demonstrated the lowest values. Within each
experimental group, the top surface exhibited
significantly greater Vicker hardness than the bottom
surface. The calculated bottom to top hardness ratio
remained within the acceptable range for all groups.

The degree of conversion and Vickers micro-hardness
showed a statistically significant positive link,
according to Pearson's correlation analysis (Table 3).

Specimens with higher degrees of conversion generally
exhibited greater surface micro-hardness, indicating a
positive association between polymerization efficiency
and mechanical performance.

DISCUSSION

Thermal energy reduces composite viscosity, increases
segmental molecular mobility of the monomer network,
and lowers the activation energy barrier for the free
radical polymerization collectively enabling higher
conversion rates of aliphatic C=C bonds during
photocuring.

The observation that the 54°C group achieved
significantly higher DC than both the 37°C and 23°C
groups are consistent with several prior investigations.
Keles and Tarim, @3 studying Tetric Evo Ceram Bulk
fill and Sonic fill2 preheated to 55°C reported enhanced
DC and micro-hardness relative to room temperature
controls, with the effects most pronounced at the
bottom surface, a finding that parallels depth-dependent
results. Similarly, Singha et al ¥ testing Filtek Bulk fill
among other materials preheated to 68°C, documented
a statistically significant increase in Vickers micro-
hardness from 60 to 70HV, confirming the favorable
correlation shown in this investigation between
preheating temperature and mechanical characteristics
observed in the present research. Prasanna et al, ®°
demonstrated using ATR-FTIR spectroscopy, that DC
increased monotonically as preheating temperature was
elevated, providing foundational thermodynamic
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support for the temperature-response relationship, this
study reported.

As photons scatter and are absorbed by the resin matrix
and filler particles, irradiance diminishes with depth,
reducing the number of photo-initiator radical events
available to propagate the polymerization front.
Preheating partially compensates for these phenomena,
explaining why bottom surface DC improvement was
proportionality greater in the preheated groups than at
the top surface, a pattern also reported by Theobaldo et
al, 8 for 4mm increment bulk fill specimens cured
with both LED and QTH units.

The significant positive Pearson correlation between
DC and Vickers micro-hardness cross experimental
conditions supports the long-standing mechanistic
proposition that surface hardness is a valid indirect
indicator of polymerization efficiency in resin-based
composites. As Prasanna et al ‘% demonstrated across
three  nanohybrid composites, microhardness was
systematically  improved at higher preheating
temperatures.

The bottom to top hardness ratio, which remained
within clinically acceptable limits (>80) in all groups in
the present study, provides additional assurance of
adequate depth of cure of 4mm increment used. Suhetia
et al, ® reported bottom to top ratios between 0.62 and
0.71 for several bulk-fill composites including Filtek
Bulk-fill, values somewhat lower than those observed
here. Not all studies report a uniformly positive effect
of pre-heating on surface micro-hardness, and the
divergence in the literature merits contextualization.
Kahnamouei et al " evaluated X-tra fil and Opus
Bulk-fill preheated to 68°C for 15 minutes, found no
statistically significant difference in VH between
preheated and non-preheated groups. (p=0.719), despite
a significant increase in flexural strength. Perez et al @8
reported that in-fact preheating increased micro-
hardness in Filtek One Bulk-fill and Aura bulk-fill but
decreased it in Opus bulk-fill, underscoring the material
dependence of the preheating response. Not all studies
report a uniformly positive effect of pre-heating on
surface micro-hardness, and the divergence in the
literature merits contextualization. Kahnamouei et al ")
evaluating X-tra fil and Opus Bulk fill preheated to
68°C for 15 minutes, found no statistically significant
difference in VH between preheated and non-preheated
groups. (p=0.719), despite a significant increase in
flexural strength.

From the clinical perspective, the temperatures
investigated here 37°C and 54°C represent a clinically
feasible range. Temperatures above 60°C risk
premature polymerization during storage and potential
pulpal irritation upon placement and have been
associated in isolated reports with accelerated photo
initiator degradation. Patussi et al @ in a scoping
review covering the breath of preheating research
concluded that evidence favors preheating as a

technique to enhance polymerization efficiency and
handling properties, while noting the heterogeneity that
limits definitive clinical recommendations.

Limitation of the study

Several limitations of the present study should be
acknowledged when interpreting these findings.

1. The use of single composite brand and a single
curing protocol restrict the external validity of the
results; performance across bulk fill formulations with
varying filler contents monomer systems, and photo
initiator packages cannot be inferred from the present
data.

2. The specimen geometry (5mm diameter, 4mm depth)
models are a simplified, idealized clinical increment
without the geometric complexity, cavity walls or
adhesive interface present in vivo.

3. No measures of polymerization shrinkage stress were
obtained; which may partially off-set mechanical gains
documented here.

4. Long term water sorption and the solubility
assessments which degrade mechanical properties per
se, were also beyond the scope of this investigation.

CONCLUSION

Preheating the bulk fill composite improved both
degree of conversion and surface microhardness, with
the best performance at 54°C. The top surface showed
greater hardness than the bottom, while acceptable
hardness ratios indicated adequate depth of cure and
polymerization quality.
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version, accepting full responsibility for its integrity.
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Scientific rationale of the study: Bulk fill composite
exhibits reduced polymerization at greater depths,
potentially compromising their mechanical properties
and clinical longevity. Pre-heating has been proposed to
enhance  monomer  conversion and  material
performance.  Principal  findings:  Pre-heating
significantly improved the degree of conversion and
surface micro-hardness at both top and bottom surfaces,
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enhancements while maintaining adequate curing
throughout the restoration.

Practical Implications: Pre-heating bulk-fill composite
before placement may improve polymerization
efficiency, optimize mechanical properties, and
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Meleis’ Transition Theory)|

Enhancing Nurses’ Knowledge |;;qNures Knowledee
through Meleis’ Transition Theory-Based Educational
Program for First-Time Mothers

Eman Tammuz Mahmood! and Salwa Hazim Al Mukhtar?
ABSTRACT

Objective: To evaluate the effectiveness and six-month retention of a Meleis’ Transition Theory—based educational
intervention in improving nurses’ knowledge and self-efficacy

Study Design: A quasi-experimental, two-group, repeated-measures study

Place and Duration of Study: This study was conducted at the Al-Salam and Al-Khansaa Teaching Hospitals in
Mosul, Iraq, from February 17, 2026 to April 17, 2026.

Methods: A total of 100 registered nurses were allocated to study and control groups (50 each). Knowledge and
self-efficacy were assessed using a standardized questionnaire at three time points. Data was analyzed using
descriptive statistics, repeated-measures ANOVA, between-group comparisons, and effect-size estimates.

Results: Significant time-by-group differences were observed for all outcomes (p < .001). In the study group,
knowledge increased from 10.10 + 2.20 at baseline to 31.50 + 1.70 post-intervention and remained above baseline at
follow-up (22.10 + 2.40). Self-efficacy increased from 20.80 + 1.80 to 44.50 + 1.50 and remained elevated at
follow-up (32.50 £ 1.70). Combined scores increased from 30.90 + 2.50 to 76.00 + 2.40 and remained higher at six
months (54.60 £ 2.50). The control group showed minimal changes. Effect sizes were large (12 = .893-.936).
Conclusion: The Meleis’ Transition Theory-based educational intervention significantly improved nurses’
knowledge and self-efficacy, with substantial benefits retained at six months. Theory-based education may support
sustained professional development in clinical nursing practice.

Key Words: Educational intervention; Self-efficacy; Knowledge; Nurses; Meleis’ Transition Theory; Nursing
education.
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preparation, confidence, and mastery in facilitating
healthy transitions. Applying its principles to structured
educational experiences may support nurses in
developing both the cognitive knowledge and
confidence required for effective clinical practice®.
Despite growing evidence supporting educational
interventions for improving nurses’ knowledge and
self-efficacy, evidence regarding the long-term
retention of these improvements remains limited.
Therefore, this study aimed to determine whether a
theory-based educational intervention grounded in
Meleis’ Transition Theory could improve practicing
nurses’ knowledge and self-efficacy and whether these
improvements would be sustained over time.

METHODS

Research design and setting: The study employed a
quasi-experimental,  one-group  repeated-measures
design to evaluate the effectiveness of an educational
intervention based on Meleis’ Transition Theory in
improving nurses’ knowledge and self-efficacy. The
study was conducted at Al-Salam and Al-Khansaa
Teaching Hospitals in Mosul, Iraq, from February 17 to
April 17, 2026. Participants were assessed at three time
points: before the intervention (pre-test), immediately
after the intervention (post-test I), and at follow-up
(post-test 11), allowing the evaluation of both the
immediate and sustained effects of the intervention.
Research Sampling: Using a convenient sampling
method, thirty registered nurses employed in various
clinical departments participated as subjects in this
study.

Interventional Program: Based on Meleis’ Transition
Theory, the educational intervention is intended to
improve participants' knowledge, enhance their self-
confidence and create participant competence. The
educational intervention involved a combination of
didactic instruction  (instructional content) and
interactive dialogue (participant participation), as well
as hands-on practice experience (application). The
design of this intervention addressed multiple areas of
knowledge for participants; furthered participants'
cognitive development and promoted participants'
emotional/psychological growth.

Measuring instruments: Information was gathered
utilizing a comprehensive survey instrument, which
was divided into three distinct sections.

Section one: Demographic data sheet.

This section contained information about each subject
such as age, educational degree earned, years of
experience in the field of nursing, location where each
worked, and if previous training or workshops had been
completed.

Section two: assessment tool for knowledge.

This section contained a list of questions relating to the
topic of educational intervention, and each question

represented either true or false format, and/or multiple-
choice format.

Section three: Self-efficacy scale.

This section contained a Likert scale type format where
participants could indicate their level of confidence in
completing specific clinical activities. Response levels
ranged from low to high.

Validity/reliability: ~ All  measuring  instruments
underwent an expert review process to ensure content
validity. Internal reliability testing of the measuring
tools produced satisfactory results, i.e., Cronbach
alpha >.8.

Statistical analysis: Data were analyzed using SPSS
version 28. Descriptive statistics included frequencies,
percentages, means, and standard deviations. Changes
across time points were assessed using repeated-
measures ANOVA, with paired t-tests for pairwise
comparisons. Effect sizes were estimated using partial
eta squared (n?p). Statistical significance was set at p <
0.05.

RESULTS

A total of 100 nurses participated, with 50 in each
group. The groups were comparable in age, education,
and experience at baseline (p > .05) (Table 1).
Following the intervention, the study group showed
marked improvements in knowledge (10.10 + 2.20 to
31.50 £ 1.70) and self-efficacy (20.80 + 1.80 to 44.50 +
1.50), with scores remaining above baseline at follow-
up (22.10 £ 2.40 and 32.50 + 1.70, respectively). The
control group showed minimal changes (Table 2).
Significant Time x Group interactions were
observed for knowledge (F[2,196] = 820.45, p < .001,
n?p = .893), self-efficacy (F[2,196] = 1025.70, p < .001,
n*p = .912), and combined scores (F[2,196] = 1450.20,
p < .001, n*p = .936), indicating large intervention
effects (Table 3). Knowledge and self-efficacy
improved from low to high levels after the intervention
and remained moderate at follow-up (Table 4).
Improvements were generally consistent across
participant subgroups, with approximately 50-60% of
the immediate gains retained at follow-up (Table 5).

Table No. 1: Demographic Characteristics of
Participants by Group (N = 100)
. Study (n= | Control (n
Variable Category 50)n (%) | =50)n (%)
Age <30 years | 30 (60.0) 29 (58.0)
> 30 years | 20 (40.0) 21 (42.0)
Education level| Diploma 28 (56.0) 27 (54.0)
Bachelor’s
o higher 22 (44.0) 23 (46.0)
Yearsof | g s | 26(520) | 25 (50.0)
experience
> 5 years 24 (48.0) 25 (50.0)

Note. No significant differences between groups at
baseline (p > .05).
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Table No. 2: Knowledge, Self-Efficacy, and Combined Scores Across Time by Grou

Outcome Group Pre-test (M = SD) Post-test | (M + SD) Post-test 11 (M + SD)
Knowledge Study 10.10+£2.20 31.50+£1.70 22.10+£2.40
Control 10.00+£ 2.10 11.20£2.00 10.80 £ 2.20
Self-efficacy Study 20.80 +1.80 4450 £ 1.50 32.50+1.70
Control 20.60 £ 1.70 21.40£1.90 21.10+£1.80
Combined Study 30.90 + 2.50 76.00 £ 2.40 54.60 £ 2.50
Control 30.60 = 2.40 32.60 £ 2.60 31.90 £ 2.50
Note. Study group showed marked improvement; control group remained stable.
Table No. 3 Repeated-Measures ANOVA and DISCUSSION
Between-Group Comparisons
" Comparison of the study and control groups across the
Outcome E_ffect F (df) P n three  assessment  points  demonstrated  clear
Knowledge Timex | 82045 | _ 01 | gga improvements in knowledge, self-efficacy, and total
Group (2,196) scores among nurses who received the educational
Self- Time x | 102570 | _ 001 | 912 intervention (Table 2). In contrast, the control group
efficacy Group (2,196) ' ' showed only minimal changes over time. These
. Time x 1450.20 findings indicate that the observed improvements were
Combined Group (2,196) <.001 | .936 primarily associated with participation in the

Note. Significant interaction effects indicate strong
intervention impact.

Table No. 4 Knowledge Domains and Self-Efficacy
Trends by Group

. Pre- | Post- | Post-test
Variable Group test | test | I
Kgowlgdge Study | Low | High | Moderate

omains
Control | Low | Low Low
Correct 25— | 85~ 0
responses (%) Study 40% | 95% | 60-75%
25— | 30- 0
Control 40% | 45% 30-40%
Self-efficacy | Study | Low | High | Moderate
Control | Low | Low Low

Note. Improvement observed only in the intervention
group.

Table No. 5 Subgroup Analysis and Retention of
Improvement (Study Group Only)

. Immediate Retained
Variable p
Improvement | Improvement
Age Similar Similar > .05
Education SI_'ght Borderline .048
variation
Experience Similar Similar > .05
Workplace Similar Similar > .05
Overall ~50-60% o -
retention retained

Note. No major subgroup differences; intervention
effect consistent.

educational program rather than with the passage of
time alone™®.

This interpretation was further supported by the
repeated-measures  ANOVA (Table 3), which
demonstrated significant Time x Group interactions for
knowledge, self-efficacy, and total scores. The
interaction indicates that changes over time differed
significantly between the two groups, providing
evidence of an intervention effect. The magnitude of
these differences, together with the large effect sizes
observed, suggests that the program produced
substantial improvements in both cognitive and
psychological outcomes®-?,

The pattern of knowledge scores was particularly
noteworthy. Participants in the study group had
relatively low knowledge scores at baseline, followed
by a marked increase immediately after the
intervention. Although scores declined at the six-month
follow-up, they remained substantially higher than
baseline levels (Tables 2 and 5). This pattern suggests
that the intervention produced strong immediate
learning gains while also supporting meaningful longer-
term retention. The partial decline at follow-up is
consistent with the expected reduction in knowledge
when educational content is not continuously
reinforced®34,

These findings are consistent with previous research
demonstrating that simulation-based and interactive

educational approaches can enhance knowledge
acquisition, comprehension, and retention among
nursest®.  Simulation  provides learners  with

opportunities to apply theoretical knowledge within
realistic clinical scenarios without exposing patients to
unnecessary risk. It also facilitates repeated practice,
immediate feedback, reflection, and correction of
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errors, thereby strengthening the integration of
theoretical knowledge with clinical practice®®.
Interactive learning strategies may have contributed
further to the observed improvement. Approaches such
as case-based discussions, problem-solving activities,
guided clinical scenarios, and active participation
encourage learners to engage with educational content
rather than passively receive information. Previous
evidence indicates that such approaches can promote
deeper understanding and improve retention by
encouraging active cognitive processing and practical
application of knowledge!’.

The present findings also support previous studies
demonstrating the effectiveness of structured and
learner-centered educational interventions in improving
nurses’ knowledge and professional competencies®.
Educational programs based on clearly defined learning
objectives and organized learning activities can provide
nurses with a systematic framework for acquiring,
applying, and reinforcing new knowledge. Such
approaches may be particularly valuable in clinical
environments where nurses must translate theoretical
knowledge into timely and appropriate decisions.

An important finding of this study was the substantial
improvement  in  self-efficacy  following  the
intervention. Self-efficacy reflects an individual’s
confidence in their ability to successfully perform
specific behaviors or tasks and is closely related to
motivation, persistence, clinical performance, and
decision-making. Previous research has similarly
demonstrated that greater self-efficacy is associated
with improved professional performance and clinical
decision-making among nurses'®. The sustained
elevation in self-efficacy at follow-up therefore
represents an important outcome because knowledge
alone may be insufficient to influence practice when
nurses lack confidence in applying what they have
learned.

The simultaneous improvement in knowledge and self-
efficacy supports the view that effective nursing
education should address both cognitive and
psychological dimensions of professional
competence?’. This finding is particularly relevant to
the theoretical basis of the present intervention. Meleis’
Transition Theory emphasizes the processes through
which individuals acquire knowledge, confidence, and
mastery while adapting to professional roles and
changing practice demands. From this perspective, the
observed improvements may reflect not only
acquisition of information but also greater confidence
and readiness to apply newly acquired competencies in
clinical practice.

Subgroup analyses within the study group revealed no
statistically significant differences in intervention
outcomes according to the examined demographic and
professional characteristics (Table 5). This suggests that
the intervention produced relatively consistent benefits

across participants of different ages, levels of
professional experience, and workplace characteristics.
Rather than demonstrating universal effectiveness,
however, these findings indicate that no evidence of
meaningful effect modification by the measured
characteristics was detected in the present sample.

The comparability of the study and control groups at
baseline further strengthens interpretation of the
findings by reducing the likelihood that initial group
differences accounted for the observed post-
intervention outcomes. Moreover, inclusion of a
comparison group and repeated assessments provided a
stronger basis for distinguishing intervention-related
changes from changes that might otherwise occur over
time. Nevertheless, because the study employed a
quasi-experimental rather than randomized design,
causal interpretations should remain appropriately
cautious.

The present results are broadly consistent with earlier
literature supporting educational interventions as
effective strategies for improving nurses’ knowledge
and self-efficacy. More recent evidence has similarly
emphasized the value of structured, learner-centered,
and theoretically informed educational approaches for
strengthening professional competence and
confidence?*. The current study extends this evidence
by demonstrating substantial differences between the
intervention and control groups and by assessing
whether improvements persisted over a six-month
follow-up period.

CONCLUSION

This study demonstrates that a structured educational
intervention based on Meleis’ Transition Theory
effectively improved nurses’ knowledge and self-
efficacy. Significant improvements were observed
immediately after the intervention, with benefits
remaining above baseline at follow-up despite some
decline over time. The intervention showed consistent
effects across demographic and  professional
characteristics. These findings support integrating
theory-based educational programs into continuing
nursing education, with periodic refresher sessions
recommended to enhance long-term retention and
sustain self-efficacy in clinical practice.
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ABSTRACT

Objective: To investigate the relationship between change in oxidative stress markers and change in angina
symptom burden and sleep quality in patients with stable angina given adjunctive melatonin therapy

Study Design: Randomized, quadruple blind, placebo-controlled Study

Place and Duration of Study: This study was conducted at the College of Pharmacy, University of Thi-Qar, Iraq
from 1%t February 2026 to 30" April 2026

Methods: One hundred patients were enrolled, among them 55 patients taking melatonin 5 mg once daily at night
and 45 taking placebo, in addition to usual anti-anginal treatment. Oxidative stress markers were malondialdehyde,
superoxide dismutase and glutathione. Clinical measures were the number of angina episodes per week, angina
severity, short-acting nitrate use, and Pittsburgh Sleep Quality Index.

Results: In the melatonin group, malondialdehyde decreased from 4.82+0.91 to 3.79+0.81 pmol/L, while
superoxide dismutase increased from 6.21+1.15 to 7.15+1.20 U/mL and glutathione from 38.7+£6.5 to 44.8+7.1
pmol/L. Weekly angina episodes decreased from 3.4+1.7 to 1.3£1.1, short acting nitrate use from 3.0+£1.8 to 1.0+1.1
doses/week, and Pittsburgh Sleep Quality Index from 9.1+3.0 to 6.2+2.7.

Conclusion: Favourable changes in oxidative stress biomarkers, particularly reduced malondialdehyde and
increased glutathione, were associated with improved angina symptoms and sleep quality.

Key Words: Melatonin, Oxidative stress, Stable angina, Malondialdehyde, Superoxide dismutase, Glutathione,
Angina symptoms, Pittsburgh Sleep Quality Index.

Citation of article: Hadi ZR, Jabbar L. The Effect of Melatonin on Oxidative Biomarkers (MDA,SOD,GSH)
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INTRODUCTION species can limit the bioavailability of nitric oxide,

It has traditionally been explained by fixed enhance endothelial dysfunction, oxidize lipids and

atherosclerotic constriction of the epicardial coronary ~ IPOPrOteins, increase ~vascular inflammation and
arteries but recent evidence has focused on a more  Promote atherosclerotic plaque development and

complex pathophysiology, which involves stenosis, dgstabilizatione"“. Malondialdehyde (MDA), superoxide
coronary  microvascular  dysfunction, vasomotor ~ dismutase (SOD), and glutathione (GSH) are
abnormalities, endothelial dysfunction, inflammation, ~ commonly employed to reflect different aspects of
and altered myocardial oxygen supply-demand  redox biology: lipid peroxidation, antioxidant enzymes
balance'2. The view of oxidative stress as a biologically ~ and non-enzymatic antioxidant stores®®.

relevant pathway in coronary artery disease is gaining Melatonin may directly contribute to the reactive
momentum since overproduction of reactive oxygen oxygen and nitrogen species scavenging, mitochondrial

X activity, endogenous antioxidant defenses, and
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severity, short-acting nitrate use, and Pittsburgh Sleep
Quality Index global score.

METHODS

This was a randomized, quadruple blind, placebo-
controlled trial was conducted at College of
Pharmacy, University of Thi-Qar, Iraq from 1%
February 2026 to 30" April 2026 vide letter No.
IQ.UTQ.PHARM.2025.005 dated 19™ January 2026.
One hundred patients were enrolled, among them 55
patients taking melatonin 5 mg once daily at night and
45 taking placebo, in addition to usual anti-anginal
treatment. The administration at bedtime was selected
based on the physiological functions of melatonin in
circadian regulation and sleep-wake rhythm as well as
allowing the assessment of its antioxidant and
cardiometabolic significance. The biomarker panel
included malondialdehyde, superoxide dismutase, and
glutathione. MDA was measured in pmol/L and was
interpreted as a marker of lipid peroxidation. SOD was
measured in U/mL and was interpreted as an enzymatic
antioxidant defense marker. GSH was measured in
pmol/L and was interpreted as a non-enzymatic
antioxidant marker. Fasting morning samples were
preferred to reduce variability related to recent food
intake and circadian effects. Samples were processed
promptly and stored according to laboratory
requirements for oxidative stress assays. Angina
symptom burden was assessed using a standardized
angina diary, while functional severity was summarized
using Canadian Cardiovascular Society class. These
approaches are consistent with commonly used
symptom-based assessment in chronic stable angina.

A participant with a large negative AMDA would be
considered to have greater reduction in lipid
peroxidation, while a participant with a large positive
AGSH would be considered to have greater
improvement in antioxidant reserve. This exploratory
approach is biologically justified because oxidative
stress,  endothelial ~ dysfunction,  microvascular
impairment, and sleep disturbance may interact in
chronic coronary syndromes, but the analysis should be
interpreted as hypothesis-generating rather than
confirmatory.

RESULTS

There were 55 in melatonin arm and 45 in the placebo
arm (Table 1). MDA decreased from 4.82+0.91 pmol/L
at baseline to 3.79+0.81 umol/L at week 8 in the
melatonin group, giving a mean change of —1.03+0.72
pmol/L. In the placebo group, MDA decreased only
slightly from 4.76+0.88 pmol/L to 4.55+0.90 pmol/L,
with a mean change of —0.21+0.60 pmol/L. The
between-group difference in MDA change was
statistically significant, indicating a greater reduction in
lipid peroxidation among patients receiving melatonin.
SOD activity increased from 6.21+1.15 U/mL to

7.15+1.20 U/mL in the melatonin group, compared with
a smaller increase from 6.18+1.09 U/mL to 6.36+1.08
U/mL in the placebo group. Similarly, GSH increased
from 38.7+6.5 pmol/L to 44.8£7.1 pmol/L in the
melatonin group, whereas the placebo group showed
only a modest increase from 39.1+6.2 pmol/L to
40.2+6.6 umol/L (Table 2).

Table No. 1: Baseline characteristics of the analyzed

articipants

Melatonin Placebo
Variable group group
(n =55) (n=45)
IAge (years) 58.4+7.3 57.9+7.8
Male sex 33 (60%) | 28 (62.2%)
BMI (kg/m?) 29.4+3.6 29.1+3.9
Hypertension 38 (69.1%) | 32 (71.1%)

Diabetes mellitus

23 (41.8%)

20 (44.4%)

Dyslipidemia

42 (76.4%)

35 (77.8%)

Current smoker

15 (27.3%)

11 (24.4%)

Beta-blocker use

44 (80%)

37 (82.2%)

Calcium channel blocker use

28 (50.9%)

22 (48.9%)

Long-acting nitrate use

31 (56.4%)

26 (57.8%)

Statin use

48 (87.3%)

40 (88.9%)

\Weekly angina episodes

3.4+1.7

3.3+1.8

PSQI global score"

9.1+3.0

9.343.2

Table No. 2: Oxidative stress biomarkers at
baseline, week 4, and week 8
. Melatonin | Placebo
. Time P
Biomarker| oint group group value
P (n=55) (n=45)

Baseline | 4.82+0.91 | 4.76+0.88 0.74
MDA Week 4 | 4.21+0.86 | 4.63+0.87 | 0.018

Week 8 | 3.79+0.81 | 4.55+0.90 |<0.001
(umol/L)

Mean —1.03+0.72 |—-0.21+0.60 |<0.001

change

Baseline | 6.21+1.15 | 6.18+1.09 | 0.89
SOD Week 4 | 6.78+1.18 | 6.29+1.11 | 0.037
(U/mL) Week 8 | 7.15+1.20 | 6.36+1.08 | 0.001

Mean +0.94+0.83 |+0.18+0.69 |<0.001

change

Baseline | 38.7+6.5 39.146.2 0.76
GSH Week 4 | 41.9+6.8 39.8+6.4 0.12

Week 8 | 44.8+7.1 40.2+6.6 | 0.001
(umol/L)

Mean +6.1+5.4 +1.1+4.9 |<0.001

change

The clinical improvement indicated that improvement
in oxidative biomarkers occurred alongside clinically
meaningful improvement in angina symptom burden,
rescue nitrate use, and subjective sleep quality
(Table 3).

Correlation between biomarker changes and clinical
changes: Increases in SOD and GSH were inversely
associated with clinical change scores, because positive
changes in antioxidant markers were associated with
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negative changes
(Table 4).

Regression analysis: In the model for change in weekly
angina episodes, both AMDA and AGSH remained

28 September, 2026

independently associated with symptom improvement
after adjustment for baseline angina frequency, age,
sex, diabetes mellitus, hypertension, and treatment
group (Table 5).

in angina outcomes and PSQI

Table No. 3: Clinical outcome changes from baseline to week 8

. Melatonin | Melatonin | Mean Placebo | Placebo Mean Between-
Clinical outcome - . group p-
baseline week 8 change baseline week 8 change value
Weekly angina | 3.4+1.7 1.3+1.1 —2.1+1.4 3.3+1.8 2716 | —0.6%1.2 <0.001
episodes
Angina severity | 6.1+1.4 3.8+1.6 —2.3+1.5 6.0+1.5 5.2+1.7 —0.8+1.3 <0.001
score
Nitrate use/week 3.0£1.8 1.0+1.1 —2.0£1.3 2.9+1.7 2.4+15 —0.5+1.1 <0.001
PSQI global score 9.1+3.0 6.2+2.7 —2.9+2.4 9.3+3.2 8.7+3.0 | —0.6+2.1 <0.001
Table No. 4: Correlations between oxidative biomarker changes and clinical outcome changes
Biomarker change A Weekly angina A Angina severity A Nitrate A PSQI score
episodes use/week

AMDA r =0.46, p<0.001 r=0.39, p<0.001 r=0.42, p<0.001 r=0.44, p<0.001
ASOD r =—0.28, p=0.005 r=—0.24, p=0.016 r=-0.26, p=0.009 | r=-0.22,p=0.028
AGSH r=-0.43, p<0.001 r=-0.36, p<0.001 r=-0.38, p<0.001 | r=-0.41, p<0.001

Table No. 5: Multivariable regression models for predictors of clinical improvement

Depe_ndent Predictor B coefficient 95% CI Standardized p | p-value
variable
A MDA 0.42 0.15 to 0.69 0.31 0.003
A Weekly angina A GSI_{ _ -0.06 -0.11 to -—0.02 -0.27 0.010
episodes Bz_alsellne angina frequency -0.18 -0.32 t0 -0.04 -0.25 0.013
Diabetes mellitus 0.21 -0.191t0 0.61 0.10 0.30
Melatonin group -0.78 -1.33t0 -0.23 -0.29 0.006
A MDA 0.72 0.27t0 1.17 0.34 0.002
A GSH -0.10 -0.18 to -0.02 -0.26 0.015
A PSQI score Baseline PSQI -0.23 -0.36 t0 -0.10 -0.33 0.001
Diabetes mellitus 0.34 -0.38t0 1.06 0.09 0.35
Melatonin group -1.12 -2.02 to -0.22 -0.27 0.015
DISCUSSION other lipid peroxidation products, antioxidant enzymes

The contribution of oxidative stress to endothelial
dysfunction, atherosclerosis, microvascular dysfunction
and coronary symptom burden**2, Reduced MDA
could be an indication of decreased lipid peroxidation
and decreased oxidative damage of vascular and cell
membranes, whereas increased GSH and SOD activity
could reflect enhanced antioxidant protection and the
redox balance®®. Since nitric oxide signaling and
endothelial activity are vulnerable to oxidative stress,
redox status can be improved, which can positively
influence vascular tone and myocardial perfusion
reserve®4,

Patients whose lipid peroxidation is reduced larger or
whose antioxidant reserve is improved larger can be a
subgroup that is more likely to benefit symptoms, but
subgroup interpretation remains problematic, and such
improvements should be confirmed prospectively>2.
Surveys of oxidative stress biomarkers in coronary
artery disease underscore the notion that MDA and

and glutathione-related pathways can be used to
complement information on vascular injury and
antioxidant capacity?”.

The results also correspond to the antioxidant biology
of melatonin which is known. Recent reviews define
melatonin as a direct free-radical scavenger and an
indirect modulator of antioxidant defense mechanisms,
such as mitochondrial functional and redox-sensitive
signaling pathways'82°,

A large percentage of cardiovascular melatonin studies
has been devoted to ischemia-reperfusion injury,
cardioprotection, metabolic disease or perioperative
oxidative stress instead of symptom change instable
angina, which supports the rationale of large-scale
prospective studies in this particular population?°.

The strengths of this research are that it is a randomized
placebo-controlled parent study, repeated biomarker
measurements, multiple oxidative stress markers, and a
measure of clinically significant outcomes. It has
weaknesses such as exploratory secondary-analysis
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design, small sample, potential residual confounding,
use of selected biomarkers as opposed to a redox panel,
and lack of causality inference based on biomarker

0

utcome correlations?,

CONCLUSION

Greater reduction in MDA and greater increase in GSH
were linked with larger reductions in angina frequency,
angina severity, nitrate use, and PSQI score, while SOD

showed weaker but consistent associations.
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Parkinson's Disease Disease
Riham Fadhil Jawad Kadhim! and Selman Mohammed Selman?
ABSTRACT

Objective: To investigate the effect of empagliflozin on brain toll like receptor 4 gene expression in animal models
of Parkinson and to assess the neuroprotective effect of this intervention

Study Design: Experimental study

Place and Duration of Study: This study was conducted at the Department of Pharmacology, College of Medicine,
University of Babylon, Hilla, Irag from 1t December 2025 to 30™ April 2026.

Methods: Thirty healthy male albino rats were divided randomly in 5 experimental groups. The time spent on
rotarod apparatus was used to assess anti-parkinsonism effect of levodopa/carbidopa and empagliflozin and the real
time polymerase chain reaction was used to measure toll like receptor 4 gene expression.

Results: Rotenone administration leads to upregulation of toll like receptor 4 gene expression and significant
decrease in body weight, also time spent on rotarod apparatus was considerably lower than the control group
(p<0.05) . Conversely, therapeutic intervention with levodopa/carbidopa and empagliflozin in both doses showed a
significant increase in locomotor activity and the body weight when compared with group 2. Groups 3, 4 and group
5 demonstrated significant down regulation of toll like receptor 4 gene expression when compared with rotenone
group 2.

Conclusion: Empagliflozin exhibits promising anti-Parkinsonian like effects and it appears to attenuate the
neurodegeneration effect induced by rotenone potentially through down-regulation of toll like receptor 4 in the mid
brain tissue.

Key Words: Empagliflozin, Rotenone, Parkinson's disease, Neuroinflammation, Toll-like receptor 4.
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INTRODUCTION receptor that is highly expressed in microglia, the

primary immune cells of the central nervous system.
Parkinson's  disease (PD) is a progressive  Activation of TLR4 triggers intracellular signaling
neurodegenerative condition marked by severe motor  cascades leading to activation of transcription factors
impairment due to dopamine depletion in the striatum including nuclear factor-kappa B and the production of
and chronic degradation of dopaminergic neurons inthe  pro-inflammatory cytokines. In Parkinson's disease,
substantia nigra pars compacta. Despite the fact that the  these inflammatory mediators lead to oxidative stress,
exact pathophysiology of PD is still unknown,  neuronal injury, and the gradual loss of dopaminergic
mounting data indicates that neuroinflammation is  neuronst.
essential to the development and course of the illness'.  Several experimental studies have demonstrated that
One of the critical mediators of neuroinflammation is ~ TLR4 expression is significantly increased in both
toll like receptor 4 (TLR4), a pattern recognition human PD patients and animal models of the disease?.

Conversely, genetic deletion or inhibition of TLR4 has
been shown to reduce neuroinflammation, improve
dopaminergic neuron survival, and attenuate motor
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Correspondence: Riham Fadhil Jawad Kadhim, M.Sc. deficits in toxin-induced animal models of PD34. TLR4
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University of Babylon, Hilla, Iraq. management of neurodegenerative conditions such as
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qualities®®. Recent studies suggest that SGLT2
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inhibitors may modulate inflammatory signaling
pathways and reduce oxidative stress in various tissues,
including the CNS. These pleiotropic effects raise the
possibility —that empagliflozin  may influence
neuroinflammatory mechanisms involved in
neurodegenerative diseases.

Given the pivotal role of neuroinflammation in
Parkinson's disease and the emerging anti-inflammatory
properties of empagliflozin and investigating its
potential effect on TLR4 signaling represent an
important area of research.

METHODS

This experimental study was conducted at Department
of Pharmacology, College of Medicine, University of
Babylon, Hilla, Iraq from 1% December 2025 to 30%"
April 2026 vide letter No. 4-43 dated 6™ November
2025 and 30 mature male albino rats were used. They
weighed between 200 and 300 grams. The College of
Medicine/University of Babylon's animal house kept
the rats at 25°C with 10 hours of darkness and 14 hours
of light, along with food and drink. Following two
weeks of adaptation, the animals were divided into five
groups at random in accordance with the experimental
protocol. The weight of each rat was taken on day 0,10
and 21day and the rotarod test was performed at the day
22 to assess motor coordination and balance and to
evaluate the effectiveness of treatments on animal
models. The healthy, rotenone-free rats in group 1 are
the negative control. For 21 days, every other day, rats
in groups 2 (positive control), 3, 4, and 5 received
rotenone. Group 2 rats were given 2.5 mg/kg of
rotenone IP every other day without treatment”. Group 3
rats received 10 mg/kg/day of levodopa/carbidopa PO?.
Each rat in groups 4 and 5 received 10 and 20
mg/kg/day of empagliflozin, respectively. The rotarod
test was performed at the day 22 to assess motor
coordination and balance and to evaluate the
effectiveness of treatments on animal models.

The rotarod test is frequently employed to assess motor
coordination and balance in animal models of PD. Each
rat was placed on the rotarod apparatus for 3 minutes at
speed 20rpm. The number of Rotation and the time

spent on the rotarod apparatus were recorded for
each rat®.

On the twenty-second day, twenty-four hours after the
last doses were given, the animals were beheaded. The
brains were removed following the posterior foramen
magnum incision in the skull. The olfactory bulbs and
cerebellum were removed. Anatomical instruments
were used to separate the midbrain tissue from the
remainder of the brain. The separated midbrain tissue
was sent to the lab for RNA extraction after being
immediately stored in Trizol reagent Eppendorf.

Using the NCBI GeneBank database, primers for the
target gene (TRL-4) and housekeeping gene GAPDH
(glyceraldehyde-3-phosphate  dehydrogenase)  were
designed by the online Primer3 design programme
(Table 1).

Total RNA was isolated from midbrain using the
AccuZol™ Total RNA Extraction Kit (Bioneer,
Daejeon, South Korea) according to the manufacturer'
instructions. NanoDrop Spectrophotometer was used to
evaluate the quantity and purity of the isolated RNA.
Treatment with a DNase | enzyme kit (Promega,
Madison, USA) was performed to eliminate residual
genomic DNA. Lastly, the cDNA for TLR-4 and
GAPDH genes were created with the M-MLV Reverse
Transcriptase kit, according to the manufacturer’s
protocol.

In a reverse transcriptase quantitative polymerase chain
reaction (PCR), relative RNA expression was assessed
using the SYBR green reporter dye. The TLR-4 gene
and the housekeeping gene GAPDH were quantitatively
expressed in template cDNAs from each sample using
Bio-Rad iQ5 detection equipment (Bio-Rad, Richmond,
Virginia) °.

GAPDH is a commonly used housekeeping gene,
especially in gene expression studies. It encodes an
enzyme of major regulatory importance that catalyzes
oxidative  phosphorylation of  glyceraldehyde-3-
phosphate in the glycolytic pathway. Importantly, its
expression is relatively constant across multiple
experimental conditions'!. The data was analyzed
through SPSS-25. The one-way ANOVA followed by
post hoc test was used.

Table No. 1: Primer of Toll like receptor 4 (TLR-4) and housekeeping gene (GADPH)

PRIMER SEQUENCE (5°-3) NCBI-Reference code

TLR4 TCCGCTGGTTGCAGAAAATG

gPCR primer AGGCAGGAAAGGAACAATGC NM-019178.2

GAPDH CAAATGGGGTGATGCTGGTG

GPCR primer ATCACAAACATGGGGGCATC NM-017008.4
significantly (p=0.025) on days 10 and 21 in

RESULTS comparison to day 0. The mean body weight of the

In comparison to the beginning of the trial on day 0, the
control group 1's mean body weight increased
significantly (p=0.009) on days 10 and 21. In contrast,
the mean body weight of the rats in group 2 decreased

(L/C) group on day 21 was not significantly different
from day 0 (p=0.527). The means of weight on days 10
and 21 did not differ significantly (p>0.05) between the
groups of rats treated with EMPA concentrations of 10,
20 mg/kg and day 0. (Table 2, Fig. 1)
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There was a significant decrease (p=0.001) in number
of rotation in group 2 that were exposed to rotenone as
compared to healthy group 1. Additionally, there were a
significant increase (p<0.05) in groups 3,4 and group 5
as compared with group 2. Group 5 showed highly
significant improvement (p<0.05) among all treated
groups (Fig. 2)

Comparison of mean difference of time spent on
rotarod among group showed that the group 2 had a
significant (p=0.001) decrease on time spent on rotarod
apparatus as compared to healthy groupl. Furthermore,
there were a significant (p<0.05) increase in groups 3, 4
and group 5 as compared to group 2 (Fig. 3).

Compared to the control group (Group 1), Group 2
treated 21 days with rotenone presented a statistically
significant increase (P <0.05) in gene fold change for
TLR-4. By contrast, treatment with 10 mg/kg L/C

significantly decreased (P < 0.05) TLR-4 gene
expression (group 3) figure 4 compared with that of
animals exposed to rotenone alone for the same period
of time. Likewise, 10 mg/kg empagliflozin-treated rats
(Group 4) had a significant reduction (P<0.05) in TLR-
4 gene fold change relative to Group 2. The most
evident decrease (P < 0.05) was found in Group 5 (20
mg/kg empagliflozinx21 days). Additionally, the fold
change in TLR-4 gene in Group 5 was significantly
lower (P<0.05) than Groups 3 and 4 (Fig, 4). For Ct
values, lower Ct values were shown in Group 2,
indicating an increase in TLR-4 gene expression. On
the contrary, Groups 3, 4 and 5 had higher Ct values
when compared to Group 2, indicating less expression
of TLR-4. Stable GAPDH expression across
experimental conditions was verified, as Ct values for
each intracellular group were similar (Fig. 5).

Table No. 2: Mean of weight on day 0, 10 and 21 + SEM

Weight Group 1 Group 2 Group 3 Group 4 Group 5
Day 0 263.50+£7.80 244.00+£7.04 255.83+11.39 257.83+5.98 251.50+7.77
Day 10 280.33+£8.48* 232.67+6.63** 238.83+£10.54 249.67+5.91 231.17+£7.08
Day 21 304.00£7.61* 215.33+6.09** 253.00+£11.44 268.50+6.88 249.50+7.61
*Progressive increase from day 0 — day 10 — day 21 **Significant decrease from day 0 — day 21
A P! 8 Group. c Gioap3 TR B v
0 1 IS % ‘ i l ok
F 0 ;‘“ ,:‘ ;:- “‘-\_ A ‘
Al P ;‘: ' " ; w0 "% J } 1 % \
g Owy i oy 10 bw i N Oayl Oay 10 (*l;i‘. & “Dn i Ly 10 Day 21 % 1 \
ok, o ol T
D' | rwpd : 5}6 A Groups :E = 1
Lo I Sl xzm \\\T'/ 5
™ ¥ m *
A Ln.'. 1-. 10 o2l i oay1 One 10 o7 & [:g‘.'.:l

Group1 Group2 Geoup3 Groupd Group$s

Figure No. 1: Mean of weight on day0, 10, and 21 + SEM Figure No. 3: Mean of rotation (second) + SEM in all rat groups

% Sgnécant vs Geowp 1(p « 0.08) *x
Rk Gonfcontvs Group 2 (p « 0.05) 64

*x

T .
|

L

o
B

w

TLR4_FoldChange

>

Mean Number of Rotation

T
T

= 04

Group ! Group2

Group
Red star for significant (p<0.05) as compared with group 1
Figure No. 2: Mean of no. of rotations (revolution/minute) % Blue star for significant (p<0.05) as compared with group 2

)
Group3 Group & Group§

SEM Figure No. 4: Mean of TLR4 fold change + SEM



September, 2026

Med. Forum, Vol. 37, No. 9

Figure No. 5: The Real Time plots of GAPDH gene
expression

DISCUSSION

The changes in body weight are commonly reported in
experimental models of PD and may reflect systemic
metabolic disturbances and the disease progression. In
the present study, rodents in the Parkinsonian group
(group?) showed a significant reduction in body weight
compared with the control group (group 1). This
observation is consistent with previous studies
demonstrating that neurodegeneration and metabolic
dysregulation contribute to weight loss in Parkinsonian
models’?2. On the other hand, Treatment with
empagliflozin partially ameliorated this reduction in
body weight of rotenone exposed rats suggesting that
empagliflozin may improve metabolic balance and
overall physiological status in affected animals and this
finding is consistent with Motawi et al*3, Empagliflozin
has been shown to exert pleiotropic effects beyond
glycemic control, including anti-inflammatory and
neuroprotective actions within the CNS*.

Motor impairment is a cardinal feature of PD and
reflects the progressive degeneration of dopaminergic
neurons in the substantia nigra. In the present study, the
induction group demonstrated impaired motor
coordination as indicated by decreased latency to fall
from the Rotarod apparatus and decrease the number of
Rotation. These findings are consistent with previous
studies of Parkinson’s disease models showing
significant  deficits in  motor  performance®s.
Additionally, treatment with empagliflozin significantly
improved motor performance compared with untreated
Parkinsonian rats and this finding is not contradict with
the improvement in motor function that have been
reported by Mohammed et al*® investigating the effect
of SGLT2 inhibitors in neurodegenerative disorders
suggesting that these agents may attenuate neuronal
dysfunction and protect dopaminergic pathways.
Neuroinflammation is increasingly recognized as a
crucial contributor to the progression of PD. TLR4
plays a key role in activating innate immune responses
and promoting the release of pro-inflammatory
cytokines. In the present study, the induction group
exhibited significant upregulation of TLR4 gene

expression compared with the control group and this
finding supporting the involvement of inflammatory
signaling pathways in PD pathology and this is
consistent with Zaho et al*’. Activation of the TLR4
signaling cascade can trigger the downstream
inflammatory pathways which ultimately contribute to
microglial activation and neuronal damage.

Additionally, when compared to the untreated
Parkinsonian group, empagliflozin  treatment
significantly decreased TLR4 expression levels,

especially at high doses. Research on rats revealed that
empagliflozin, at a dose of 10 mg/kg/day, decreases
TLR-4 gene expression in  kidney tissues,
demonstrating its capacity to inhibit TLR-4 gene
expression’®, This finding suggests that empagliflozin
may exert anti-inflammatory effects by modulating
TLR4 signaling pathways and was consistent with
previous studies which demonstrated that suppression
of TLR4 related inflammatory pathways can alleviate
neuroinflammation and improve neuronal survival in
experimental models of PD!2, However, to our
knowledge, this is the first studies to provide direct
evidence of empagliflozin' s ability to downregulate
TLR4 gene expression in neurodegenerative model of
PD. This novel finding highlights the translation
potential of Empagliflozin in modulation crucial
inflammatory pathways relevant to pathogenesis of PD.
Limitations: First off, even though the rotenone-
induced Parkinson's disease model in rats is well-
established, it might not accurately reflect the
complexity of the human condition, which would
restrict how broadly the findings can be applied.
Second, the study's brief duration may have limited its
ability to show the long-term impacts of empagliflozin
medication or the chronic course of Parkinson's disease.
Thirdly, since changes in mRNA expression do not
always accurately reflect protein level or activity, future
research using immunohistochemistry to assess the
amount of TLR4 protein in the brain tissue would offer
more convincing evidence. The present study indicated
that empagliflozin may exert neuroprotective effects in
Parkinson’s disease through multiple mechanisms
including improvement of systemic metabolic status,
enhancement of motor performance, and suppression of
TLR4-mediated neuroinflammatory responses.

CONCLUSION

Empagliflozin ~ ameliorated  Parkinsonism like
behavioral deficit induced by rotenone and also showed
anti-inflammatory effect in the Parkinsonism induced
model, it down-regulated TLR4 gene expression and its
neuroprotective potential in the experimental model.
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ABSTRACT

Objective: To evaluate the effect of diaphragmatic breathing techniques on stress levels in patients with acute heart
failure.

Study Design: Quasi-experimental study

Place and Duration of Study: This study was conducted at the Al-Muthanna Governorate-lraq from 15 January
2026 to 30™ June 2026.

Methods: Fifty patients diagnosed with acute heart failure in selected before and during the use of diaphragmatic
breathing, Perceived Stress Questionnaire evaluated stress levels.

Results: The high (36%) and moderate (52%) levels of stress were present before intervention, with a mean score of
2.24+0.657. The diaphragmatic breathing intervention, most individuals were classified as low stress (70%) and
high levels of stress were eliminated (0%), leading to a lower mean score of 1.30+0.463. A statistically significant
(P<0.05) correlation between the sociodemographic factors and stress levels after posttest was not found.
Conclusion: The diaphragmatic breathing method was found to have a significant, positive impact on stress levels
related to patients with acute heart failure The intervention was effective regardless of socio-demographic
characteristics.

Key Words: Effectiveness, Breathing technique, Stress reduction, Acute heart failure
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INTRODUCTION pump enough blood to meet metabolic needs leading to

symptoms of congestive dyspnoea; fatigue; oedema and
Acute heart failure (AHF) is one of the most serious  exercise intolerance.! Acute heart failure is often
cardiovascular diseases and also constitutes a major accompanied by psychological distress characterized
g|0ba| health concern due to |t5 hlgh preVaIence, mainly by Worry and anxiety that aggravates the

rehospitalisation rates and mortality. Heart failure is @ patjents' physiological condition thereby impairing
clinical syndrome defined as the inability of the heart to recovery outcomes and quality of life.2

L Instructor, Department of Adult Health Nursing, College of Psychological stress is the feeling that environmental or

Nursing, Al-Muthanna University, Iraq internal demands exceed one's adaptive capacity. Stress
2 Instructor, Department of Psychiatric & Mental Health can activate both the sympathetic nervous system and
Nursing, College of Nursing, Al-Muthanna University, Iraq hypothalamic-pituitary-adrenal axis of cardiac patients,
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College of Nursing, Al-Muthanna University, Iraq well excessive secretion of hormones including cortisol
4 Assistant Lecturer, Public Health Nursing, University of Al- and catecholamines.? Untreated stress in patients with
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5 Instructor, Department of Fundamental of Nursing, College
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heart failure may lead to nonadherence, sleep disorders,
sadness and an unstable emotional state negatively

impacts the cardiovascular performance.*
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Nursing, College of Nursing, Al-Muthanna University Irag. on the physiological and psychosocial outcomes of
Contact No: +9647810727033 cardiac patients has been reaffirmed by recent
Email: amer.kadoosh@mu.edu.ig advancements in nursing and alternative therapies.
Received: July, 2026 fl?)léifshrg?r\r,]va;ggs breféth_lng technqufers _have _beeln thg
Reviewed: August, 2026 _ _ pread interest as effective, simple an
Accepted: August, 2026 inexpensive methods for reducing stress and improving

relaxation.® Diaphragmatic or deep abdominal (belly)

breathing is a type of controlled respiration that
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involves using the diaphragm to help you take more
relaxed and steady breaths, rather than shallow chest
breathing. This technique helps in the inhalation of
oxygen into our lungs as it decreases respiratory load,
induces characteristics that are parasympathetic and
elicits a relaxation response.®

The diaphragmatic breathing helps with stress relief and
emotional regulation, participants with depression
considered diaphragmatic breathing successful, and
there were significant decreases in negative affect and
perceived stress.> Improved deep breathing exercise
resulted in a reduced salivary cortisol, as well as
changes to autonomic nervous system regulation. In
terms of heart health.” The breathing exercises can
significantly reduce stress and negative emotions such
as anxiety, tension or worry in heart failure patients.
The relaxation-oriented respiratory practices improve
anxiety, fatigue, sleep quality and health-related quality
of life among patients with chronic illness.®

The purposes were to assess the effect of deep
breathing technique on stress in patients with heart
failure and to test the association of socio-demographic
characteristics of patients with stress levels after
practicing diaphragmatic breathing.

METHODS

Quasi-experimental study was carried out at Al-
Muthanna Governorate-lraq from 15" January 2026 to
30™ June 2026 vide letter 3459/Approval/SDFB Date
January 7, 2026. Fifty patients diagnosed with acute
heart failure in selected before and during the use of
diaphragmatic breathing, All patients with an acute
heart failure diagnosis, 8 years of age or older,
conscious and able to speak and provide consent were
included. Individuals with severe psychological or
cognitive issues, acute respiratory distress that hinders
them from performing breathing exercises and critical
instability — were excluded. The demographic
information related to age, sex, education, place of

living and income per month was noted. The level of
stress was assessed with the Perceived Stress
Questionnaire (PSQ) designed by Harald Fliege and
colleagues. It is a standardized instrument designed to
measure perceived psychological stress with various
emotional and cognitive stress-related problems in
mind. The scale included measures of tension, anxiety,
weariness (boredom), stress, and emotional depletion.
Before and during the application of the diaphragmatic
breathing technique, participants’ answers were
evaluated.®

Training sessions were conducted through organized
meetings by the researcher on diaphragmatic breathing
technique. Participants were instructed to sit
comfortably and perform slow deep input through the
nose while expanding their abdomen, retain 1-2s, and
then slowly exhale through the mouth. Seven sessions
were conducted on a bi-daily basis, with duration of
approximately 15 to 20 minutes each. The approach
was ensured to be implemented correctly by observing
participants in the sessions. Data were collected from
the participants directly in a pre-test (before the
diaphragmatic breathing) and post-test (after a complete
intervention). Data were analyzed using SPSS-26. The
Chi-square test was utilized to determine associations
between socio-demographics and stress. Statistical
significance was defined by P<0.05.

RESULTS

There were mostly males (62%), between 51-62 years
of age (42%) who lived in cities (56%), with more than
half obtained a primary educational level (64%) and
reported a fairly sufficient monthly income (80%)
[Table 1]. The stress scale items showed that mean
values ranged from 0.82 to 2.08. The dominant
frequencies for most questions were between "Often"
and "Usually," indicating that individuals had higher
self-reported stress levels prior to the intervention.

Table No. 1: Distribution of sociodemographic characteristics (n=50)

Variable No. %
<50 4 8.0

Age (years) 51-62 21 42.0
63-74 14 28.0

>75 11 22.0

Sex Male 31 62.0
Female 19 38.0

No education 9 18.0

. Primary 32 64.0
Education level Secondary 7 12.0
Bachelor degree 2 4.0

. City 28 56.0
Residence Rural 22 44.0
Sufficient 4 8.0

Monthly income Somewhat sufficient 40 80.0
Not sufficient 6 12.0
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Table No. 2: The stress levels before and after practicing diaphragmatic breathing techniques

. Before After
Symptoms of Stress Scoring = % Nean = % Nean
Almost never 10 20 20 40
Some-times 6 12 10 20
You feel rested Often 11 9 1.94 20 ) 1.00
Usually 23 46 - -
Almost never 15 30 21 42
You feel that too many demands are | Some-times 2 4 168 13 26 0.90
being made on you Often 17 34 ' 16 32 '
Usually 16 32 - -
Almost never 9 18 14 28
. Some-times 12 24 21 42
You have too many things to do Often 18 36 1.62 15 30 1.02
Usually 11 22 - -
Almost never 19 38 21 42
You feel you’re doing things you Some-times 10 20 1.96 13 26 0.92
really like Often 10 20 ' 15 30 '
Usually 11 22 1 2
Almost never 16 32 28 56
You fear you may not manage to Some-times 4 8 172 9 18 0.70
attain your goals Often 8 16 ' 13 26 '
Usually 22 44 - -
Almost never 16 32 21 42
Some-times 8 16 5 10
You feel calm Often 7 12 1.58 20 0 1.14
Usually 19 38 4 8
Almost never 12 24 20 40
Some-times 3 6 17 34
You feel frustrated Often 3 6 1.70 13 26 0.86
Usually 12 24 - -
Almost never 19 38 28 56
Some-times 8 16 4 8
You are full of energy Often 9 18 1.36 15 30 0.86
Usually 14 28 3 6
Almost never 7 14 16 32
Some-times 6 12 13 26
You feel tense Often 13 6 2.08 51 12 1.10
Usually 24 48 - -
Almost never 12 24 24 48
. Some-times 6 12 9 18
Your problems seem to be piling up Often 17 >4 1.80 16 3 0.88
Usually 20 40 1 2
Almost never 21 42 22 44
.. Some-times 8 16 10 20
You feel you’re in a hurry Often 5 10 1.32 18 36 0.92
Usually 16 32 - -
Almost never 8 16 14 28
Some-times 3 6 15 30
You feel safe and protected Often >4 8 1.92 19 38 1.18
Usually 15 30 2 4
Almost never 19 38 20 40
. Some-times 10 20 15 30
You have many worries Often 15 30 1.16 10 20 1.00
Usually 6 12 5 10
Almost never 14 28 21 42
You enjoy yourself Some-times 7 14 1.58 10 20 1.02
Often 15 30 16 32
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Usually 14 28 3 6
Almost never 16 32 20 40
. Some-times 11 22 13 26
You are afraid for the future Often 10 20 1.40 16 7 0.96
Usually 13 26 1 2
Almost never 22 44 23 46
. Some-times 13 26 20 40
You are light hearted Often 12 24 0.92 5 12 0.70
Usually 3 6 1 2
Almost never 13 26 27 54
Some-times 9 18 13 26
You feel mentally exhausted Often 15 30 1.56 10 0 0.66
Usually 13 26 - -
Almost never 23 46 33 66
. Some-times 15 30 15 30
You have trouble relaxing Often 10 20 0.82 > 7 0.38
Usually 2 4 - -
Almost never 14 28 29 58
. Some-times 7 14 20 40
You have enough time for yourself Often 16 3 1.56 1 5 0.44
Usually 13 26 - -
Almost never 9 18 38 76
You feel under pressure from Some-times 8 16 176 9 18 0.32
deadlines Often 19 38 ' 2 4 '
Usually 14 28 1 2

Table No.3: Pre-distribution of total stress levels in the study sample before applying diaphragmatic

breathing technique

Variables Classification F % Mean Std. Deviation
Low 6 12

Stress Level Moderate 26 52 2.24 0.657
High 18 36

Table No. 4: Distribution of total stress levels among the study sample after diaphragmatic breathing

technique

Variables Classification F % Mean Std. Deviation
Low 35 70

Stress Level Moderate 15 30 1.30 0.463
High 0 0

Table No. 5: Bivariate correlation between sample socio-demographic characteristics and stress after

executing the diaphragmatic breathing techniques

Sociodemographic Characteristics

Significance

Age Chi-square=3.659, df=3, P.=0.301 (Non-significantO
Sex Chi-square=2.138, df=1, P=0.144 (Non-significant)
Residence Chi-square=.758, df=1, P=0.384 (Non-significant)

Monthly income

Chi-square=1.310, df=4, P=0.520 (Non-Significant)

Education levels

Chi-square=0.935, df=3, P=0.817 (Non-significant)

The  post-intervention  showed a  significant
improvement in stress management scores, with mean
differences from 0.32 to 1.18. They mostly moved to
the 'Almost never', and 'Sometimes' answer categories,
indicating that less stress was experienced after
diaphragmatic breathing treatment (Table 2).

The pre-intervention stress levels show that more than
half of the study group (52%) is classified as moderate
stress and 36% are high stress. The sample presents an

overall mean score 2.24+0.657, suggesting that the vast
majority of people endured an exceptional amount of
psychological stress (Table 3).

The overall level of stress after the intervention showed
an excellent distribution, representing a clear
improvement for crude (70%) from the ‘low stress'
group. Notably, extreme stress was entirely eliminated
(0%) and moderate stress decreased to 30%. The
overall mean score decreased significantly to
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1.30+0.463 which indicates that the intervention proved
effective in reducing perceived stress among study
participants (Table 4).

Stress is not significantly  associated  with
sociodemographic variables and was performed using
univariate analysis. No statistically significant
correlation was observed for any of the variables: age
(P=0.301), gender (P=0.244), residence (P=0.384),
monthly income (P=0.520) and educational level
(P=0.817) and showed that the decrease in stress was
consistent across all demographic groups within the
study population (Table 5)

DISCUSSION

In the current study, the largest portion of all patients
was aged 51-62 years. Coronary artery disease more
commonly occurs in elderly patients. The extent and
severity of coronary artery calcification are predictive
markers for coronary atherosclerosis, which is known to
progress with age especially in middle aged and
elderly.10

The metropolitan population seems to be more at risk
because of the stress of urbanization and lifestyle
changes that add up as sedentary, fast food
consumption and all changes in diet due to transition
from rural populations to urban living, all predisposing
factors for coronary artery diseases. This is similar to
the current study in which males comprised 62% of our
sample and 63.3% of all participants. The results are in
line with study which found a much larger percentage
of men with cardiac disease have large coronary
arteries.!* This is due to a larger number of CAD in
men, resulting from higher exposure rates to the major
risk factors (smoking, work-related stress and unhealthy
lifestyle). Cardiac hormones might have a protective
effect against coronary artery disease in premenopausal
women.

In the current study, 64% of respondents had a primary
education (6% uneducated, 27% secondary education,
and 6% at least bachelor's degree. These results were
confirmed by research showing that worse education
attainment is associated with poor cardiovascular
prognosis and a higher event rate in stable coronary
artery disease patients.!? This effect might be attributed
to lower levels of education, resulting in poor health
literacy that makes individuals less aware about
cardiovascular risk factors, the prevention of disease
and adherence with healthy living and treatment
guidelines.

In this study, 56% owned urban region and 44% rural
area. Another study from the North-Eastern Zone of
India supports this result, it clearly shows that
prevalence of coronary artery disease with risk factors
was much higher (urban: 68.83% and rural: 31.17%).
This indicates that urban way of life and environment in
mega cities act as a risk promoting drug for elevated
CAD risk.®® The very high rate among urban dwellers

due to high prevalence associated with stress, less
physical activity and increased ultra-processed foods
intake in cities causes an upsurge in cardiovascular
diseases particularly coronary artery disease.

Most participants earned a decent monthly income
(80%) whereas fewer reported having a sufficient or
inadequate income. Socioeconomic status, risk of
arteriosclerotic cardiovascular disease and cause-
specific and all-cause mortality: National Health and
Nutrition Examination Survey 2005-2018.%* This study
indicate that economic conditions impact access to
preventive measures including both effective health
care and healthy eating behaviours, which are
associated with risk of developing CVD or also known
as cardiovascular disease management.

This study showed that diaphragm breathing application
reduced post-stress levels in patients. Before the
intervention, most had moderate to high stress scores;
after the intervention, more moved to a lower stress
level, and the mean stress score was also significantly
lower. Diaphragmatic breathing was effective for
reducing perceived psychological stress in acute heart
failure. The physiological and psychological effect of
diaphragmatic breathing through its facilitation of
parasympathetic nervous system activity, promotion of
relaxation, inhibition of sympathetic arousal and
increased oxygenation underlie this improvement.
Besides, controlled respiration could minimize adrenal
fatigue and emotional pressure which can help patients
reach greater psychological balance and also manage
anxiety more effectively. In addition, another non-
invasive and easy in application method is called
diaphragmatic breathing which helps to improve mental
health related conditions and coping ability on patients
with cardiovascular diseases. The present results are
consistent with previous studies, relaxation methods
(diaphragmatic breathing exercises) might relieve stress
and anxiety in people with cardiac diseases or chronic
illnesses.>  Diaphragmatic  breathing  significantly
reduced stress and negative emotions in adults.”
Moreover, deep diaphragmatic breathing leads to
decreased cortisol release and enhanced autonomic
modulation, mechanisms multi-faceted functions in
stress relief.’

The current research did not show a statistically
significant association between patient stress and their
age, gender, education or monthly income (p>0.05).
Close correlation of patient anxiety on the basis of
residential area (p<0.05) showed that rural persons were
more anxious than urban persons. Study documented
analogous results. This is one of the main reasons
behind the lack of access to health care and nutrition
education in rural areas.>16

This study demonstrated the role of nurses providing
non-pharmacological therapies to promote mental well-
being among cardiac patients. Diaphragmatic breathing
may serve as a simple nursing intervention for possible
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incorporation into ADL standard cardiac care to reduce
stress and improve comfort in patients. Diaphragmatic
breathing may be a simple, safe and inexpensive
nursing intervention which is able to be added to
routine cardiac care thus far to lower anxiety and
improve comfort for patients.

CONCLUSION

The diaphragmatic breathing approach successfully
reduced stress in patients with acute heart failure.
Before intervention, majority of the participants
belonged to moderate or high stress levels while after
utilizing this specific method of diaphragmatic
breathing most shifted to low categories in stress level
and complete suppression of higher categories.
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Evaluate the
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orignal Articlel - A dyvancing Respectful Maternity
Care: Evaluating Nursing Perspectives and
Clinical Practices in Safeguarding Birthing

Rights during Complex Labors

Doaa Sami Rashash?, Layla Oun AlWassiti> and Fatima Jaber Shinjar?
ABSTRACT

Objective: To evaluate the obstacles to providing respectful maternity services in the standard labor room

Study Design: Descriptive cross-sectional study

Place and Duration of Study: This study was conducted at the Nasiriyah City, Southern Irag, from 1% September
2025 to 31 December 2025.

Methods: One hundred and fifty mothers having a child between the ages of 0 and 1 year and answering every
question were enrolled.

Results: Empathize giving women-focused care, and protecting rights. Exhibiting empathy include interacting with
women and cultivating a cordial relationship and decision-making and women's safety were essential elements of
women-centered care. The protection of rights represented the need to uphold dignity, treat everyone equally, and
establish a proper environment.

Conclusion: lragi midwives saw courteous maternal care as a more all-encompassing concept rather than
concentrating on preventing abuse. Being polite and encouraging, the first step towards providing respectful
maternity care was to women. Providing safe, treatment based on evidence including women in the care they
provide, and establishing a setting that is appropriate for women, family members, and caregivers are all important
aspects of promoting respectful care.

Key Words: Maternity care, Clinical practices, Perspective.
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INTRODUCTION

Freedom from harm, privacy and confidentiality
protection, informed consent, independence and
dignity, family support, effective communication, and
continuity of care are all components of respectful
maternity care®. Obstetric aggression, contempt, and
abuse can occur throughout pregnancy and labor for
women and those giving birth worldwide, despite the
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well-established advantages of compassionate maternity
care?. The words dehumanized care, disrespect
and abuse will be used throughout this document,
mistreatment, and obstetric violence are frequently and
interchangeably used in the literature, but there is no
agreement on the vocabulary or typology concerning
obstetric violence®. Despite this lack of agreement,
instances of obstetric violence are highlighted by
gender inequity, over medicalization, the possibility of
injury, and an underlying danger to women's rights*.
Protecting women's reproductive rights and providing
high-quality maternal care are crucial elements of both
the global development plan and public health. As the
premier UN organization for sexual and reproductive
health, UNFPA is crucial to achieving these goals
because of its dedication to protecting women's rights
and dignity and guaranteeing widespread access to
maternal health care services. This vision is reflected in
UNFPA's declared mission, to deliver an atmosphere
where any pregnancy is desirable®.

Every single childbirth is safe and every young person's
capacity is fulfilled, highlighting the need of high-
quality maternity care and respect for women's rights
worldwide. A woman should receive quality medical
care throughout her pregnancy in order to maximize her
satisfaction during gestation, childbirth, and the
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postpartum period®. The Indian government is trying
very hard to develop a number of programs that support
institutional delivery for low-income pregnant women
by ensuring accessible, skilled medical professionals in
order to reduce maternal and newborn mortality and
morbidities’. These efforts did not have the intended
effects; numerous maternal deaths, particularly in
underperforming states, underscore the necessity of
raising the standard of care for institution births®.
Despite the international rules on respectful mother care
(RMC) of pregnant women, pregnant women are
allegedly abused, mistreated, and neglected during the
whole pregnancy cycle, especially in low- and middle-
income countries (LMIC). This jeopardizes women's
rights to life, health, physical integrity, and freedom
from discrimination, as well as their rights to RMC and
evidence-based institutional care®. At least one instance
of abuse is found in a comprehensive analysis of
obstetric violence in India’®.

Respectful mother care in LMICs reveals that
constraints including cleanliness, equipment availability
or quality, provider competency, or conduct cause
women to be dissatisfied with health facilities.
Adaptation to parenthood and competent caregiving
behaviors depend heavily on maternal parental self-
efficacy, which is especially important for primiparous
women't. Women's confidence can be damaged by
unpleasant and disrespectful labor experiences, which
may result in reduced maternal-infant wellbeing and
long-term emotional pain!2. Conversely, mothers' self-
efficacy and coping skills are linked to positive and
polite care experiences. Although respectful maternity
care has gained more attention recently, educational
contacts with women about childbirth may not always
reflect actual care practices?®.

METHODS

This descriptive cross-sectional study was conducted at
Nasiriyah city, Southern Irag from 1% September to 31
December 2025 vide letter No. 7 dated 7™ June 2025.
One hundred and fifty mothers having a child between
the ages of 0 and 1 year, consenting to take part in the
study, and answering every question on the
questionnaire were the requirements for inclusion. Due
to the possibility of introducing confounding variables
and the distinct clinical and emotional processes
involved in cesarean delivery, they were eliminated. To
find participants, snowball sampling was employed.
Initially, the researchers used private communication
networks to distribute the survey link to mothers they
knew. These women were asked to fill out. Only
mothers who met the requirements to be included in the
survey received the link and the survey. The sample
size was calculated using a correlation-based power
analysis with an effect size of 0.50, an alpha level of
0.05, and a confidence level of 99% using the G*Power
3.1 software was employed to ascertain the minimal

sample size required before data collection, resulting in
200 mothers. Because the survey was done online, the
sampling process was deliberately prolonged to
increase representativeness and guard against potential
data loss due to incomplete or inaccurate responses. As
a result, 150 mothers who met the inclusion criteria and
filled out the survey completely were included. A post-
hoc based power analysis utilizing the final sample size
revealed that the statistical significance was larger than
0.99, suggesting a high degree of accuracy and
dependability in the study results!*. The SPSS-17 was
used to analyze the data. Chi square was calculated to
determine the relationship  between thoughtful
maternity care and demographic characteristics.
Statistical significance was considered as P<0.05.

RESULTS

Thirty six (24%) had completed senior or high school,
37 (25%) lived in rural areas, 80 (53%) worked for the
government, and 60 (40%) were employed by the
government. The majority of women had one child 60
(40%), two children 50 (33%), and more than two
children 40 (27%). Female healthcare workers
performed 80 (53%) of the spontaneous vaginal births
(Table 1).

Table No. 1: The demographic information of the
females (N = 150)

Variable | No. [ %
Age (years)

15-19 22 15.0)
20-24 28 18.5
25-29 29 19.5
30-34 35 23.0
>35 36 24.0)
Education

Absence of formal schooling 20 13.0
elementary school 30 20.0
Secondary education 28 19.0
High school or senior 37 25.0
A diploma or higher 35 23.0
Residence

Urban 70 47.0
Rural 80 53.0
Occupation

Homemaker 50 33.0
Private employment 40 27.0
Government employment 60 40.0
Number of children

1 60 40.0
2 50 33.0
>2 40 27.0
Current mode of delivery

Spontaneous vaginal delivery 80 53.0
Vacuum/Forceps 70 47.0

Forty one (28%) of the mothers who were given
considerate maternity care stated it was comfortable,
and 80 (53%) said keeps the space between beds intact.
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Of the 80 (53%) RMC domains, the majority of women
reported Records will be kept secure and safe.
Conversely, just 10 (7%) HCWs who identified
themselves reported care was not consented (Table 2).

Table No. 2: Prevalence of compassionate maternity
care n=150)

Respectful Maternity Care | No. | %
Abuse of the body

Considers comfort 41 | 28.0
Limit drinking 38 | 25.0
Limit eating 36 | 24.0
Injure physically 35 | 23.0
Resources and the physical surroundings

Create a serene and peaceful 70 47.0
atmosphere

Maintains distance between beds 80 53.0

Non-confidential care

A curtain was used to protect privacy

during the inspection 70| 470

Records will be kept secure and safe. 80 | 53.0

Non-consented care

HCWs introduced themselves 10 7.0

Encouraged to ask doubts 20 13.0
Explz_;uned prior to every practice or o5 17.0
activity

Prior to taking any action or 20 13

practicing

Allowed to move 16 11.0
Permitted to select the provision 14 9.0

method

Describe the advantages &

disadvantages of the delivery method 20 | 130

Monitored delivery progress 25 17.0

DISCUSSION

Women's perceptions of RMC were high, according to
the study's findings, which were assessed in the context
of the body of current research. Recognized as an
essential part of high-quality obstetric care, RMC is
based on universal human rights and aims to protect
women from abuse while guaranteeing their autonomy,
dignity, ability to make informed decisions, emotional
support, and the development of mother-infant bonds?*s.
Miller et al*® emphasized that without RMC, clinical
care cannot be considered superior. The women have
high perceptions of RMC (70.2-90%)'"® which is
consistent with the current study. However, a different
study found a significantly lower average perception
score (44.99)*°, and a recent Turkish study found that
nearly three out of four women are mistreated after
giving birth?.

The subjective and dynamic character of delivery
experiences, differences in care environments, and
women's expectations shaped by cultural norms could
all contribute to these conflicting findings. This

circumstance emphasizes the ongoing need to
strengthen standards for compassionate maternity care
practices and promote understanding. The results of our
survey show that 16.60% of victims had been
physically abused. An Indian systematic review reports
a comparable percentage of 16.96% physical abuse?!. A
different survey found that 2.7% of victims experienced
physical abuse?’. Physical abuse was reported at a
greater proportion than ours, 23.2%, in a community-
based research conducted in Ethiopia®. However, only
2-2.3% of verbal or physical abuse was found in other
studies conducted in the same nation?*. Inadequate
reporting in some African studies could be due to
ignorance or the perception that abuse is widespread?.
In this study, 70.55% of women reported continuity of
care which is consistent with Ethiopian study results?®.
The severe staffing scarcity seen in LMICs is likely the
cause of the similarities. The majority of respondents
(99.20%) reported an adequate environment and
resources, which is encouraging according to our
study's great environment and resources findings.
According to our research, demonstrating empathy for
women by interacting with them and building cordial
relationships is a crucial component of RMC. In fact,
the midwives thought that the primary factor
influencing RMC was having a close-knit and
encouraging relationship with women. Several studies
from Australia, New Zealand, Norway, Sweden, and
the UK have documented the development of cordial
and pleasant interactions with women?’. Additionally,
Bradfield and his colleagues defined "being with
women" as the core of the midwifery philosophy and
practice?®.  Positive interpersonal and emotional
treatment experiences are equally valuable to clinical
and contextual environmental elements, according to
the experiences of Nigerian and Ugandan women?%%,
The midwives in our study also emphasized RMC's
capacity to deliver timely, current care with sufficient
knowledge to enable a woman to take part in decision-
making. A midwife also highlighted the importance of
birth centers that might help RMC by providing women
with midwifery-style care. Several studies have shown
that when informed permission is gained, prompt, safe,
effective, and efficient care may be provided.
Additionally, several studies have shown that birth
centers result in positive birth experiences®'®2. The
RMC expressed respect for women's customs, religion,
nationality, autonomy, and privacy, according to
Iranian midwives®. A thorough analysis revealed that
women's delivery experiences were influenced by
culture. The quality of birth experiences for women and
their families will be enhanced by culturally competent
maternal health care®*. According to midwives, Behruzi
et al®® emphasized the significance of honoring
women's traditions, values, and beliefs.
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CONCLUSION

During childbirth, the RMC may be helpful
measurement tool to assist stop the abuse. Every
domain is highlighted in the current study. The RMC
from the women and its health-related barriers, the
caregivers, improving medical staff's institutional
policies, training, and resources were found. Women's
rights would be strengthened during childbirth. Quality
of care in a way that guarantees women has a good
delivery experience and receive evidence-based
therapy. The necessity of supply-side RMC barriers,
which should be in place to be considered into account
in order to support and improve institutional execution
help enhance the health of mothers and infants.
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Production
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Capacity and Expression of Matrix-
Associated Genes in Clinical Pseudomonas
Aeruginosa Isolates from Babylon, Irag

Manar Fadhil Obaid! and Ali Hmood Al-Saadi?
ABSTRACT

Objective: To identify the number of Pseudomonas aeruginosa from different clinical specimens and quantify
biofilm production and to compare gene expression of pslA, pelA and fliC among biofilm and non-biofilm
phenotypes by using reverse transcription-quantitative polymerase chain reaction

Study Design: Prospective cross-sectional study

Place and Duration of Study: This study was conducted at the Department of Life Sciences, College of Science,
University of Babylon, Iraq from 1% November 2025 to 30" April 2026.

Methods: Fifty samples from laboratory confirmed Pseudomonas aeruginosa were collected from 50 patients; 87
isolates were also cultured on Cetrimide agar and confirmed as Pseudomonas aeruginosa via standard polymerase
chain reaction utilizing the azu gene (476 bp). Biofilm development was determined based on ODsg readings from
stained crystal violet biofilms formed following 24 hr of static culture in 96 well plates. Gene expression was
measured via reverse transcription-quantitative polymerase chain reaction on an Mx3005P with SYBR Green
utilizing rpoD as a normalizing reference gene and the 2"t method for data analysis.

Results: Seventy six (87.4%) were confirmed as Pseudomonas aeruginosa; wound sample comprised 30% of total
samples; overall confirmatory increase across each type ranged from 81.8% (urine) to 100% (blood). Biofilms were
created by 80.3% of confirmed isolates; of these, strongly biofilm-producing (vs weak) isolates constituted the
majority (42.1%). Gene expression of pslA (13.5-62.5-fold; F=121,038; P<0.0001) and pelA (1,116-5,181-fold;
F=903,770,772; P<0.0001) were significantly downregulated in all biofilm-producing phenotypes relative to non-
biofilm-producing phenotypes; fliC was significantly upregulated (4.2-19.6-fold; F=497.9; P<0.0001).

Conclusion: P.aeruginosa clinical specimens from Babylon are highly capable of biofilm formation; however, the
unexpected expression profile of biofilm producing specimens suggests that there is a significant dissociation
between phenotypic expression of biofilm components and the mechanism of biofilm persistence.

Key Words: Pseudomonas aeruginosa, Biofilm, Exopolysaccharide, Prevalence, Nosocomial infection.
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INTRODUCTION

Pseudomonas aeruginosa (P. aeruginosa) is a Gram-
negative bacillus that can grow in a wide range of
different environments and survive in harsh and
damaging environments of the human body. P.
aeruginosa, one of the leading causes of health-care
associated infection in the world, causes significant
morbidity and mortality around the world and is
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associated with a large volume of cases in patients who
are immune compromised or require prolonged
hospitalization, or patients with an indwelling medical
device?. The clinical importance of P. aeruginosa
increases due to its inherent resistance to many
antibiotic classes (e.g., B-lactams, aminoglycosides, and
fluoroquinolones) in addition to its ability to acquire
new resistance factors through horizontal gene transfer
or mutation®,

The virulence determinants of P. aeruginosa are
extremely complex and include surface structures used
for adhesion to the host and evasion of the immune
response, an extensive number of secreted toxins and
proteases, and sophisticated regulatory networks that
allow for coordinated behavioral changes at the
population level in response to environmental or host-
derived signals*5. A central regulatory system
governing the virulence of P. aeruginosa is the process
of quorum sensing. Quorum sensing allows for the
interaction of multiple P. aeruginosa cells by utilizing a
set of chemical molecules, such as the N-acyl
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homoserine lactones or the Pseudomonas quinolone
signal, to activate the expression of several different
virulence genes, including those encoding exotoxin A,
the LasB elastase, alkaline protease, pyocyanin, and
rhamnolipids, which all contribute to tissue damage,
immune evasion, and ultimately the success of the
bacterium in establishing an infection®. In addition to
these planktonic virulence mechanisms, P. aeruginosa
has the ability to form biofilms as a different way to
survive as compared to free-living bacteria and
significantly enhances the ability of bacteria to survive
in the environment’. Biofilm formation occurs in P.
aeruginosa The developmental stages of Pseudomonas
aeruginosa biofilms include reversible attachment and
irreversible  attachment  (adhesion), microcolony
formation, maturation into three-dimensional structures
(tower), and dispersal of motile cells that can set up a
new infection site at other locations®°.

METHODS

This prospective cross-sectional study was conducted at
Department of Life Sciences, College of Science,
University of Babylon, Irag 1% November 2025 to 30™"
April 2026 vide letter 8251008 date 8-10-2025. Fifty
samples from laboratory confirmed Pseudomonas
aeruginosa were collected from 50 patients. The types
of specimens collected were 15 wound swabs; 12 mid-
stream urine specimens from patients with suspected
urinary tract infections; 10 expectorated sputum
specimens from patients with respiratory infections; 8
peripheral blood cultures; and 5 cerebrospinal fluid
specimens obtained through lumbar punctures. All
specimens were transported to the laboratory within 2
hours after collection using sterile transport media (i.e.,
Stuart's medium for wound swabs; sterile containers for
liquid specimens). Using the streak plate method, all
samples were plated onto Cetrimide agar plates
(Liofilchem, Italy; Cat. No. 610041) and placed in a
37C incubator for 24-48 hours of aerobic incubation.
Colonial morphology, colour (pyocyanin blue-green,
pyoverdine yellow-green fluorescent) and pattern of
growth were noted. To maximise the amount of intra-
specimen diversity captured, two morphologically
different types of colonies were picked from plates with
phenotypically diverse morphological could yield 87
total bacterial isolates from 50 specimens. Preliminary
phenotypic identification was performed by Gram
staining, KOH testing (3% KOH), and catalase (3%
H,O;) and oxidase tests (1% tetramethyl-p-
phenylenediamine dihydrochloride) following the
protocols established by the authors.

Extracting genomic DNA from cultures grown 18-24
hours utilized the boiling method. One colony was
diluted in 100 pl sterile distilled water, vortexed, boiled
for 10-15 minutes, cooled quickly (on ice), centrifuged
(10,000 rpm, 5 minutes); the supernatant was the
template for PCR. The azu gene was amplified from

genomic DNA using species-specific PCR primers that
produced 476 bp products (F: 5'-
CAGTCGACGCCATCTTC-3'; R: 5'-
AACCAGTTGTTCTTGCCG-3"). PCR reactions (25
pl) used Hot FirePol Master Mix (Solis BioDyne,
Estonia) and were subjected to the following thermal
cycling: 95°C x 5 mins; 35 x (95°C x 30 s, 55°C x 30
s, 72°C x 45 s); 72°C x 10 min. PCR products were
resolved on 1.5% agarose gels containing RedSafe dye
(Intron, Korea) at 75 V for 45 minutes using UV
transillumination.

The standard crystal violet microtiter plate assay was
used to quantify biofilm production 18 from overnight
cultures.

A total of twelve biofilm representative isolates (three
per category) were selected for transcriptional profiling
according to their median ODsg Values in each
category. Once the biofilm isolates were prepared in
mid-log-phase cultures (ODg o ¢ = 0.5), total RNA
was extracted using the RNeasy Mini Kit (Qiagen,
Germany) with on-column DNase | digestion to
eliminate any genomic DNA contamination from the
biofilm isolates. RNA quality was verified on a
Quantus Fluorometer (Promega, USA) using Aazso/Azso
ratios (1.8-2.1), and only those samples with RNA
integrity numbers (RIN) >7.0 were used for
downstream applications. Synthesis of complementary
DNA (cDNA) was performed using 500 ng of total
RNA and the RevertAid First Strand cDNA Synthesis
Kit (Thermo Scientific, USA) following manufacturer's
recommendations to use random hexamer primers to
create cDNA.

Quantifying mRNA levels of pslA, pelA and fliC was
accomplished using Mx3005P Real-Time PCR
instruments (Stratagene, USA) which utilized the
SYBR Green Master Mix (Qiagen, Germany) for
detection. For each reaction (20 pl total volume), 10 pl
of the SYBR Green Master Mix, 1 pl of the forward
and reverse primers (10 pmol/pl), 1 pl of cDNA, and 7
pl of nuclease-free water were added to an optical well
plate and the following thermocycler program was
used: (1) 95°C for 10 min, (2) 40 cycles of 95°C for 15
sec, 60°C for 30 sec, 72°C for 30 sec, and (3) final step
of melt curve analysis from 60°C to 95°C (increments
of 0.5°C). The housekeeping gene used as a reference
for relative expression was the sigma factor gene rpoD.
Each gene was quantified in technical duplicates and
three biological replicates per treatment group were
included. Relative mMRNA expression was determined
by the 2° 24¢; (Livak and Schmittgen) method where
non-biofilm-producing strains were the calibrator strain
for calculating relative expression. The data was
entered and analyzed through SPSS-26.

RESULTS

Clinical samples were obtained from 50 patients with
five different kinds of infections. Selective culture on
Cetrimide agar yielded 87 bacterial isolates. Of these,
the overall confirmation rate of P. aeruginosa by
conventional PCR amplification of the azu gene was 76
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out of 87 (an 87.4% confirmation rate). Confirmation
rates were highest in samples from cerebrospinal fluid
(100%) and lowest in urinary tract specimens (81.8%).
The largest absolute number of confirmed P. aeruginosa
isolates (23 isolates or 26.5%) were identified in
wounds due to the high volume of specimens and the
high prevalence of P. aeruginosa in cutaneous
infections. Eleven isolates were excluded from all
future analyses because they did not amplify the azu
gene (Table 1). Figure 1 showed the agarose gel
electrophoresis (1.5%, RedSafe stain, 75 V, 45 min)
showing characteristic 476 bp azu gene amplicons from
confirmed P. aeruginosa clinical isolates. Lanes 1-2:
negative controls; positive control; M: 100 bp DNA
ladder.

Of the 76 confirmed isolates, biofilm formation was
found at an occurrence rate of 80.3% (61 of 76). Strong
(maximum) biofilm producers represented the largest
proportion of the overall number of isolates as 32 of 76

(42.1%), moderate biofilm producers represented the
next largest proportion of the total number of isolates:
29 of 76 (38.2%), weak (minimum) biofilm producers 6
of 76 (7.9%) and non-producing biofilms 9 of 76
(11.8%). As for ODs ¢ o Vvalues, the strong biofilm
producers are scored with a wide range from 0.404 to
2.173. Two wound specimen biofilm producers had an
ODsgo value greater than 1.4, yielding an approximate
three to five times strong producer level hyper-biofilm
phenotype. The vast majority of strong biofilm
producers were found within the respiratory (43.8%) or
the wound (43.5%) isolates. The overwhelming
majority of non-producing biofilm isolates were found
within the CSF isolates (28.6%); however, only a small
number of CSF isolates (Table 2). The RT-gPCR Gene
Expression of pslA, pelA, and fliC were shown in
Tables 3-4.

Table No. 1: Distribution of clinical specimens, bacterial isolates, and confirmed P. aeruginosa across

infection site categories

Specimen Type Cc-)rlfet:tle d Bacterial Isolates | Confirmed P. aeruginosa COFI;];::ZW('I(?/.::) |)on
Wound infections 15 26 23 88.5
Urinary tract infections 12 22 18 81.8
Respiratory (sputum) 10 18 16 88.9
Blood cultures 8 14 12 85.7
Cerebrospinal fluid 5 7 7 100.0
Total 50 87 76 87.4
Table No. 2: Biofilm-forming capacity of confirmed P. aeruginosa isolates (n=76) stratified by infection
source
Infection Source N Strong No. (%) | Moderate No. (%) Weak No. (%) None No. (%)
Wound 23 10 (43.5) 9 (39.1) 2(8.7) 2 (8.7)
Urinary tract 18 7 (38.9) 7 (38.9) 2 (11.1) 2 (11.1)
Respiratory 16 7 (43.8) 7 (43.8) 1(6.2) 1(6.2)
Blood 12 5 (41.7) 4 (33.3) 1(8.3) 2 (16.7)
CSF 7 3 (42.9) 2 (28.6) 0 (0.0 2 (28.6)
Total (n=76) 76 32 (42.1) 29 (38.2) 6 (7.9) 9(11.8)

categories, with ANOVA F-statistics

Table No. 3: Mean CT values (xSD) for pslA, pelA, fliC and reference gene rpoD across biofilm phenotype

Gene Non-producers | Weak producers | Moderate producers | Strong producers F-value
(CT +SD) (CT +SD) (CT+SD) (CT+SD) (ANOVA)
psIA 28.31+0.17 29.55+0.25 26.61+0.21 29.60+0.36 121,038*
pelA 34.68+0.23 33.48+0.34 34.23+0.06 35.37+0.23 903,770,772*
fliC 20.27+0.34 29.55+0.10 19.53+0.44 21.69+0.10 497.9*
rpoD 23.58+0.22 24.56+0.09 22.34+0.08 23.24+0.03 Reference

Table No. 4: Relative fold-change expression (2° A2t method, non-producers as calibrator) of pslA, pelA, and
fliC in biofilm-producing isolate categories

Gene Weak producers Moderate producers | Strong producers Re_gula_tion
(fold-change = SD) (fold-change + SD) (fold-change = SD) Direction
pslA 0.074+0.005 0.016+0.001 0.030+0.001 | Downregulated
pelA 0.0009+0.0001 0.0002+0.00001 0.0004+0.00001 1| Strongly down
fliC 19.59+1.23 4.22+0.22 7.87x0.17 1 Upregulated
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Figure No. 1: Gel electrophoresis image: azu gene PCR
amplicons (476 bp) confirming P. aeruginosa from diverse
clinical specimens. M = 100 bp ladder; NC = negative
control (E. coli); PC = positive control (PAO1 reference
strain)

DISCUSSION

We found a significant and consistent prevalence of P.
aeruginosa in multiple types of clinical specimens.
Second, we demonstrated the ability of the extracted P.
aeruginosa isolates to produce biofilm, with strong
producer isolates being a dominant phenotype among
confirmed samples. Finally, we identified a very
interesting profile of gene expression in the P.
aeruginosa isolates that was marked by a down-
regulation of biosynthesis-related genes, such as pslA
and pelA, that are critical to biofilm formation and a
concurrent up-regulation of the motility gene fliC.
Overall, this study provides the most thorough
molecular epidemiologic description of biofilm
formation by P. aeruginosa in Babylon Province, Iraq
and serves to challenge many fundamental concepts

that are intrinsic to current biofilm formation
theories®1t,
The overall molecular confirmation rate (i.e.,

proportion of total isolates that were confirmed by
molecular means) of all isolates from all specimen
types (n=68) was 87.4%. The percentage of confirmed
isolates is important to highlight the EPC of P.
aeruginosa as a nosocomial pathogen in Babylon
Province and is similar to the confirmation percentages
reported in comparable studies from other provinces in
Irag. The prevalence of P. aeruginosa among Gram
negative organisms isolated from clinically multi-drug
resistant clinical collections in central Iraq by Al-
Dahmoshi et al'? was between 83-90%, while Hassan et
al®® confirmed that their isolates of P. aeruginosa were
also present at very high rates among patients in
Baghdad area hospitals. The specimen-specific
confirmation rates for the P. aeruginosa samples in the
current study ranged from 81.8% for the urine
specimens to 100% for the cerebrospinal fluid
specimens, and reflect demonstrated trends of P.
aeruginosa in regards to their ability to be pathogenic to
different anatomical sites. It is particularly interesting to
note that the high rate of confirmation from CSF
specimens is high (though based on a small number of

specimens) and indicates the severe
immunocompromised state of patients from whom
lumbar puncture specimens are collected; this is an
environment  where  biosphere  organisms can
colonize!*%S, The use of the azu gene as a molecular
target  for  species-specific  confirmation s
methodologically validated; azurin is the copper-
binding electron transfer protein encoded only in P.
aeruginosa, without corresponding genomic equivalents
in related Pseudomonas species, giving it exceptional
specificity for diagnostic purposes'®’.

The 80.3% prevalence of biofilm formation among
confirmed strains is consistent with biofilm forming
stats reported in the literature; for example, Al-
Shammaree et al*® reported 82.4% of P. aeruginosa
isolates from Najaf and Hassan et al*® reported 78.9%
of isolates from Baghdad. It has been reported that
biofilm formation among P. aeruginosa from clinical
settings globally has fallen in a range between
approximately 70%-90% depending on specimen type
and methodology'®. The predominance of highly
biofilm-producing strains (42.1% of this cohort) is
clinically significant due to the well-established
positive correlation between biofilm forming strength,
minimum inhibitory concentrations for antibiotics,
failure rate and length of stay in a hospital. Hyper-
biofilm-producing strains identified in this study were
characterized by ODs 4, measurements of >1.4,
substantially above the strong producer threshold, and
are especially worthy of further study because there is
mechanistic linkage between hyper-biofilm phenotype
and permanent activation of the RetS-GacS-GacA
regulatory cascade leading to a chronic infection
lifestyle characterized by high levels of matrix
production, excessive alginate production and down-
regulation of acute virulence factors®. These strains
may represent particularly hard to treat strains
associated with persistent relapsing infections.The
transcriptional results presented show that pslA and
pelA were down-regulated in the biofilm-forming
isolates. This is the opposite of what is predicted under
traditional biofilm regulatory theory. Traditional beliefs
about how biofilms form come from studies on the
laboratory reference strains, Pseudomonas aeruginosa
PAIO and PA14, which suggest that the transition from
planktonic to biofilm form occurs when the c-di-GMP
signal is elevated, which triggers the expression of both
the psl and pel gene clusters and inhibits the expression
of genes involved in flagellar motility (such as fliC)01%,
These results suggest that this traditional model does
not hold true for clinical isolates of P. aeruginosa and
points to other mechanisms by which this may occur!4,

CONCLUSION

87.4% of Dbacterial isolates from humans are
Pseudomonas aeruginosa. Wound infections were the
most prevalent source of infection, and 80.3% of
confirmed isolates had evidence of biofilm formation.
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Reem Aref Abd Allateef! and Numan Salman Dawood?
ABSTRACT

Objective: To compare and analyses the dosimetric parameters between the anisotropic analytical algorithm and
acuros XB (AXB) algorithm in volumetric modulated arc therapy plans for breast cancers

Study Design: Retrospective study

Place and Duration of Study: This study was conducted at the Warith International Cancer Institute, Al Thagalyn
Cancer Hospital Irag, from 1t January 2025 to 30" June 2025.

Methods: 30 women with left-sided breast cancer were enrolled. All the patients underwent for treatment by
volumetric modulated arc therapy technique, where planning target volume dose calculation was using anisotropic
analytical algorithm and acruos XB algorithms of the same optimisation parameters. The prescription doses to the
target ranged between 4000 cGy and 5000 cGy.

Results: There is a highly significant difference between anisotropic analytical algorithm and acruos XB
calculations, where P-value was less than 0.05. For planning target volume 95% (breast), the calculation of the mean
doses with anisotropic analytical algorithm and acruos XB were 93.58% and 94.83%, respectively (P=0.001). As
well as, For planning target volume 90% (breast), the calculation of the mean doses with anisotropic analytical
algorithm and acruos XB were 97.52% and 98.02%, respectively (P=0.01). At the same time, the mean dose of the
PTV 10.7% (breast) was 9.33% and 13.36% for anisotropic analytical algorithm and acruos XB respectively
(P=0.003). There are no significant differences between anisotropic analytical algorithm and acruos XB of the Boost
cases and of the organ at risk.

Conclusion: There is significant difference between anisotropic analytical algorithm and acruos XB calculation for
breast cancer therapy. The dose delivered using acruos XB was higher than the anisotropic analytical algorithm
while no significant difference was between anisotropic analytical algorithm and acruos XB analyses calculated
using Boost. At the same time, no significant difference was between anisotropic analytical algorithm and acruos
XB analyses calculated using volumetric modulated arc therapy with regard to lymph nodes and organs at risk
(heart, lung, and spinal cord).

Key Words: Volumetric modulated arc therapy, Acruos XB, Anisotropic analytical algorithm, Breast cancer.
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INTRODUCTION significantly improved the treatment of larynx, rectum,

. - i and breast cancers. VMAT improved precision and
Recent advancements in radiation therapy, particularly efficiency by optimizing dose administration while
volumetric  modulated arc  therapy (VMAT)

. . . . safeguarding healthy tissue?. The AAA enhanced its
and anisotropic analytical algorithm (AAA), have  gose  calculation using sophisticated modelling

techniques®*. This comparative study, supported by
patient data, provides insights into calculation
algorithms, with the objective of enhancing therapy

1. PG Student / Professor?, Department of Physiology,
College of Medicine, University of Baghdad, Baghdad, Iraq.

Correspondence: Numan Salman Dawood, Professor,  results for patients with laryngeal, rectum, and breast

Department of Physiology, College of Medicine, University
of Baghdad, Baghdad, Iraqg.

Contact No: 9647705389735

Email: numans@comed.uobaghdad.edu.iq

Received: May, 2026
Reviewed: June-July, 2026
Accepted: August, 2026

cancers the optimization of VMAT and the selection of
appropriate dosage®®. The AAA method, renowned for
its precision and widespread application in radiation
treatment planning, exhibits limitations due to its
exclusive reliance on tissue density parameters, thereby
overlooking the critical factor of elemental
composition™®, This impacts its accuracy in regions
with differing tissue densities and implanted materials
possessing high atomic numbers®. Acuros XB (AXB) is
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a sophisticated method that directly addresses the linear
Boltzmann transport equation, providing Monte Carlo-
level precision with greater efficiency*?. AXB enhances
AAA by dividing dose calculation into two stages:
modelling the radiation beam within the accelerator
head and subsequently calculating the dose distribution
in the patient!>!2, AXB's distinctive characteristic is its
comprehensive analysis of the elemental composition of
tissues, integrating voxel geometry with mass density
and material composition derived from CT scans. This
guarantees elevated precision in varied density
settings'®. AXB primarily computes dose-to-medium
but can convert it to dose-to-water, hence introducing
some uncertainty!*5, Nonetheless, dose-to-medium
continues to be favored for treatment assessment and
outcome analysis, with ongoing investigations into
optimal clinical dosage reporting methodologies?®.

METHODS

This retrospective study was conducted at Warith
International Cancer Institute, Al Thaqgalyn Cancer
Hospital Irag from 1% January 2025 to 30" June 2025
vide letter No. 32525/QM/Approval/54FG4 dated 14"
December 2024. It was as part of the assessment of the.
Thirty patients with left breast cancer represent the
number of female samples between 35 to 55 years were
enrolled. The heights were between 155 and 170 cm, as
well as having weights from 50 to 85 kg. The left
cancer patients with chemotherapy were included. The
right breast and lung tumors, patients less than 35 years
of age, large peripheral tumors located far from the
heart and spinal cord, and tumors invading other organs
such as the heart or vertebrae were excluded. All the
patients underwent VMAT treatments with dual arc
using AAA calculation, and then the dose plans of the
same patients was calculated using AXB of the same
optimisation parameters. This assessment utilized the
institutional protocol's dose constraints, addressing both
PTV coverage criteria and doses to Organs At Risk
(OAR). The Prescription doses were 4000 cGy to
5000cGy for 30 patients in general most tumors
detected early are between 1-3 cm (approximately 1-15
cm®), in advanced cases (before surgery or
chemotherapy) the tumor may reach50-200 cm3 or
more. The volume of the PTV varied; the doses to OAR
such as the maximum dose to the spinal cord PRV and
total lung (V20 and V16 were the relative volumes of
total lung receiving 20 Gy and 16 Gy, respectively).
The dose calculations between AAA and AXB
techniques depends on the treatment covered to the
target area, it has closely matched to the shape of the
target that was determined by CT-scan, and on the
distribution of the dose within target area. At the same
time, it depends on the doses received by sensitive areas
like the spinal cord, heart and lung. The data was
analyzed through SPSS-25. The significant difference
depends on the evaluation using the paired t-test for the

difference between paired observations. The p-value
was considered statistically significant when it was less
than 0.05.

RESULTS

The mean averages of age was 42.25+4.5 years, height
was 159.65+4cm and weight of 65.5+4.75kg. There is a
highly significant (P<0.05) difference between AAA
and AXB. For PTV 95% (breast), the mean doses with
AAA and AXB were 93.58% and 94.83%, respectively
(P=0.001). As well as, For PTV 90% (breast), the mean
doses with AAA and AXB were 97.52% and 98.02%,
respectively (P=0.01). At the same time, the mean dose
of the PTV 107% (breast) was 9.33% and 13.36% for
AAA and AXB, respectively (P=0.003) [Table 1,
Fig. 1].

It was showing that there is no significant (P>0.05)
differences AAA and AXB. For PTV 95%, the
calculation of the mean doses with AAA and AXB
were 95.25% and 95.1% respectively (P=0.312). For
PTV 90%, the mean doses with AAA and AXB were
99.03% and 98.69% respectively (P=0.658). At the
same time, the mean dose of the PTV 107% was 2.4%
and 11.23% for AAA and AXB, respectively (P=0.295)
[Table 2, Fig. 2).

Table 3 compared radiation doses to OAR from VMAT
plans using AAA and AXB, showing no significant
(P<0.05) differences for lung, heat and spinal cord
maximum. The lung V20 maximum doses with AAA
and AXB averaging 24.38% and 24.38% respectively
(P=1). Lung V16 doses also showed negligible
difference, with a mean of 29.28% for AAA and
29.26% for AXB (P=0.0.91). At the same time, the
dose of the lung mean was 12.56% and 12.3% for AAA
and AXB, respectively (P=0.57). Similarly, the dose of
the heart mean was 2.27% and 2.69% for AAA and
AXB, respectively (P- value= 0.133) while the dose of
the spinal cord maximum was 12.48% and 12.12% for
AAA and AXB calculations, respectively (P-value=
0.876) [Fig. 3].

Table No. 1: Comparison between AAA and AXB
algorithms calculation for breast and lymph node
within 15 fractions

Dose (cG Dose (cG
Organ ID AA,(A%y) A)EB ) P-value
PTV95% 93.58+2.373 | 94.83+1.75 | 0.001
(breast)
PTV 90% | 97.52+2.16 | 98.02+1.76 0.01
(breast)
PTV 107 | 13.36+0.842 | 9.33+1.123 | 0.003
(breast)
PTV 95% | 95.48+3.89 94.145.55 0.616
(LN)
PTV 90% | 98.31+2.36 | 98.1+2.893 | 0.356
(LN)
PTV 107 | 6.28+0.562 | 3.42+0.894 0.42
(LN)
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Figure No. 1: Comparison of the dose received by
breast and lymph nodes (Dose 4000 cGy) of the
breast cancer therapy between the two calculations
algorithms (AAA and AXB). *Significant difference
at p-value level equal to or less than 0.05.

Table No. 2: comparison between AAA and AXB
algorithms calculation for breast within 5 fractions
(Boos) dosel000 cGY; after 15 fractions (for breast
and lymph node)

Dose (cG Dose (cG
Organ ID AA,(A%y) A)EB y) P-value
PTV 95% | 95.25+2.426 | 95.1+2.992 | 0.312
(Boost)
PTV 90% | 99.03+1.304 | 98.69+2.218 | 0.658
(Boost)
PTV 107% | 2.4+0.658 1.23£0.314 | 0.295
(Boost)

= AAA (mean +SD) = AXB (mean + SD)

% Dose received

90% Boost
Organ ID

95% Boost 107% Boost

Figure No. 2: Comparison of the dose received by
Boost case from 1000 cGy of the breast cancer
therapy between the two calculations algorithms
(AAA and AXB).

Table No. 3: Comparison between AAA and AXB
algorithms of the critical organs at risk dose at the
end of radiotherapy course

Dose (cG Dose (cG
Organ ID AA,(A%y) A)EB y) P-value
Lung V20 24.38+3.02 | 24.38+3.07 1
Lung V16 29.28+3.056 | 29.26+2.97 0.91
Lung mean | 12.56+1.337 | 12.3+1.404 0.57
Heart mean | 2.27+1.051 | 2.69+1.008 0.133
Spinal 12.4842.72 | 12.12+2.76 0.876
Cord max.

= AAA (mean + SD)  m AXB (mean +

Heart mean

so)
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Figure No. 3: Comparison of the dose received by
risk at organ (OARs) from total dose (5000 cGy) of
the breast cancer therapy between the two
calculations algorithms (AAA and AXB).

DISCUSSION

Dose calculation using the AAA and AXB algorithms is
critical to determining the dose received by the target
from VMAT. One study demonstrated that the clinical
dose effects of both AAA and AXB were analyzed by
VMAT plans in prostate cancer patients, confirming a
slight difference in PTV D95% values (ranging from
0.21% to 0.67%).1718 Additionally, another study noted
that AXB estimations for PTV70 in nasopharyngeal
cancer were inferior to those for aortic aneurysms,
revealing considerable disparities in bone content
dosages.*%%

Some research explained that comparing the PTV
dosage statistics of AAA and AXB, providing the mean
doses with standard deviations, For D 99%, AAA has a
little higher average dose than AXB, while AXB has a
higher maximum recorded dosage. The average
dosages are similar, with no significant differences as
indicated by the p-values, showing that the two
techniques have identical dosage distributions.?*
Multiple studies validate that there are nuanced
differences in dose of the volume dose estimation for
cancer between the AXB and AAA algorithms, with p-
values demonstrating the statistical importance of the
variations in computations for breast cancer treatment
using VMAT plans.?*® These studies agree with the
results of our study, where our study was a high
significant difference between AAA and AXB
calculations in PTV 90, PTV 95 and PTV 107 cases, the
p-values were 0.001, 0.01, and 0.003, respectively for
breast, and the p-values were 0.616, 0.356, and 0.42,
respectively for LN (Table 1, Fig. 1). At the same time,
for the Boost cases of PTV 95%, PTV 90%, and PTV
107%, the p-values were 0.31, 0.65, and 0.295,
respectively, the results indicated that there are no
statistically significant changes existed in the
administered dose, although a slight difference in mean
for AXB compared to AAA (Table 2, Fig. 2). As well
as, our study, which compared dose statistics for OAR
(lung, spinal cord, and heart) cases using two different
calculation algorithms, AAA and AXB, the mean dose
differences are minimal, where the mean dose showing
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a slightly lower mean for AXB compared to AAA.
However, this difference is not statistically significant,
as evidenced by the p-values that are all well above
0.05 (Table 3, Fig. 3).

The findings correspond with the studies by Aamir et
al** and Sandercock et al®, indicating a p-value of
0.579, which signifies the statistical insignificance of
the difference between the two sets of point dosage
data. The computed point doses from the AAA and
AXB methodologies aligned with the measured point
dose. Their analysis revealed that both approaches
exhibited similar accuracy in point dose measurement
when compared to the dosage computed by the TPS.?
Subsequent studies relied on the gamma analysis
outcomes, which demonstrated a significant degree of
concordance between the AAA and AXB dosimetry
systems, with both satisfactorily fulfilling the gamma
requirements. The p-value was above 0.05, signifying
that the performance disparity was not statistically
significant.?

CONCLUSION

The significant differences in breast cancer treatment
outcomes between VMAT plans calculated using AAA
and AXB where the dose received using AXB was
superior to AAA. There was no significant difference
between AAA and AXB calculated using Boost. At the
same time, there were no significant differences
between AAA and AXB calculated using VMAT for
lymph nodes and organs at risk (heart, lung, and spinal
cord). This highlights the importance of selecting a
suitable calculation algorithm for areas with high
contrast in the surrounding tissue and could developed
by performing in vitro dosimetry in heterogeneous
phantoms.

Recommendation: Based on our research results, we
recommend using the AXB technique instead of AAA
to calculate the dose received by the breast tumor. We
also recommend comparing these techniques for other
body organs to determine which is better for calculating
the dose received by the affected organ.
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ABSTRACT

Objective: To examine the associations of salivary cortisol with the reproductive hormone profiles and with sperm
chromatin maturity across semen-quality phenotypes in infertile men.

Study Design: Cross-sectional study

Place and Duration of Study: This study was conducted at the Andrology Clinic, Najaf Iraq from 1% September
2025 to 30" November 2025.

Methods: One hundred infertile men were classified by WHO criteria into normozoospermia, oligozoospermia,
asthenozoospermia and oligoasthenoteratozoospermia were enrolled. Salivary cortisol, serum luteinizing hormone,
follicle-stimulating hormone, total testosterone, prolactin and estradiol, and sperm chromatin maturity (assessed by
aniline blue staining) were measured.

Results: Salivary cortisol was inversely associated with follicle-stimulating hormone (rho = -0.28, p=0.005; false
discovery rate q=0.026; 95% CI -0.45 to -0.09) and this association remained independent in multivariable
regression (standardized beta = -0.20, p=0.029). Cortisol showed a weaker positive association with estradiol (rho =
+0.22, p=0.029) that did not survive false discovery rate correction, and no significant association with luteinizing
hormone, testosterone or prolactin. Follicle-stimulating hormone and testosterone differed across phenotypes
(p<0.001), being highest in normozoospermia. Sperm chromatin immaturity was low (median 6% aniline-blue-
positive), did not differ across phenotypes (p=0.60), and was not associated with cortisol or the endocrine profile,
apart from a weak correlation with prolactin (rho = +0.28, p=0.011).

Conclusion: In infertile men, higher salivary cortisol is independently associated with lower follicle-stimulating
hormone, consistent with an inhibitory influence of hypothalamic-pituitary-adrenal activity on the gonadotropic
axis. Sperm chromatin maturity was largely preserved and unrelated to stress or the endocrine profile.

Key Words: Salivary cortisol, Psychological stress, Follicle-stimulating hormone, Reproductive hormones, Sperm
chromatin maturity, Aniline blue, Male infertility
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Male infertility is a major global health concern,
contributing to about half of all cases of couple
infertility.> Semen analysis remains the cornerstone of
evaluation?, but it does not capture the hormonal and
molecular factors that shape testicular function, and
there is growing interest in additional markers.

The hypothalamic-pituitary-gonadal (HPG) axis directs
spermatogenesis, with circulating FSH, LH and
testosterone serving as recognised determinants of
semen quality.® Stress perturbs this system: poorer male
fertility has been tied to psychological stress*, and the
hypothalamic-pituitary-adrenal (HPA) axis restrains the
HPG axis through both central and peripheral actions.®
HPA activity can be tracked non-invasively through
salivary cortisol®, whereas salivary alpha-amylase
indexes sympathetic tone.” Mechanistically,
glucocorticoids suppress gonadotropin secretion and
testicular steroidogenesis and can trigger Leydig-cell
apoptosis®®, and clinical studies have associated stress
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with altered reproductive hormones and reduced semen
quality.®°,** FSH in particular drives Sertoli-cell
function and the early stages of spermatogenesis.*?
Sperm  chromatin  maturity, established during
spermiogenesis through the replacement of histones by
protamines that compacts and protects the paternal
genome, is a recognised marker of sperm quality, and
defective protamination detectable by aniline blue
staining has been linked to reduced fertilisation and
pregnancy outcomes.*®* Poorly condensed, protamine-
deficient chromatin is also more vulnerable to oxidative
injury, and impaired chromatin condensation predicts
assisted-reproduction outcomes.'® Because systemic
stress can raise oxidative load and perturb
spermiogenesis, a relationship between HPA activity
and sperm chromatin maturity is biologically plausible
but has rarely been tested directly in men.

We therefore measured salivary cortisol, the
reproductive hormone profile and sperm chromatin
maturity in infertile men, and examined how cortisol
relates to the endocrine profile and to chromatin
maturity, and how these markers vary across semen-
quality  phenotypes. The study characterises
associations within an infertile population; it does not
include a fertile control group and makes no claim that
the measured concentrations are abnormal.

METHODS

This cross-sectional study was conducted at Andrology
Clinic, Najaf Iraq 1% September 2025 to 30" November
2025 No. 159/UOA dated 15-8-2025 and 100 men of
infertility care were enrolled. Each contributed a semen
sample, a venous blood draw and a saliva sample on the
same day, together with his recorded clinical and
demographic details. Infertility was defined at the
couple level as failure to achieve a pregnancy after at
least 12 months of regular unprotected intercourse; men
with a normal semen analysis (the normozoospermic
group) were therefore included as the male partners of
infertile couples, in whom female or unexplained
factors may contribute, since a normal ejaculate does
not exclude a male partner from an infertile couple.
Semen was assessed following WHO protocols.*® Using
the WHO 2010 thresholds (concentration 15 million per
millilitre; progressive motility 32%), each man was
placed in one of four groups: normozoospermia,
oligozoospermia, asthenozoospermia or OAT. Sperm
chromatin maturity was assessed by aniline blue
staining, which discriminates lysine-rich histones
(retained in immature chromatin, stained) from
arginine-rich protamines (mature chromatin, unstained),
and expressed as the percentage of aniline-blue-positive
(immature-chromatin) spermatozo

Salivary cortisol was measured by a competitive-
inhibition ELISA for which the manufacturer validates
saliva (ELK Biotechnology, ELK8526; working range
3.13 to 200 ng/mL; sensitivity 1.02 ng/mL; intra- and

inter-assay CV under 8% and 10%). Serum LH, FSH,
total testosterone, prolactin and estradiol were each run
on matched ELISA Kkits per the manufacturers'
instructions, with values read from the relevant plate
standard curve. Sampling of saliva and blood was
confined to a fixed evening window (17:00 to 21:00;
median 18:00) to dampen diurnal variation. Salivary
alpha-amylase was additionally assayed but discarded
as unreliable, the recorded values (observed range
approximately 12 to 244 U/mL) falling outside the
manufacturer's validated range for the kit

All computations were carried out in Python using
SciPy, stats models and scikit-learn. Group differences
were tested by the Kruskal-Wallis test, and associations
by the Spearman rank-correlation coefficient, with
magnitudes interpreted by conventional thresholds as
weak (absolute rho below 0.3), moderate (0.3 to 0.5) or
strong (above 0.5). For the family of cortisol-hormone
correlations, p values were adjusted by the Benjamini-
Hochberg procedure to control the false discovery rate
(FDR), and 95% confidence intervals were obtained by
nonparametric bootstrapping (percentile method, 5000
resamples). To assess whether the cortisol-FSH
association was independent of demographic and
gonadal factors, a rank-based multiple regression was
fitted with FSH as the dependent variable and cortisol,
age, body-mass index, testosterone and LH as
predictors. The post-hoc sensitivity analysis indicated
80% power (alpha = 0.05) to detect a correlation of
absolute rho of at least 0.28, so the study was only
borderline-powered for the observed effect and weaker
associations would not have been detectable.

RESULTS

Among the 100 men, the four groups numbered 26
(normozoospermia), 25  (oligozoospermia), 22
(asthenozoospermia) and 27 (OAT). Group-mean age
fell between 27.7 and 33.5 years and group-mean body-
mass index between 26.2 and 28.5 kg/m? (Table 1).

Table No. 1: Demographic characteristics by semen-
quality group

Age BMI
Group No. (years) (k/m?)
Normozoospermia 26 33.5+49.3 | 28.2+7.7
Oligozoospermia 25 27.7+4.4 | 27.2+3.0
Asthenozoospermia | 22 32.045.6 | 26.2+4.2
OAT 27 30.2+6.6 | 28.546.7

Salivary cortisol was inversely associated with FSH at a
weak-to-moderate magnitude (Spearman rho = -0.28,
p=0.005), the only association to survive FDR
correction (q=0.026; bootstrap 95% CI -0.45 to -0.09)
(Table 2, Fig. 1). A weaker positive association with
estradiol (rho=+0.22, p=0.029) did not survive
correction (g=0.072), and cortisol was not significantly
associated with LH, total testosterone or prolactin.
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FSH and total testosterone differed significantly across
phenotypes (both Kruskal-Wallis p<0.001), being
highest in normozoospermia and lower in the abnormal
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groups, and estradiol also differed (p=0.005). LH and
prolactin did not differ significantly across phenotypes
(Table 3).

Table No. 2: Spearman correlations of salivary cortisol with reproductive hormones

Hormone Rho P g (FDR) 95% ClI
FSH -0.28 0.005 0.026 -0.45 to -0.09
Estradiol +0.22 0.029 0.072 +0.01 to +0.42
Testosterone -0.14 0.175 0.291 -0.34 to +0.07
LH -0.07 0514 0.514 -0.25 t0 +0.12
Prolactin +0.08 0.410 0.513 -0.12 to +0.26
Table No. 3: Reproductive hormones by semen-quality group, median (interquartile range)
Marker Normo Oligo Astheno OAT

FSH (mIU/mL)

1.70 (1.57-1.95)

0.77 (0.47-1.07)

1.16 (0.62-1.37)

0.97 (0.70-1.40)

Testosterone (ng/mL)

3.75 (2.70-4.83)

1.80 (1.60-2.10)

2.30 (2.10-2.30)

2.10 (1.70-2.35)

LH (mlU/mL)

7.15 (4.78-10.5)

750 (5.70-10.5)

9.65 (6.22-14.4)

750 (5.75-10.0)

Prolactin (ng/mL)

46.2 (29.5-70.4)

39.5 (20.0-61.1)

59.9 (38.4-81.5)

47.2 (39.5-68.8)

Estradiol (pg/mL)

237 (73-387)

257 (188-350)

190 (103-253)

123 (65-197)

Kruskal-Wallis p: FSH<0.001; Testosterone <0.001; LH 0.320; Prolactin 0.119; Estradiol 0.005
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Figure No. 1: Spearman correlations (with 95% bootstrap confidence intervals) of salivary cortisol with the reproductive
hormones. Only the inverse association with FSH excludes zero. Cool colour, negative; warm colour, positive
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Figure No. 2: Left: Salivary cortisol (ng/mL) versus FSH (mlU/mL); the dashed line shows the linear trend for
visualisation only. Right: sperm chromatin immaturity (aniline-blue-positive spermatozoa, %) across semen-quality
phenotypes (n = 81); boxes show median and interquartile range. Chromatin immaturity did not differ across phenotypes
(Kruskal-Wallis p=0.60, not significant

Table No. 4: Rank-based regression model

predicting FSH
Predictor Beta SE P value
Testosterone +0.48 0.090 <0.001
Cortisol -0.02 0.089 0.029
BMI +0.10 0.090 0.247
LH +0.06 0.088 0.472
Age -0.02 0.090 0.840

To test whether the cortisol-FSH association was
independent of demographic and gonadal factors, a
rank-based multiple regression was fitted with FSH as
the dependent variable (Table 4). The model was
significant (adjusted R-squared = 0.26, F-test p<0.001).
Salivary cortisol remained an independent inverse
predictor of FSH (standardized beta = -0.20, p=0.029)
after adjustment for age, BMI, testosterone and LH;
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testosterone was the strongest predictor (beta = +0.48,
p<0.001).

Sperm chromatin immaturity (aniline-blue positivity,
available for 81 of 100 men) was low (median 6%,
range 2 to 29%), with only 2 men exceeding 20% and
none exceeding 30% immature spermatozoa, indicating
predominantly mature chromatin. It did not differ
across semen-quality phenotypes (Kruskal-Wallis p =
0.60) and was not significantly associated with salivary
cortisol (rho = +0.14, p=0.22), LH, FSH, testosterone or
estradiol. The only nominal association was a weak
positive correlation with prolactin (rho = +0.28,
p=0.011), which was not corrected for multiple testing
and should be regarded as exploratory (Fig. 2). Overall,
sperm chromatin maturity was preserved in this cohort
and was independent of stress and the endocrine profile.

DISCUSSION

In this cohort of infertile males, higher salivary cortisol
was associated with lower FSH, and this inverse
relationship was the only cortisol-hormone association
to survive correction for multiple testing and remained
independent after adjustment for age, BMI, testosterone
and LH. By contrast, sperm chromatin immaturity was
low and showed no relationship with cortisol or the
endocrine profile. The principal message is therefore an
independent inverse cortisol-FSH association set
against preserved, stress-independent sperm chromatin
maturity. The inverse cortisol-FSH association is
biologically coherent. The HPA axis exerts an
inhibitory ~influence on the HPG axis®>, and
glucocorticoids can suppress gonadotropin-releasing
hormone and gonadotropin secretion.® A relative
reduction in FSH in men with higher cortisol is
consistent with this central inhibition, and because FSH
is the principal driver of Sertoli-cell function and early
spermatogenesis*?, such an effect could provide one
route by which stress relates to impaired
spermatogenesis.'**2 The expected inverse cortisol-
testosterone relationship was present in direction but
did not reach significance®, which may reflect the
modest sample, single-sample cortisol measurement, or
the low testosterone concentrations characteristic of this
infertile cohort. The cortisol-FSH association is of
weak-to-moderate magnitude (rho = -0.28; 95% CI -
0.45 to -0.09); it is statistically robust but accounts for
only a limited share of the variance in FSH, and is
therefore best read as one contributory influence on
gonadotropic  output rather than a dominant
determinant.

Sperm chromatin maturity, which reflects the histone-
to-protamine transition of spermiogenesis rather than
oxidative DNA strand breakage showed no association
with salivary cortisol or the reproductive hormones and
did not differ across phenotypes.t®> Two features help
explain this. First, immaturity values were low (median
6%, only 2 men above 20% and none above 30%), so

the cohort had largely mature chromatin and limited
variance, a range-restriction effect that mechanically
constrains any correlation involving chromatin
immaturity and means the null findings cannot exclude
a relationship in populations with greater chromatin
defects. Second, HPA-mediated stress, acting largely
through the gonadotropic axis, need not perturb the
protamination programme of spermiogenesis.’®* The
isolated weak correlation with prolactin did not
withstand the multiplicity of testing and is best regarded
as a chance finding pending replication. These
observations indicate that, in this population, sperm
chromatin  maturity was preserved and largely
independent of stress-axis activity, a negative result that
is itself informative.'’

Strengths include the use of a salivary stress marker, a
full reproductive hormone panel, a direct measure of
sperm chromatin maturity, phenotype stratification,
rank-based statistics with FDR control and bootstrap
confidence intervals, and a multivariable model.
Limitations: First, the study included only infertile
men and no fertile control group, so it characterises
associations within an infertile population and cannot
determine whether the measured concentrations are
abnormal. Second, the design is cross-sectional and
cannot establish causality. Third, the cohort was modest
(n = 100; chromatin maturity available for 81) and drew
on a pre-existing sample without an a priori power
calculation, so weaker associations may have been
missed; in particular, sperm chromatin immaturity
showed marked range restriction (median 6%, no value
above the 30% threshold), which limits the power to
detect any chromatin-maturity association and means
the negative chromatin findings should be read with
that constraint in mind. Fourth, salivary cortisol was
sampled once within an evening window, which
coincides with the diurnal nadir; a single evening
measurement likely attenuates the true association
magnitude, and repeated or diurnal sampling, or the
cortisol awakening response, would better capture HPA
activity and probably yield stronger estimates. Fifth,
salivary alpha-amylase was measured but excluded
because its values lay outside the validated assay range,
and several of the serum endocrine measurements sit
well outside commonly cited male reference intervals:
estradiol exceeded the typical upper limit of about 40
pg/mL in 92 of 100 men (28 above 300 pg/mL),
prolactin exceeded about 25 ng/mL in 81 of 100 men
(10 values recorded as right-censored at the assay
ceiling of 100 ng/mL), and FSH (median 1.2 mlU/mL)
and total testosterone (median 2.3 ng/mL) lay at or
below the lower reference limits.

CONCLUSION

In infertile males, higher salivary cortisol was
independently associated with lower FSH, supporting
an inhibitory link between HPA activity and the
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gonadotropic axis, whereas sperm chromatin maturity
was largely preserved and unrelated to stress or the
endocrine profile.
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ABSTRACT

Objective: To review the role of TP53 genetic mutations in breast cancer

Study Design: Case-control study

Place and Duration of Study: This study was conducted at the Marjan Teaching Hospital in Babylon, from
1% December 2023 to 30™ June 2025.

Methods: This case-control was conducted at Marjan Teaching Hospital in Babylon and 200 subject were enrolled,
100 patients with breast cancer and 100 healthy undivided were recruited. Subjects were selected at after the
extraction of DNA the genotype of rs17878362 C/T and rs1042522 G/C was done using TagMan-based Real-time
PCR technique.

Results: The significant was noted in cancer antigen 15-3 level between the two group where it was
45.22+4.32U/ml in cases and 22.24+2.10U/ml in control (p=0.001).as for the polymorphism rs17878362. There was
a statically significant difference in the frequency of CC 29% and CT 58% genotypes as well as in T alleles between
cases and control (p=0.001), also similar result were obtained for the polymorphism rs1042522 .the frequencies of
GG 38%; GC 62% genotypes and C alleles were statistically significantly more in the cancer group (P=0.001). The
highest risk was found for TT genotype of rs17878362 which had the OR equal to 3.11. Discrepancies from Hardy-
Weinberg Equilibrium were detected in the cases of breast cancer group in both genetic polymorphism (p=0.001).
Conclusion: The strong correlation between TP53 gene polymorphism rs17878362 and rs1042522 and high cancer
incidence. These variants seem to affect the function of TP53 protein in terms of programmed cell death, causing
genomic instability which is associated with developing of tumors. Thus, they might serve as important markers for
cancer predicant and treatment.

Key Words: Breast cancer, Polymorphism, TP53 Genetic Mutation.
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INTRODUCTION

90% the mortality to incidence ratio continues to be
significantly high in underdeveloped countries due to

According to the WHO data, breast cancer (BC) is
currently the leading cause of death and morbidity due
to its high incidence in females. for instance, about
2.3million new cases of BC are expected in 2022 while
the forecasts predict that in 2025, BC will comprise
almost 30% of newly diagnosed cancer among females
in developed regions®. Although 5 years several rates
for locally diagnosed BC are relatively high and exceed
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late stage presentation of the disease?. Epidemiological
evidence indicates including the gradual increase in BC
incidence among postmenopausal females and a
considerable 1.4% yearly increase in cases of early-
onset BC among those under fifty years old!. Both
trends are believed to be driven by complicated
interaction between lifestyle factors, such as increased
obesity and late childbearing and  genetic
predisposition®. It has also been forecasted that there
will be around 3.2 million new BC cases per year in
2050 if current tendencies continue*. Today’s clinical
management of BC relies heavily on molecular
subtypes characterized by the status of estrogen
receptors, progesterone receptors, and human epidermal
growth factor receptor2 (HER2) expression®. Two new
terms HER2-low and HER?2 ultralow were introduced
into the BC classification system to make a wider range
of patients eligible for the use of drugs formerly
prescribed exclusively for HER2 positive patents®.

The TP53 gene is situated at 17p13.1 location and is
responsible for p53 protein production, which sever as a
transcription activator in cellular processes following
different stimuli”®. As a wild type p53 usually has low
levels and is under control of the negative inhibitor of
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the TP53 in case of any changes in genomic integrity or
activation of oncogenes TP53 becomes stable and gets
activated®. Activated TP53 associates with certain DNA
response elements to activate 500 target genes and
triggers either cell cycle arrest via P21 expression or
repair processes or causes programmed cell death if
damage cannot be repaired'®. Differently from other
tumor suppressor genes which are often subject to
deletion more than 70% of TP53 alterations are
missense motions in the region of DNA binding
domain?t. The mutant forms of TP53 possess a gain of
function.

METHODS

This case-control was conducted at Marjan Teaching
Hospital in Babylon in the period from 1% December
2023 to 30" June 2025 letter No. FTU-
1401/Approval/JSDINEHU dated November 25, 2023
and 200 subject were enrolled, 100 patients with breast
cancer and 100 healthy undivided were recruited. The
diagnosis of the BC was done through ultrasound
magnetic resonance imaging, mammography on biopsy
together with confirmatory test the CA15-3 marker test.
Four milliliters of peripheral blood were taken from
each subject two milliliters of the blood where then
used of genotype TP53 whereas the other two milliliters
where use of CA15-3 analysis

Genomic DNA was executed using the pure link
Genomic DNA Excretion Kit USA based on the
protocol provide by the manufacturer Qiagen DNA
sample where type using TagMan genotyping assay Kit
with the applied biosystem 7500 real time PCR system
(Foster City CA, USA) TagMan probes with VIC and
FAM fluorophore markers were used for the TP53C/T
RS17878362and G/C RS1042522 primer sequences
respectively the reference sequences (gene bank NC-
000017.11:7668421-7687490) is shown below:

TP53 C/T rs17878362

Forward (5—3): CTGGGGACCTGGAGGGCTG
Reverse (5—3): TCACCCCAGCCCTCCAGGT

TP53 G/C rs1042522

Forward (5—3): TCCCCCTTGCCGTCCCAAGCA
Reverse (5-3): CTGGTGCAGGGGCCACGCGT

The component of the 25 pl reaction mixture includes
6.25 pul of water nucleus 3 1.25 pl of snip test and 12.5
pl of Tuchman Master mix the reaction was performed
in individual PCR tube containing 5 pl of Genomic
DNA template 10 mg on microliter and 5 pl of DNA
free water as the negative control the solution was
mixed on beer fairly centrifuge before the reaction
sample were edited to the thermal cycle and amplified
genotype was analyzed by the applied biosystem. The
CA15-3tumor marker analysis was done by employing
the Cubase E411 machine Machine an equipment that is
used in testing tumor marker. Statistical analysis was
done using the SPSS-18. For the control group Hardy-
Weinberg equilibrium was tested for the genotype

frequencies odds ratio OR and their 95% confidence
intervals (Cl) were stimulated by the Chi square testing
the relationship between the risk of BC and the
genotype of the SNP of TP53 gene RS17878362 and
RS1042522. Also, linkage disequilibrium between the
two SNPs was stimulated by Halo view A p-value of
less than 0.005 was considered significant.

RESULTS

There was no significant in age and gender while
significant in tumor marker CA15.3U/ml (Table 1). It
can be observed from table two that there exists a
highly significant genetic correlation P=0 .001 between
the study samples and particular mutations of TP53. in
the case of RS17878362, the control sample displays
the predominance of the CC genotype 72% while BC
sample indicates a greater number of individuals with
the CT genotype 58% as well as with the T allele.
Similarly, it is evident that in the control sample GG
genotype has the greatest frequency 62% while in BC
sample it is the GC genotype 62% as well as C allele
(Table 2).

Table No. 1: Demographic and laboratory results of
atients and controls (n=200)

Group Control Breast P
(n=100) cancer value
(n=100)
Age 55.22+6.32 | 56.44+3.33 2.32
CA15.3U/ml 22.24+2.1 | 45.22+4.32 | 0.001

Table No. 2: Frequency of genotypes and alleles for
TP53C/T rs17878362 and G/C rs1042522

Control Breast

Variable Cancer X2 vaFI)ue

No. | % | No. | %
Genotypes TP53 Rs17878362
CcC 72 | 72.0 | 30 | 30.0 | 60.33 | 0.001
CT 20 | 20.0 | 58 | 58.0 0.001
TT 8 8.0 | 12 | 120 0.001
Alleles
C 164 | 82.0 | 118 | 40.0 | 61.54 | 0.001
T 36 | 18.0 | 82 | 60.0 0.001
TP53 Rs1042522
GG 62 | 62.0 | 25 | 25.0 | 52.41 | 0.001
GC 30 | 60.0 | 62 | 62.0 0.001
ccC 8 8.0 | 13 | 13.0 0.0014
Alleles
G 154 | 77.0 | 112 | 56.0 | 64.37 | 0.001
C 46 | 23.0 | 88 | 44.0 0.001

The statistical assessment shows that rs104522 is
statistically significantly different from HWE and the
BC cohort P=0.014, while the controller group is in
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agreement with HWE P 0.07. The rs17878362SNP is
found to be statically significantly different from HWE
in both the case and control groups Case group
P=0.003, control group P=0.004 the difference, mark
with asterisks indicate that the observed frequency of
alleles such as GG, GC, and CC may differ from the
expected frequency in these populations (Table 3).

Table No. 3: Genotype frequencies observed and

their agreement with the Hardy Weinberg
Equilibrium
Observed | Expected x? P
value
TP53rs1042522
Case (n =100)
GG 25 21.8
GC 62 52.2 4.795 0.014
CC 13 28.0
Control (n =100)
GG 62 53
GC 30 25.1 2.68 0.07
CcC 8 4
TP53 rs17878362
Case (n =100)
CcC 30 26.0
CT 58 53.0 5.153 0.003
TT 12 20.0
Control (n =100)
CC 72 66.0
CT 20 24.0 4.027 0.004
TT 8 5.0

Table No. 4: Associations of TP53rs1042522 and
TP53 rs17878362 polymorphis

Genotype | OR(CL95%) | P
TP53 rs1042522

GG® 1

GC 3.08 (199 _6.87) | <0.001
CcC 2.72 (0.63 -8.04) <0.001
GC+CC 2.03 (2.25-7.00) <0.001
Alleles

G® 1

C 2.55 (1.78-5.03) <0.001
TP53 rs17878362

CcC 1

CT 2.92(2.00 - 7.23) | <0.001
TT 3.11 (2.01 6.77) <0.001
CT+TT 2.55 (2.43-5.77) <0.001
Alleles

C® 1

T 2.88 (1.57-1.95) <0.001

There is a strong correlation in statistics between the
occurrence of mutations in TP53 RS1042522 and
RS17878362 and an enhanced likelihood of developing
BC with regard to R 1042522. It is clear that the
presence of C allele and the genotype GG leads to an

increase in BC risk, with P value less than 0.001
Regarding RS 17878362, the risk of developing BC is
higher for the genotype TT compared to the genotype
CC, resulting in odds ratio of 3.11. It is worth noting
that there is a clear tendency in the combined genotypes
GG/CC and TT/CT toward an elevated susceptibility
(Table 4).

DISCUSSION

Breast cancer continues to be the most prevalent form
of cancer among women in the world and its occurrence
is often associated with the development index of a
particular country .in addition the discovery of
biomarkers to facilitate early detection is a critical to
reduce to reducing fatalities worldwide®?. Also known
as the guardian of the genome the TP53 gene produces
the TP53 protein that regulates essential functions such
as DNA repair cell cycle arrest and programmed cell
death or apoptosis TP53 mutations occur in the highest
numbers among BC patients about 30-50% of BC
harbor mutations in the TP53%3. It has been reported
that certain mutations within the TP53 protein may also
have oncogenic benefits thus making therapy difficult
and highlighting the requirement forTP53 based
therapeutic approaches®?. The current study highlights
the relationship between some specific TP53
polymorphisms and an increased risk of BC for instance
the polymorphism RS17878362, involving a-16 base
pair duplication in intron 3 shows a market change in
the frequency of the genotypes in control (CC equal
72% to CT 58% )with the presence of the minor allele
T being associated with a higher risk of disease
development this results aligns with other meta-analysis
in the identification of the minor allele of RS17878362
as a risk factor for developing BC moreover another
polymorphism Rs 1042522 which is responsible for the
Arg 72 pro substitution»!®, The most common
genotype in control is GG Arg 62%, but in BC patents
the GC genotype and the C allele have significantly
higher frequencies 62% it is possible that the latter can
affect the ability of TP53 gene product to undergo
apoptosis and environmental stimuliZ®.

The genotypes for two TP53 mutations, RS1042522
and RS17878362, were analyzed among BC patients
and healthy controls based on the findings, the
genotypes for the RS1042522 mutations are
significantly out of equilibrium in the BC patients
(P=0.014) but not in the controls P=0.07 the
RS1042522 mutation is located at the codon 72 locus,
which results in the arginine to proline amino acid
change affecting the protein function of apoptosis sell
cycle control®®, There is a significant departure from
Hardy Weinberg equilibrium for the Rs 17878362 allele
in the BC and control groups (p=0.003,p=0.004
respectively). Another important point to be noted is
that genetic polymorphism of the TP53 gene, which is
located on the 17 P13.1 chromosome may lead to
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inactivation of the protein and increased vulnerability to
various cancers®. Particularly, this is the case for the 16
base pair repeat in the RS17878362, which altars
mMRNA processing decreases TP53%8. The findings
indicate that the non- random localization of alleles in
the genes encoding tumor suppressors can become a
significant marker of predisposition to cancer and
genomic instability and high-risk groups.

There appears to be a statistically strong correlation
between TP53 mutations and increased risk of BC more
specifically, when analyzing the Rs1042522 mutations,
patients processing the C allele or GC genotype have
significantly increased chances of suffering from BC (P
0.001). The findings confirm the role of the Arg 72 pro
mutation as an essential regulator in the process of
cancer development through its influence on the
degradation of TP53 protein. Bunked in turn, with
regard to the RS17878362 mutation, the genotype with
the highest risk is the uh TT one with the odds ratio
being 3.11%%2°, Mutations in the pathways of tumor
suppressors act as markers for assessing the risk of
developing cancer. There is a common pattern among
the genotypes (GC + CC and CT + TT) that shows an
inclination towards the greater BC predisposition in this
experiment.

This specific gene mutation shows a close link with the
clinical result. Modern scientific literature between
2023 and 2025 support this claim by showing the role
of TP53 mutations and promoting carcinogenesis®®.
Thus, it becomes imperative to recognize these high-
risk genotypes for the development of customized
approaches and cancer therapy.

CONCLUSION

The genotype rs17878362 and rs1042522 show a strong
relationship with BC among the current Irag samples
specifically occurring that the T allele in the former or
the C allele in the later wall raise the change of
developing BC. The two genetic mutations probably
affect the activity of the TP35 gene leading to increase
genomic instability additionally significant difference
from Hardy-Weinberg equilibrium toward the non-
random distribution of this genetic mutation in
connection with the occurrence of breast cancer finely
dedicating such high-risk genetic profiles represents a
useful tool in cancer genetic for early detection and
targeted treatment.
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ABSTRACT

Objective: To investigate the prevalence of Entamoeba Gingivalis and Trichomonas Tenax among nursing staff and
students: study their relationship with some health parameters

Study Design: Descriptive study

Place and Duration of Study: This study was conducted at the Nursing College, Kufa University of Najaf City,
Irag, from 1% January 2026 to 31% March 2026.

Methods: A total of 100 participants consisting of staff and students of both males and females from 19 to 50 years
were enrolled.

Results: There were 58.9% non-infected and 50%, 42.9% were shown with Trichomonas Tenax and Entamoeba
Gingivalis respectively. In the 19-34-year age group, 44.4%, 41.7% were infected with Entamoeba Gingivalis and
both male and female recorded 33.3% with Trichomonas Tenax. Also, in the 35-50 years' group, 55.6%, 58.3% were
noticed with Entamoeba Gingivalis and 66.7%, with T. tenax for both male and female. In contrast, all participants
in the non-infected group, both males and female (100%), exhibited normal amylase levels, with no cases of
elevated amylase. Furthermore, for males and females with parasitic infections, no significant associations were
found (p > 0.05), with sinusitis, pharyngitis, nasal allergy, and gingivitis in both sexes in relation with
malondialdehyde.

Conclusion: No significant difference in terms of oral parasite infections within the educated population. The health
parameters did not show statistically significant results related to these infections, which may be due to factors such
as the severity of the infection, sample size, and the population's level of awareness. However, the presence of
disturbances in the parameters (either high or low) compared to normal values suggests the need for further research.
This is particularly important for all population groups, especially those with periodontitis and poor oral hygiene, as
studying the relationship between these parameters and the two parasites could serve as an important indicator.

Key Words: Prevalence, Entamoeba Gingivalis, Trichomonas Tenax, Alpha-amylase, Malondialdehyde.
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INTRODUCTION both of these protozoa®. The prevalence of these

parasites is often associated with factors like deficient
Entamoeba Gingivalis and Trichomonas Tenax are  oral hygiene, older age, tartar and calcareous deposits
protozoan parasites that inhabit the human oral cavity, being present, and dental disease. To thrive, these
and possibly those of domestic animals, as noted in protozoa rely on a variety of food sources, including
existing research. Since their discovery, numerous  epithelial cells, food fragments, microorganisms,
studies have shown a strong link between periodontal hemocytes and white blood cells?.
diseases such as caries, gingivitis, and periodontitis and Although T. tenax and E. gingivalis are not usually

considered harmful protozoa, their presence in the
mouth could indicate underlying oral issues like
gingivitis or oral trichomoniasis. However, more
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Correspondence: Kawther Algaseer, Lecturer, Department of ~ Studies are needed to completely understand these

Basic Science, Nursing College, University of Kufa, Irag. protozoa, their role, also their connection to more risk
Contact No: 07815150315 factors, as they might be a major reason of various
Email: kawthera.hasan@uokufa.edu.iq problems of orally health®.

- Salivary alpha-amylase is basically an enzyme already
Eg\c/?é\xgd. m?e/'-Jzuolfﬁzozs present in the human saliva that is an essential role for
Accepted:  August, 2026 starch digesting. Besides its role in digesting
carbohydrates, salivary alpha-amylase has garnered
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interest for its potential involvement in various
pathophysiological processes, including gums disease®.
Amylase is a vital protein released in both saliva and
serum as part of the body’s immune response to
periodontal disease®.

Oxidative stress occurs when there's an imbalance
between reactive oxygen species (ROS) and
antioxidants in the body, leading to cell damage®.
Malondialdehyde is a key marker used to measure
oxidative stress and antioxidant levels’.

Oral parasites typically emerge when a person
overlooks or is unaware of existing oral health issues®.
The present study was conducted to investigate oral
parasites in an educated population, specifically the
staff and students of the nursing college, and to
examine certain parameters.

METHODS

This descriptive study was conducted at Nursing
College, Kufa University of Najaf City, Iraq from 1%
January 2026 to 31% March 2026 vide letter MDA-KU-
901 /Approval/JSDINEHU dated December 28, 2025.
A total of 100 participants consisting of staff and
students of both males and females from 19 to 50 years
were enrolled.

At room temperature (25-28°C), the saliva was diluted
using normal saline in a sterilized cup, were stained
with Giemsa stain immediately after dilution. Then
swabs were immersed in a solution (saliva sample with
normal saline), and the swab was rolled onto a slide. A
light microscope (40x-400x) was used to investigate
these parasites in samples. Saliva were gathered in a
quiet room at 8 AM to 12 PM. Participants were
instructed to abstain from eating or drinking for at least
a one hour before the examination. After this waiting
period, they rinsed their mouths with water sundry
times and waited 1-2 minutes until the water was clear
before the saliva collection began. Then at 4,000 rpm
for 10 minutes the samples were centrifuged, and stored
in small Eppendorf tubes at -20°C until analysis.
Salivary malondialdehyde levels (nMol/ml) were
measured using a method where malondialdehyde
reacts with Thio Barbituric Acid, producing a pink-
colored complex. This complex was analyzed
spectrophotometrically, with absorbance readings taken
at 532 nm. For salivary alpha-amylase (U/ml) analysis,
the Amylase-Test Wako (Osaka, Japan) was used. The
manufacturer’s instructions. (FUJIFILM Wako Pure
Chemical Corp). Participants aged between 19 and 50
years who do not have any chronic or systemic
diseases, such as diabetes or cardiovascular issues,
signs of gingivitis, sinusitis, pharyngitis, or allergies
were included. Individuals with systemic conditions,

such as diabetes or heart disease, pregnant or
breastfeeding women, used antibiotics or anti-
inflammatory medications in the past three months, or
have undergone periodontal treatment in the last six
months were excluded. The data was analyzed through
SPSS-26. For qualitative data, Chi-square (non-
parametric test) was used. Statistically significant was
considered at P<0.05.

RESULTS

There were 73% non-infected with parasites, while 21%
had E. gingivalis infections and 6% had T. tenax (Table
1). Table 2 observed the males, 58.9% were non-
infected and 50% were infected with T. tenax, while
females represented 41.1% of the non-infected group
and 50% of the infected group (P>0.05). In males,
42.9% were an infected with E. gingivalis but 57.1%
were infected group (P>0.05). Table 3 showed in the
19-34-year age group, among males 44.4% were
recorded with T. tenax and 33.3% with E. gingivalis.
On the other hand, in the 35-50years' group, 55.6%
were infected with T. tenax and 66.7% with E.
gingivalis, no statistically significant. Regarding
females, in 19-34-year age group, 41.7% of infections
were due to T. tenax and 33.3% to E. gingivalis. In the
35-50years' group, 58.3% were infected with T. tenax
and while 66.7% with E. gingivalis statistically not
significant (P<0.05)

Table No. 1: Frequencies of parasite (N=100)

Type of infection No. %
Non-Infected 73 73.0
Entamoeba Gingivalis 21 21.0
Trichomonas Tenax 6 6.0
Table No. 2: Relationship between sex and
Trichomonas Tenax Infection (N=79) and
Entamoeba Gingivalis Infection (N=94)
. Chi- | P-
Variable Nfg\?;?l LH(;\?:I Total | square| value
(df) | (Sig.)
Trichomonas Tenax
Male 43 3 46
(58.9%)| (50%) | (58.2%)| 0.181 |0.671
Female 30 3 33 (1) | (NS)
(41.1%)| (50%) | (41.8%)
Entamoeba Gingivalis
Male 43 9 52
(58.9%)| (42.9%)| (55.3%)| 0.699 [0.192
Female 30 12 42 (1) [ (NS)

(41.1%)| (57.1%)| (44.7%)
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Table No. 3: Relationship between age groups (years) and parasitic infection among males (N=12) and

females (N=15)

Parasitic Infection i- -
Variable —— Total Chi-square P v_alue
E. gingivalis T. tenax (df) (Sig.)

19-34 4 (44.4%) 1(33.3%) | 5 (41.7%)

Male age (years) 0.114 (1) 0.735 (NS)
35-50 5 (55.6%) 2 (66.7%) | 7 (58.3%)
19-34 5 (41.7%) 1 (33.3%) 6 (40%)

Female age (years) 0.175 (1) 0.675 (NS)
35-50 7 (58.3%) 2 (66.7&) 9 (60%)

Table No. 4: Relationship between disorders and parasitic infection among males (N=12) and females (N=15)

Type of Infection i- -
Variable -yp. . Total Chi-square P vglue
E. gingivalis T. tenax (df) (Sig.)

Sinusitis 2 (22.2%) - 2 (16.7%)
. Pharyngitis 3 (33.3%) - 3 (25%)

Male Disorders 4.000 (3) 0.261 (NS)
Nasal allergy 1(11.1%) - 1 (8.3%)
Gingivitis 3(33.3%) 3 (100%) 6 (50%)
Sinusitis 2 (16.7%) - 2 (13.3%)
. Pharyngitis 2 (25%) - 3 (20%)

Female Disorders 3.281 (3) 0.350 (NS)
Nasal allergy 2 (16.7%) - 2 (13.3%)
Gingivitis 5 (41.7%) 3(100%) | 8(53.3%)

Table No. 5: Relationship between Gender and Amylase Level among parasitic infected (N=27) and non-
infected (N=73) sample

Amylase Level i R
Variable and Gender y - Total Chi-square P v_alue
Normal Level High Level (df) (Sig.)
10 (83.33%) 2 (16.67%) 12
Males (100%)
Infected 1.741 (1) .187 (NS)
Females 9 (60%) 6 (40%) 15
(100%)
43 (100%) - 43
_ Males (100%)
Uninfected 30 (100%) 0 N/A
A -
Females (100%)

Table No. 6: Relationship between disorder and malondialdehyde
(N=12), parasitic infected females (N=15), non-infected males (N=13), and non-infected females (N=9) sample

level among parasitic infected males

Malondialdehyde levels Total Chi-square P-value
Disorder of Gender (nMol/ml) (df) (Sig.)
Normal Level| High Level
Sinusitis 1 (50%) 1 (50%) 2 (100%)
. Nasal allergy - 1 (100%) 1 (100%)
Males infected 5 naitis 2 (3333%) | 1(6667%) | 3(100%) | 140 | 634(NS)
Gingivitis 2 (33.33%) 4 (66.57%) | 6 (100%)
Sinusitis - 2 (100%) 2 (100%)
. Pharyngitis 1 (33.33%) 2 (66.67%) 3 (100%)
Females infected Nasal allergy 1 (50%) 1 (50%) 2 (100%) 1.313 (3) .726 (NS)
Gingivitis 3 (37.50%) 5(62.50%) | 8 (100%)
i iti 0 0 0,
Males Slnusms_ . 3 (60%) 2 (40%) 5 (100%) <0001
uninfected Pharyngitis - - - 21.591 (3) (HS)
Nasal allergy 4 (100%) - 4 (100%)
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Gingivitis 2 (50%) 2 (50%) 4 (100%)
Sinusitis 1 (50%) 1 (50%) 2 (100%)
Females Pharyngitis 1 (50%) 1 (50%) 2 (100%)
uninfected Nasal allergy 3 (60%) 2 (40%) 5 (100%) 10.962 (3) 012 (9)
Gingivitis - - -

Table 4 showed among males, sinusitis, 22.2% were
recorded with E. gingivalis and none with T. tenax. For
those with pharyngitis, 33.3% had E. gingivalis and
none had T. tenax. One case of nasal allergy (11.1%)
was associated with E. gingivalis infection only. In
contrast, males with gingivitis showed the highest
association, with 33.3% infected by E. gingivalis and
100% by T. tenax, no statistically significant. In
females, sinusitis and nasal allergy, 16.7% in each
group were observed with E. gingivalis, with no cases
of T. tenax infection. For those with pharyngitis, 25%
were showed with E. gingivalis, again with no T. tenax
cases. Females with gingivitis showed 41.7% infected
by E. gingivalis and 100% by T. tenax. Statistically no
significant (P>0.05) was difference.

Table 5 observed in the infected group, 16.67% of
males exhibited high amylase levels compared to 40%
of females, while 83.33% of males and 60% of females
had normal amylase levels. no significant association.
Table 6 showed in infected males 50% for both normal
and high levels with sinusitis, 100% high levels with
nasal allergy with no normal cases, 33.33% and 66.67%
for both normal and high level of pharyngitis and
gingivitis respectively. For infected females, this table
observed 100 % for high level with sinusitis with no
cases for normal level, 50 ,50 % normal and high level
respectively with nasal allergy, 33.33% and 66.67% for
both normal and high levels of pharyngitis and
37.50%,62.50% normal and high levels of gingivitis
respectively. For males and females with parasitic
infections, no significant associations were found (p >
0.05), as seen with sinusitis, pharyngitis, nasal allergy,
and gingivitis in both sexes.

DISCUSSION

The mouth serves as the entry point between the outside
world and the body, helping to maintain oral balance,
safeguard the mouth, and prevent illness®.

This study observed the majority of participants were
non-infected, while infections caused by E. gingivalis
were reported in 21% of participants and T.tenax in 6%.
The higher proportion of non-infected individuals
suggests that the study sample is generally healthy. A
study by Malaa et al® found a correlation between lower
frequencies of oral parasites and higher education levels

among individuals. However, the presence of
infections, even in small proportions, among this
healthy, educated population underscores the

importance of continued research into oral and nasal
pathogens.

This study focused on the staff and students of a
nursing college, selecting this sample is necessary in
order to increase their knowledge and awareness, due to
their educational role regarding these diseases in
society, the study of Al-Abbas et al'® showed the role of
the educational program in improving and enhancing
nurses’ knowledge about Trichomoniasis. However, the
results of this study do not align with previous surveys
conducted on patients attending dental departments in
different provinces®. In our results the percentage of
these oral parasites were higher than the results of
Oladokun et al*2. The higher rates of E. gingivalis in
patients with periodontal gums compared to healthy not
only indicates the presence of the disease but may also
be connected to the severity of the condition and its
tendency to worsen over time!2.

The current study revealed no significant association in
prevalence of T. tenax and E. Gingivalis among male
and females. These results are similar to previous
studies that found no gender differences in the
incidence of T. tenax in individuals with periodontal
disease!®, and disagree with Gichki et al?, in contrast,
incidence of E. gingivalis align with findings of
Stensvold et al?> and Oladokun et al'?. The lack of a
significant difference of age on the incidence of either
T. tenax or E. gingivalis in the present study is similar
to findings from previous studies®!?, and differ from
those of Nuaimi®*. While certain infections may appear
to be more common in one gender, these differences
often become insignificant when accounting for other
factors, such as socio-economic status and access to
healthcare®®. This lower rate of T. tenax in both males
and females in our study compared to some other
studies may be due to the fact that T. tenax is more
spread in individuals with poor oral hygiene and
periodontitis, factors that were not established in our
study.

The current study showed that different disorders were
linked to varying rates of E. gingivalis infections in
both males and females. The sample with gingivitis had
a stronger association with E. gingivalis and T. tenax,
with no significant association between sinusitis, nasal
allergy, pharyngitis, and gingivitis. The findings of
these two parasites in individuals with gingivitis align
with other studies®®1214, QOther studies confirmed that
T. tenax is documented to have a greater occurrence in
periodontitis patients than gingivitis and other
groups®1,

In term of alpha-amylase levels, our findings showed in
both male and female no significant difference. These
results contrasting with those of Bharadwaj et al® and
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Al-Nuaimi et al'®. The significant increase in amylase
levels observed in other studies compared to our
finding, may be influenced by various factors.
Increased alpha-amylase level has also been linked to
greater severe periodontal disease, further signifying its
possible as a biomarker for severity of periodontitis?’.

CONCLUSION

There is no significant difference between both infected
males and females of various ages and the non-infected
group in terms of oral parasite infections within the
educated population. The health parameters did not
show statistically significant results related to these
infections.
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ABSTRACT

Objective: To assess effectiveness of an educational program in improving knowledge of pregnancy danger signs
among primigravida women.

Study Design: A quasi-experimental study

Place and Duration of Study: This study was conducted at the Primary Health Care Centers, Governorate of
Karbala, Irag from 1%t September 2024 to 31 January 2025.

Methods: A quasi-experimental study was conducted at Primary Health Care Centers, Governorate of Karbala, Iraq
and 98 first time pregnant mothers were enrolled.

Results: There were big improvements in post-test 69.4% as good knowledge in contrast 100% of the participants
have a poor level of knowledge in pre-test stage. The high education, employed and high economic status tend to
high knowledge levels (P<0.05) while in post-test knowledge, no significant (P>0.05) association between total
knowledge score (post-test stage) and socio-demographic variables.

Conclusion: A well program of teaching can be an equally effective and more equitable intervention to improve the
overall level of knowledge toward the warning signs of pregnancy in the first-time pregnant woman. Integrating
evidence-based education into routine antenatal care for first-time pregnant women can promote timely care-seeking
and reduce preventable maternal complications.
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INTRODUCTION

The state of being pregnant is characterized by
increased physical stress and demands for energy. The

Other physiological changes that occur throughout the
entire course of pregnancy, from conception through
the postpartum period, affect the mother's anatomy and
physiology to meet the mother's changing metabolic

mother’s body undergoes many changes as it adapts to
support the growing baby and placenta. In order for
health care providers to recognize any medical
problems that may arise during pregnancy, they must
first learn how to identify what is normal for a woman
who is expectantly pregnant. By knowing these
changes, providers will have an easier time identifying
medical problems when they occur.?
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and physical needs in order to nourish the growing
fetus. In addition to affecting how the fetus grows and
develops, some of these changes can also contribute to
pregnancy-related complications such as preeclampsia,
postpartum cardiomyopathy, and perhaps postpartum
depression.?

Danger signs during pregnancy indicate that a serious
complication has developed either in the mother or the
fetus which is at risk of resulting in adverse health
effects or even death to the mother or fetus at the time
of delivery or within the initial hours after delivery.®
Pregnancy, childbirth, and postpartum have many
symptoms - the severe vaginal bleeding, swollen hands
or faces, blurry vision, severe abdominal pain, leaking
fluid from the vagina, cramps, pelvic pressure,
backache, nausea, headaches, burning or pain with
peeing, decreased fetal movement, a long time in labor,
convulsions, a retained placenta (where the placenta
stays inside after delivery), being unconscious, and
feeling very weak - that a woman and her healthcare
provider should know about so they can quickly
diagnose any life-threatening issues.*
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Maternal mortality remains a serious burden in most of
the developing countries such as Iraq and hence, change
towards Millennium Development Goal (MDG) five
has been specifically overlooked. The mortality ratio of
motherhood in developing countries is 15 times higher
than in developed countries.® The first step to the proper
and timely referral to the basic and necessary obstetric
care is the knowledge of danger signs of obstetric
complications.®

Limited knowledge on the signs of obstetric danger
leads to delays in seeking and getting skilled care’, and
the recognition of danger signs early is highly relevant
to prevent delay in decision seeking to get healthcare.®
Although the level of health-seeking action was low in
the developing countries, over three-fourths of the
women were now undertaking suitable health-seeking
action following the warning signs in their
pregnancy.®10

This study performed in an Iraqgi setting will give
locally specific evidence of whether the knowledge of
the primigravida women on the signs of pregnancy
danger can be increased by the use of an educational
program. It is hoped that the findings will enlighten the
healthcare providers, planners, and policymakers about
the importance of incorporating the educational
interventions that are specifically chosen into regular
antenatal care services. In the long-term, this would
help to increase maternal awareness, prompt care-
seeking, complications and maternal and neonatal
health outcomes in Irag. The hypothesis was the
knowledge of primigravida women regarding
pregnancy danger signs will greatly increase after the
intervention through a structured educational program
compared to the knowledge of these women before the
intervention. Increasing awareness and knowledge of
the most important warning signs is likely to make the
program result in the timely health-seeking behavior
and help to prevent avoidable maternal complications.

METHODS

A one-group pre-test/post-test quasi-experimental study
was conducted at six Primary Health Care Centers (Al-
Nasr, Al-Tahadi, Al-Malhag, Al-Wafaa, Al-Iskan, and
Al-Muwazafeen) in Karbala, Iraq, from September 1,
2024, to January 31, 2025 vide letter No.
3434/QM/Approval/JSDINEHU dated August 6, 2024.
A total of 98 primigravida women were recruited
through purposive sampling. Women receiving
antenatal care at the study centers who provided written
informed consent were included, while those who
declined participation or withdrew after the intervention
were excluded.

Data were collected through face-to-face
interviews using a two-part questionnaire covering
sociodemographic characteristics and 43 knowledge
items related to major pregnancy danger signs,
including vaginal bleeding, headache, seizures, severe
abdominal pain, fever, edema, reduced fetal movement,

and sickness, fatigue, or exhaustion. Correct responses
were scored 1 and incorrect responses 0, giving a
maximum score of 43. Knowledge was classified as
poor (<22; <50%), moderate (22—-32; 50%—-<75%), or
good (=33; >75%). The questionnaire demonstrated
high internal consistency (Cronbach's 0=0.935).1!

The study comprised assessment, implementation, and
evaluation phases. Baseline sociodemographic and
knowledge data were obtained before the intervention.
Participants then received a single structured
educational session based on Iragi Ministry of Health
guidance, delivered through interactive lectures, group
discussions, flipcharts, and demonstrations. An
immediate post-test was subsequently administered to
assess changes in knowledge.

Data were analyzed using SPSS version 27. Pre- and
post-test mean knowledge scores were compared using
paired t-tests, while multiple linear regression was used
to assess associations between sociodemographic
characteristics and total knowledge scores. A P-value
<0.05 was considered statistically significant.

RESULTS

Table No. 1: Sociodemographic characteristics of
regnant women (n=98)

Variables | No. | %

Age (years)

16-20 36 36.7
21-25 40 40.8
26-30 17 17.3
31-35 5 51
Level of Education

Unable to read and write 13 13.3
Read and write 8 8.2
Primary school 32 32.7
Intermediate school 5 5.1
Secondary school 19 19.4
University and above 21 21.4
Occupation status

Housewife 58 59.2
Student 18 18.4
Employed 22 22.4
Economic status

Insufficient 29 29.6
Sufficient to some extent 56 57.1
Sufficient 13 13.3
Residency

Rural 46 46.9
Urban 52 53.1
Trimester of current pregnancy

First trimester 53 54.1
Second trimester 35 35.7
Third trimester 10 10.2
Do you currently receive regular prenatal care visits

Yes 93 94.9
No 5 5.1
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Most participants were aged 21-25 years (40.8%), had
primary-level education (32.7%), were housewives
(59.2%), reported partially sufficient income (57.1%),
lived in urban areas (53.1%), and were in the first
trimester (54.1%). Regular prenatal care was reported
by 94.9% of participants (Table 1).

Knowledge scores improved significantly after the
educational intervention across all assessed domains
(P<0.05) (Table 2). Before the intervention, all
participants had poor knowledge; after the intervention,

69.4% had good knowledge and 30.6% had moderate
knowledge (Table 3).

On multivariable analysis, higher education (p=0.269,
P=0.007), employment ($=0.393, P<0.001), and higher
economic status (f=0.285, P=0.004) were significantly
associated with greater pre-test knowledge. Age,
residence, trimester, and regular prenatal care were not
significant predictors (Table 4). No sociodemographic
variable was significantly associated with post-test
knowledge scores (P>0.05) (Table 5).

Table No. 2: Comparison of mean scores between knowledge domains for pre- and post the test
Knowledge domains Pre-test Post-test P-value
Mean+SD Ass. Mean+SD Ass.
Vaginal Bleeding 0.53+0.30 Moderate 0.90+0.08 Good 0.008
Headache 0.50+0.39 Moderate 0.79+0.21 Good 0.012
Seizures (epilepsy) 0.27+0.26 Poor 0.83+0.12 Good 0.006
Severe abdominal pain 0.50+0.35 Moderate 0.90+0.10 Good 0.049
Fever 0.26+0.24 Poor 0.85+0.12 Good <0.001
Edema (swelling) 0.07+0.14 Poor 0.69+0.15 Moderate <0.001
Low Fetal Movement 0.31+0.30 Poor 0.86+0.21 Good 0.007
Feeling sick, tired and exhausted during pregnancy 0.49+0.41 Poor 0.86+0.17 Good 0.020
The overall knowledge 0.37+0.16 Poor 0.84+0.07 Good <0.001

Mean score: Poor<50% (<0.5 mean score), Moderate 50%-<75% (0.5-<0.75 mean score), and Good >75% (>0.75

mean score)

Table No. 3: The distribution of the primigravida according to levels of knowledge

Pre-test Post-test
Knowledge Level No. % No. %
Poor (<22 score) 98 100.0 - -
Moderate (22-<33 score) - - 30 30.6
Good (>33 score) - - 68 69.4

Table No. 4: Multiple linear regression to identify the association between total knowledge score (pre-test
stage) and socio-demographic variables

Unstandardize | Standardized 95.0% Confidence Interval

d coefficients Coefficients for B
Model t P-value Lower

B SE Beta Bound Upper Bound

Age (Older age) 0.101 | 0.072 0.140 1.389 0.168 -0.043 0.245
Level of Education (high 0.446 | 0.163 0.269 2.735 | 0.007 0.122 0.769
education)
Occupation status (Employed) 1.329 | 0.317 0.393 4,192 | <0.001 0.700 1.958
Economic Status (high) 1.252 | 0.430 0.285 2.910 0.004 0.398 2.107
Residency (Urban) -0.781 | 0.565 -0.140 -.383 0.170 -1.902 0.340
Trimester of Current Pregnancy -
(third) -0.637 | 0.419 -0.153 1521 0.132 -1.469 0.195
Do you currently receive regular -1.075 | 1.289 -0.085 -834 | 0.406 -3.633 1.483
prenatal care visits

Table No. 5: Multiple linear regression to identify the association between total knowledge score (post-test
stage) and socio-demographic variables

Unstandardize | Standardized 95.0% Confidence Interval

d coefficients Coefficients P- for B
Model t value Lower

B SE Beta Bound Upper Bound

Age (Older age) 0.636 | 0.533 0.121 1.193 | 0.236 -0.422 1.694
Level of Education (high 0.014 | 0.274 0.005 0.050 | 0.960 0,530 0.558
education)
Occupation status (Employed) 0.009 | 0.558 0.002 0.016 | 0.987 -1.099 1.117
Economic Status (high) -0.050 | 0.727 -0.007 -0.068 | 0.946 -1.493 1.393
Residency (Urban) -0.395 | 0.923 -0.044 -0.428 | 0.670 -2.226 1.437
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'(I;Llirrnde)ster of Current Pregnancy 0130 | 0.687 0.019 0.189 0,850 033 aos
Do you currently receive regular 0340 | 2.004 0.017 0162 | 0871 17 -
prenatal care visits : . . . . . )

DISCUSSION

The current study revealed an improvement in the level
of knowledge after the educational program about
danger signs during pregnancy. This result agreed with
the study findings conducted in Saudia Arabia'? which
found that the increase in the knowledge about birth
preparedness and pregnancy outcomes in women was
highly statistically significant between preprogram and
after program. In Indonesia, maternal class education is
a key factor in enhancing the capacity of pregnant
women to recognize early signs of danger in the
carrying of the pregnancy.'® The notable improvement
in the post-intervention scores with the help of
Wilcoxon test result (p = 0.003) proves that the
educational sessions are effective in improving the
maternal knowledge and vigilance.

In Uganda, Lee et al** reported that all items of
knowledge were better after the educational program.
Also, another study in Indonesia found that there was
improvement in post-test knowledge about danger signs
compared to pre-test knowledge.!® In Egypt, health
teaching sessions do have an effect on enhancing the
knowledge of women about danger signals during
pregnancy.®

The current study showed that that the level of
knowledge increased after the educational program is
possibly due to the formality and concentration of the
intervention, which presented clear and evidence-based
pieces of information about danger signs of pregnancy
clearly and understandably. Interactive teaching
approaches and straightforward explanations must have
promoted the attention, understanding and memory of
the key concepts in the participants. Besides, the
presentation of the program in form of the antenatal
visits formed a suitable learning environment, since the
information was directly associated to the current
experiences in the lives of the women, enhancing
motivation and interest to attend the sessions. Recall
might also be reinforced by the use of immediate
content reinforcement by post-testing. Moreover, the
primigravida women are generally unprepared in terms
of previous information, so they are more open to new
information, and hence such gains can be significant
after specific education.

In pre-test knowledge, the results indicated that the
participants have high education, and employed, and
high economic status tend to high knowledge levels at
significantly level less than 0.05. The results were
consistent with different countries revealed maternal
and husband education level, occupation, family size,
and family income were some of the predictors of
mothers’ knowledge of obstetrics danger signs of
pregnancy'’?° This substantial correlation between
greater pre-test knowledge and the level of education,

employment, and economic status of participants
(P<0.05) is potentially explained by the better access to
health information, resources, and healthcare services
by those groups. More educated women have more
chances to know the information about health and seek
knowledge about pregnancy and work-related women
may have more access to health education because of
their employment and more social contacts. The
increased economic status will facilitate easier access to
antenatal care, educational resources, and online
information channels that will collectively improve the
perception of the signs of pregnancy danger. These
have been associated with a better level of knowledge
after the educational intervention which can be seen as
the part of socioeconomic determinants in determining
the level of maternal health awareness.

After intervention, the current outcomes revealed that
the difference between total knowledge score and
socio-demographic  variables did not show any
statistical significance (P>0.05).The findings are
consistent with the findings carried out in India?, the
research was on the knowledge level on childbirth
among the primigravida mothers who visited the ante-
natal outpatient unit of one of the chosen hospitals in
Bhopal. They discovered that knowledge and socio-
demographic features of the studied sample did not
have any statistically significant relationship. From our
point of view, the fact that the differences between
post-test  scores of total knowledge and
sociodemographic  variables (P>0.05) do not
demonstrate significant differences may suggest that the
program was equally efficient in all groups of
participants, irrespective of their age, education,
occupation, economical status, and residency. The
educational session was structured and standardized,
which also contributed to the similarity of the
information offered to all primigravida women, and this
situation reduced the differences in the baseline and
produced similar knowledge gains.

CONCLUSION

A well-designed program of teaching can be an equally
effective and more equitable intervention to improve
the overall level of knowledge toward the warning signs
of pregnancy in the first-time pregnant woman.
Integrating evidence-based education into routine
antenatal care for first-time pregnant women can
promote timely care-seeking and reduce preventable
maternal complications.
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ABSTRACT

Objective: To assess the effect of a structured educational intervention on empathy and caring behavior among
nursing interns and to examine gender-based differences in these outcomes

Study Design: Two group quasi-experimental study

Place and Duration of Study: This study was conducted at the University of Lahore, from 1% February 2026 to
31t March 2026.

Methods: Forty six interns were enrolled. Data were gathered using a demographic questionnaire, the Toronto
Empathy Questionnaire (TEQ), and the Caring Dimension Inventory-25 (CDI-25).

Results: The median age of participants was 25 years (20-29) and the median GPA was 3.40 (2.90-3.80). Among
males, empathy increased from 16.38 £7.939 to 55.25+2.212 (p< 0.001), while among females it increased from
20.04+6.684 to 55.09+2.151 (p=0.034). Caring behavior increased from 48.65+5.605 to 87.87+5.137 among males
(p=0.012) and from 48.04+5.287 to 88.00+5.551 among females (p=0.014). Females had significantly higher
baseline empathy than males (p=0.034); however, no significant gender differences were observed in post-test
empathy (p=0.183) or caring behavior (p=0.190).

Conclusion: The structured educational intervention was associated with significant improvements in empathy and
caring behavior among both male and female nursing interns. Although females demonstrated higher baseline
empathy, post-intervention scores became comparable between genders, suggesting that structured educational
strategies may effectively enhance empathy and caring competencies regardless of gender.
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INTRODUCTION

Empathy and caring behavior are considered central
attributes of professional nursing practice. Nursing is
not limited to the performance of technical procedures
or the management of physical symptoms; it also
involves  understanding patients'  experiences,
responding to their emotional needs, respecting their

patients, whereas caring behavior reflects the practical
expression  of  compassion,  respect, support,
attentiveness, and commitment within the nurse-patient
relationship. Together, these attributes contribute to the
delivery of holistic and patient-centered care?.

The importance of empathy in nursing extends beyond
interpersonal communication. An empathic nurse is

individuality, and providing care with compassion and
dignity!. Empathy enables nurses to recognize and
understand the feelings, perspectives, and concerns of
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better able to establish therapeutic relationships,
identify patients' concerns, communicate effectively,
and provide emotional support during illness and
recovery. Similarly, caring behavior allows nurses to
translate professional values into observable actions®.
Behaviors such as active listening, respectful
communication, timely response to patient needs,
emotional reassurance, and the preservation of privacy
and dignity can influence patients' perceptions of the
quality of nursing care*. Therefore, empathy and caring
behavior are essential competencies that should be
developed throughout nursing education and reinforced
during clinical practice.

The nursing internship represents a particularly
important period for the development of these
competencies. During this transitional stage, nursing
interns move from a predominantly academic learning
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environment into clinical settings where they are
expected to apply theoretical knowledge and develop
professional competence®. They encounter patients with
complex health conditions, interact with families and
multidisciplinary healthcare teams, and experience the
practical realities and pressures of healthcare delivery®.
Although  clinical exposure provides valuable
opportunities for professional development, factors
such as heavy workload, time constraints, emotional
exhaustion, and adaptation to new responsibilities may
create challenges in maintaining consistent empathic
and caring interactions®.

Educational  institutions  have an  important
responsibility to prepare nursing students and interns
not only with clinical knowledge and technical
competence but also with the interpersonal and
humanistic skills required for professional nursing
practice’.  Traditional nursing education often
emphasizes knowledge acquisition and psychomotor
skills; however, the deliberate development of empathy
and caring behavior may require structured educational
approaches®.  Educational interventions involving
interactive discussions, reflective learning, case-based
scenarios, role-playing, patient narratives, and guided
clinical reflection may help nursing interns better
understand patients’ perspectives and incorporate
empathy and caring into their daily clinical practice®.

A structured educational intervention can strengthen
empathy and caring by helping nursing interns reflect
on clinical experiences, understand patient needs,
practice empathic communication, and apply caring
behaviors in patient-centered carel®. Gender may also
influence empathy and caring through differences in
professional socialization, communication, emotional
expression, and clinical experiences. However, previous
studies have reported inconsistent gender differences;
therefore, examining gender-based variations and
responses to educational interventions is important*®.
Despite the recognized importance of empathy and
caring in nursing, there remains a need for interventions
specifically designed to strengthen these competencies
during the internship period?. Nursing interns are at a
critical stage of professional development, where
educational support may influence the formation of
long-term attitudes and behaviors toward patient care®s.
Evaluating the effectiveness of a structured educational
intervention can provide evidence regarding whether
targeted teaching strategies improve empathy and
caring behavior beyond routine clinical exposure.
Therefore, the present study purpose was to evaluate
the effectiveness of a structured educational
intervention in improving empathy and caring behavior
among nursing interns. In addition, we will examine
gender-based differences in empathy and caring
behavior. The findings may contribute to the
development of evidence-based educational strategies
that promote compassionate, patient-centered, and

gender-responsive approaches to nursing education and
clinical training.

METHODS

This two group quasi-experimental study was
conducted at The University of Lahore and the data
were collected from Ittefag Hospital Trust and
Government Teaching Hospital Shahdara from 1%
February 2026 to 31% March 2026 letter No.
UOL/IREB/26/16/03/10 dated January 14, 2026. A total
of 46 BSN nursing interns aged 20-30 years,
comprising 23 males and 23 females were included.
The intervention focused on patient-centered care,
effective communication, active listening, compassion,
emotional understanding, and caring behaviors through
interactive lectures, case discussions, clinical scenarios,
role-play, and reflective activities. Data were collected
using a demographic questionnaire, the Toronto
Empathy Questionnaire (TEQ), and the Caring
Dimension Inventory-25 (CDI-25). The TEQ contained
16 items with a total score ranging from 0 to 64, while
the CDI-25 consisted of 25 items with scores ranging
from 25 to 125. The validity and reliability of the
instruments were established, with the TEQ
demonstrating a content validity index (CVI) of 0.85
and Cronbach’s alpha of 0.81, while the CDI-25
showed a CVI of 0.79 and Cronbach’s alpha of 0.91.
Data were analyzed using SPSS-26. The paired t-tests
assessed pre- and post-intervention changes and
independent-samples t-tests examined gender-based
differences. Statistical significance was considered at
p<0.05.

RESULTS

There were 23 (50%) males and 23 (50%) females.
Majority of participants were from urban areas 30
(65.2%), while 16 (34.8%) were from rural areas (Table
1). The median age was 25 years, with a minimum age
of 20 years and a maximum age of 29 years. Regarding
academic performance, the median GPA was 3.40,
ranging from a minimum of 2.90 to a maximum of 3.80
(Table 2).

Table No. 1: Demographic characteristics of nursing
interns (N=46)

Variable No. %
Male 23 50.0
Gender Female 23 50.0
. Urban 30 65.2
Place of residence Rural 16 34.8

Among male participants, the mean empathy score
increased from 16.38+7.939 at pre-test to 55.25+2.212
at post-test, while among female participants it
increased from 20.04+6.684 to 55.09+2.151. Similarly,
the mean caring behavior score among males increased
from 48.65+5.605 to 87.87+5.137, whereas among
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females it increased from 48.04+5.287 to 88.00+5.551.
The reported p-values were statistically significant
(p<0.05), indicating significant improvement in
empathy and caring behavior among both male and
female nursing interns following the intervention
(Table 3).

although females had significantly higher baseline
empathy, the post-intervention scores for both empathy
and caring behavior were comparable between male
and female nursing interns.

Table No. 2: Descriptive statistics of nursing interns

At baseline, the mean empathy score was significantly (N= 46)
higher among female interns (20.04 + 6.684) than male Statistics Age (years) GPA/%
interns (16.38+7.939), with a mean difference of -3.66 Median 25.0000 3.4000
(p=0.034). However, no statistically significant gender Minimum 20.00 2.90
difference was observed in post-test empathy scores, Maximum 29.00 3.80
with males scoring 55.25+2.212 and females 25 3.1000
55.09+2.151 (p=0.183). Similarly, no significant gender Percentiles 50 3.4000
differences were found in pre-test caring behavior 75 3.6000
scores (48.65+5.605 vs. 48.04+5.287, p=0.168) or post-
test caring behavior scores (87.87£5.137 vs.
88.00+£5.551, p=0.190). These findings indicate that
Table No. 3: Comparison of empathy and caring behavior scores of genders
Outcome Variable Gender Pre-test (Mean£SD) | Post-test (Mean+SD) p-value
Empathy Score Male 16.38+7.939 55.25+2.212 <0.001
Female 20.04+6.684 55.09+2.151 0.034
Caring Behavior Male 48.65+5.605 87.87+5.137 0.012
Score Female 48.04+5.287 88.00+5.551 0.014

Paired t test with p<0.05

Table No. 4: Comparing of empathy and caring behavior scores between male and female nursing interns

Variable MJLZS\TS?) Fel\rr/:zgenins—éB) Mean Difference p-value
Empathy — Pre-test 16.38+7.939 20.04+6.684 -3.66 0.034
Empathy — Post-test 55.25+2.212 55.09+2.151 0.16 0.183
Caring Behavior — Pre-test 48.65+5.605 48.04+5.287 0.61 0.168
Caring Behavior — Post-test 87.87+5.137 88.00+£5.551 -0.13 0.190

Independent t test with p<0.05
DISCUSSION

The present study was demonstrated substantial
improvement in both empathy and caring behavior
among male and female nursing interns following the
intervention. The demographic findings showed an
equal distribution of male and female nursing interns,
with 23 (50%) in each group, while 65.2% were from
urban and 34.8% from rural areas. The participants had
a median age of 25 years (20-29 years) and a median
GPA of 3.40 (2.90-3.80), indicating a relatively young
and academically comparable group of nursing interns
at a similar stage of professional development?4,

A notable finding was the marked improvement in
empathy among both male and female nursing interns
following the educational intervention. Among male
participants, the mean empathy score increased from
16.38+7.939 at pre-test to 55.25+2.212 at post-test,
while female participants increased from 20.04+6.684
to 55.09+2.151. The paired-samples analysis indicated
statistically significant improvement among both males
and females (p<0.001 and p=0.034, respectively). This
substantial increase suggests that empathy can be
strengthened through structured educational

experiences rather than being regarded solely as a fixed
personal characteristic®®. The intervention's
combination of interactive lectures, reflection, role-
playing, simulation, patient narratives, and clinical
discussion may have provided interns with
opportunities to understand patients' perspectives and
practice empathic responses in realistic situations.

The improvement in caring behavior followed a similar
pattern. Male interns demonstrated an increase from
48.65+5.605 before the intervention to 87.87+5.137
after the intervention, while female interns increased
from 48.04+5.287 to 88.00£5.551. There were
statistically significant for both males (p=0.012) and
females (p=0.014). These findings indicate that the
intervention may have helped participants translate
empathy-related knowledge into observable caring
behaviors. This is particularly important in nursing
because empathy alone may not result in improved
patient care unless it is expressed through behaviors
such as active listening, respectful communication,
emotional support, responsiveness, and individualized
attention to patients?’.
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The gender-based findings provide an additional
important dimension to the study. At baseline, female
nursing interns demonstrated significantly higher
empathy than male interns, with mean scores of
20.04+6.684 and 16.38+7.939, respectively (p=0.034).
This finding suggests that gender-related differences
may exist in empathic orientation before structured
educational exposure. Possible explanations include
differences in socialization, communication patterns,
emotional expression, and culturally influenced
expectations regarding caring and interpersonal
relationships. However, these explanations should be
interpreted cautiously because gender itself does not
necessarily determine an individual's capacity for
empathy?é,

Importantly, the gender difference in empathy was no
longer statistically significant after the intervention.
Post-test empathy scores were highly comparable
between male (55.25+2.212) and female (55.09£2.151)
nursing interns (p=0.183). This finding is particularly
meaningful because it suggests that the educational
intervention may have reduced the initial gender
disparity in empathy. Both groups reached similarly
high post-intervention scores, indicating that structured
learning activities may provide an effective means of
developing empathy irrespective of gender. The finding
supports the use of inclusive educational interventions
rather than assuming that empathy development should
be approached differently solely on the basis of
gender®,

A similar pattern was observed for caring behavior.
There was no statistically significant gender difference
in pre-test caring behavior scores, with males scoring
48.65+5.605 and females 48.04+5.287 (p=0.168).
Following the intervention, the scores remained highly
comparable, with males scoring 87.87+5.137 and
females 88.00+5.551 (p=0.190). The absence of
significant gender differences suggests that caring
behavior may be more strongly influenced by
professional education, clinical experience, and nursing
values than by gender alone. The nearly identical post-
intervention scores further suggest that the educational
intervention was similarly applicable and beneficial to
both male and female nursing interns.

The reduction in gender differences after the
intervention is an important finding for nursing
education?®®, Although, female participants initially
demonstrated higher empathy, both male and female
interns achieved comparable post-intervention empathy
and caring behavior scores. This may indicate that
structured opportunities for reflection, communication
practice, role-playing, simulation, and exposure to
patient experiences can provide a common learning
environment in  which interns develop similar
professional competencies®. Such approaches may be
particularly  valuable in contemporary nursing
education, where both male and female nurses are

expected to demonstrate the same standards of
compassionate, person-centered care?,

The intervention's multidimensional structure may
explain the observed improvements. Rather than relying
solely on didactic teaching, the program incorporated
interactive lectures, self-directed learning, reflective
discussions, clinical scenarios, role-playing, simulation,
narrative  activities. These approaches allowed
participants to move from understanding the theoretical
concept of empathy toward practicing empathic
communication and reflecting on actual or simulated
patient experiences. Experiential learning may have
been particularly influential because it enabled interns
to consider patients' vulnerability, emotional needs,
dependence, and perspectives within realistic clinical
situations??. The findings also highlight the importance
of incorporating empathy and caring education into the
nursing internship period. Academic nursing programs
commonly emphasize knowledge and technical
competencies; however, professional nursing requires
the  integration  of  cognitive,  psychomotor,
interpersonal, and affective competencies®. The current
findings suggest that targeted educational activities can
strengthen the affective and interpersonal dimensions of
nursing practice during internship. Integrating such
interventions into routine clinical education may
therefore help nursing interns enter professional
practice with stronger communication skills and a
greater orientation toward compassionate patient care.
Nevertheless, the findings should be interpreted in light
of the study design and sample characteristics. The
relatively small sample size was included for analysis
and the use of two clinical settings may limit the
generalizability of the findings to all nursing interns. In
addition, the quasi-experimental design may be
influenced by factors such as clinical exposure,
individual motivation, and experiences occurring during
the internship period. Self-reported measures may also
be affected by social desirability, particularly when
assessing desirable professional attributes such as
empathy and caring®*?®. Future studies with larger
samples, multiple institutions, longer follow-up periods,
and objective or observational measures of caring
behavior could provide stronger evidence regarding the
sustainability of intervention effects.

The findings of the present study suggest that empathy
and caring are developable professional competencies
that can be strengthened through structured, reflective,
and experiential educational strategies. Incorporating
such interventions into nursing internship programs
may promote more compassionate, patient-centered
nursing practice.

CONCLUSION

The structured educational intervention was effective in
improving empathy and caring behavior among nursing
interns.  Significant pre- to  post-intervention



Med. Forum, Vol. 37, No. 9

September, 2026

improvements were observed in both male and female
participants. Although female interns had significantly
higher empathy at baseline, the gender difference was
no longer significant after the intervention, while caring
behavior remained comparable between genders.
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ABSTRACT

Objective: To evaluate the effect of an instructional antenatal care program on knowledge enhancement among
primigravida women.

Study Design: A quasi-experimental study

Place and Duration of Study: This study was conducted at the Al-Hindiya Teaching Hospital and the Obstetrics
and Gynecology Teaching Hospital in Karbala from 15t June 2025 to 30" November 2025.

Methods: A total of 150 primigravida women were purposively assigned to a study group (n=75), which received a
structured instructional program, and a control group (n=75), which received routine care.

Results: Pre-intervention, the majority of participants in both groups had low knowledge (study group: 85.3%,
control group: 86.7%), with no significant difference between groups (p=0.551). Post-intervention, 81.3% of the
study group achieved high knowledge levels compared to 0% in the control group. The study group’s mean
knowledge score increased significantly from 25.97+8.08 to 36.42+11.25 (p<0.001, Cohen’s d =1.00), whereas the
control group remained unchanged. Repeated measures ANOVA showed a significant time x group interaction
(F=113.99, p<0.001, n>=0.44), confirming the program’s effect.

Conclusion: The instructional antenatal care program significantly improved knowledge among primigravida
women. Incorporating structured instructional sessions into routine antenatal care is recommended to enhance
maternal knowledge and promote safe pregnancy practices.

Key Words: Antenatal care, Primigravida women, Knowledge enhancement, Instructional program
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INTRODUCTION

Antenatal care (ANC) is a critical component of
maternal health services, aiming to ensure the well-
being of both the mother and fetus throughout
pregnancy.! For primigravida women - those
experiencing pregnancy for the first time - adequate
knowledge about pregnancy, childbirth, and newborn
care is essential for making informed decisions and
promoting positive health outcomes.?

However, studies indicate that many primigravida
women possess limited knowledge about these aspects,
which can lead to increased anxiety, poor health

L MSN Scholar, Department of Maternal and Neonatal
Nursing, College of Nursing, University of Babylon, Irag.

2 Professor, Department of Obstetrics & Gynecology, College
of Medicine, University of Babylon, Iragq

Correspondence: Sumaya Abdulhakeem Hasan, MSN
Scholar, Department of Maternal and Neonatal Nursing,
College of Nursing, University of Babylon, Irag.

Contact No: +9647713887610

Email: sumayaabdulhakeem3@gmail.com

Received: May, 2026
Reviewed: June-July, 2026
Accepted: August, 2026

practices, and suboptimal utilization of healthcare
services.>*

Instructional antenatal care programs have emerged as
effective interventions to enhance maternal knowledge
and self-efficacy. These programs typically incorporate
various instructional strategies, including structured
sessions, multimedia resources, and interactive
discussions, to impart essential information about
pregnancy and childbirth.> Research has demonstrated
that such programs significantly improve primigravida
women's knowledge, attitudes, and practices regarding
pregnancy and childbirth.”

The effectiveness of instructional antenatal care
programs is further supported by studies focusing on
specific aspects of maternal health instruction. The
examining the impact of antenatal instructional sessions
on breastfeeding knowledge, attitude, and self-efficacy
found significant improvements in these areas among
primigravida women who participated in the program.®
Similarly, interventions targeting maternal self-care
practices have been shown to empower primigravida
women, enhancing their confidence and ability to
manage pregnancy-related challenges.®

The integration of instructional programs into routine
antenatal care has been associated with increased
compliance with ANC visits. Women with higher levels
of knowledge are more likely to adhere to
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recommended ANC schedules, thereby improving
maternal and fetal health outcomes.’® The importance
of  incorporating  comprehensive instructional
interventions into ANC services to address knowledge
gaps and promote positive health behaviors among
primigravida women.!* Therefore, by providing
targeted instruction on various aspects of pregnancy
and childbirth, these programs empower women to
make informed decisions, adopt healthy practices, and
engage actively in their care. As such, integrating
instructional interventions into routine ANC services is
essential for improving maternal health outcomes and
ensuring a positive pregnancy experience.

METHODS

A quasi-experimental study was conducted at Al-
Hindiya Teaching Hospital and the Obstetrics and
Gynecology Teaching Hospital, Karbala, from 1% June
to 30" November 2025 letter No. 3434/QM/Approval/
JSDINEHU; May 21, 2025). A total of 150
primigravida women were recruited by purposive
sampling and equally allocated to the study (n=75) and
control (n=75) groups. Eligible participants were aged
18-45 years, attended antenatal clinics, understood
Arabic, and provided informed consent. Women with
high-risk pregnancies or severe chronic illnesses were
excluded.

Data were collected using a structured questionnaire
covering sociodemographic characteristics, antenatal
care knowledge (20 items), and attitudes (15 items).
The instrument was pilot-tested in 10 women and
showed good reliability for the knowledge scale
(Cronbach’s 0=0.84).

The intervention consisted of four structured sessions
on pregnancy care, nutrition, danger signs, and
childbirth preparation, delivered through lectures,
demonstrations, role-playing, and group discussions.
The control group received routine antenatal care.

Table No. 1: Distribution of sociodemographics

Assessments were performed before and after the
intervention.

Data were analyzed using SPSS version 24.
Independent and paired t-tests assessed between- and
within-group  differences, respectively. Repeated-
measures ANOVA evaluated time, group, and time x
group effects. Chi-square tests analyzed categorical
variables. Effect sizes were reported using Cohen’s d
and partial n?, with p<0.05 considered statistically
significant.

RESULTS

The mean age was 23.30 + 3.2 years in the study group
and 23.81+3.1 years in the control group. Most
participants were housewives, lived in urban areas, and
had attended one to four antenatal visits. Health
professionals were the main source of pregnancy-
related information. Baseline  sociodemographic
characteristics were comparable between groups (all
p>0.05) (Table 1). Before the intervention, low
knowledge was observed in 85.3% of the study group
and 86.7% of the control group, with no participants
achieving high knowledge levels (Table 2). Mean
baseline knowledge scores were similar between groups
(25.97+8.08 vs. 25.7548.11; p=0.551) (Table 3).

After the intervention, 81.3% of the study group
achieved high knowledge compared with none in the
control group, where 78.7% remained at a low level
(Table 4). The post-test mean knowledge score was
significantly higher in the study group than in the
control group (36.42+11.25 vs. 25.7948.13; p<0.001)
(Table 5). Within the study group, knowledge scores
increased significantly from 25.97+8.08 to 36.42+11.25
(p<0.001; Cohen’s d=1.00), while no meaningful
change occurred in the control group (p=0.905) (Table
6). Repeated-measures ANOVA showed a significant
time x group interaction (F=113.99, p<0.001, partial
n*=0.44), confirming greater improvement in the
intervention group (Table 7).

Variable Category St”?r?’zgg)oulo CO“'E:’10:|7§)FOUP Chi-square vzfl-u e
18-22 28 (37.3%) 30 (40.0%)
Age (years) 23-27 35 (46.7%) 32 (42.7%) 0.267 0.875
28-32 12 (16%) 13 (17.3%)
Read and Write 5 (6.7%) 6 (8%)
. Primary 12 (16%) 13 (17.3%)
Level of Instruction Secondary 30 (40%) 28 (37.3%) 1.432 0.699
University 28 (37.3%) 28 (37.3%)
Housewife 40 (53.3%) 42 (56.0%)
Occupation Employed 25 (33.3%) 23 (30.7%) 0.267 0.876
Student 10 (13.3%) 10 (13.3%)
. Urban 45 (60.0%) 43 (57.3%)
Residence Rural 30 (40.0%) 32 (42.7%) 0133 ) 0715
Frequency of None 10 (13.3%) 12 (16.0%) 1.267 0.533
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antenatal visits so 1-2 times 20 (26.7%) 21 (28.0%)
far 3-4 times 25 (33.3%) 24 (32.0%)
> 4 times 20 (26.7%) 18 (24.0%)
Family/friends 30 (40.0%) 28 (37.3%)
Social media 25 (33.3%) 27 (36.0%)
Source Health
information . 50 (66.7%) 48 (64.0%) 2.134 0.545
reqnanc professionals
pregnancy TV/Radio 15 (20.0%) 18 (24.0%)
Books or leaflets 10 (13.3%) 12 (16.0%)
Table No. 2: Primigravida women’s knowledge about antenatal care (pre-test) [n=100]
. Study Group Control Group
Weighted No. % MeanSD No. % Mean=SD
Low 64 85.3 65 86.7
Moderate 11 14.7 25.97+8.08 10 13.3 25.754£8.11
High 0 0.0 0 0.0
Table No. 3: Primigravida women’s knowledge about antenatal care between study and control groups (pre-
test)
Groups Mean+SD t (df=148) n? Sig (p-value)
Study 25.9748.08
Control 25.75+8.11 0756 0.005 0.551

Table No. 4: Primigravida women’s knowledge about antenatal care (post-test)

. Study Group Control Group
Weighted No. % Mean+SD No. % Mean+SD
Low 3 4.0 59 78.7
Moderate 11 14.7 36.42+11.25 16 21.2 25.79+8.13
High 61 81.3 - -
Table No. 5: Primigravida women’s knowledge about antenatal care between study and control groups (post-
test)
Groups Mean+SD t (df=148) n? Sig (p-value)
Study 36.42+11.25
Control 25.79+8.13 12.892 045 0.000

Table No. 6: Paired comparison of knowledge scores pre- and post-test by group

Paired t Cohen's d (Effect
Groups Pre-test Post-test (df=74) p-value Size)
Study 25.97+8.08 36.42+11.25 13.45 <0.001 1.00 (Large)
Control 25.75+8.11 25.79+8.13 0.12 0.905 0.01 (Negligible)

Table No. 7: Repeated measures ANOVA for knowledge scores

Source SS df MS F p-value Partial n?
Time (Pre/Post) 3125.60 1 3125.60 145.30 <0.001** 0.50
Group
(Study/Control) 21.78 1 21.78 1.01 0.317 0.01
Time x Group 2450.92 1 2450.92 113.99 <0.001** 0.44
Error 3191.15 148 21.55

DISCUSSION

Before the intervention, the overall knowledge of
primigravida women
predominantly low in both the study and control groups

about

antenatal

in the present study. In the study group, 85.3% of
participants demonstrated low knowledge (25.97+8.08),

care was

while only 14.7% fell within the moderate category,
and none achieved high scores. A similar trend was
observed in the control group, where 86.7% had low
knowledge levels (25.75+8.11), 13.3% had moderate
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scores, and none scored high. These results highlight
the insufficient baseline awareness among primigravida
women regarding essential antenatal care practices.
This emphasizes a critical gap in maternal health
literacy during the first pregnancy, which could
negatively influence maternal preparedness, pregnancy
outcomes, and neonatal well-being. Comparable
findings were reported in Thailand, where a large
proportion of primigravida women demonstrated
inadequate knowledge of antenatal care prior to
structured health instruction sessions.’? Similarly, a
study in Ethiopia, found that pregnant women,
particularly those in their first pregnancy, often lacked
adequate  knowledge of antenatal services and
pregnancy danger signs before exposure to health
interventions.3

This study showed that mean knowledge score of the
study group (25.97+8.08) was nearly identical to that of
the control group (25.75+8.11). The independent
sample t-test revealed no statistically (p=0.551)
significant difference between the two groups, with a
negligible effect size (n?> = 0.005). This indicates that
both groups began the study at an almost equivalent
baseline level of knowledge, thus validating the
comparability of the groups prior to the intervention.
These findings are consistent with Jordan, which
demonstrated no significant differences in baseline
antenatal knowledge between study and control groups
prior to structured prenatal instruction programs.4
Similarly, in a study conducted in Australia, pre-test
assessments revealed comparable low knowledge
scores between intervention and control participants,
underscoring the uniformity of maternal knowledge
deficits before targeted health instruction.*

The post-test results demonstrated a substantial rise in
knowledge levels among primigravida women in the
study group following the instructional program. A
majority of participants 81.3% achieved high
knowledge scores, compared with none in the pre-test,
while only a minimal proportion 4% remained at the
low level. In contrast, the control group remained
largely unchanged, with 78.7% still in the low
knowledge category and none achieving high
knowledge. This dramatic improvement in the study
group reflects the direct impact of the antenatal care
program in enhancing maternal awareness and
preparedness for pregnancy. This underscores the
importance of structured, targeted instruction in
overcoming baseline deficiencies in  maternal
knowledge. These findings are consistent with a study
in Brazil, which reported that structured antenatal
teaching programs significantly improved pregnant
women’s knowledge scores post-intervention compared
with control participants who received routine care.®
Similarly, a study in Pernambuco, Brazil found that
focused maternal health sessions led to a significant
shift from low to high knowledge categories,

reinforcing the value of systematic instructional
interventions.*’

This study showed that comparison between groups
further confirmed the effectiveness of the intervention.
The mean knowledge score of the study group
(36.42+11.25) was significantly higher than that of the
control group (25.79+8.13), with a large effect size (1
= 0.45). This indicates that nearly half of the variance
in post-test knowledge levels was attributable to the
intervention itself, highlighting its strong impact. This
finding not only establishes the success of the program
but also validates the experimental design by
demonstrating a clear divergence between intervention
and control outcomes. These results align with a study
conducted in Kwara State, Nigeria, where women
exposed to antenatal health instruction interventions
scored significantly higher on knowledge assessments
than those who did not receive structured training.'®
Likewise, in Jordan revealed that participation in
antenatal instructional workshops was associated with
markedly better knowledge outcomes, compared with
control groups relying solely on routine care.*®

The within-group analysis of knowledge scores
demonstrates a highly significant improvement among
primigravida women in the study group following the
instructional antenatal care program. The mean
knowledge score increased from 25.97+8.08 at pre-test
to 36.42+11.25 at post-test, with a paired t-test value of
13.45 (p<0.001) and a large effect size (Cohen’s d =
1.00). This indicates that the intervention had a
substantial positive impact on maternal knowledge
acquisition. In contrast, the control group’s mean
knowledge score remained virtually unchanged, moving
from 25.75+8.11 to 25.79+8.13, with a negligible effect
size (d=0.01) and a non-significant (p>0.905),
confirming that the observed gains were specifically
attributable to the instructional program. These findings
underscore the importance of structured antenatal
instruction in addressing knowledge deficits commonly
observed among primigravida women. Supporting this,
in Brazil reported significant improvements in pregnant
women’s knowledge following focused antenatal
instruction sessions, while control participants showed
no significant change.®® In Egypt, highlighted that
structured maternal health instruction significantly
enhanced knowledge scores among first-time mothers
compared with routine care.?

The repeated measures ANOVA for knowledge scores
revealed a significant main effect of time (F=145.30,
p<0.001, n*=0.50), indicating that, overall, participants’
knowledge about antenatal care improved from pre-test
to post-test. However, the main effect of group (study
vs. control) was not significant (F=1.01, p=0.317,
n?>=0.01), reflecting the homogeneity of knowledge
levels between groups at baseline. Crucially, the time x
group interaction was significant (F=113.99, p<0.001,
n*=0.44), demonstrating that the observed improvement
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over time was significantly greater in the study group
than in the control group. This confirms that the
instructional antenatal care program was directly
responsible for the substantial increase in knowledge
among the intervention participants, rather than natural
progression or repeated testing effects. These findings
are consistent with international evidence emphasizing
the effectiveness of structured antenatal instruction. For
example, a study in Brazil found that repeated
instructional sessions produced significantly greater
knowledge gains in women who received structured
programs compared with those exposed only to routine
care.? Similarly, in Nigeria reported that primigravida
women participating in targeted antenatal workshops
had greater knowledge improvement than controls,
confirming the role of focused instruction in maternal
health instruction.?

CONCLUSION

The instructional antenatal care program effectively
enhanced primigravida women’s knowledge regarding
various aspects of pregnancy care, including nutrition,
recognition of danger signs, and preparation for
childbirth. The intervention demonstrated a clear
positive impact compared to routine antenatal care,
indicating that structured, interactive instructional
programs are beneficial in improving understanding and
awareness among first-time pregnant women.
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Soluble Tumor Necrosis
Factor Receptor Il in
Severe COVID-19

Orignal Article]  Tha Role of Soluble Tumor

Necrosis Factor Receptor Il as a
Prognostic Marker in Severe COVID-19

Muayad AL-Dulaimi?, Saleh A.H? and Mohammad Mutlag Salih?
ABSTRACT

Objective: To investigate the clinical disease characteristics and standard laboratory parameters in relation to
specific cytokine biomarkers associated with COVID-19 sequelae and to elucidate their correlations with disease
severity, respiratory support requirements, and patient outcomes

Study Design: Case control study

Place and Duration of Study: This study was conducted at the Diyala, Iraq, from 1%t December 2024 to 30"
April 2025.

Methods: Seventy four participants were enrolled and divided in two groups, patient group and control group.
Patient group comprised 44 participants and control group consisting of thirty participants.

The Iragi Ministry of Health devised the COVID-19 severity protocol, and those steps were used to grade the
patients.

Results: There was a significant indicators of disease due to their relationship with COVID-19 and a high
correlation between the severity of COVID-19 and inflammatory markers, including TNFRII, while blood cells,
neutrophils and lymphocytes. There was a substantial rise in tumor necrosis factor receptor Il levels (P<0.001)
between the control and sick groups.

Conclusion: The levels of tumor necrosis factor receptor Il, white blood cells, neutrophils, and lymphocytes, all of
which were consistent with the infection, were correlated with the severity of the COVID-19 infection.

Key Words: COVID-19, Tumor necrosis factor receptor 1l (TNFRII), White blood cells (WBCs), Neutrophil,
Lymphocytes.
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INTRODUCTION resources. Developing trustworthy measures of disease

severity and death is crucial for distributing healthcare
funds and improving treatment results*.
The role of many biomarkers in predicting COVID-19

The COVID-19 pandemic has created a challenging
environment for research, society, and the medical

community. The severe acute respiratory syndrome
coronavirus type 2 (SARS-CoV-2) has an unpredictable
clinical course that might worsen the illness and have
fatal consequences. For patients to get medicine on
time, effective molecular biomarkers that can classify
them based on risk must be developed??3,

The COVID-19 pandemic has led to increased
morbidity, placing strain on hospital infrastructure and
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patient prognosis is now under investigation. TNFRII is
one such biomarker of interest, along with
lymphocytes, neutrophils, and WBCs. This is
particularly significant since in the past, people with
other viral infections who had higher concentrations of
the chemical experienced poorer results. The
pleiotropic cytokine tumor necrosis factor (TNF) is
thought to be crucial for coordinating a range of
immune responses, the onset of illness, and the survival
and division of cells. TNF limits the inflammatory
reaction's spread after the invasion is mitigated or
stopped by triggering a quick and strong immune
response in the host's defense against infections®. Pro-
inflammatory  cytokines including IL-6, IL-8,
chemokines, and even the substance itself are
stimulated by it. TNF-a promotes inflammation by
attracting immune cells to the site of inflammation,
such as neutrophils, monocytes, and lymphocytes’.
Under some circumstances, Tumor necrosis factor is
capable of inducing both apoptotic and necrotic cell
death pathways®. Interestingly, macrophages and
monocytes are among the main producers of Sensitivity
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to TNF is cell-type dependent. While some cells display
a strong sensitivity, others, including T cell subsets,
natural killer cells, dendritic cells, B cells, and
astrocytes, are producers of TNF, but at lower
concentrations®. Tumor necrosis factor is a stable form
of 233 amino acid homotrimers and a type Il
transmembrane protein’®. Multiple sources substantiate
TNF's anti-inflammatory effect in the chronic phase of
numerous inflammatory illnesses and infections, in
addition to its prominent pro-inflammatory activity*?.
Leukocytes, another name for WBCs are immune
system cells that help defend the human body employs
leukocytes as a defense mechanism against exogenous
pathogens and infectious agents. Hematopoietic stem
cells, residing within the bone marrow and
characterized by their multipotency, serve as the origin
for all leukocyte lineages. These leukocytes are
distributed throughout the organism, including within
the circulatory and lymphatic systems?. White blood
cell count is a significant component of total blood
count because leukocyte count is frequently used as a
sign of illness. In microliters of blood, a typical white
cell count is often stated as 4,000-11,000 WBC.

It was discovered that, in comparison to patients with
less severe illness, Patients presenting with severe or
critical COVID-19 exhibited elevated markers
indicative of innate immune system activation.
Significantly reduced amounts of lymphocytes and their
subtypes was another marker of a compromised
adaptive immune response in severe or critical COVID-
19 patients®,

METHODS

This case control study was conducted at Diyala, Iraq
from 1%t December 2024 to 30" April 2025 vide letter
No. MEC-24044/Approval/JSDINEHU Dated
November 4, 2024. Seventy four participants were
enrolled. They were divided in two groups, patient
group and control group. In patient group, 44
participants were enrolled. The control group,
consisting of thirty participants, displayed a healthy
physiological state and was serologically negative
blood test findings for antibodies against harmful
bacteria, in order to check for COVID-19 IgG/IgM.
They also employed the AFIAS-6 New instrument.
Nasopharyngeal swabs and genetic testing were used to
determine the COVID-19 status of patients. Common
complaints were headaches, constipation, runny noses,
sore tongues, dyspnea, and decreased appetite. Ten
milliliters of venous blood were taken from the patient,
and four tubes were used for coagulation, biochemical,
hematological, and coagulation testing. The ELISA test
sera were split into aliquots and stored. The control
group, consisting of thirty participants, displayed a
healthy physiological state and was serologically

negative blood test findings for antibodies against
harmful bacteria, in order to check for COVID-19
IgG/IgM. They also employed the AFIAS-6 New
instrument. The data was entered and analyzed through
SPSS-25.

RESULTS

The serum TNFRII concentrations, expressed as mean+
standard deviation, for both the patient and control
groups. The significant difference (P<0.05) indicated
by statistical analysis between critical and moderate
patient groups, and a highly significant elevation
(P<0.001) in the moderate patient group compared to
the control group (Table 1, Fig. 1).

Table 2 revealed no statistically significant differences
(P>0.05) in TNFRII levels between females and males
within either the control or patient groups. However, a
highly significant increase (P<0.001) was observed in
male patients compared to male controls, and similarly
in female patients compared to female controls.

Table 3 presents the serum levels of white blood cells
(WBC), neutrophils, and lymphocytes, expressed as
mean + standard deviation, for both patient and control
groups. A highly significant decrease (P<0.001) in
lymphocyte levels and a highly significant increase
(P<0.001) in WBC and neutrophil levels were observed
in the patient group compared to the control group.

Table No. 1: Mean TNFRII concentrations among
the study groups

Control Moderate Critical

Biomarker (N = 30) Patients Patients
- (N=42) (N=18)

TNFRII 62.5+3.2 91.445.0 97.145.7

Controls vs Moderate patients P<0.001
Control vs Critical patients P<0.001
Moderate patients vs critical patients P<0.05
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Figure No. 1: TNFRII levels in the control, moderate
and critical groups
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Table No. 2: Mean TNFRII levels according to
gender and age among controls and patients

. Control Patients
Variable Group (N=30) (N=44)
Gender Male 73.0+5.8 88.01+5.90
Female 73.11+£3.9 95.60+9.67
Controls
Age (18-45) 72.0746.22 | 85.40+7.52
(years) Patients
(45-75) 73.01+4.88 | 99.02+8.21

Male control vs male patients P<0.001

Female control vs female patients P<0.001

Table No. 3: Mean leukocyte, neutrophil, and
lymphocyte counts were determined for the patient
and control groups

Variable Controls | Patients | P value
White blood cells | 6.83+0.23 | 19.0+0.34 | <0.001
Lymphocyte 33.7#4.1 9.6+0.9 <0.001
Neutrophil 60.2+4.72 | 79.1+6.7 <0.001

DISCUSSION

In the present study, there was no significant (P>0.05)
difference in TNFRII levels between age group in
patients and control groups. However, a highly
significant elevation (P<0.001) was observed in patients
compared to controls. The present results align with the
findings of Gohda et al** who reported that TNFR
levels were significantly elevated in patients with
severe disease, but not in those with mild to moderate
disease. These differential profiles may elucidate the
observed association between elevated TNFR and
increased mortality in COVID-19 patients. Specifically,
high TNFR2 levels correlated with mortality when
relevant clinical parameters were considered. When a
serious sickness started, TNFR levels sharply rose.
Nonetheless, there was no difference in these biomarker
levels between individuals with intermediate Il and
severe disease. Furthermore, TNFR levels did not
change between individuals with mild-to-moderate
disease, and the data showed no difference between
moderate and critical patients.

Palacious et al*® shown that elevated ADAM17
expression, not overproduction, is the cause of elevated
TNFR levels. Notably, whereas TNFR2 levels were the
same in all severity groups, however, no significant
difference was observed relative to patients with
moderate disease and contrast to their findings, the
severity of the illness was correlated with both TNFR
levels. These variations might be partly explained by
variations in the ELISA Kit, variations in the clinical
stratification of COVID-19, and variations in ethnicity,
among other etiologies.

Prior investigations on COVID-19 have demonstrated
that patients presenting with severe symptoms
commonly exhibit elevated white blood cell counts
upon initial admission?®.

Zhu et al'” found that in COVID-19, higher total WBC
levels were linked to death which, given the observed
declines in lymphocyte counts, suggested that elevated
neutrophils were the main factor responsible for the rise
in WBCs. The inflammatory condition and cytokine
storm can account for this activation mechanism?,
Increases in neutrophils have also been linked to lung
tissue in addition to the circulation®®. Increased
infiltration of immature neutrophils causes an aberrant
immunological response in the lungs of individuals
with severe illness?.

Neutrophilia, excluding cases complicated by bacterial
infection or super-infection, correlates with a hyper-
inflammatory state and cytokine storm, both critical
components of the COVID-19 pathogenic mechanism.
Notably, neutrophils are implicated in the pathogenesis
of several viral respiratory illnesses associated with
acute respiratory distress syndrome?. A subset of
individuals  exhibits  leukocytosis coupled  with
neutrophilia, which appears to correlate with increased
disease severity??. An increase in circulating neutrophil
counts correlates with COVID-19 disease progression;
consequently, neutrophilia is recognized as a marker of
severe respiratory disease and poor clinical outcome?®,
Individuals presenting with severe COVID-19 infection
exhibited significantly elevated leukocyte and
neutrophil counts compared to those with non-severe
infections?*,

There have been reports of an increase in neutrophils in
lung tissue as well as the circulation®®. The pathological
immune response observed in the lungs of patients with
severe COVID-19 is partially attributable to the
increased infiltration of immature and/or dysfunctional
neutrophils. Similar to other viral infections, SARS-
CoV-2 induces the formation of neutrophil extracellular
traps, which may contribute to tissue damage. In
COVID-19, dysregulated neutrophil activation can
exacerbate the host's inflammatory response®.
Neutrophils contribute significantly to the hyper-
inflammatory state associated with COVID-19
pathogenesis through enhanced cytokine production
and degranulation®. Given the observed correlation
between neutrophilia and adverse outcomes, alterations
in peripheral blood or tissue neutrophil counts have
been proposed as potential exclusive indicators of
pulmonary injury in COVID-19 patients?”28, Validation
of these data may provide a rationale for targeting
neutrophils and their recruitment mediators as a means
to attenuate COVID-19 disease severity'é.

It is widely known that various virus types modify the
total number of lymphocytes as well as their subsets,
suggesting a possible link between changes in the
lymphocyte subset and viral pathogenic processes?®. A
viral attachment may directly induce lymphopenia, or
immunological damage from inflammatory mediators
may cause it indirectly. Furthermore, lymphopenia may
also result from the exudation of circulating
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lymphocytes into inflammatory lung tissues. The
decrease in lymphocyte subset counts in COVID-19
patients was assessed through a comprehensive analysis
of twenty peer-reviewed studies that detailed both
lymphocyte subset counts and disease severity?®.

CONCLUSION

Tumor necrosis factor receptor 11 has therapeutic utility.
The correlation was established between the clinical
severity of CO-19 and the observed levels of white
blood cell counts, neutrophil counts, lymphocyte counts
and tumor necrosis factor receptor 1.
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orignal Article}— Assessment of TCF7L2 Gene
rs7903146 Polymorphism as Type 2 Diabetes

Genetic Risk Factor within Southern

Iragi Population
Manar Qasim Mohammed! and Afrodet A. Saleh?!

ABSTRACT

Objective: To investigate the association between the TCF7L2 rs7903146 polymorphism and type 2 diabetes
mellitus susceptibility in a southern Iragi population

Study Design: Case-control study

Place and Duration of Study: This study was conducted at the Al-Fayhaa Teaching Hospital, Basrah, Irag, from
15t November 2025 to 315t March 2026.

Methods: A total of 184 participants, including 103 patients with T2DM and 81 healthy controls were enrolled.
Demographic and clinical data were collected, and genotyping of rs7903146 was performed using the tetra-primer
amplification refractory mutation system polymerase chain reaction (Tetra-ARMS PCR). Selected samples were
further validated by deoxyribonucleic acid (DNA) sequencing and basic local alignment search tool (BLAST)
analysis.

Results: The frequency of C allele was significantly higher in controls (90.1%) than in patients (55.3%), suggesting
a protective effect. In contrast, the T allele was more prevalent among patients (44.7%) than controls (9.9%),
indicating its role as a risk allele. Significant associations were observed between the T allele and increased
susceptibility to type 2 diabetes mellitus, with both heterozygous (CT) and homozygous (TT) genotypes showing
elevated risk (p<0.01 and p<0.002, respectively).

Conclusion: A strong association between the TCF7L2 rs7903146 polymorphism and type 2 diabetes mellitus
susceptibility in the studied population.

Key Words: TCF7L2, rs7903146, Type 2 diabetes millets, Wnt signalling pathway.
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INTRODUCTION

Diabetes mellitus (DM) is known as a major induce for
mortality and morbidity worldwide, influencing people
across various residence, ethics, age, or sex®. It
classifies as modern society illness, as it represents a
complicated, multifaceted metabolic condition?, where
the body failed to deal with sugar efficiently®. As a
metabolic syndrome, diabetes has led to many related
health issues for those affected and is categorized by
the World Health Organization (WHO) as one of the
most lethal diseases globally and a quiet threat?,
these issues include but are not limited to diabetic
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neuropathy, diabetic retinopathy, diabetic nephropathy,
atherosclerosis and a cardiovascular risk (CVR) which
is 2 to 3 times greater compared to those who do not
have diabetes®. Also, individuals with diabetic Foot
face a higher chance of experiencing foot ulcers,
infections, and possibly amputations due to inadequate
blood flow and nerve damage®. Diabetes caused an
estimated 3.4 million deaths worldwide in 2024 and led
to a staggering total health expenditure of about 1.015
trillion USD globally, with expenditures reaching 1.043
trillion USD in low- and middle-income countries’.
Diabetes mellitus has three main categories that can be
identified. These are gestational diabetes, type 1
diabetes, and type 2 diabetes. The early phase of type 2
diabetes is characterized by insulin resistance, where
cells fail to respond appropriately to insulin. As the
condition progresses, there may be an insufficient
supply of insulin, this disorder was previously known
as “adult-onset diabetes” with clinical signs like
frequent urination, excessive thirst, increased hunger,
loss of weight, unclear vision, and difficulties with
erectile function8?®,

T2DM which makes up over 90% of diabetes
incidences is influenced by a variety of interconnected
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risk factors that may be partially adjustable. The
primary modifiable factors include dyslipidemia,
characterized by elevated levels of cholesterol and
triglycerides, along with excess body fat, both of which
significantly drive the advancement of the disease’, also
many Hormones include insulin, glucagon, incretin
hormones play a vital role in the onset and regulation of
the diabetes because of their impact on key metabolic
functions such as appetite, insulin sensitivity, fat
accumulation, and the burning of energy®. Conversely,
non-modifiable factors encompass genetic
susceptibility, which includes both personal and
familial diabetes history particularly in first-degree
relatives as well as inherited genetic variations that
increase vulnerability to T2DM1, Numerous genes
are associated with T2DM, the polymorphisms
rs7903146 of the TCF7L2 is among the most vulnerable
genes identified related to T2DM so far'?. Genome-
wide association studies (GWAS) have pinpointed more
than 100 genetic locations associated with T2D, many
of which pertain to insulin production, glucose control,
and body fat?®,

METHODS

This case-control study was conducted at Al-Fayhaa
Teaching Hospital, Basrah, Irag from 1% November
2025 to 31 March 2026 vide letter No. MEC-1101-
UB/Approval/JSDINS dated October 21, 2025. A total
of 184 participants, including 103 patients with T2DM
and 81 healthy controls were enrolled. The case group
covered 62 females and 41 males, while the control
group encompassed 40 females and 41 males. The
diagnosis was validated according to the standards
delineated by the American Diabetes Association
(ADA), which encompass random blood glucose >140
mg/dL and/or HbAlc >6.5% in addition to certain
clinical signs and symptoms. The cohort act as control
group exhibited comparable ages and lacked any family
or personal medical history indicative of diabetes or
cardiovascular disease!®. Validated protocols were
aligned with anthropometric measurements, including
height and weight, to facilitate the calculation of BMI.
Subsequent of efficient human genomic DNA
extraction from blood samples in respective
manufacturer protocol, from the Geneaid™ DNA
Isolation Kit (Blood) from Taiwan. The PCR was
performed with utilizing a Tetra primers ARMS
technique and the theoretical frame works suggest that
the copies of target sequence approximately reached a
million.

The forward inner primer: (5-
TAGAGAGCTAAGCACTTTTTAGATAC-3, reverse
inner primer: (C 5-CTC ATA CGG CAA TTA AAT
TAT ATA A-3), and two outer primers (forward outer:
5-AAT TTT TTC ACA TGT GAA GAC ATA C-3,
reverse outer primer (5-TTT ATA GCG AAG AGA
TGA AAT GTA G-3).12.5 pl of master mix (A

GoTaq® G2 Green Master Mix, Promega, USA), 1ul of
each primer, 3ul of template DNA, and 5.5ul of
nuclease free water mixed to reach a total volume of
25 ul, and the PCR cycles begin with an initial
denaturation phase at 95°C for 5 minutes, followed by
35 cycles of denaturation at 95°C for 30 seconds, then
annealing at temperature of 54°C for 60 second,
extension at 72°C for 120 second, and conducted with a
final extension at 72°C for 5 minutes. PCR products
were exposed to gel electrophoresis on 2% agarose
gels, visualized under ultraviolet light, and
subsequently documented. Following sequencing, the
resulting raw sequences were analyzed using the Basic
Local Alignment Search Tool (BLAST) to identify
similar sequences in the National Center for
Biotechnology Information (NCBI) database. The
samples, which exhibited different genotypes were
categorized as heterozygotes (TC) or (TT)
subsequently. The data was analyzed through SPSS-22.
The Chi-squares test or the Fisher Exact Probability test
was used, as well the T-test which utilized to make
comparisons between two distinct numeric variables.

RESULTS

There was a significant variation in the CC genotype
for SNP rs7903146 among T2DM patients, with 28
individuals (27.2%) in the patient group, compared to
67 individuals (82.7%) in the control group.
furthermore, the results for the TT genotype
(Homozygous) revealed a strong elevated in prevalence
in T2DM patients compare to the control group.
Additionally, a significant differentiation was observed
in the CT genotype (heterozygous), with T2DM
patients showing 58 cases (56.3%) versus 12 cases (14.
8%) in the control group. In Table (1), C allele
frequencies were recorded at 114 (55.3%) for patients
and 146 (90.1%) for controls, while T allele frequencies
were 92 (44.7%) for patients and 16 (9.9%) for
controls. The differences observed in genotype and
allele frequencies between T2DM patients and the
control group were highly significant (P=0.01) for the C
allele and P=0.002 for the T allele (Table 1).
Genotyping of the TCF7L2 rs7903146 (C>T)
polymorphism was performed using (T-ARMS-PCR).
The amplified products were resolved by 2% agarose
gel electrophoresis and visualized under UV
illumination. Genotypes were identified as CC
(homozygous wild-type), CT (heterozygous), and TT
(homozygous mutant) based on the observed banding
patterns (Figs. 1-4).

Accurately determining DNA fragment nucleotide
sequences was performed by utilizing Sanger
sequencing technique, which known for its precision
and dependability. Sanger sequencing reactions were
carried out on the purified PCR products for both cases
and control group, then the created sequence
chromatograms are examined in the national center
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biotechnology information (nchi) to find nucleotide overlapping or separate signal peaks, which giving a
replacements related to SNP changes (Table 2). raise to assess peak quality, find nucleotide sequences,
Chromatograms was used to view and comprehend and spot heterozygous or homozygous SNP variations.
Sanger sequencing chromatograms and evaluating Chromatogram analysis showed in figure 2.

Table No. 1: TCF7L2 rs7903146 variant exhibits strong genetic association with T2DM across multiple
inheritance models

Genotype/SNP | Patients (n=103) | Control (n=81)|  Chi-square | P-value | OR(C.1)
Codominant

CIC 28 (27.2%) 67 (82.7%) 55.98 0.01 Reference

T/T 17 (16.5%) 2 (2.5%) 9.647 0.002 452(1.74 t0 11.72)

CIT 58 (56.3%) 12 (14.8%) 32.124 0.01 5.76(3.17 to 10.47)
Dominant

TT+CT |  75(843%) | 14(15.7%) | 0.49 | 048 |  1.75(8.63-0.35)
Recessive

CC+CT |  86(521%) | 79(47.9%) | 45.0 | 001 | 0.086(0.185-0.04)

Allele
C 114 (55.3%) 146 (90.1%) 52.77 0.01 0.19(0.12to 0.29)
T 92 (44.7%) 16 (9.9%) 52.916 0.01 5.33(3.39t0 8.37)

Table No. 2: BLAST analysis of sequenced sample
with homo sapiens reference sequence

Name Scientific Sim(i)l/arity Accl\eission QUEPY lgl [AUAJg W (H U 6&1 HIMNM m[[G m( 22,
J41 Homosapiens 99.39 PQ—074.218.1 ‘H HHHH H HHW H 'H }I :
0| vomospiens | 9058 | po-oraziad | | (it (it (RATWNTITIGONTIMTTITL LGk i

J39 Homosapiens 99.37 PQ-074218.1
J38 Homosapiens 99.38 PQ-074222.1
J37 Homosapiens 99.37 PQ-074222.1
J34 Homosapiens 99.13 NG-012631.1

Figure No. 2: Chromatogram by Sanger sequencing
(T allele a trs7903146)

T

Figure No. 1: Resolution of Tetra-Primer ARMS-PCR
Products for TCF7L2 rs7903146 (C>T) Genotyping by
2% Agarose Gel Electrophoresis showing Allele-specific
banding patterns (272 bp and 211 bp)

Figure No.3: Alignment of the sample sequence with
the reference TCF7L2 gene sequence
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Figure No. 4: Detection of SNP variation by DNA
sequence alignment analysis (C>T substitution)

DISCUSSION

The genotype distributions reflect a pronounced a skew
toward the CC genotype in control subjects (82.7%),
whereas patients revealed a predominance of the CT
genotype (56.3%), focusing on the possibility of risk
allele classification and statistical precision was
implemented through chi-square analyses (55.98 for
codominant CC versus other categories, P=0.01), along
with odds ratios with 95% confidence intervals to
ascertain effect sizes in the present study.

T2DM, acknowledged as a worldwide metabolic
disorder characterized by the impairment of glucose,
protein, and lipid metabolism arising from decline
tissue responsiveness to insulin, which in consequence
leads to impaired insulin secretion. The key clinical
manifestation of T2DM including without limitation to
elevated blood glucose concentrations and insulin
resistance. Despite the Genetic factors considerably
effect the etiology of the disease, environmental
elements involving an unhealthy diet, excess weight,
lack of physical activity, and certain environmental
influences, further aid in the onset of diabetes'?.

Table 1 showed a deep analysis of the TCF7L2
rs7903146 differentiation within a case and control
groups and revealed a significant allelic imbalance,
with more frequent TT genotype among the patients
(16.5% compared to 2.5%), leading to OR of 4.52 (95%
Cl:1.74-11.72, %*>=9.647, P=0.002). While the CT
heterozygous genotype is prevalent in-patient groups
(56.3% vs. 14.8%), although this is reflected in
contrasting recessive patterns (CC-CT wversus TT:
OR=5.76 CI: 3.17-10.47, P=0.01), evidenced the
affected by deficiencies in beta-cell in cretin and
disturbances in the Wnt/B-catenin pathway. In dominant
models (TT-CT vs. CC), findings were considered non-
significant (OR=1.75 [0.35-8.63], P=0.48). coupled
with the above, allelic analysis explicitly identifies the

T allele as a risk allele (44.7% in cases versus 9.9% in
controls; OR=5.33 [3.39-8.37], ¥>=52.916, P=0.01).
Correspondingly, Iranian study conducted by Amoli et
al™> demonstrated a robust linked between the
rs7903146 T allele and T2DM onset. Their study result
given a prove support to the herein conclusions and
focused on the crucial role of this SNP as a significant
genetic predictor of T2DM. Along the same trajectory,
a meta-analysis carried out by Wang and others® in
China in 2013 evidenced that within the Chinese
population, the rs7903146 T allele is conspicuous as
one of the most influential genetic contributors to
T2DM susceptibility. They noticed that both the CT
and TT genotypes strongly linked with T2DM risk,
closely aligned with the findings of the current study.
Moreover, Mustafa and Younus®’, Iragi researchers
conducted a study in 2021 among the Kurdish people in
Erbil, and revealed that, the CT and TT genotypes had
significant relation with T2DM onset tendency. They
demonstrated that patients with T allele had a
significantly elevated risk of developing T2DM, agree
with the current outcome, which shows that the T allele
founded in 44.7% of patients and purely 9.9% of
healthy participants. Similarly, Chaudhary and
colleagues®® in Kuwait in 2024 study the TCF7L2
polymorphisms  and demonstrated significant
association with increased T2DM susceptibility,
especially among participants carrying alleles linked [-
cell dysfunctionality, insulin production and activity.
Their findings evidenced the existing concept that the T
allele is major contributor to both disease susceptibility
an dim paired metabolic regulation In same direction,
Nouri and Altaee® in lraq during 2025 revealed a
strong relation between the TCF7L2 rs7903146
polymorphism and T2DM onset, with the T allele being
more frequencies in case cohort. Their outcomes
reinforcement the existed findings, particular in
regarding to prevalence of CT and TT genotypes in
patients and the protective function of the C allele and
considerable concordances with previous studies from
Irag, Iran, Kuwait, and China, thus supporting the
significant role of the TCF7L2 rs7903146
polymorphism in increasing T2DM susceptibility.

CONCLUSION

Overall, the TCF7L2 rs7903146 differentiation
considered as strongest genetic factor play a robust role
in glucose homeostasis within patient group, with T
allele revealed a significant odds ratio of 5.33 (95%
Cl:3.39-8.37). -his allele affected beta-cell function by
negative regulatory and inducing in cretin resistance.
This reveals a critical requirement for the necessity of
genetic mapping configurations in Arabian genetic and
scapes to establish personalized endocrinological
defenses against the T2DM susceptibility.
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ABSTRACT

Objective: Assessing the level of communication skills among nurses working in psychiatric care units and to
determine their association with selected sociodemographic variables

Study Design: Descriptive cross-sectional study

Place and Duration of Study: This study was conducted at the Ibn Al-Rushd and Al-Rashaad Teaching Psychiatric
Hospitals in Baghdad Governorate, Iraq, from 15" December 2025 to 30" April 2026.

Methods: A total of 134 nurses were selected and among them 12 nurses participated in the pilot study and122
nurses were included in the main study sample.

Results: Majority of nurses demonstrated a low level of communication skills 57.4%, while 31.1% demonstrated a
moderate level, and only 11.5% demonstrated a high level. Statistically significant (p<0.05) relationships were also
found between communication skills and age, educational level, years of experience and participation in training
programs. No significant differences (P>0.05) were observed in relation to gender, place of residence and marital
status.

Conclusion: Most psychiatric nurses lack adequate communication skills, which can negatively impact patient care
and therapeutic relationships. Improving these skills is essential to enhancing the quality of psychiatric nursing

practice.

Key Words: Communication Skills, Psychiatric nurses, Psychiatric care units.

Citation of article: Al-Zghaibi HH, Khaleel MA. Study of Communication Skills among Psychiatric Nurses in
Psychiatric Care Units. Med Forum 2026;37(9):99-104. doi:10.60110/medforum.370919.

INTRODUCTION

Communication skills are essential for effective nursing
practice, especially in psychiatric settings where
therapeutic interaction is essential to patient care. In
order to evaluate patients' mental health, understand
their needs, and build therapeutic relationships based on
trust, psychiatric nurses mainly rely on communication.
Nurses can provide safe, patient-centered care and
enhance overall clinical outcomes by communicating
effectively!. Communication skills refer to an
individual's ability to understand others effectively
through verbal and nonverbal communication, and to
express oneself clearly. These skills enable nurses
address complex problems, analyze situations logically
and effectively, and improve their problem-solving
abilities and professional engagement?. Psychiatric
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settings present particular challenges that make
Effective communication more difficult and crucial.
Individuals suffering from mental illnesses may find it
difficult to communicate their ideas, comprehend
information, or engage in social interactions. To
guarantee successful interaction and promote patient
recovery, psychiatric nurses must employ specific
communication strategies like empathy, active
listening, and therapeutic communication®.
Communication between nurses and patients is essential
for strengthening the therapeutic relationship,
improving patients understanding of their treatment,
and enhancing their overall healthcare experience.
Strong communication skills enable healthcare
professionals to better interpret clinical symptoms and
their patients' emotional and psychological needs*.

In mental health settings, accurate assessment of
psychiatric symptoms and better patient outcomes
depend on effective communication®. Communication
is regarded as a crucial therapeutic tool in psychiatric
nursing that promotes patient recovery and increases
treatment engagement. Strong communication skills
enable nurses to effectively manage complex patient
conditions and offer emotional support®. Additionally, it
has been demonstrated that enhancing psychiatric
nurses' communication skills through education and
training greatly improves clinical performance and
fortifies therapeutic relationships between nurses and
patients®.  Although  communication skills are
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acknowledged as important in nursing practice,
previous research has primarily examined nurses'
perceptions of communication rather than directly
assessing communication skills. Furthermore, not
enough research has been done on how
sociodemographic characteristics affect psychiatric
nurses’ communication abilitiest. This study is
significant because it emphasizes how crucial
communication skills are for psychiatric nurses to
provide safe and efficient patient care.

METHODS

This descriptive cross-sectional study was conducted at
Ibn Al-Rushd and Al-Rashaad Teaching Psychiatric
Hospitals in Baghdad Governorate, Iraq from 15%
December 2025 to 30™ April 2026 letter No. 96 date 2"
December, 2025 nurses working in psychiatric hospitals
including were enrolled. A total of 134 nurses were
selected to participate and among them 12 nurses
participated in the pilot study and 122 nurses were
enrolled as main study sample. Inclusion criteria
included nurses currently working in psychiatric care
units with at least one year of experience and
willingness to participate. The exclusion criteria
included nurses working in departments other than
psychiatric units, those with less than one year of
experience in psychiatric units, and administrative
nurses without direct patient contact.

Data were collected wusing a structured self-
administered questionnaire consisting of two parts:
socio-demographic characteristics and a communication
skills questionnaire. Communication skills were
assessed using a 23 items structured questionnaire
assessing nurses’ communication abilities with patients.
Responses to the were rated on a three-point likert scale
:(Frequently =3, Occasionally= 2, Never= 1), with
higher scores indicating better communication skills.
The questionnaire required approximately 20-25
minutes to complete. Reliability testing demonstrated
good internal consistency with a Cronbach’s alpha level
(0.86). The normality of data distribution was assessed
using Kolmogorov-Smirnov and Shapiro-Wilk tests.

RESULTS

The majority of the samples 41% were between 25 and
34 years, followed by 35 to 44 years 27.9%, less than
25 years 19.7%, and 45 years and above 11.5%, with a
mean age of 31.6+7.2 years. There were 63.9% females
and 36.1% males. More than half of the nurses 55.7%
resided. Most of the nurses 55.7% were married, while
31.1% were single, 8.2% divorced, 3.3% widowed and
1.7% separated. 8.2% held a master's degree, 4.9% had
preparatory education, and 1.6% had a PhD. There were
41.0% had 6-10 years, 36.1% had 1-5 years and 22.9%
had >10 years’ experience. Nearly half the nurses
47.5% had taken part in mental health training courses
and 52.5% had not attended any training. Twenty eight

(22.9%) had completed one course, 18 (14.8%) had
completed two courses and 12 (9.8%) had completed
three or more courses (Table 1).

Table No. 1: Sociodemographic information of the
nurses (n=122)

Variable | No. | %
Age (years)
<25 24 19.7
25-34 50 41.0
35-44 34 27.9
> 45 14 115
Gender
Male 44 36.1
Female 78 63.9
Residence
Urban 68 55.7
Rural 54 44.3
Marital status
Single 38 31.1
Married 68 55.7
Divorced 10 8.2
Widowed 4 3.3
Separated 2 1.7
Educational level
Preparatory 6 49
Diploma 28 23.0
Bachelor degree 76 62.3
Master degree 10 8.2
PhD 2 1.6
Years of experience in psychiatric hospitals
1-5 44 36.1
6-10 50 41.0
> 10 28 22.9
Participation in mental health training courses
Yes 58 475
No 64 52.5
Number of training courses attended
One 28 22.9
Two 18 14.8
Three or more 12 9.8

The findings show that many nurses scored low on
several items, especially those related to assertiveness
and sharing information. More than 50 percent of the
respondents reported low scores namely “I prefer not to
tell or share bad information” (65.6%), The
organisation lacked something in this aspect either
because they were not confident enough or the other
reason. In contrast, the other items associated with the
patient’s rights, along with attentiveness, and
understanding emotions, achieved a moderate score
category. Like “I respect my patient’s freedom of
expression” (21.3% agreed, mean score 1.77), or “I give
information in understandable terms” (21.4% agreed,
mean score 1.74). The overall mean scores for the items
were around 1.47 and 1.77. Many of the items are
found to be low (L) while few are at moderate (M)
level. This means that the nurses do demonstrate some
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ability to respect for the autonomy or prescriptive need
of the patient but many do so with low confidence,
clarity and consistency in their communication skills
(Table 2).

Majority of nurses (57.4%) scored in the low
communication  skills  category  (mean  score
28.77+5.78),  suggesting  limited  ability to

communication effectively with patients. About one-
third of the sample (31.1%) demonstrated moderate
communication skills, while a small proportion (11.5%)
achieved high communication skills . these results
reflect that most nurses face challenges in confidently
conveying information , using supportive verbal
expression , and maintaining clarity and structure in
their interactions with patients (Table 3).

In Table 4 showed the statistical differences in overall
communication skills scores among nurses according to
their socio —demographic characteristics. The findings
indicate that age, educational level, years of experience,
and participation in mental health training course were
significantly (p<0.05) associated with communication
skills. Specifically ,older nurses ,those with higher
educational qualifications, and nurses with more years
of experience tented to have higher communication
skills, as reflected in increasing mean ranks. Similarly,
nurses who had attended mental health training courses
demonstrated significantly better communication skills
than those who had not .In contrast, variables such as
sex, residence and marital status did not show
significant (p > 0.05) differences in communication
skills.

Table No. 2: Distribution of nurses’ communication skills in psychiatric care units (n = 122)

L I Never |Occasionally| Frequently Total

Communication skills items No | % INo | % INol % No. % M.S | Ass.
It i§ difficult for me to be demanding or strict with 70 | 574 | 34 | 279 | 18 | 147 | 122 | 1000 |157] L
patients ' ' ) ) )
I am attent_ive to patients’ needs, especially 58 | 475 | 40 | 328 | 24 | 197 | 122 | 1000 1.72| ™
regarding their privacy ' ' ) ) )
I respect my patient’s right to express themselves
freely 54 | 443 | 42 | 344 | 26 | 21.3 | 122 | 100.0 |1.77| M
I support patients’ right to know their health
information 56 | 459 | 38 | 31.1 | 28 | 23.0 | 122 | 100.0 |1.77| M
I respect the autonomy and freedom of the 60 | 292 | 20 | 328 | 22 | 180 | 122 | 1000 169! M
patient’s decision-making ) ) ) ) )
! make sure that_ my patients have understood the 62 | 508 | 38 | 311 | 22 | 180 | 122 | 1000 167! ™
information provided ) ) ) ) )
| provide information in a clear and calm way 64 | 525 | 36 | 295 | 22 | 18.0 | 122 | 100.0 |1.65| L
I listen to patients fairly without judging 66 | 54.1 | 36 | 295 | 20 | 16.4 | 122 | 100.0 |1.62| L
I use pauses when giving information 70 | 574 | 34 | 279 | 18 | 14.7 | 122 | 100.0 |157| L
I give information in simple terms and with 68 | 557 | 36 | 295 | 18 | 148 | 122 | 1000 |159| L
examples ) ) ) ) )
:];:é(: time to listen to and understand patients 60 | 492 | 40 | 328 | 22 | 180 | 122 | 1000 |169| M
I find it difficult to ask patients for information 72 | 59.0 | 32 | 26.2 | 18 | 148 | 122 | 100.0 |156| L
I use open questions to obtain information 66 | 54.1 | 36 | 295 | 20 | 16.4 | 122 | 100.0 |1.62| L
| speak with patients in a quiet place 64 | 525 | 38 | 31.1 | 20 | 16.4 | 122 | 100.0 |1.64| L
I try to explore and understand my patient’s 60 | 492 | 40 | 328 | 22 | 180 | 122 | 1000 [1.69] M
emotional state ) ' ' ' '
I get nervous when | speak with patients 74 |1 60.7 | 30 | 246 | 18 | 14.7 | 122 | 100.0 |154| L
I have conflicts with patients when opinions differ | 78 | 63.9 | 28 | 23.0 | 16 | 13.1 | 122 | 100.0 [1.49| L
La;?efr?fm the independence and freedom of the 56 | 459 | 40 | 328 | 26 | 213 | 122 | 1000 |1.75| ™
| prefer not to tell or share bad information 80 | 65.6 | 26 | 21.3 | 16 | 13.1 | 122 | 100.0 |147| L
I give information in understandable terms 58 | 475 | 38 | 311 | 26 | 214 | 122 | 1000|174 M
Sharing information reduces my time with others 76 | 623 | 30 | 246 | 16 | 13.1 | 122 | 100.0 |151| L
I use supportive verbal expressions 60 | 49.2 | 38 | 31.1 | 24 | 19.7 | 122 |100.0 |1.70] M
I provide information within my professional 56 | 459 | 40 | 328 | 26 | 213 | 122 | 1000 [1.75] M
competence

Level of Response: Low = 1-1.66

Moderate = 1.67-2.33

High = 2.34-3
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Table No. 3: Overall distribution of nurses’ communication skills in psychiatric care units (n = 122)

Parameter Score No. % MeanzSD
Low 70 57.4
Communication Skills Moderate 38 31.1 28.7745.78
High 14 11.5
Table No. 4: Overall communication skills scores by socio demographic variables (n = 122)

Variables Classification No. Mean Rank H/U p-value
<25 24 105.2
2534 50 117.6 .

Age (years) 3% a4 34 1048 8.967° 0.030
45 and above 14 131.9
Male 44 111.0

Gender Fermale 78 1718 3.524m 0.061

. Urban 68 122.5

Residence Rural 52 116.0 2.95]m 0.086
Single 38 112.3
Married 68 123.4

Marital status Divorced 10 118.6 5.982b 0.201
Widowed 4 120.5
Separated 2 105.2
Preparatory 6 95.4
Diploma 28 109.6

Educational level Bachelor degree 76 122.4 9.721" 0.045*
Master degree 10 136.2
PhD 2 140.5
1-5 44 112.7

Years of experience 6-10 50 123.8 7.006° 0.030*
More than 10 28 130.5

L . Yes 58 128.0 . *
Participation in mental health training No 64 115.0 4.018 0.045

b = Kruskal-Wallis test
DISCUSSION

Regarding sociodemographic characteristics, this study
showed that largest proportion of participants were
aged 25-34 years (41.0%). The majority were females
63.9%, married 55.7%, and held a bachelor’s degree in
nursing (62.3%). Most participants had 6-10 years of
experience in psychiatric hospitals (41.0%), while
47.5% had attended mental health training courses.
These findings are consistent with previous studies that
reported similar demographic characteristics among
nurses’.

The results presented in table 2 indicated that nurses
demonstrated the low levels of communication skills.
This may be attributed to the complexity of psychiatric
settings, insufficient training and workload pressures.
Theses finding are consistent with the study conducted
by Kindie et al'®, while they are inconsistent with the
findings of Demir & Ding!, who reported higher
communication skills among nurses .The finding
indicate that several items reflected a moderate level of
communications skills among psychiatric nurses,
suggesting a basic level of communication competence.
However, the complexity of psychiatric care, workload,

m = Mann-Whitney U test

N = Numbersig. = p < 0.05

and lack of specialized training may limit the consistent
use of effective communication skills. These findings
are consistent with studies conducted by Hasan et al*?
and Hadi & Mohammed*®.

The results also showed low levels of assertiveness,
reluctance to share unpleasant information, and
nervousness during patient interactions. These findings
may be attributed to the sensitive nature of psychiatric
care, inadequate communication training, and work-
related pressures. Similar findings were reported by
Ndubuisi et al**, Yousuf et al*® and Colomer-Sanchez et
al*s. The results presented in Table 3 indicate that the
majority of nurses demonstrated low levels of
communication skills, while only a small proportion
showed high communication competence. This may be
attributed to the psychological nature of psychiatric
settings and a lack of specialized communication
training. These findings are consistent with the study
conducted by El-Houssieny et al’. However, they are
inconsistent with the findings of Ruslan & Abdullah®®
and Zeynizadeh et al'®, who reported good and
moderate levels of communication skills among nurses.
This study showed that significant differences in
communication skills according to age, educational
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level, years of experience, and participation in mental
health training courses (Table 4). These finding may be
attributed to the positive effects of experience,
education, and training on communication competence
and are consistent with previous studies®®?!. No
statistically  significant  differences were found
according to gender, place of residence, or marital
status, suggesting that professional factors may have a
greater influence on communication skills than personal
characteristics. This finding is consistent with studies
conducted by Alshammari et al?? and Chadayan et al®.

CONCLUSION

Most  psychiatric ~ nurses  demonstrated  low
communication skills, which may negatively affect
patient care and therapeutic relationships. Therefore,
improving communication skills is essential for
enhancing the quality of psychiatric nursing practice.
Recommendation: The implementing continuous
training programs in therapeutic communication and
integrating communication skills education into nursing
curricula. Further studies are recommended to identify
effective strategies for improving communication skills
among psychiatric nurses.
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ABSTRACT

Objective: To evaluate kindergarten teachers’ knowledge toward early childhood developmental stages, and to
evaluate the effectiveness of a prepared educational program in improving their knowledge

Study Design: Quasi-experimental study

Place and Duration of Study: This study was conducted at the College of Nursing, University of Babylon, Iraq,
from 12" June 2025 to 31 July 2025.

Methods: 50 kindergarten teachers in nine kindergartens in holy city of Karbala. The data collected consist of
twenty multiple choices items related to developmental stages of kindergarten children’s age group.

Results: Majority of kindergarten teachers were between 35 and 44 years old and mean age was 36.82+7.5 years,
had a bachelor's degree or higher, and at least five years of experience. Most had attended one or two training
courses related to child growth and development. Pre-test results indicated that teachers' knowledge of both
developmental stages was fair. The educational program demonstrated statistically significant effectiveness in
improving knowledge. Teachers' knowledge of developmental stages was strongly associated with education level,
years of experience, and training participation, but not with age, child responsibility, or type of kindergarten.
Conclusion: Kindergarten teachers' basic knowledge related to child of developmental stages was insufficient in
their pre-test, but the designed educational program effectively enhanced their knowledge through posttest.
Educational level, professional experience, and previous training were critical factors in determining knowledge,
highlighting the importance of structured professional development.

Key Words: Effectiveness, Educational Program, Personal Developmental Stages, Kindergarten Teachers
Knowledge.
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INTRODUCTION

Early childhood is a critical period for social and
emotional development, typically lasting from the ages
of one to seven. During this period, children learn to
recognize the emotions of others, understand their own
feelings, and form bonds with friends and caregivers. A
child's personality, sense of self, and ability to build
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stable attachments are influenced by these stages.
Emotional stability and social skills depend on
caregiver attention and enjoyable early experiences?.
According to Erikson's theory of psychosocial
development, there are eight stages that occur
throughout life, with the early stages being crucial for
social interaction and identity construction. The
"Initiative vs. Guilt" stage of early childhood (ages 3-6)
highlights the importance of fostering children's
exploration and independence through play and social
interaction. Educators who are aware of this
developmental stage can create environments that
encourage  self-confidence, independence, and
emotional stability. This knowledge is essential to the
success of educational initiatives for young children
because it aligns teaching methods with psychological
demands?.

Cognitive development in early childhood is a critical
area that influences a child's future social and learning
abilities. Piaget's stages of cognitive development,
particularly the preoperational stage (from two to seven
years old), highlight the rapid development of symbolic
thinking, creativity, and memory, and the need for
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teachers to carefully foster these skills!. Teachers who
are aware of these developmental stages can design
classrooms that complement children's cognitive
abilities, promoting successful learning and skill
developments,

Kindergarten teachers' understanding of child
developmental has significantly improved as a result of
incorporating developmental stages theories into early
childhood education programs. Teachers can better
enhance learning outcomes by aligning their teaching
methods with their students’ mental, psychological,
functional, and emotional developmental stages.
Professional development programs that focus on these
developmental stages have been shown to enhance
teachers' understanding of educational topics, leading to
more successful teaching strategies*.

The kindergarten teachers' knowledge and approaches
are significantly improved through educational
programs based on developmental stages and
environmental contexts. The training programs that
incorporate role-playing, practical activities, and stage-
appropriate learning techniques have been shown to
enhance teachers' ability to identify children's cognitive
developmental stages and help them achieve them®.
Teachers who have received training in these
techniques are usually better able to modify their
lessons to meet the needs of both individuals and
groups®.

METHODS

A quasi-experimental study was conducted at College
of Nursing, University of Babylon, Irag from 12" June
2025 to 31 July 2025 vide letter No. 76 dated 24"
March 2025 and 50 kindergarten teachers in nine
kindergartens in holy city of Karbala. A special
questionnaire was prepared, and a structured
educational program related to childhood growth and
developmental stages was developed based on a
comprehensive review.

Demographic and employment characteristics of the
kindergartens teachers who participate in the present
study consist of (age, educational, years of experience
in kindergarten, responsibility on child at home,
participated in training courses related to factors
affecting child growth and development). The
developmental stages questionnaire was consist from 20
items with multiple choices answers and the coding in
dichotomous (Correct = 2, and Incorrect = 1) and the
response options range from 20 to 40, with higher
scores indicating good knowledge. The questionnaires
assessed by who have over ten years of experience in
the specialty field. Content validity was statistical
calculator, the results was 0.97 which is acceptable,
ethical issues and considerations to ensure participants'
privacy and autonomy. Participant (teachers) was
voluntary engaged; they take place informed that their
data would be confidentially used.

Self-report method selected to complete the prepared
questionnaire. The data collection started on 12™ June
2025 by carried out pre-test the results indicated that all
the participants showed unsatisfied level of knowledge
related to prepare developmental stages. The
presentation of educational sessions started from 22™ to
30" June 2025 through small groups, after completing
the session the first post-test carried out, the second
post- test obtained. Data collection completes in 23t
July 2025 which take about 40 days. The data was
analyzed through SPSS-25.

RESULTS

The largest proportion of kindergarten teachers (46.0%)
were aged 35-44 years, followed by those aged 25-34
years (30.0%). The mean age was 36.82+8.76 years,
with an age range of 18-54 vyears. Regarding
educational qualification, more than half of the
participants (52%) held a bachelor's degree or higher,
while 30.0% held a diploma and 18.0% had completed
secondary school (Table 1).

Table No. 1: Distribution of the participant’s
sociodemographic and employment characteristics

(n=50)
Variable | No. | %
Age group
Young adults (18-24 years) 4 8.0
Adult (25-34 years) 15 30.0
Middle age adult (35-44 years) 23 46.0

Early middle aged (45-54 years) 8 16.0
Level of qualification

Secondary School 9 18.0
Diploma degree 15 30.0
Bachelor’s degree or above 26 52.0

The largest proportion of teachers (58.0%) had five
years or less of experience, followed by those with 6-10
years of experience (20%). Teachers with 11-15 years
of experience represented 12% of the sample, while 6%
had 16-20 years of experience and 4% had 21 years or
more (Fig. 1). Majority of participants (72%) reported
having children at home for whom they were
responsible for care, whereas 28% did not report such
responsibility (Fig. 2). Figure 3 showed that 40%
having attended one or two training courses. Nearly
equal proportions of governmental and private
kindergarten are teachers (Fig. 4).

Table 2 presents the changes in kindergarten teachers'
knowledge scores across the pretest, posttest 1, and
posttest 2. The overall mean knowledge score increased
from 1.41+0.159 in the pretest to 1.83+0.174 in posttest
1 and remained high at 1.80+0.180 in posttest 2. The
Friedman test demonstrated a statistically significant
difference across the three assessments (y>=91.9, df=2,
p<0.001), with a Kendall's W of 0.919, indicating a
very strong effect/degree of concordance across the
repeated assessments.
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Table 3 showed the distribution of kindergarten
teachers according to their overall level of knowledge
across the three assessments. In the pretest, 30% of
teachers had poor knowledge and 70% had fair
knowledge, with none classified as having good
knowledge. The educational program, all participants
demonstrated either fair or good knowledge in posttest
1, with 80.0% classified as having good knowledge. In
posttest 2, the proportion with good knowledge
remained high at 74%, while 26% had fair knowledge
and none had poor knowledge.

Table 4 presents the relationship between kindergarten
teachers' knowledge of early childhood developmental
stages and their demographic and employment
characteristics. Knowledge was significantly associated
with educational qualification (p=0.037), years of
experience (p<0.001), and participation in training
courses related to growth and development (p=0.012).
In contrast, no statistically significant associations were
found with age (p=0.294), responsibility for children at
home (p=0.836), or type of kindergarten (p=0.595).

Table No. 2: Determine the effectiveness of prepared educational program toward early childhood

developmental stages on teachers knowledge (posttest)

Pre-test Post-test Post-test 2 Friedman Test
Mean | SD | Assessment | Mean | SD | Assessment | Mean | SD | Assessment | CS | W | df | Sig.
1.48 | .505 F 1.78 | .418 G 1.76 | 431 G
1.42 | 499 F 1.82 | .388 G 1.82 | .388 G
1.36 | .485 F 1.80 | .404 G 1.74 | 443 G
1.36 | .485 F 1.90 | .303 G 1.90 | .303 G
1.36 | .485 F 1.86 | .351 G 1.76 | 431 G
1.44 | 501 F 1.86 | .351 G 1.84 | .370 G
1.34 | 479 F 1.78 | .418 G 1.78 | .418 G
1.28 | .454 P 1.74 | .443 G 1.76 | 431 G
1.32 | 471 P 1.84 | .370 G 1.78 | .418 G
1.44 | 501 F 1.82 | .388 G 1.82 | .388 G
1.42 | 499 F 1.82 | .388 G 1.82 | .388 G 91.9).919] 2 .000
1.44 | 501 F 1.82 | .388 G 1.80 | .404 G
1.40 | .495 F 1.80 | .404 G 1.82 | .388 G
1.44 | 501 F 1.84 | .370 G 1.82 | .388 G
1.42 | 499 F 1.86 | .351 G 1.82 | .388 G
1.42 | .499 F 1.82 | .388 G 1.78 | .418 G
1.36 | .485 F 1.80 | .404 G 1.70 | .463 G
1.44 | 501 F 1.90 | .303 G 1.90 | .303 G
1.56 | .501 F 1.92 | .274 G 1.86 | .351 G
1.46 | .503 F 1.82 | .388 G 1.80 | .404 G

CS = Chi-square, W = Kendall’s W

Table No. 3: Level for kindergarten teacher’s knowledge toward early childhood developmental stages

through three tests

Level Pre-test Post-test Post-test 2
No. % Mean=SD No. % Mean+SD No. % Mean+SD
Poor 15 30.0 - - - -
Fair 35 70.0 | 28.16+3.18 10 20.0 | 36.60+3.47 13 26.0 36.08+3.60
Good - - 40 80.0 37 74.0

<Syears

6-10years

11- 15years 16- 20years

221years

Figure No. 1: Distribution of kindergarten teachers
according to their years of experience

Have, 72

Not have, 28

0 05 1 15 2 15

Figure No. 2: distribution of kindergarten teachers
according to their responsibility for caring for children at
home
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Figure No. 3: Distribution of participants according
to their participation in training courses related to
factors affecting child growth and development
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Figure No. 4:

Table No. 4: The relationship between kindergarten teacher’s knowledge about early of childhood
developmental stages with their demographic and employment variables

Knowledge
Data Subgroup Mean Rank | Analysis | P. value
18 - 24 13.88
2534 25.93 a
Age (years) 35 a2 57 99 152 .294
45— 54 25.56
Secondary School 16.22
Level of qualification Diploma degree 23.30 6.587 .037¢
Bachelor’s degree or above 29.98
<5 19.69
6-10 33.30
Years of experience (years) 11-15 30.67 .562 .0002
16 - 20 35.83
>21 39.75
. . Yes 25.76 b
Have children at home that you are taking care No 482 -.208- .836
Participated in training courses related to Not participate 20.29
rowth and development 1-2 2340 351 0127
9 P 3 or more 32.69
. Governmental 26.67 b
Type of kindergarten Private 5450 -531 595

a=P. value was calculated by Spearman’s correlation coefficient

c=P. value was calculated by Kruskal-Wallis H

DISCUSSION

This study showed that majority falling between 35 and
44 years, and a mean age of 36.82 years, with a
standard deviation of 7.5 years. Most had a bachelor’s
degree or above and most had less than five years. The
kindergarten teachers have responsibilities to maintain
care for their children at home and most participants
were related to training courses that were presented in
the study sample attended one or two training courses

related to factors affecting child growth and
development. The level of kindergarten teachers'
knowledge  (pretest) toward early childhood

developmental stages was fair, and most have fair
knowledge. These findings are consistent with a studies
by Keung and Fung’ and Ball et al® which sought to
investigate  kindergarten  teachers'  pedagogical
knowledge of content in play-based learning
progression and found that teachers often lack a
comprehensive understanding of developmental stages,
especially in relation to play-based learning.

b=P. value was calculated by Mann-Whitney U

The majority of kindergarten teachers have adequate
knowledge of early life developmental stages. These
findings are consistent with research that seeks to assess
teachers' competence in developmentally appropriate
practices (DAP). For example, a study conducted in
Jordan sought to determine kindergarten teachers'
knowledge of developmentally appropriate practices
and found that their understanding was "average" in
some areas (such as curriculum development and
integration), but "high" in others. This implies partial
consistency: compared to the current study, some
knowledge may be strong, while other areas are merely
"acceptable” or "average"®°. In another study, using a
recently created scale called the China Kindergarten
Teachers' Learning and Development Scale (CKTLDS),
another related study sought to determine the learning
and development levels of kindergarten teachers in
China. It found that the learning and development of
Chinese kindergarten teachers was below average'*2,

In the present study, there was significant statistical
effectiveness of prepared educational program toward
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early childhood developmental stages on kindergarten
teacher’s knowledge. Keung and Fung’ reported that
their confidence and ability to plan age-appropriate
activities and their overall development were all
improved through professional development. To assess
the effectiveness of an in-service teacher training
program in promoting early childhood education in
both rural and urban areas, Quaid-e-Azam Academy for
Educational Development conducted a study in Punjab,
Pakistan, titled "Evaluation of an In-Service Early
Childhood Teacher Training Program." The teachers'
views on the value and use of early childhood education
technologies were improved. Although the details of
developmental stage knowledge vary, the current
findings that the training improved teachers'
competency are consistent with this study*2,

This study showed that there was significant statistical
differences between effect kindergarten teacher’s
knowledge about early childhood developmental stages
with their level of education. There were significant
statistical ~ positive  correlation  between  effect
kindergarten teacher’s knowledge about early
childhood developmental stages with their years of
experience, and number of participated in training
courses related to growth and development. While,
there were non-significant statistical relationship
between kindergarten teachers knowledge about early
of childhood developmental stages with their age,
responsibility for children, and type of kindergarten.
The results of Koc and Koc'* and Yusoff's, which
sought to evaluate the impact of teaching experience on
the implementation of spatial orientation programs in
early education, do not fully align with the current
study's findings that the majority of teachers have less
than five years of experience, a deeper understanding
and consistent integration of developmental knowledge.
Furthermore, teachers' knowledge of developmental
stages was positively correlated with their years of
experience, education level, and participation in
training courses, although age and family commitments
had a small effect. Overall, the study emphasizes the
importance of professional preparation and ongoing
training in improving early childhood teachers'
knowledge base, which directly impacts their ability to
support children's holistic growth and development.

CONCLUSION

The valuable information about kindergarten teachers'
understanding of early childhood developmental stages
and most of them had at least a bachelor's degree, was
in their mid-thirties, and had limited teaching
experience. The importance of structured, evidence-
based training interventions were confirmed and
implementation of the developed educational program
which achieved notable success in increasing teachers'
knowledge.

RECOMMENDATION
Establishing training and continuous educational
programs regarding the developmental stages of

kindergarten children is necessary to assess their
physical, intellectual, and emotional development.
These programs contribute to maintaining normal
cognitive and  physical activity performance.
Furthermore, such educational sessions enable teachers,
who are in direct contact with children, to recognize
abnormal growth features and participate in the early
detection of health abnormalities.
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ABSTRACT

Objective: This study aimed to evaluate the level of knowledge of nurses working in the medical wards of Thi-Qar
Governorate hospitals regarding correct electrocardiographic procedures and to identify the relationship between
their knowledge and demographic variables.

Study Design: A descriptive cross-sectional study

Place and Duration of Study: This study was conducted at the multiple government hospitals in the Thi-Qar,
southern Iraq from February 2022 and August 2023.

Methods: The study conducted with 60 nurses in Thi-Qar Governorate hospitals. Data were collected using a
structured questionnaire that assessed knowledge of cardiac anatomy, physiology, ECG interpretation, and correct
lead placement. Descriptive statistics and chi-square tests were used for the data analysis.

Results: Most nurses demonstrated insufficient knowledge of ECG procedures. Specifically, 46.7% of the
participants had very low knowledge levels, and 53.3% had low knowledge levels. No participant achieved
moderate or high levels of knowledge about the disease. Statistically significant associations were found between
nurses’ knowledge and both educational attainment (p = 0.000) and years of experience in the medical wards (p =
0.002).

Conclusion: This study demonstrates that the degree of nursing practice for performing ECGs in Thi-Qar hospitals
is appropriate. Not to mention the fact that such a gap in knowledge is potentially dangerous: it is putting patients
at risk.

Key Words: Electrocardiography, Nursing Knowledge, ECG Procedures.
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INTRODUCTION In particular, in a hospital environment, where
cardiovascular disease is common, an accurate ECG
must be assured. However, many international studies
have reported low levels of nurses’ knowledge and
skills in ECG performance, particularly in resource-
limited healthcare settings®. Nurses are part of the
emergency services team and their ability to use and
interpret ECGs is highly recognized as they perform the
majority of the hospital's medical duties and often have
contact with patients. Analysis, interpretation and
mastery of the clinical symptoms and diagnostic
techniques in relation to CVVD should be a key aspect of

Electrocardiography is one of those necessary evils in
modern medicine you just cannot live without it
especially in the ER or on medical floors, where rapid
recognition of a heart problem can lead to life-saving
interventions. From a practical standpoint, nurses are
flexible and capable of performing ECGs, interpreting
basic results, and ensuring proper electrode and lead
placement for the procedure to be valid. Mistakes made
during this phase could lead to misdiagnosis, delayed
treatment, and ultimately, unsatisfactory patient care®.

. R s
L Medical Laboratory Technology Department, Al-Suwaria the education priorities for nursing®. The nurse should
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factors (age, level of education, number of years in

Received: May, 2026 practice, and attendance in training courses) correlate
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knowledge towards conducting ECGs properly among
nurses working in medical wards of Thi-Qar regarding
ECG performance. We further examined whether
demographics, such as experience or education, played
a role. Lastly, we wanted to know what exactly the
nurses struggle with so that we can improve their
training and fix the overall system of the hospital.

METHODS

This study utilized a cross-sectional descriptive design,
which is a snapshot once off. This cross-sectional study
aimed to assess the knowledge of nurses working in the
medical wards of Thi-Qar regarding proper ECG
techniques at one moment. This type of question is why
this approach works so well and is common in nursing
education and practice research. The findings of this
study were conducted between February 2022 and
August 2023 in multiple government hospitals in the
base of Thi-Qar, southern Iraq. These hospitals are both
referral centers that see all patients and rely on these
nurses to perform frontline roles, such as ECGs.
Focused on registered nurses operating in these areas of
medical wards, hospital wards, and places where ECGs
are regularly performed. This is because they are
embedded in patients with cardiac symptoms. Hence
knowing how to perform an ECG correctly is not just
beneficial, but a necessity for these nurses.

The inclusion criteria included that the registered nurse
working in a medical ward, at least one year of clinical
experience and willingness to participate and provide
informed consent. While, the inclusion criteria included
that the administrative nurses or those not involved in
clinical ECG procedures and nurses on leave during the
data collection period. The methods of sampling and
sample size the researcher was used a non-probability
convenience sampling. A convenience sampling might
restrict generalizability, but is suitable for exploratory
and feasibility studies where random sampling is not
practical. The study involved 60 participants. Similar
studies on nursing knowledge of ECG procedures as
well as practical realities surrounding the availability of
nurses in the participating hospitals guided the number
of participants.

To determine the extent of nurses’ knowledge about
performing ECGs, we compiled a quick, self-directed
questionnaire. We developed it based on previous
research findings, ECG education literature, and expert
opinions. The questionnaire consisted of two parts. Part
one: Demographic Data included age, gender, education
level, total years of experience working in the nursing
field, years of working in a medical department, and
previous training in ECG measurement. Part two:
Knowledge Assessment: 20 multiple-choice items
covering: Cardiac anatomy and physiology, ECG basics
and interpretation and electrode and lead placement.
Correct answers received 1 point each, while incorrect
or unanswered questions received Zero.The content

validity of the questionnaire was established through
reviews by cardiologists and senior nursing educators.
This was first used to pilot the questionnaire with 10
nurses, whose responses were not included in the study.
We wanted to ensure that the questions were clear, of
reasonable length, and that the answers made sense.
The questionnaire had a Cronbach's alpha of 0.78,
indicating an acceptable level of reliability for research
purposes.

The data collection procedure for four weeks, we
printed the questionnaire and handed it to passing
nurses on their breaks so as not to hinder their work.
Prior to commencing, we provided the participants with
a summary of the study, ensured confidentiality, and
obtained written informed consent. Once they
completed their questionnaires, the nurses placed them
in envelopes to ensure anonymity. To ensure data
accuracy and reduce bias:(Researchers remained
available on-site to clarify any questions, no identifying
information was collected on the survey forms and
participation was entirely voluntary, with no incentives
offered. The data were analyzed using IBM SPSS
Statistics  Version 25. The following statistical
techniques were applied: Descriptive statistics
(frequency, percentage, mean, and standard deviation).

RESULTS

Most nurses demonstrated insufficient knowledge of
ECG procedures. Specifically, 46.7% of the participants
had very low knowledge levels, and 53.3% had low
knowledge levels. No participant achieved moderate or
high levels of knowledge about the disease. Statistically
significant associations were found between nurses’
knowledge and both educational attainment (p = 0.000)
and years of experience in the medical wards (p =
0.002).

Table No.1: Distribution of Demographic Data for
Medical Department Nurses

Variables Categories Freq. (%
20-24 6 10
25-29 15 25

Age Groups | 30-34 16 26.7
35-39 7 11.6
>40 16 26.7

Gender Male 35 58.3
Female 25 41.7

College of Nursing | 10 16.7
Nursing Institute 30 50

Achievement

Education secondary Nursing 20 333
School
<5 13 21. 7
Years of | 6-10 11 18.3
Experience 11-15 12 20
in  Nursing | 16 — 20 8 13.3
Field 21-25 10 16.7

26 —30 6 10
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Table No.2: Assessment of Nurses' Understanding of Appropriate ECG Procedures in Medical Wards

Questions M.S. | SD. | RS.% | Eva.
Heart Anatomy
1- The heart receives freshly oxygenated blood. 0.25 | 0.44 | 25 2
2-The amount of blood pumped by the heart per minute in the natural situation 0.30 | 0.47 | 30 2
3- The brain contains the primary cardiac control area. 0.23 | 043 | 23 1
4-The electrical initiation of a heartbeat begins in the chamber wall 0.53 | 0.51 | 53 3
5-How many layers composed of cardiac muscle? 0.70 | 0.47 | 70 3
6-The primary extrinsic regulator of heart activity is the ANS. 0.17 | 0.38 | 17 1
Heart Physiology
7- As a nursing student, you are aware that the purpose of an ECG is to 0.40 | 0.50 | 40 2
8- Which area of the heart is most likely to act as a pacemaker if the SA node is 027 | 045 | 27 5
damaged?
9- Which option lists the cardiac conduction system's parts in the proper order? 0.30 | 0.47 | 30 2
10- If the AV bundle's cells were damaged, the cardiac impulse would not be 033 | 047 | 30 5
able to reach the
11- Junctional fibers in the cardiac conduction system link 0.30 | 0.47 | 30 2
12- The following will undoubtedly be impacted if communication between the 020 | 0.41 | 20 1
SA node and the AV node is blocked: ' '
Location Limb Leads:
13.a. Right arm 0.83 | 0.38 | 83 4
13.b .Leftarm 0.70 | 0.47 | 70 3
13.c. Right leg 0.77 | 043 | 77 4
13.d. Left leg 0.77 | 043 | 77 4
14, Just to the right of the sterna border is the VV1-fourth intercostals area. 0.73 | 0.45 | 73 3
14. b. V2, the fourth intercostal gap immediately to the left of the border of the 063 | 049 | 63 3
sterna
14.c. halfway between leads V2 and V4 0.60 | 0.50 | 60 3
14.d. V4 middle clavicle line, below the fifth interspace 043 | 0.50 | 43 2
14.e. V5: anterior axillary line at V4's level 0.40 | 0.50 | 40 2
14.f. Leads V4 and V5 are at the same level as the midaxillary line (V6). 0.50 | 0.51 | 50 3
The 10 rules for a normal ECG.
15- After going over his ECG notes, the student nurse would correctly 020 | 0.41 | 20 1
comprehend that the electrodes should be connected. ' '
16- His ECG notes are being reviewed by the student nurse. 0.27 | 0.46 | 17 1
17- Ventricular rate and rhythm are determined by measuring a single QRS 050 | 057 | 50 3
complex.
18-From an ECG reading , PR interval represents; 0.23 | 0.43 | 23 1
19- The AV node's typical rate of spontaneous depolarization is 0.23 | 0.43 | 23 1
20- What is happening in the heart according to the electrocardiogram (ECG) 063 | 049 | 63 3
QRS wave?

Table No.3: Overall Evaluation of Nurses' Level of Knowledge
Level of Knowledge Frequency |Percent
Low Low ( 0 -24) 28 46.7

26 53.3

Low High (25-49)
High Low (50 - 74) 6 0
High High (75 — 100) 0 0

% FS5.D 0.44 + 0.461
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Table No.4: Relationship Between Nurses' Demographic Factors and Knowledge.
ledge ) .
Demographic X D.F P Sig.
Age 1.348 4 0.853 NS
Gender 0.069 1 0.793 NS
Achievement Education 19.260 2 0.000 HS
Years of Experiences in the Nursing 2.012 5 0.848 NS
Years of Expert in the Medical De. 11.456 3 0.002 HS
Training Courses in Nursing 5.600 3 0.133 NS

DISCUSSION

The greatest number of healthcare staff is occupied by
nurses, and they deal with patients all the time;
therefore, their opinions and perspectives on the quality
of care received are highly relevant®’. Nurses have
numerous complementary skills available to them in the
Medical Department, and evidence of nursing
interventions that are found to be useful in ECG.
Therefore, this study was conducted to assess the
knowledge of nurses toward the performance of
electrocardiograms in the medical field. The table 1: is
in agreement with the same line with®. In the current
study, of the nurses were in the age group (30-34) &
(40) 16 (27.7%) and (>40) respectively, while
35(58.3%) of the nurses were male®. Also obtained
identical results. With regard to gender, the majority of
the studied nurses 35(58.3%) were male. Our findings
reveal in table 2 and table 3 an alarming finding that
nurses working in medical wards of Thi-Qar
Governorate have insufficient knowledge to perform
ECG. This is important because electrocardiograms are
important for diagnosing and treating cardiac problems.
In contrast, the results were alarming: no one scored
moderate or high knowledge. The balance of 53.3 per
cent were in the low range, and almost half of these
(46.7 per cent) were classified as having very low
levels. This is a serious skills gap. This is not local
either. Similar conclusions have also been catalogued in
other parts of the world. For example, Chan et al, in a
study on Singaporean nurses,? found that the ECG leads
were misplaced and the heart conduction pathways
misread by nurses'-13, Hospitalists in the clique, mainly
frontline nursing. Timely interpretation of ECG relates
directly to the accuracy and speed of patient
management. One of the more interesting things we
learned was that education and experience both count.!*
Those nurses who had more education and experience
working in medical wards performed better on the ECG
knowledge test. This is in agreement with additional
researchers who have discovered targeted education and
exposure during an authentic clinical context enhances
psychomotor skills. In table 4; there was no significant
relationship between good E.C.G knowledge and
training. In fact, training had no effect whatsoever.
Nurses trained in the skills did not perform better than

those who lacked another training. And this is precisely
what'® demonstrated: that we should not expect the rare
or mediocre training to deliver very meaningful
advances in improving any-one outcome. The national
situation, especially with regard to medical facilities in
Iraq, is still characterized by poor staffing and issues
over funding and access to further training in Irag. This
could explain for maybe why nurses in our study did
not have ECG knowledge even though they were
working clinically. In contrast, studies from high-
income countries generally show better levels of ECG
literacy because of regular competency assessment and
access to simulation laboratories?®.

CONCLUSION

The result of this study disclosed the fact that there is a
little bit worried about some major defected knowledge
about the instruction for taking ECG from all medical
wards hospitals in Thi-Qar Governorate. The nurses
exhibited low knowledge scores with none achieving
moderate to high competency. These results highlight
the imperative to implement systemic change
surrounding ECG knowledge and skills as nursing
competences through educational curricula, continuing
professional education initiatives.

Recommendations

The study recommends the implement structured ECG
training programs should be integrated into both pre-
service education and in-service professional
development, conduct regular competency assessments
to ensure nurses maintain and apply ECG knowledge
accurately, incorporate simulation and hands-on
workshops as part of ECG education can help bridge
the gap between theory and practice.
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ABSTRACT

Objective: To compare the duration and quality of postoperative analgesia between caudal bupivacaine alone and
bupivacaine combined with dexmedetomidine in children.

Study Design: Prospective randomized comparative study

Place and Duration of Study: This study was conducted at the Department of Anesthesia KRL Hospital Islamabad
from 20" April 2026 till 20" July 2026.

Methods: This study included 140 children undergoing elective infraumbilical surgery. Patients were divided
equally into two groups.

Results: Mean duration of analgesia was significantly longer with bupivacaine plus dexmedetomidine than with
bupivacaine alone (12.86+2.74 vs. 6.42+1.58 hours, p<0.001). Time to first rescue analgesia was also prolonged
(12.51£2.68 vs. 6.18+£1.51 hours, p<0.001), while rescue analgesia within 24 hours was required less frequently
(48.6% vs. 87.1%, p<0.001). Mean rescue doses were lower in the dexmedetomidine group (0.69+0.66 vs.
1.74+0.72, p<0.001), with significantly lower FLACC scores up to 12 hours. Emergence agitation was reduced
(8.6% vs. 21.4%, p=0.033), although early postoperative sedation was greater. Mean intraoperative heart rate and
mean arterial pressure were modestly lower with dexmedetomidine.

Conclusion: Adding dexmedetomidine to caudal bupivacaine significantly prolonged postoperative analgesia,
reduced pain scores and rescue analgesic requirements, and decreased emergence agitation in children without a
significant increase in overall adverse effects.

Key Words: Analgesic Effect, Bupivacaine, Dexmedetomidine, Anesthesia, Children

Citation of article: Mirza A, Nadeem A. Comparison of Extension of Analgesic Effect of Bupivacaine Alone
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INTRODUCTION postoperative pain management, and decreases the need
for systemic opioids®. The drawback of single shot

Good perianesthetic pain management is a key  caudal block however is that the duration of the block
component of paediatric  anaesthesia  because  of analgesia is relatively short if a local anesthetic is
inadequate pain management can have a detrimental injected alone*. Caudal anesthesia with bupivacaine is
effect on physiological stress, agitation, postoperative  often used for caudal anesthesia in children due to its
discomfort and recovery times'. Caudal epidural proven regional anesthetic efficacy and relatively long
anesthesia is the most frequently used regional duration of action®. However, the pain relieving
anesthetic in children for infraumbilical surgery, properties of a caudal injection can become less
surgery of the lower abdomen, urological surgery,  effective in the postoperative period and may require
surgery of the perineum and lower limbs? It is an easy  supplementation with other pain medications®. Several
procedure to do and useful for intraoperative and early adjuvants have thus been studied to extend caudal
analgesia without significantly increasing the incidence
of adverse effects, such as opioids, clonidine, ketamine,
dexamethasone, magnesium, and dexmedetomidine’.
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significant effect on the extension of postoperative
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analgesia when compared to caudal bupivacaine
alone®. Another study that combined effects of caudal
anesthesia with dexmedetomidine on children also
showed that dexmedetomidine had a significant effect
in prolonging time to first rescue analgesic
administration*. In  more recent comparisons,
dexmedetomidine has been shown to be one of the most
potent caudal adjuvants to prolong postoperative
analgesia in children'?, Although dexmedetomidine has
analgesic activity, it can affect sedation and
cardiovascular parameters, such as heart rate and blood
pressure’®. A few studies have noted a higher rate of
bradycardia, and others have found prolonged analgesia
but no excessive number of adverse reactions'4. Thus,
the efficacy and safety of dexmedetomidine use as a
caudal adjuvent in children should be evaluated.
Application of analgesia for a longer duration after
pediatric surgery will decrease rescue analgesic needs,
enhance postoperative comfort and facilitate a smoother
recovery phase’®.

METHODS

This prospective randomized comparative study was
conducted at the Department of Anesthesia KRL
Hospital Islamabad from 20" April 2026 till 20" July
2026 and included 140 children undergoing elective
infraumbilical surgery under general anesthesia with
caudal analgesia. Patients were randomly divided into
two equal groups of 70 each. Group A received caudal
0.25% bupivacaine 1 mL/kg alone, while Group
B received caudal 0.25% bupivacaine 1 mL/Kkg
combined with dexmedetomidine 1 pg/kg. Children
aged 2-10 years, belonging to American Society of
Anesthesiologists (ASA) physical status | or Il and
scheduled for elective lower abdominal, urological,
perineal, or inguinal surgery were included. Children
with known allergy to study drugs, coagulopathy,
infection at the caudal injection site, congenital spinal
abnormalities, neurological disorders, significant
cardiac or respiratory disease, developmental delay
interfering with pain assessment, or failed caudal block
were excluded.

Data Collection: After approval from the Institutional
Ethical Review Committee and obtaining informed
consent from parents or guardians, patients were
enrolled using a non-probability consecutive sampling
technique and randomly allocated to either group using
computer-generated random numbers with concealed
allocation. Standard monitoring included heart rate,
non-invasive blood pressure, oxygen saturation,
respiratory rate, and electrocardiography. Following
induction of general anesthesia, caudal block was
performed under aseptic conditions in the lateral
position. The study solution was administered
according to group allocation after confirming correct
needle placement and negative aspiration for blood or
cerebrospinal fluid. Heart rate, blood pressure, oxygen

saturation, and adverse events were recorded
intraoperatively and during postoperative recovery.
Postoperative pain was assessed using the Face, Legs,
Activity, Cry and Consolability (FLACC) score at
predetermined intervals. The primary outcome was
duration of analgesia, defined as the time from
administration of the caudal block to the first
requirement for rescue analgesia. Rescue analgesic
medication was administered when the FLACC score
was >4.

Statistical Analysis: Data were analyzed using SPSS
version 26.0. Continuous variables were expressed as
meanzstandard deviation, while categorical variables
were presented as frequencies and percentages. Age,
weight, duration of surgery, duration of analgesia, pain
scores, hemodynamic parameters, and rescue analgesic
requirements were compared between groups using the
independent t-test or Mann-Whitney U test, as
appropriate. A p-value <0.05 was considered
statistically significant.

RESULTS

The two groups were comparable at baseline. Mean age
was 5.82+2.14 years in the bupivacaine group and
5.64+2.08 years in the bupivacaine+dexmedetomidine
group, while mean weight was 20.46+6.72 versus
19.9846.54 kg.

Table No. I: Baseline Demographic and Operative
Characteristics

Characteristic| Bupivacaine Bupivacaine +
alone (n=70) | Dexmedetomidine

(n=70)

Age, years, | 5.82+2.14 5.64+2.08

Mean+SD

Weight, kg, | 20.4646.72 19.98+6.54

Mean+SD

Male, n (%) 47 (67.1) 45 (64.3)

Female, n | 23(32.9) 25 (35.7)

(%)

ASA I, n (%) | 55 (78.6) 57 (81.4)

ASA Il n (%) | 15(21.4) 13 (18.6)

Duration  of | 54.72+14.63 | 56.18+15.21

surgery, min,

Mean+SD

Duration of | 71.84+16.28 | 73.26+16.94

anesthesia,

min,

Mean+SD

Inguinal 27 (38.6) 26 (37.1)

surgery,n (%)

Urological 25 (35.7) 26 (37.1)

surgery,n (%)

Perineal/other | 18 (25.7) 18 (25.7)

infraumbilical

surgery,n (%)
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Males comprised 67.1% and 64.3%, and ASA-I status
was present in 78.6% and 81.4%, respectively. Mean
surgical duration was 54.72+14.63 versus 56.18+15.21
minutes and anesthesia duration 71.84+16.28 versus
73.26+£16.94 minutes, with no significant baseline
differences.

Table No.2: Postoperative Analgesic Outcomes

Dexmedetomidine significantly prolonged analgesia
(12.86+2.74 vs. 6.42+1.58 hours, p<0.001) and delayed
first rescue analgesia (12.51+2.68 vs. 6.18+1.51 hours,
p<0.001). Rescue analgesia within 24 hours was
required in 48.6% versus 87.1%, with fewer rescue
doses (0.69+0.66 vs. 1.74+0.72, p<0.001). Table 2.

Outcome Bupivacaine alone | Bupivacaine + | p-value
(n=70) Dexmedetomidine (n=70)
Duration of analgesia, hours, Mean+SD 6.42+1.58 12.86+2.74 <0.001
Time to first rescue analgesia, hours, Mean+SD | 6.18+1.51 12.51+2.68 <0.001
Rescue analgesia required within 24 h, n (%) 61 (87.1) 34 (48.6) <0.001
Number of rescue doses in 24 h, Mean+SD 1.7440.72 0.69+0.66 <0.001
FLACC score at 2 h, Mean+SD 1.18+0.91 0.74+0.72 0.002
FLACC score at 4 h, Mean+SD 2.06+1.12 1.02+0.88 <0.001
FLACC score at 6 h, Mean+SD 3.41+1.36 1.46+1.02 <0.001
FLACC score at 12 h, Mean+SD 3.08+1.27 2.14+1.13 <0.001
FLACC score at 24 h, Mean+SD 2.24+1.08 1.96+1.02 0.116
Table No.3: Hemodynamic Parameters and Postoperative Sedation
Parameter Bupivacaine alone | Bupivacaine + | p-value
(n=70) Dexmedetomidine (n=70)
Baseline  heart rate, beats/min, | 103.42+14.81 102.76£14.37 0.789
Mean+SD
Mean intraoperative  heart rate, | 99.86+13.72 91.38+12.64 <0.001
beats/min, Mean+SD
Baseline MAP, mmHg, Mean+SD 68.72+7.84 69.14+8.06 0.755
Mean intraoperative MAP, mmHg, | 66.81+7.26 64.12+7.18 0.029
Mean+SD
Mean SpO,, %, Mean+SD 98.41+0.86 98.36+0.91 0.739
Sedation score at 1 h, Mean+SD 1.38+0.49 1.91+0.61 <0.001
Sedation score at 2 h, Mean+SD 1.21+0.41 1.62+0.55 <0.001
Emergence agitation, n (%) 15 (21.4) 6 (8.6) 0.033
Table No.4: Adverse Effects and Recovery Outcomes
Outcome Bupivacaine alone Bupivacaine + p-value
(n=70) Dexmedetomidine (n=70)
Bradycardia, n (%) 2 (2.9) 7 (10.0) 0.086
Hypotension, n (%) 2 (2.9) 5(7.1) 0.245
Nausea/vomiting, n (%) 9 (12.9) 5(7.1) 0.256
Urinary retention, n (%) 3(4.3) 4 (5.7) 0.698
Respiratory depression, n (%) 0 (0.0) 0 (0.0) 1.000
Excessive sedation, n (%) 1(1.4) 4 (5.7) 0.366
Any adverse effect, n (%) 16 (22.9) 19 (27.1) 0.559
Time to full recovery, min, Mean+SD 34.62+9.84 39.28+10.72 0.008
Parent satisfaction, n (%) 51 (72.9) 64 (91.4) 0.004

Baseline heart rate and MAP were similar between
groups, but mean intraoperative heart rate was lower
with dexmedetomidine (91.38+12.64 vs. 99.86+13.72
beats/min, p<0.001), as was MAP (64.12+7.18 vs.
66.81+7.26 mmHg, p=0.029). Mean SpO, remained
comparable (98.36+0.91% vs. 98.41+0.86%). Table 3.

Overall adverse effects were comparable between
dexmedetomidine and bupivacaine-alone  groups
(27.1% vs. 22.9%, p=0.559). Bradycardia occurred in
10.0% versus 2.9%, hypotension in 7.1% versus 2.9%,

nausea/vomiting in 7.1% versus 12.9%, urinary
retention in 5.7% versus 4.3%, and excessive sedation

in 57% versus 1.4%; no respiratory depression
occurred. Table 4.

DISCUSSION

The present study showed that the infusion of
dexmedetomidine along with caudal bupivacaine

significantly increased the duration of the analgesic
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effect in children undergoing infraumbilical surgery.
The mean duration of analgesia was 6.42+1.58 hours
for bupivacaine alone and 12.86+2.74 hours for
bupivacaine  with  dexmedetomidine  (p<0.001).
Likewise, the time to SR analgesia was prolonged from
6.18 £ 1.51 to 12.51 + 2.68 hrs. Several previous
studies have also found a significant increase in time to
first rescue analgesia with caudal bupivacaine and
dexamethasone, of 14.4+7.5 hours versus 6.6+2.5 hours
with caudal bupivacaine alone!®!. The results of this
study indicate not only that dexmedetomidine helps to
postpone the onset of postoperative pain, but also that it
decreases the total amount of analgesics used.
Dexmedetomidine's analgesic benefit was corroborated
by postoperative pain scores. FLACC scores were
significantly lower in the combination group at 2 hours
(0.74+0.72 vs. 1.18+0.91), 4 hours (1.02+0.88 vs.
2.06+1.12), 6 hours (1.46+1.02 vs. 3.41+1.36), and 12
hours (2.14+1.13 vs. 3.08+1.27). However, the
difference decreased by 24 hours and reached non-
statistical ~significance (1.96+£1.02 vs. 2.24+1.08,
p=0.116). In another previous study, eight patients in
the bupivacaine-only group became agitated but no
children agitated in the group receiving caudal
dexmedetomidine and bupivacaine!’. Therefore, this
moderate postoperative sedation may also help to
facilitate a more tranquil emergence and recovery from
sedation following surgery, in addition to the analgesia.
Dexmedetomidine had a small hemodynamic effect.
Mean intraoperative heart rate was significantly lower
in the combination group (91.38+12.64 vs. 99.86+13.72
beats/min, p<0.001), while mean arterial pressure was
also slightly reduced (64.12+7.18 vs. 66.81+7.26
mmHg, p=0.029). These changes were not reflected in
any significant differences in mean oxygen saturation
between groups (98.36+0.91% vs. 98.41+0.86%), nor in
any respiratory depression. Previous studies also have
reported statistically significant changes in the
hemodynamics  following  the  addition of
dexmedetomidine to caudal bupivacaine, but these
changes were not deemed clinically significant!®.
Caudal dexmedetomidine has also been found to be
effective for prolonged periods without a significant
rise in overall adverse effects as compared to previous
studies®®. Bradycardia and hypotension were more
common with dexmedetomidine (10.0% and 7.1%
respectively), but neither was statistically significant
compared with the controls (2.9% and 2.9%
respectively). Frequently, nausea/vomiting, urinary
retention, excessive sedation and the percentage of
adverse effects did not differ significantly between both
groups (27.1% vs 22.9%, p=0.559; 3.9% vs 3.3%,
p=0.873; 12.9% vs 11.8%, p=0.837; respectively).
Other prior studies have also demonstrated a similar
rate of hemodynamic changes and other adverse events
when comparing caudal dexmedetomidine regimens to
other regimens with a much longer duration of action

for analgesia. Parent satisfaction was significantly
higher for the combination regimen (91.4% vs. 72.9%;
p=0.004) which may be due to improved pain
management and minimizing agitation and the need for
rescue analgesics. This study has some limitations. The
results might not be generalizable due to the single
center design and small sample size. Clinical scoring
systems were used to evaluate pain and sedation, and
may be subject to observer variability. The study
evaluated only one dose of dexmedetomidine, so the
optimal dose-response relationship could not be
determined.

CONCLUSION

The addition of dexmedetomidine to caudal
bupivacaine significantly prolonged postoperative
analgesia, delayed the need for rescue analgesia,
reduced pain scores and rescue analgesic requirements,
and decreased emergence agitation compared with
bupivacaine alone. Although dexmedetomidine was
associated with greater early sedation, modest
reductions in heart rate and blood pressure, and a
slightly longer recovery time, the overall adverse-effect
profile remained comparable between groups.
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ABSTRACT

Objective: To evaluate the nutritional profile and sleep quality, and to determine the correlation between
malnutrition and poor sleep quality among adult patients undergoing maintenance hemodialysis.

Study Design: Cross-sectional descriptive study.

Place and Duration of Study: This study was conducted at the Department of Nephrology, KRL Hospital,
Islamabad, Pakistan, from October to December 2025.

Methods: A total of 100 patients aged 18 years or above undergoing maintenance hemodialysis for at least 3 months
and receiving a minimum of 3 dialysis sessions/week were included in this study. Nutritional status and sleep quality
were evaluated using the Malnutrition-Inflammation Score and the Pittsburgh Sleep Quality Index, respectively. The
Pearson correlation coefficient (r) was applied to evaluate the relationship between malnutrition and sleep quality.
Results: Mean age in this study was 58.22+10.65 years with a higher percentage of male patients (62%). The mean
Malnutrition-Inflammation score was 15.79+5.36. Mild-to-moderate malnutrition was recorded in 63% while severe
malnutrition was reported in 25% of patients. The assessment of sleep quality using Pittsburgh Sleep Quality Index
score showed a mean of 9.27+4.88, with 72% experiencing poor sleep quality. A significant positive correlation was
found between the two scores (r=0.263, p<0.01).

Conclusion: Malnutrition was significantly correlated with poor sleep quality, emphasizing the need for integrated
nutritional and sleep management strategies in patients undergoing maintenance hemodialysis.
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INTRODUCTION

Chronic Kidney Disease (CKD) is characterized by a
progressive loss of renal function, which may lead to a
terminal phase, called End-Stage Kidney Disease
(ESKD). Maintenance hemodialysis (MHD) becomes
an essential and life-sustaining requirement at this
terminal stage of ESKD for adequate filtration to
manage uremic toxicity and fluid balance. However,
malnutrition and poor sleep quality (SQ) remain
prevalent and debilitating in patients on MHD, severely
compromising the quality of life (QoL) and increasing
healthcare burdens.*?

The global prevalence of ESKD requiring dialysis is
estimated to affect millions of individuals and impose
significant economic and social burdens on healthcare

The situation is not different in Pakistan, where burden
of CKD continues to rise, with an overall prevalence of
21.2% among all age groups (ranging between 29.9% to
12.5% in different population types).2

Malnutrition is common among patients on MHD with
prevalence ranging from 40% to 70%, reported in
different studies using various diagnostic criteria. The
most common form of malnutrition is protein-energy
wasting (PEW), which also contributes to serious
complications in these patients.*® The pathogenesis of
PEW is multifactorial and involves inadequate dietary
intake, chronic inflammation, hormonal dysregulation,
and dialysis-related nutrient losses (6-8g amino
acids/session).®’

The most validated assessment tool for this purpose is
Malnutrition-Inflammation ~ Score ~ (MIS)  which

system.
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combines dietary intake, weight change, body mass
index (BMI), albumin, and total iron-binding capacity.
In this scale, a higher MIS score will reflect a poor
nutritional status and greater inflammatory burden,
predicting adverse clinical outcomes in patients.® In
addition to malnutrition, insomnia, restless legs
syndrome, and sleep apnea are commonly reported
disorders in patients undergoing MHD with a
prevalence reported between 50 to 80%, causing a
further deterioration of physical and mental health.®

Nutrient deficiencies, particularly magnesium, calcium,
and B-vitamins also disrupt melatonin synthesis and
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affect circadian rhythm regulation. Frequent impaired
cognitive function, increased risk of CV events,
depression, and reduced treatment adherence are also
observed in patients undergoing MHD and linked with
poor SQ. Sleep quality is assessed using the Pittsburgh
Sleep Quality Index (PSQI), which provides
multidimensional insight by evaluating latency,
duration, and daytime dysfunction over the past month.
A poor SQ is indicated when the PSQI score is >5.1°

A holistic management plan therefore requires
understanding this interplay between nutritional profile
and quality of sleep. The distinct cultural, dietary, and
socioeconomic environment of Pakistani population
underscores the need for local research on this topic;
however, limited data are available in Pakistan on
malnutrition and sleep disturbances among MHD
patients.

This study was therefore planned to evaluate the
nutritional profile and sleep quality of patients
undergoing MHD and to determine the correlation
between these two parameters. These findings will
provide evidence to our local medical professionals to
reduce complications, improve QoL, and enhance
overall outcomes in patients receiving this life saving
therapy.

METHODS

This cross-sectional descriptive study was conducted at
the Department of Nephrology, KRL Hospital,
Islamabad, Pakistan, from October to December 2025
over a period of three months after getting approval
from ethical committee of the hospital.

Sample size was calculated using Open Epi sample size
formula with a 95% confidence interval and 10%
margin of error. With an expected 60.4% prevalence of
poor SQ among malnourished MHD patients, the
minimum sample size required was calculated as 92
patients. However, to account for potential incomplete
responses and to ensure adequate statistical power, we
recruited a total of 100 patients. * A total of 100
patients of either gender, aged 18 years or above who
had been on MHD for at least 3 months and were
receiving a minimum of 3 dialysis sessions per week
were included in the study. Exclusion criteria consisted
of recent hospitalization within the past month, active
infection, malignancy, psychiatric illness, cognitive
impairment, or those using sedatives or sleep-inducing
medications.

Data collection: Patients fulfilling the inclusion criteria
were included using non-probability consecutive
sampling. Demographic and clinical details of these
patients (age, gender, duration of MHD and
comorbidities)  were  recorded.  Anthropometric
measurements were carried out including height,
weight, BMI, and mid-arm circumference (MAC) as
per standardized protocols. Laboratory parameters such
as serum albumin were obtained from patient’s medical

history present in hospital’s records. Nutritional status
of these patients was evaluated using the MIS. MIS
consisted of 10 items including weight change, dietary
intake, gastrointestinal (GI) symptoms, functional
capacity, comorbidity severity, fat and muscle stores,
BMI, albumin, and total iron-binding capacity. Each
parameter was given score from 0 to 3, and MIS had a
total score between 0 (normal) and 30 (severe
malnutrition). Nutritional status was then categorized as
normal nutrition (0-8), mild to moderate malnutrition
(9-18), and severe malnutrition (>18) based on the total
score obtained.

SQ was assessed using the PSQI, which provided a
global score ranging from O to 21 and patients were
categorized as having good sleep if the PSQI was <5
and poor sleep if the PSQI was >5.1

Data were analyzed using SPSS version 26. Baseline
characteristics were summarized by employing
descriptive statistics where continuous variables were
presented as mean * standard deviation (SD), while
non-normally distributed variables (assessed using the
Shapiro-Wilk test) were expressed as median and
interquartile range (IQR). Categorical variables
including MIS category and SQ category were shared
as frequencies and  percentages. = Normality
of the continuous data was assessed using the Shapiro—
Wilk test.

The Pearson correlation coefficient (r) was applied to
evaluate the relationship between the study variables
including MIS and SQ. A p-value <0.05 was
considered statistically significant for all analyses.

RESULTS

Mean age of patients in this study was 58.22+10.65
years which ranged from 35 to 79 years with a higher
number of male patients (62%) than the females (38%).
The details of demographics, clinical and laboratory
findings are shown in Table-I.

Table No. I: Demographics, clinical and laboratory
findings at baseline n= 100

Demographics

Age (Meanzx SD) years 58.22+10.65
Gender Male n (%) 62 (62)
Female n (%) 38 (38)
Clinical assessments and laboratory findings
BMI" (Meanz SD) Kg/m? 23.95+3.32
MAC™ (cm) 26.37+£ 2.82
Hypertension n (%) 66 (66)
Diabetes n (%) 58 (58)
Duration of MHD™ (Meanzx 2.35+1.1
SD) years
Serum albumin (Mean+ SD) 3.41+0.09
g/dL

Body mass index”, Mid-arm circumference™,
Maintenance hemodialysis™”
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The assessment of nutritional profile of these patients
showed a mean MIS score as 15.79+5.36. Based on
MIS classification, 63% of patients demonstrated mild
to moderate malnutrition, followed by severe
malnutrition (25%) and normal nutritional status 12%
of patients. The SQ by assessed by PSQI score was 9.27
+ 4.87, where 72% of patients had poor sleep quality
(PSQI > 5) while 28% demonstrated good sleep. The
details are shown in Table-2.

The analysis regarding correlation shows several
significant associations among nutritional and sleep-
related variables. BMI was found to be strongly
correlated with MAC (r = .921, p < 0.01), indicating
consistent anthropometric patterns. Higher malnutrition
(MIS Score) was also significantly associated with
lower BMI (r = —.324, p < .01) and lower MAC (r = -
335, p < .01), confirming that reduced body
measurements reflect poorer nutritional status. The
analysis regarding the primary of study revealed that
PSQI significantly correlates with MIS (r = .263, p <
.01), suggesting that worse nutritional status is linked
with poorer sleep quality. No significant correlations

were; however, found between age, duration of dialysis,
or albumin with sleep quality as shown in Table-3.

Table No.2: Distribution of nutritional profile and
sleep quality categories n = 100

Details of nutritional profile
MIS" score (Meanz SD) 15.79+5.36
MIS Normal nutrition n 12 (12)
Category (%)
Mild to moderate 63 (63)
malnutrition n (%)
Severe 25 (25)
malnutrition
Sleep quality profile
Mean PSQI™ score (Meant SD) 9.27 + 4.87
SQ™ Good SQ n (%) 28 (28)
category | Poor sleep quality 72 (72)
n (%)

Malnutrition-Inflammation Score”, Pittsburgh sleep
quality index™, Sleep quality™

Table No.3: Correlation between nutritional and sleep-related variables n=100

Serum
Variables Age BMI MAC Duration of | Albumin MIS Score PSQI
(kg/m2) (cm) Dialysis (g/dL)
Age 1 0.15 0.121 -0.027 -0.098 0.015 -0.082
BMI™ (kg/m?) 0.15 1 921 0.099 -0.003 -.324 -.138
(p<0.01) (p<0.01)
MAC™ (cm) 0.121 921 1 0.12 -0.022 -.335 -.146
(p<0.01) (p<0.01)
Duration of -0.027 0.099 0.12 1 0.047 0.001 0.055
Dialysis
Serum Albumin -0.098 -0.003 -0.022 0.047 1 229 -0.018
(g/dL) (p<0.05)
MIS™ Score 0.015 -.324 -335 .001 229 1 .263
(p<0.01) (p<0.01) (p<0.05) (p<0.01)
PSQI™™ -0.082 -0.138 -0.146 0.055 -0.018 .263 1
(p<0.01)

Body mass index”, Mid-arm circumference™, Malnutrition-inflammation score

DISCUSSION

The mean age of patients in our study was 58.22+ 10.65
years with males comprising 62% of total study
population. The findings revealed a high burden of
malnutrition and sleep disturbances in the study
patients. The nutritional assessment showed a mean
MIS score of 15.79+5.36 where some degree of
malnutrition was exhibited by 88% of patients. The
details showed that 63% of patients had mild-to-
moderate malnutrition while severe malnutrition was
present in 25% of patients. Assessment of SQ showed a
mean PSQI score of 9.27+4.88, with 72% of patients
experiencing poor SQ. Rizvi and Baig studied Pakistani
patients on MHD and found that 63% were
malnourished and only 3% were at normal nutritional

23 FrH

, Pittsburgh sleep quality index

status. It is important that MAC was low despite the
normal mean BMI and albumin levels, highlighting
significant concern among nutritionally compromised
dialysis population.’* Consistent with the above-
mentioned high burden of malnutrition, sleep
disturbances are also widespread among dialysis
populations. The poor QS in patients of MHD was
investigated by Mehrabi et al. and Mortazavi et al. with
a reported high prevalence of 90.86% and 84%,
respectively.1516

In a study by Soleimani et al. with 423 Iranian
hemodialysis patients, the link between diet (using
Dietary and Lifestyle Inflammation Scale) and sleep
was investigated. A significant correlation was found
between higher DLIS score and poor SQ. Patients in the
highest DLIS quartile had over three times greater odds
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of poor SQ which revealed a strong association between
malnutrition-inflammation and impaired SQ.1’ Not only
inflammation but specific dietary components also
found to influence SQ. Zhang et al. mentioned that
adequate nutrition, particularly enriched with higher
dietary fiber, is closely linked to better SQ in
hemodialysis patients. Increased consumption of total,
insoluble, and vegetable-derived soluble fiber was
beneficial and associated with a lower prevalence of
poor sleep with a clear dose-response trend (p < 0.05).
The findings further highlighted the importance of
addressing  malnutrition by optimizing dietary
components to enhance SQ and overall well-being of
patients.’® Complementary to these findings, other
investigators have evaluated the patterns of
macronutrient intake and found their associations with
SQ. Azarnoush et al. further investigated the
association between different nutritional intakes and
SQ. The results of 114 patients under maintenance
dialysis showed that the foods with higher
carbohydrates (OR 3.0; 95% CI 1.32-6.81), fats (OR
3.0; 95% CI 1.32-6.81), and fiber (OR 2.53; 95% ClI
1.12-5.67) contents were significantly associated with
poor SQ, while protein intake showed no such
relationship. These results not only indicated the
association of overall dietary intake but also
emphasized on the impact of major ingredients of diet
on SQ in dialysis patients.’® The above discussed
clinical consequences of malnutrition extend beyond
the SQ and substantially impair broader spectrum of
QoL. In a study by Visiedo et al. with 120 hemodialysis
patients, a high prevalence of malnutrition (62%) was
reported. Malnutrition was the most significant
predictor of impaired QoL, strongly correlating with
both physical and mental health summary scores.? This
correlation between nutritional status and SQ is not
supported by some investigators and other predictors
including age, BMI, diabetes history, and the calcium—
phosphorus product were found to be independent
predictors of poor sleep (p < 0.05) were mentioned by
Mehrabi et al. Similarly, Mortazavi et al. found older
age (61.65 vs. 51.12 years) and lower education (31.1%
vs. 4%) to significantly affect the SQ (p < 0.001).1516
The limitations needed to be shared for this study is its
cross-sectional design that limits its causal inference
between malnutrition and SQ. Moreover, its single-
center nature and relatively small sample size may
affect the generalizability of these findings to broader
range of patients undergoing MHD.

CONCLUSION

A significant positive correlation is present between
malnutrition and poor SQ among patients undergoing
MHD. This bidirectional relationship between
nutritional status and sleep disturbances necessitates a
comprehensive management approach to target both
aspects simultaneously. Healthcare providers should

thereby routinely assess nutritional profiles of these
patients as early identification and intervention through
tailored nutritional counseling, dietary supplementation,
and sleep hygiene education may help to improve
patient outcomes, reduce complications, and enhance
overall QoL in this vulnerable segment of patients.
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ABSTRACT

Objective: To determine the diagnostic accuracy of serum ferritin in diagnosis of iron deficiency in children with
normal haemoglobin taking composite non-invasive laboratory reference as gold standard.

Study Design: A cross-sectional validation study

Place and Duration of Study: This study was conducted at the Department of Paediatrics KRL Hospital Islamabad
Pakistan, from 15" January to 15™ July 2026.

Methods: A total of 165 children aged 6 months to 5 years with normal haemoglobin and clinical suspicion of iron
deficiency were included. Serum ferritin was compared with a composite non-invasive laboratory reference
comprising adjusted serum ferritin, soluble transferrin receptor, transferrin saturation and reticulocyte haemoglobin
content. Data were analysed using Statistical Package for the Social Sciences version 26. Diagnostic performance
was assessed by calculating sensitivity, specificity, positive predictive value, negative predictive value, diagnostic
accuracy and receiver operating characteristic curve.

Results: The mean age was 2.86 £ 1.29 years, mean weight was 16.52 + 3.93 kilograms and mean serum ferritin
level was 35.03 = 22.99 micrograms per litre. There were 91 (55.2%) males and 74 (44.8%) females. Serum ferritin
identified iron deficiency in 90 (54.5%) children, while the composite laboratory reference detected 74 (44.8%)
cases. Serum ferritin showed sensitivity of 87.84%, specificity of 72.53%, positive predictive value of 72.22%,
negative predictive value of 88.00% and overall diagnostic accuracy of 79.39%.

Conclusion: Serum ferritin was a useful and sensitive test for detecting iron deficiency in children with normal
haemoglobin.

Key Words: Child, Diagnosis, Ferritin, Haemoglobin, Iron deficiency, Sensitivity and specificity
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INTRODUCTION Current studies reveal that in the case of children, iron
stores can become depleted even when Hemoglobin
Iron Deficiency Anemia has been regarded as one of  levels are found to be normal. This clearly goes on to
the most prevalent nutrient deficiencies in the world.  identify the indispensable role of serum ferritin as a
This has been noticed in the case of children in both  more specific marker.?
developing as well as developed countries.* Among the  Children are at high risk of iron deficiency because of
numerous markers used in the diagnosis as well as the  their high iron requirements during their rapid rates of
determination of the severity of the situation of IDA, growth. Iron has been shown to play a pivotal role in
the role of serum ferritin has been found to be  participating in important functions in the human body
extremely important as it has the ability to identify the  like oxygen transport, DNA synthesis, and enzymatic
iron status in the body.! For a long time now, the reactions.® Thus, the lack of iron can generate reduced
diagnosis of Anemia has been greatly reliant upon the intellectual function, poor physical development, and
estimation of Hemoglobin levels.? immune dysfunction in the pediatric population.* The

clinical progression of iron deficiency has been shown
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Ferritin in the serum is a intracellular protein that stores
iron and releases it in a regulated fashion. This protein
has a very important role to play in the iron regulatory
functions of the body. When iron levels are sufficient in
the body, the serum ferritin concentration ranges
between 15-200 ng/ml in children.® When the
concentration is lower than that, the iron stores are
depleted despite the fact that the patient may not have
iron-deficiency anemia.” However, serum ferritin levels
must be interpreted cautiously, as they can be
influenced by various factors, including inflammation,
infection, and chronic disease. During acute or chronic
inflammatory states, ferritin behaves as an acute-phase
reactant, leading to elevated levels irrespective of iron
stores.®  Therefore, concurrent assessment of other
parameters, such as C-reactive protein (CRP) or
erythrocyte sedimentation rate (ESR), is recommended
to differentiate between true iron deficiency and
inflammation-induced changes.®

Thus, the proposed aim of the current researcher
proposal has been set to examine the accuracy of the
serum ferritin test in the detection of iron deficiency
compared to the reference standard

METHODS

This cross-sectional validation study was carried out in
the Department of Paediatrics, KRL Hospital,
Islamabad, from 15" January 2026 to 15™ July 2026.
Ethical approval was obtained from the Institutional
Ethical Review Committee of the hospital before
starting the study. All study procedures were performed
according to the institutional ethical guidelines. The
sample size was calculated by using a diagnostic
accuracy  (sensitivity/specificity)  calculator  with
expected sensitivity of 81.6%,° specificity of 37.5%,°
prevalence of 44.8%,° 95% confidence level and +10%
absolute precision for both sensitivity and specificity.
The calculated sample size was 165 children.

Children aged 6 months to 5 years of either gender,
presenting with normal haemoglobin and having
clinical suspicion of iron deficiency based on history of
fatigue, poor growth or developmental delay were
included in the study. Normal haemoglobin was
considered as haemoglobin level >10.5 g/dl for children
aged 6 months to 2 years and >11.5 g/dl for children
aged more than 2 years up to 5 years. Children having
history of chronic inflammatory diseases including
juvenile rheumatoid arthritis or chronic infections,
blood transfusion during the previous 4 weeks, overt
anaemia with pallor and fatigue, liver disease, renal
dysfunction, severe malnutrition or underweight
according to WHO growth standards, coeliac disease,
inflammatory  bowel disease, or use of iron
supplementation within the last 3 months were
excluded. Baseline demographic information including
age, gender, weight, area of residence and family
socioeconomic background was recorded. A detailed

physical examination was performed to identify signs
of overt anaemia, nutritional status, and other clinical
findings relevant to the study.

A total of 10 ml of venous blood was collected by
trained phlebotomists under aseptic conditions. Five ml
of blood was placed in an EDTA tube for complete
blood count analysis, while another 5 ml was collected
in a yellow-top vacutainer for biochemical
investigations. All specimens were immediately
transported to the hospital laboratory for analysis.
Laboratory investigations included serum ferritin
adjusted for inflammation using C-reactive protein,
soluble transferrin  receptor (sTfR), transferrin
saturation (TSAT), and reticulocyte haemoglobin
content (Ret-He). The results of serum ferritin and
composite non-invasive laboratory reference were
documented on the study proforma for every
participant. lron deficiency by serum ferritin was
considered when serum ferritin level was <30 pg/L.
Iron deficiency by composite non-invasive laboratory
reference was considered when at least 2 iron
parameters were abnormal, including adjusted serum
ferritin <12 pg/L or <30 pg/L in the presence of
inflammation, soluble transferrin receptor—log ferritin
index >5.6, transferrin saturation <20% or reticulocyte
haemoglobin <27 pg.

The collected data were entered and analysed using
IBM SPSS version 26. Quantitative variables including
age and weight were presented as mean + standard
deviation. Qualitative variables including gender, area
of residence, socioeconomic background, serum ferritin
results and composite non-invasive laboratory reference
were expressed as frequencies and percentages.

RESULTS

The mean age of children was 2.86+£1.29 years and
mean weight was 16.52+3.93 kg, with serum ferritin
level recorded as 35.03+22.99 ug/L.

Table No. 1: Patient Demographics.

Demographics Mean £ SD
Age (years) 2.86+1.29
Weight (kg) 16.52+3.93

Serum Ferritin Level (ug/L) 35.03+£22.99
Gender

Male n (%) 91 (55.2%)

Female n (%) 74 (44.8%)

Residential Status
Rural n (%) 90 (54.5%)
Urban n (%) 75 (45.5%)
Family Socioeconomic

Status

Low n (%) 58 (35.2%)

Middle n (%) 90 (54.5%)

High n (%) 17 (10.3%)
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Among the participants, male was 91(55.2%) and
female were 74(44.8%). Regarding residential status,
majority were belonged to rural area 90(54.5%) while
75(45.5%) were from urban area. Concerning family
socioeconomic status, low status was found in
58(35.2%), middle status in 90(54.5%) and high status
in 17(10.3%) of children (Table-1).

On comparing iron deficiency diagnosis, serum ferritin
detected positive result in 90(54.5%) and negative in
75(45.5%) of cases, whereas composite laboratory
reference showed positive in 74(44.8%) and negative in
91(55.2%) cases, total sample being 165(100%) for
both parameter (Table-2).

Table No.2: Overall results of Serum Ferritin and
Composite Laboratory Reference in diagnosis of
Iron Deficiency.

87.84%, specificity of 72.53%, diagnostic accuracy of
79.39%, positive predictive value of 72.22% and
negative predictive value of 88% (Table-4).

Table No.4: Sensitivity, Specificity, Diagnostic
Accuracy, PPV and NPV of Serum Ferritin in
diagnosis of Iron Deficiency.

Composite
Iron Serum
. . Laboratory
Deficiency Ferritin
Reference
Positive 90(54.5%) 74(44.8%)
Negative 75(45.5%) 91(55.2%)
Total 165 (100%) 165 (100%)

When serum ferritin was compared against composite
laboratory reference, true positive were found in 65
cases, false positive in 25 cases, false negative in 9
cases and true negative in 66 cases, with total positive
on composite reference being 74 and total negative
being 91 (Table-3).

Table No.3: Comparison of Serum Ferritin versus
Composite Laboratory Reference in diagnosis of

Iron Deficiency.

Composite
L Laboratory Total
Serum Ferritin Reference
Positive Negative
Positive 65 (TP) 25 (FP)
Negative 9 (FN) 66 (TN)
Total 74 91

Key: TP = True positive, FP = False positive, FN =
False negative, TN = True negative

The diagnostic performance of serum ferritin in

diagnosing

iron deficiency showed sensitivity of

Diagnostic Parameter Result
Sensitivity 87.84%
Specificity 72.53%

Diagnostic Accuracy 79.39%
PPV 72.22%
NPV 88%

Diagnostic accuracy was best in high socioeconomic
group (94.12%) and least in middle socioeconomic
group (74.44%). Negative predictive value was notably
high across most subgroup, particularly in high
socioeconomic group (100%) and urban residents
(95.74%), whereas positive predictive value were
comparatively low in urban (50%), weight >15kg
(50%) and middle socioeconomic (48.78%) subgroup
(Table-5).
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Figure No.1: ROC Curve

Table No.5: Stratified analysis of Sensitivity, Specificity, Diagnostic Accuracy, PPV and NPV of Serum
Ferritin in diagnosis of Iron Deficiency with demographics.

Variables Groups Diagnostic Parameter Result
Sen 88.33%
Spec 68%
<3 DA 82.35%
Age (years) PPV 86.89%
NPV 70.83%
Sen 85.71%
>3 Spec 74.24%
DA 76.25%
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PPV 41.38%
NPV 96.08%
Sen 92.50%
Spec 72.55%
Male DA 81.32%
PPV 72.55%
Gender NPV 92.50%
Sen 82.35%
Spec 72.50%
Female DA 77.03%
PPV 71.79%
NPV 82.86%
Sen 93.75%
Spec 54.55%
<15 DA 86.44%
PPV 90%
. NPV 66.67%
Weight (kg) Sen 76.92%
Spec 75%
>15 DA 75.47%
PPV 50%
NPV 90.91%
Sen 87.93%
Spec 65.63%
Rural DA 80%
PPV 82.26%
Residential Status NPV 75%
Sen 87.50%
Spec 76.27%
Urban DA 78.67%
PPV 50%
NPV 95.74%
Sen 84.09%
Spec 78.57%
Low DA 82.76%
PPV 92.50%
NPV 61.11%
Sen 90.91%
Spec 69.12%
Family Socioeconomic Status Middle DA 74.44%
PPV 48.78%
NPV 95.92%
Sen 100%
Spec 88.89%
High DA 94.12%
PPV 88.89%
NPV 100%

The optimal cutoff value of serum ferritin for diagnosis
of iron deficiency was determined as <21.90 pg/L, at
which sensitivity was 87.80%, specificity was 100%
and area under curve was 0.954 (Fig-1)

DISCUSSION

The present study was conducted to evaluate role of
serum ferritin as indicator of iron deficiency in children

having normal hemoglobin level. Total of 165 children
were enrolled, among them serum ferritin detected iron
deficiency in 90(54.5%) of cases as compared to
composite laboratory reference which detected
74(44.8%) cases, suggesting that serum ferritin alone
may overestimate the burden of iron deficiency when
used without another supportive parameter. Serum
ferritin showed sensitivity of 87.84% and specificity of
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72.53% in detecting iron deficiency, with diagnostic
accuracy of 79.39%. The high sensitivity of this
parameter implies that serum ferritin test is quite
dependable in diagnosing iron deficiency, and this
could be due to the fact that the serum ferritin levels
represent the level of iron content within the body,
hence falling when there is an iron shortage, even
before any effect is experienced on the hemoglobin
levels. Relatively low specificity on the other hand
implies that it is not always dependable in ruling out
iron deficiency because serum ferritin levels are
sometimes influenced by conditions unrelated to iron
such as infections.

The present study found serum ferritin positive for iron
deficiency in 90(54.5%) of children while composite
laboratory reference detected only 74(44.8%) cases,
with sensitivity of 87.84% and specificity of 72.53%.
This is comparable to findings of Khan and Shah ° who
also reported serum ferritin as most sensitive marker
among iron indices, with sensitivity of 85%, though
their specificity was markedly lower at 15%, possibly
because their sample comprised already anemic
children where overlap of inflammatory and depletion
state is more common, reducing specificity of test
further than seen in present study.

Findings of present study, where 39 children had no
overt anaemia yet abnormal ferritin reflecting
subclinical iron deficiency, are in line with study by
Ibrahim and Habeeb ! who studied 150 children with
normal haemoglobin but low MCV and MCH and
found mean ferritin of 86.5+7 ng/mL, supporting that
ferritin can detect deficiency even before haemoglobin
become affected, similar principle being demonstrated
in present cohort where iron deficiency was identified
despite normal Hb status.

Zaman et al. * reported sensitivity of anaemia for
predicting depleted iron store as only 33.8%, much
lower than sensitivity of serum ferritin (87.84%)
observed in present study, indicating that ferritin is far
superior marker compared to haemoglobin alone for
detecting iron deficiency, this difference likely arise
because anaemia is late manifestation of iron depletion
whereas ferritin decline early in course of negative iron
balance.!34

Khan et al.*® reported higher ferritin in rural compared
to urban children and positive correlation with hygienic
condition, somewhat differing from present study
where diagnostic accuracy was comparatively better in
urban children, this discrepancy may be due to
difference in nutritional and healthcare access pattern
across different population, with urban setting in
present cohort possibly having better access to balanced
diet reducing confounding inflammatory influence on
ferritin.

The variation observed across socioeconomic group in
present study, with best diagnostic accuracy in high
socioeconomic class, is consistent with epidemiological

pattern described by Animasahun et al ¢ highlighting
that nutritional deprivation and lower socioeconomic
status increase burden and diagnostic complexity of
iron deficiency, particularly in non-industrialised
setting, reinforcing that socioeconomic factor remain
important  determinant of both prevalence and
diagnostic performance of ferritin based testing.

CONCLUSION

The current study found out that serum ferritin acts as
an accurate and sensitive marker in assessing iron
deficiency in children with normal hemoglobin status. It
can accurately diagnose subclinical iron deficiency
prior to hemoglobin being affected.
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Predicting Difficult Airway in Patients

coming for Surgery in a Tertiary Care Hospital
Asma Zareen!, Muhammad Zameer Rajput? and Muhammad Ashraf?

ABSTRACT

Objective: This study aimed to compare the diagnostic accuracy of the ULBT and MMT for predicting difficult
laryngoscopy when using the Cormack and Lehane (CL) grading system as the gold standard.

Study Design: Cross-sectional validation study

Place and Duration of Study: This study was conducted at the Shifa International Hospital, Islamabad, during
October 2025 till March 2026.

Methods: This study conducted on 211 patients undergoing elective surgery under general anesthesia. Pre-operative
airway assessments like MMT and ULBT were performed by the primary investigator. During surgery a second
anesthesiologist did laryngoscopy and recorded the CL grade. Diagnostic accuracy indices such as the sensitivity,
specificity, positive predictive value (PPV), negative predictive value (NPV) and overall accuracy were calculated
and compared for both tests.

Results: Difficult airways (CL grade 3) were seen in 22 patients (10.4%). The ULBT had a superior diagnostic
performance compared to the MMT across all indices. ULBT had a sensitivity of 86.4%, specificity of 96.3% and
accuracy of 95.3% (AUC 0.887). In contrast, the MMT showed lower sensitivity (77.3%), specificity (82.5%)
accuracy (82.0%; AUC 0.804), with a notably low PPV (34.0%) indicating a high false-positive rate.

Conclusion: Upper Lip Bite Test proved to be a more accurate and reliable bedside predictor of difficult
laryngoscopy than the Modified Mallampati Test.

Key Words: Airway, Intubation, Laryngoscopy, Upper Lip Bite
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INTRODUCTION difficult or failed tracheal intubation, difficult or failed
tracheal extubation, difficult or failed invasive airway,
Despite the tremendous advances in anesthesia  and inadequate ventilation.® The incidence of difficult

techniques and equipment, the occurrence of a difficult
airway during intubation still leads to serious
anesthesia-related injuries and is the most common
cause of anesthesia malpractice claims.>? According to
the 2022 American Society of Anesthesiologists
Practice Guideline for Management of the Difficult
Airway, difficult airways can be further divided into
seven types: difficult facemask ventilation, difficult
laryngoscope, difficult supraglottic airway ventilation,
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intubation as high as 1-18% is still a difficult situation
for clinical anesthesiologists.*® The worst-case situation
is "cannot intubate cannot oxygenate (CICO)", and up
to one-third of anesthesia-related deaths are due to
failure to intubate and ventilate, so this deserves our
utmost attention. The occurrence of a difficult airway
can lead to tracheal or esophageal injury, aspiration,
and severe hypoxemia, which can cause irreversible
brain damage and lead to death.® Unfortunately, there is
still no consensus on the best method to assess a
difficult airway.” Many researchers have attempted to
predict difficult intubation by using simple bedside
physical examinations, such as the upper lip bite test
(ULBT) and the modified mallampati test (MMT).5 It
has been reported that ULBT appears to be a useful
bedside test for predicting difficult airways with
moderate sensitivity and high specificity, with higher
accuracy than MMT.8° Any test needs to be proven
over and over again. In some studies, assessment of
ULTB was a better or moderate predictor to difficult
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airway than MMT.%% put in some studies ULBT is not
superior to MMT. Kar S et al 2022[12] reported the
occurrence of difficult intubation was found to be
10.2% (23/225 patients) and the sensitivity, (95.5% vs.
95.4%), specificity (54.8% vs. 50.0%), positive
predictive value (91.6% vs. 93.1%), and negative
predictive value (39.1% vs. 39.1%) were almost
comparable between modified Mallampati test and
upper lip bite test. Wang LY 2022 et al'! reported the
incidence of difficult airway was 13.5% and the
sensitivity, specificity and accuracy for ULBT was
11.59%, 93.96%, 81.33% for MMT 62.32%, 69.29%,
66.2%.

The purpose of this study was to find the simplest and
most intuitive strategy for predicting difficult intubation
during direct laryngoscopy in patients who did not have
risk factors for difficult airways, as well as to evaluate
the utility of the modified Mallampati test and upper lip
bite tests in this regard.

METHODS

A cross-sectional validation study was conducted in the
Department of Anesthesiology, Shifa International
Hospital, Islamabad, during October 2025 till March
2026, with the objective of determining the diagnostic
accuracy of the Upper Lip Bite Test (ULBT) and
Modified Mallampati Test (MMT) for predicting
difficult airways in patients undergoing surgery, using
the Cormack and Lehane (CL) grading system as the
gold standard. Difficult airway was defined as the
clinical situation in which a conventionally trained
anesthesiologist experienced difficulty with face-mask
ventilation of the upper airway, difficulty with tracheal
intubation, or both. The sample size was calculated on
the basis of a previous study by Kar et al. [18], which
reported an occurrence of difficult intubation of 10.2%
(23/225 patients), with sensitivity of 95.5% and 95.4%
and specificity of 54.8% and 50.0% for MMT and
ULBT, respectively, when compared with the Cormack
and Lehane classification. A total of 211 patients were
required to estimate the diagnostic accuracy of ULBT
and MMT with a 9% margin of error and a 95%
confidence interval. Consecutive sampling was used for
patient recruitment. Patients aged 18 to 70 years, with
ASA physical status I to 111, who were scheduled for
elective surgery requiring general anesthesia with
laryngoscopy and  endotracheal intubation  for
orthopedic, thoracic, neurosurgical, or general surgical
procedures were included. Patients with limited mouth
opening, BMI >35 kg/m?, a history of burns or trauma
to the airway, inability to stand erect or sit, edentulous
patients, tumors or masses involving the cervical or
facial regions, limited cervical movement due to
conditions such as rheumatoid arthritis or cervical disc
disorders, pregnant women, and patients undergoing
emergency surgery were excluded. On the day before
surgery, the primary investigator, an anesthesiologist,
visited the enrolled patients and recorded relevant

information, including type of surgery, age, gender,
weight, height, BMI, ASA physical status, medical
history, ULBT grade, and MMT grade, on a structured
data collection proforma. The Modified Mallampati
Test was performed with the patient in a sitting position
by asking the patient to open the mouth maximally and
protrude the tongue without phonation, and the
oropharyngeal structures were visualized using a torch
or flashlight. The Upper Lip Bite Test was performed
by asking the patient to bite the upper lip with the lower
incisors and was graded as Grade | when the lower
incisors could bite the upper lip above the vermilion
line, Grade Il when the lower incisors could bite the
upper lip below the vermilion line, and Grade Il when
the lower incisors could not bite the upper lip. ULBT
Grades | and Il were considered predictive of easy
intubation, whereas Grade 111 was considered predictive
of difficult intubation. On the day of surgery, a second
anesthesiologist with more than five years of anesthesia
experience performed direct laryngoscopy after
induction of anesthesia and sufficient muscle relaxation
and assessed the laryngoscopic view using a Macintosh
laryngoscope with a size 3 or 4 blade. The CL grade
obtained during direct laryngoscopy was considered the
gold standard for determining difficult laryngoscopy. In
the operating room, routine monitoring, including non-
invasive arterial blood pressure, electrocardiography,
and oxygen saturation, was applied. Patients were
preoxygenated with 100% oxygen for three minutes.
General anesthesia was induced according to the
discretion of the primary anesthesiologist, and the use
of a non-depolarizing muscle relaxant was also
determined by the primary anesthesiologist according to
routine clinical practice. Anesthesia was maintained
using a 50:50 oxygen and nitrous oxide or air mixture
with isoflurane or sevoflurane, and ventilation was
performed by bag-mask ventilation until the patient was
completely paralyzed. The patient's head was placed in
the sniffing position before laryngoscopy. For
assessment of MMT against the CL classification,
MMT Grades Il and IV were considered a positive test
result for difficult laryngoscopy and CL Grades 11 and
IV were considered positive for difficult laryngoscopy.
The collected data were entered and analyzed using
appropriate statistical software. Continuous variables
were summarized using mean and standard deviation,
while categorical variables were presented as
frequencies and percentages. The association between
the airway assessment tests and CL grades was assessed
using the Chi-square test or Fisher's exact test where
appropriate, and diagnostic accuracy measures were
reported with 95% confidence intervals. A p-value of
<0.05 was considered statistically significant.

RESULTS

The sample comprised 130 men (61.6%) and 81 women
(38.4%). Most patients were ASA class 11 (49.3%),
followed by ASA 1 (39.8%) and ASA 111 (10.9%). On
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the Cormack-Lehane gold standard, 22 patients (10.4%)
had a difficult airway (grade 3); MMT classified 50
patients (23.7%) as difficult, and ULBT classified 26
patients (12.3%) as difficult.

Table No.1: Frequency and percentage distribution
of categorical variables (N = 211).

134 September, 2026
ULBT grade 2 74 35.1
ULBT grade 3 26 12.3

Tables 2a and 2b present the 2x2 contingency tables of
MMT and ULBT against the Cormack-Lehane gold

standard (grade 3 = difficult airway).

Category Frequency Pe[;ent Table 2a: 2x2 contingency table: MMT vs Cormack-
(%0) Lehane gold standard.
Gender — Male 130 61.6 CL CL Easy Total
Gender — Female 81 38.4 Difficult
MMT 17 33 50
ASA - | 84 39.8 Difficult
ASA I 104 493 MMT Easy 5 156 161
ASA -1l 23 10.9
Cormack-Lehane grade 1 137 64.9 Total 22 189 211
Cormack-Lehane grade 2 52 24.6 Table 2b: 2x2 contingency table: ULBT wvs
Cormack-Lehane gold standard.
Cormack-Lehane grade 3 22 10.4 cL CL Easy Total
MMT grade 1 105 49.8 Difficult
MMT grade 2 56 26.5 ULBT 19 7 26
Difficult
MMT grade 3 44 20.9
ULBT Easy 3 182 185
MMT grade 4 6 2.8
Total 22 189 211
ULBT grade 1 111 52.6
MMT Grade ULBT Grade Cormack-Lehane Grade
[ 105 TIT 140 137
100
100 4 120
% 80 4 4 100
g o0 5 g 60 g 2
} g .
= 40 = 404 & =2
P 40
20 20 4 22
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Figure No.1: Frequency distribution of MMT, ULBT and Cormack-Lehane grades.
Table No.3: Diagnostic accuracy of MMT and ULBT against the Cormack-Lehane gold standard (95% Cl,

Wilson score method).

Test Sensitivity % Specificity % PPV % (95% NPV % (95% | Accuracy % (95%
(95% Cl) (95% Cl) o)) Cl) Cl)
MMT 77.3 (56.6-89.9) 82.5 (76.5-87.3) 34 (22.4-47.8) | 96.9 (92.9-98.7) 82 (76.2-86.6)
ULBT 86.4 (66.7-95.3) | 96.3(92.6-98.2) | 73.1(53.9-86.3) | 98.4 (95.3-99.4) | 95.3 (91.5-97.4)
Overall, ULBT outperformed MMT on every  92.6-98.2), PPV of 73.1%, NPV of 98.4% and overall

diagnostic index. ULBT achieved a sensitivity of 86.4%
(95% CI 66.7-95.3), specificity of 96.3% (95% CI

accuracy of 95.3% (95% CI 91.5-97.4). MMT achieved
a lower sensitivity of 77.3% (95% CI 56.6-89.9),
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specificity of 82.5% (95% CIl 76.5-87.3), a notably
lower PPV of 34%; reflecting a high false-positive rate
(33 of 189 true-easy airways misclassified as difficult)
and an overall accuracy of 82% (95% CI 76.2-86.6).
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Figure No.4: Stratified accuracy of MMT and ULBT by age group, ASA status, gender and BMI category.

Table No. 4: Diagnostic accuracy of MMT and ULBT vs Cormack-Lehane, stratified by age group.

Subgroup Test N Sens. % Spec. % PPV % NPV % Acc. %
<=40 MMT 100 77.8 80.2 28 97.3 80
<=40 ULBT 100 77.8 97.8 77.8 97.8 96
41-60 MMT 89 72.7 85.9 42.1 95.7 84.3
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41-60 ULBT 89 90.9 96.2 76.9 98.7 95.5
>60 MMT 22 100 80 333 100 81.8
>60 ULBT 22 100 90 50 100 90.9
Stratified by ASA status
Table No.5: Diagnostic accuracy of MMT and ULBT vs Cormack-Lehane, stratified by asa status.
Subgroup Test N Sens. % Spec. % PPV % NPV % Acc. %
I MMT 84 62.5 80.3 25 95.3 78.6
| ULBT 84 87.5 97.4 77.8 98.7 96.4
| MMT 104 91.7 84.8 44 98.7 85.6
| ULBT 104 91.7 95.7 73.3 98.9 95.2
Il MMT 23 50 81 20 94.4 78.3
1l ULBT 23 50 95.2 50 95.2 91.3
DISCUSSION Against this benchmark, both tests in our study were

The superiority of ULBT over MMT observed in this
cohort (accuracy 95.3% vs 82.0%; AUC 0.887 vs
0.804) is in line with the tests’ original validation. Khan
et al said that the ULBT and reported a accuracy of
88%, sensitivity of 76.5% and specificity of 88.7% for
the test. These figures broadly in line with the present
results 1°,

In a small, blinded comparison, Hester and colleagues
found the ULBT outperformed MMT on every index.
Sensitivity (55% vs 11%), specificity (97% vs 75%)
and accuracy (90% vs 64%) a gap even larger than the
one observed here in our study®®. Within a South Asian
population comparable to us, Ali et al. evaluated 324
patients in a Pakistani tertiary-care hospital. They have
similarly reported significantly higher accuracy, PPV
and NPV for ULBT over MMT but they did not find a
significant difference in specificity between the two
tests 14,

Taken together, these studies support the general
direction of the present findings: ULBT is a more
discriminating single bedside test than MMT for
anticipating difficult airway. A systematic review done
by Moslemi F, et al. pooled 27 prospective studies of
the ULBT against Cormack-Lehane. They have found
that ULBT accuracy exceeds 85% in 24 of the 27
studies and specificity exceeded 85% in all but one,
closely matching the 95.3% accuracy and 96.3%
specificity obtained in the present dataset; however,
ULBT sensitivity exceeded 70% in only 11 of the 27
pooled studies, indicating that the 86.4% sensitivity
found here sits toward the favourable end of the
reported range 8. ULBT has been seen as a good
predictor in other study too 5.

Another systematic review and meta-analysis by Wang
et al., synthesised 227 studies (686,089 patients) on
multiple difficult-airway prediction methods. This was
a huge study and reported pooled sensitivity/specificity
of 0.39/0.86 for MMT and 0.52/0.84 for ULBT .

better on sensitivity (MMT 77.3% vs pooled 39%;
ULBT 86.4% vs pooled 52%), while specificity was
comparable.

CONCLUSION

Upper Lip Bite Test proved to be a more accurate and
reliable bedside predictor of difficult laryngoscopy than
the Modified Mallampati Test. While both tests have
limitations, the ULBT’s higher specificity and lower
false-positive rate make it a valuable adjunct for pre-
operative airway assessment. Given the variable
performance of these tests in broader literature, a
combined-test strategy is recommended for enhanced
predictive accuracy in clinical practice.
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ABSTRACT

Objective: To compare the computed tomography urography and magnetic resonance urography in the diagnosis of
bladder tumors in patients who present with hematuria using the histopathology as reference standard.

Study Design: Cross sectional diagnostic accuracy study

Place and Duration of Study: This study was conducted at the Department of Radiology, Sindh Institute of
Urology and Transplantation, Karachi from 1%t February 2022 to 1%t 315 July 2022.

Methods: 356 patients presented to the with hematuria were enrolled. Eligible patients were subjected to a
computed tomography ureography and magnetic resonance ureography and the findings compared to the
histopathological diagnosis. Sensitivity, specificity, positive predictive value and negative predictive value and
overall diagnostic accuracy of both imaging modalities were calculated.

Results: The mean age was 59.23+8.41 years and the mean duration of symptoms was 2.14+0.89 weeks. One
hundred and eighty seven (52.5%) were males and 169 (47.5%) were females. Magnetic resonance urography
sensitivity was 80.0%, specificity 99.0%, positive predictive value 93.6%, negative predictive value 96.4% and
diagnostic accuracy 96.0%. By contrast, computed tomography urography had a sensitivity of 63.6%, specificity of
95.0%, positive predictive value of 70.0%, negative predictive value of 93.4% and diagnostic accuracy of 90.1%.
Magnetic resonance urography was thus more sensitive and was overall more accurate to detect bladder tumors than
computed tomography urography.

Conclusion: Computed tomography urography was good for detecting bladder tumors in patients with hematuria
compared to magnetic resonance urography. Magnetic resonance urography however was more sensitive, specific
and had a higher overall diagnostic accuracy than magnetic resonance urography when compared with
histopathology as a reference standard.

Key Words: Bladder tumor, Hematuria, Computed tomography urography, Magnetic resonance urography,
Diagnostic accuracy, Histopathology
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INTRODUCTION Bladder cancer is a substantial tumour of the urinary

tract and it is still a challenge in urology. Not only its
clinical importance is associated with the disease
burden, but it is also a recurrent disease and can be
timely detected and managed. Hematuria (gross or
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Department of Radiology, Sindh Institute of Urology and  cancer. Painless hematuria is of special importance and

Department of Radiology, Sindh Institute of Urology and
Transplantation, Karachi, Pakistan.

Transplantation Karachi, Pakistan. is often the initial presentation of a bladder tumour, and
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tool for bladder evaluation, as well as for direct
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visualization of the bladder mucosa and to obtain
specimens for a histopathologic diagnosis.® Cystoscopy,
however, is invasive, can be uncomfortable for the
patient and can sometimes be technically challenging
especially in the presence of gross haematuria, blood
clot or poor anatomy.3#

Computed tomography urography (CTU) is a valuable
imaging tool for the evaluation of hematuria due to its
ability to evaluate the upper and lower urinary tract, as
well as, to characterize urothelial changes and
associated urinary tract pathology.>® CTU will also
incorporate cross sectional imaging with contrast
enhanced evaluation of the collecting system and will
give helpful anatomical information regarding
suspected urothelial lesions. It is however not very
accurate in diagnosis of bladder tumors, particularly in
the case of small and superficial tumors.” In selected
patients, the exposure to the ionizing radiation and the
use of iodinated contrast material are additional factors
that need to be taken into account, and may therefore
restrict the use of CTU.®

Magnetic resonance urography is an alternative method
of imaging the urinary tract, and is important because of
its lack of ionizing radiation.? It is a useful modality for
situations where CTU is unavailable or not a good
choice, and has very good soft-tissue contrast. MR
based imaging can also provide additional data about
the surrounding soft tissues and bladder wall.8° In the
past, some difference in the diagnostic effectiveness of
these modalities. Woo S et al*® found sensitivity and
specificity of 61.5% and 94.9% respectively for CTU as
opposed to 76.9% and 93.4% for MRU in the detection
of bladder tumors.

Therefore, it will be useful to have the ability to make a
precise comparison between CTU and MRU
particularly when a patient is referred with hematuria
for which bladder malignancy needs to be excluded.
Both these modalities are increasingly being used for
urinary tract imaging, but there is still a limited amount
of locally generated evidence of their comparative
diagnostic performance. Hence, the purpose was to
assess and compare the diagnostic accuracy of CT
urography and MR urography in patients with
hematuria for the detection of bladder tumors using the
histopathology as the reference standard.

METHODS

This cross-sectional diagnostic accuracy study was
conducted at the Department of Radiology, Sindh
Institute of Urology and Transplantation Karachi from
1st February 2022 to 31st July 2022 letter
No.CPSP/REU/RAD-2017-198-2446 Dated
13.01.2022. Hematuria patients who were referred to
the Department of Radiology were targeted for
recruitment. The sample size was determined based on
a previously reported magnetic resonance urography
(MRU) sensitivity of 76.9%, a specificity of 93.4%, the

expected prevalence of bladder tumor of 20.7%, the
margin of error of 10% for sensitivity and 7% for
specificity, and a 95% confidence interval. The
calculated sample size was 356 patients which were
obtained using non-probability consecutive sampling.
All patients of either gender, aged between 30-80
years, who presented with a positive urine dipstick for
blood and defined operationally as hematuria were
included. Patients who were not consenting, and those
who had warfarin use, as well as renal and bladder
trauma, previous history of malignancy, uncontrolled
hypertension, type Il diabetes mellitus, pregnant
patients, previous stroke, renal impairment, chronic
obstructive pulmonary disease, asthma and congestive
cardiac failure were excluded. Demographic and
clinical data were collected. Computed tomography
urography and MRU were performed for evaluation of
bladder tumors. Patients were then subjected to flexible
cystoscopy and biopsy of suspicious areas were taken
and sent for histopathological  examination.
Histopathological assessment was carried out by a
pathologist with extensive experience in bladder
pathology for over 10 years, and pathology was deemed
as a reference standard to define the presence or
absence of bladder tumor.
The data was analysed through SPSS-20. Diagnostic
performance measures were computed separately for
CTU and MRU. True-positive results were considered
to be positive imaging result and positive
histopathology, and true-negative results were
considered to be negative imaging result and negative
histopathology. A false-positive result was defined as
positive imaging and negative histopathology and a
false-negative result was defined as negative imaging
and positive histopathology. The sensitivity, specificity,
positive predictive value (PPV), negative predictive
value (NPV), and diagnostic accuracy of both CTU and
MRU were determined based upon the histopathology
reference standard.

RESULTS

The mean age was 59.23+8.41 years, and the mean
duration of symptoms was 2.14+0.89 weeks. There
were 187 (52.5%) males and 169 (47.5%) females.
Histopathological examination confirmed bladder
tumor in 55 (15.4%) patients, while 301 (84.6%) had
negative histopathological findings (Table 1).

MRU  correctly identified 44 of the 55
histopathologically confirmed tumors, with 11 false-
negative findings. Among the 301 histopathology-
negative patients, MRU correctly classified 298 as
negative, with only three false-positive findings. CTU
correctly identified 35 of the 55 histopathologically
confirmed tumors but missed 20 cases. Among patients
without tumor on histopathology, CTU correctly
classified 286, while 15 were false positive (Table 2).
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Table No. 1: Baseline and histopathological
characteristics of study participants (n=356)

Characteristic Mean+SD/No.(%6)
Age (years) 59.23+8.41
Duration of symptoms 2.14+0.89
(weeks)

Male 187 (52.5%)
Female 169 (47.5%)
Histopathology positive 55 (15.4%)
Histopathology negative 301 (84.6%)

These findings translated into a sensitivity of 80.0% for
MRU compared with 63.6% for CTU. MRU also
demonstrated higher specificity (99.0% vs. 95.0%),
PPV (93.6% vs. 70.0%), NPV (96.4% vs. 93.4%), and
overall diagnostic accuracy (96.0% vs. 90.1%). The
largest difference between the modalities was observed
for PPV, followed by sensitivity (Table 3).

Overall, MRU demonstrated consistently better
diagnostic performance than CTU. The improvement
was particularly notable for tumor detection, with MRU
correctly identifying 44/55 histopathologically positive
cases compared with 35/55 using CTU.

Table No. 2: CTU and MRU findings against histopathology

Imaging modality True positive False positive False negative | True negative Total
CTU 35 15 20 286 356
MRU 44 3 11 298 356
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Figure No. 1: Diagnostic performance of CTU and MRU for bladder tumor detection

Table No. 3: Comparative diagnostic performance
of CTU and MRU

Diagnostic CTU | MRU | Difference
parameter (%) (%)
Sensitivity 63.6 80.0 +16.4
Specificity 95.0 99.0 +4.0
Positive predictive 70.0 93.6 +23.6
value
Negative predictive 934 | 96.4 +3.0
value
Diagnostic accuracy | 90.1 | 96.0 +5.9
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Figure No. 2: Overall diagnostic accuracy of CTU
and MRU

Furthermore, MRU generated only 3 false-positive
results compared with 15 with CTU and reduced false-
negative findings from 20 with CTU to 11 with MRU.
Thus, MRU demonstrated superior sensitivity and
overall diagnostic accuracy while maintaining very high
specificity for bladder tumor detection (Figs. 1-2).

DISCUSSION

In the present study, both modalities showed good
diagnostic ~ performance  with MRU  always
outperforming CTU. MRU had a sensitivity of 80.0%,
specificity of 99.0%, PPV of 93.6%, NPV of 96.4% and
overall diagnostic accuracy of 96.0%. By comparison,
the sensitivity of CTU was 63.6%, specificity was
95.0%, PPV was 70.0%, NPV was 93.4%, and accuracy
was 90.1%. The main advantage of MRU therefore was
its high sensitivity and high PPV showing good
discrimination of bladder tumors in the population.

The ability to detect blood in the urine (hematuria) is
one of the most important presenting signs of bladder
malignancy and can often trigger the investigation of
the urinary tract.>? The spectrum of causes of hematuria
is from urinary tract disorders with a benign course to
urothelial malignancy, clinically significant or not, and
current clinical recommendations include risk-based
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evaluation.* Early diagnosis of bladder tumors is
especially critical as this may allow the disease to
advance and have a negative impact on the management
of the disease.!?1®

Even with the development of imaging techniques,
cystoscopy with histological evaluation is still the
cornerstone of the final diagnosis of bladder cancer.*4
Current EAU qguidelines would still advocate for
cystoscopic evaluation in cases of patients who present
with clinical symptoms of bladder cancer and highlight
that non-invasive tests are not entirely a substitute for
cystoscopy.’* However, imaging is also useful as an
adjunctive test and could detect tumors, upper urinary
tract abnormalities, and other candidates for hematuria
before invasive investigations.>!* Renal imaging
(including CT urography) is therefore currently
recommended as part of the investigations of patients
with haematuria who are appropriately selected for such
investigations.*

Because of its high spatial resolution, the assessment of
the renal parenchyma, collecting systems, ureters and
bladder, CTU has emerged as a valuable imaging
modality for urinary tract evaluation. In the present
study, CTU showed a specificity of 95.0% and a NPV
of 93.4% which means that it was good to identify
patients without bladder tumors.”'® However, it had a
lower sensitivity of 63.6%. Of 55 histopathology
proven tumors, CTU correctly diagnosed 35 but not 20.
This is a relatively high false-negative rate, as the
missed malignant lesion could impede further
evaluation and treatment.

There has been a wide range of sensitivity in the ability
of CTU to detect bladder cancer as seen in previous
investigations.!>®  Trinh et al'® assessed the
performance of CT urography in the evaluation of
patients with hematuria and in surveillance of patients
with bladder cancer, and found an overall accuracy of
91.5%, sensitivity of 86.3%, specificity of 92.4%, PPV
of 63.6%, and NPV of 97.8%. Their study also showed
that false negative results were often imaging technique
related, while false positive results might be due to
benign prostatic enlargement, bladder trabeculation,
changes caused by treatments, blood clot or
inflammatory changes.*®

The previous studies have found a sensitivity of about
79%, specificity of 94%, accuracy of 91%, and a high
negative predictive value of 95%, especially in patients
investigated due to hematuria.’>!*® Thus, the overall
CTU accuracy in our study (90.1%) is comparable to
the previously published results, although the
sensitivity is less. Variation between studies may be
partly explained by differences in imaging protocols,
bladder distention, morphology of the tumor, and size
of the lesion as well as patient characteristics and
interpretation criteria.'’

The present study showed that MRU had a good
diagnostic performance. It correctly identified 44 of the

55 tumours that were histopathologically confirmed,
reducing the number of false negative examinations
from 20 to 11, compared with CTU. MRU thus realized
a sensitivity of 80.0%, which is an absolute
improvement of 16.4 percentage points compared to
CTU. MRU also made only three false positive
examinations, versus 15 with the use of CTU. This led
to a specificity of 99.0% and PPV of 93.6% showing
the good diagnostic value of MRU.

Biologically and technically, the superiority of MRU is
reasonable. MRI has a high soft-tissue contrast and
allows multiplanar imaging of the bladder wall and
adjacent tissues without the wuse of ionizing
radiation.*”*®  Multiparametric MRI methods have
improved further the characterization of bladder lesions
and the evaluation of the local extent of the tumor, with
diffusion-weighted MRI and dynamic MRI being the
most promising. Vesical Imaging-Reporting and Data
System (VI-RADS) has also been developed which
offers a structured system of MRI acquisition and
interpretation/reporting in the setting of bladder
cancer.*®

Multiparametric MRI has recently been shown to have
good diagnostic accuracy in bladder tumors and
prediction of muscle invasion.? The current European
guidelines are aware of the possibility of
multiparametric MRI for local staging, and they also
highlight that in the scenario in which MRI is
performed for local staging, it should be ideally done
before transurethral resection.'® The present study
assessed MR urography for diagnosis of tumor and not
for local staging with VI-RADS; however, the
cumulative findings in favor of MRI add support to the
clinical importance of the better performance of MRU
in our population.

The results of present study also agree with Woo S, et
al*® achieved sensitivities and specificities of around
61.5% for CTU and 76.9% for MRU, and 94.9% and
93.4%, respectively. In our study, the sensitivities were
63.6% and 80.0%, respectively. This similarity is
remarkable and suggests that, in some clinical and
technical scenarios, MR-based assessment might be
able to identify a higher percentage of bladder tumors
than CTU.

The most marked of the present study was the
difference in PPV. The PPV for MRU was 93.6% while
that of CTU was 70.0%. The reasons for this difference
were the significantly lower number of false positive
examinations with MRU. Clinically, better PPV equates
to a more positive imaging result being more likely to
be histologically-confirmed disease. However, the
prevalence of the disease is a factor that affects PPV
and NPV and should be considered along with the
population.20.2

The NPV was high for both the modalities: 93.4% for
CTU and 96.4% for MRU. This finding has application
in the assessment of a patient with hematuria because
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the higher the NPV, the lower the chance of disease
after a negative examination. Nonetheless, there was
less than 100% sensitivity in both modalities, and 11
histopathologically confirmed tumors were not detected
by MRU. Thus, negative imaging studies should not be
used as a substitute for a high suspicion of bladder
malignancy. This interpretation is in line with the
interpretation of current guidelines, which still consider
cystoscopy and histological evaluation as main pillars
of bladder cancer diagnosis.4%

MRU had an overall diagnostic accuracy of 96.0%,
while that for CTU was 90.1%. The absolute difference
in accuracy was 5.9 percentage points, but when the
prevalence of disease is relatively low, there may be
clinically important differences that are not reflected in
the absolute difference in accuracy. In this study, we
were able to confirm the diagnosis by histopathology in
only 55 of 356 patients. In such situations, a large
number of true negative cases have a significant impact
on overall accuracy. As a result, sensitivity, specificity,
PPV and NPV offer some extra and clinically beneficial
information apart from the overall accuracy
estimate, 0%

Another possible benefit of MRU is the lack of ionizing
radiation.?? Patients undergo radiation exposure with
CTU and typically receive iodinated contrast dye,
which is important in patients who need repeat imaging
or those who are at risk for iodinated contrast.>?? MR
urography is specifically mentioned as an alternative
for microhematuria in the updated AUA/SUFU
guideline for microhematuria, in which the use of
contrast-enhanced CT is contraindicated.!* MRU,
however, also has a number of drawbacks, such as
longer acquisition times, higher costs, limited
availability, and artifacts and contraindications in some
patients.?® Thus, the selection of these two approaches,
CTU or MRU, should be personalized and not only
determined by their diagnostic accuracy.

The results of this study should therefore not be
interpreted as an argument for universally replacing the
CTU with the MRU. The fact that CTU is generally
abundant, speedy and very useful for extensive
evaluation of the urinary tract is still maintained to the
present day, and contemporary guidelines continue to
give it a strong place in the assessment of
hematuria.*#?? Our results suggest that MRU might
have some extra diagnostic value in the right patient,
however, especially when radiation or iodinated
contrast are contraindicated or when more soft-tissue
characterization is needed.

CONCLUSION

MRU outperformed CTU in detecting bladder tumors in
hematuria patients, as evidenced by increased
sensitivity, specificity, predictive values and overall
diagnostic accuracy. MRU can thus serve as an
alternative or a complementary imaging technique in

selected cases, and histopathology will still play a
crucial role in diagnosis.
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ABSTRACT

Objective: To compare the effectiveness of Objective Structured Clinical Examination to Traditional Method of
Assessment in improving nursing students' clinical competency (clinical judgment and procedural accuracy) and
self-efficacy.

Study Design: Comparative study

Place and Duration of Study: This study was conducted at the Rawal College of Nursing and Professional College
of Nursing in Islamabad from 1% September 2025 to 31% December 2025.

Methods: 126 bachelors of nursing students were split into two groups of 63 students each. Participants were
assessed by Objective Structured Clinical Examination or traditional assessments (written/oral/practical test).
Results: Objective Structured Clinical Examination participants demonstrated clinical competency (68.3%
exceeding expectations vs. 20.6%; p=0.012) and higher procedural accuracy (3.32+0.569 vs. 2.1+0.871; p=0.003).
Also, both groups showed improvement, but the Objective Structured Clinical Examination group showed a
significantly higher increase in self-efficacy (p=0.000) than the traditional group. Independent t-tests showed
Objective Structured Clinical Examination to be a more effective means for improvement of clinical competence
(p=0.003) and student confidence.

Conclusion: Objective Structured Clinical Examination method is much more successful than conventional
assessment methods in enhancing the clinical performance and confidence of students.

Key Words: Objective Structured Clinical Examination (OSCE), Clinical competency, Self-efficacy, Nursing
education, Competency based assessment
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INTRODUCTION

A nurse educator role in assessing practical skills in
nursing education is an area of great importance that
relates theory and safe and competent care of patients.*
The nursing student must learn several complex clinical
skills for positive outcomes in health and safety to the
public.? The status quo of the hands on-tests has been
serving as a standard for evaluating these skills for
decades. The typical evaluation method is to have the
student demonstrate a skill to an evaluator, or ensure
that they can do it under evaluation conditions.®
However, in the recent years, the practical exam model
has been found to be restrictive in the context of
changing demands of healthcare.
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The formats are accused by critics of being subjective
and that there is a great variation with regard to how
examiners use them.*

Furthermore, conventional strategies rarely include soft,
but important skills, such as effective communication
and spontaneous problem solving.® Traditional exams
can set up an artificial exam setting and approach,
perhaps resulting in memorization or rote learning
instead of the extensive clinical judgment required in
practice.5 The one size fits all approach may also
disadvantage those who perform best in an iterative or
project learning environment, as it may provide undue
performance pressure for pupils who are not adequately
assessed with regard to their actual ability.” Given these
limitations, there has been recognition of a need for a
more complex alternative, the Objective Structured
Clinical Examination.® During an OSCE, students move
to different stations that are all time limited and have
been carefully set up to assess a particular clinical skill
or competency.

The OSCE consistently has been shown to be an
objective and more uniform and equitable way to assess
performance.® The OSCE emphasizes practical decision
making over mere recall, and provides students with a
simulation of a variety of clinical scenarios to prepare
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them for the complexities of real-world practice.’® The
OSCE can measure a wide range of professional skills,
whereas conventional assessments may focus on just
one.!* The implementation of OSCE-based assessment
is not without its difficulties, however, even with the
advantages.’? Implementing a high-quality OSCE is
costly, and requires specific equipment, space for
stations, and extensive faculty training. It continues to
be a topic of contention as to its cost effectiveness,
especially in contexts of limited resources.'®
Considering these controversies, this study will
compare the efficiency of OSCE and conventional
practical examinations in assessing the competencies of
the nursing students in relative terms.* The research
uses an interventional design to assess the effect of both
methods on student's clinical skills, communication and
confidence.’®

METHODS

This  quasi-experimental  pre-test/post-test ~ was
conducted at Rawal College of Nursing and
Professional College of Nursing in Islamabad from 1%
September 2025 to 31% December vide letter No.
UOL/IREB/25/11/0014 dated August 22, 2025 which
included 126 students of 2", 3 and 4™ year of BSN
program with simple random sampling technique. The
researcher used a validated Self-Efficacy Scale to
monitor students' technical skills and a standardized 10-
item Competency Assessment Rubric to monitor
students' confidence levels to measure the impact of the
OSCE intervention. To avoid learning effect, the
participants were randomly allocated to taking both
examination formats one week apart. Informed consent
and anonymity were maintained in the process,

Table No. 2: Comparative analysis of clinical judgment scores

ensuring adherence to ethical standards. The data was
analyzed using SPSS-25 and inferential tests such as
paired and independent t-tests to assess whether the
structured OSCE had a significant effect on the clinical
judgment and procedural accuracy when compared with
traditional OSCE.

RESULTS

There were females more than that of males and 26.9%
in the 2" year of their Bachelor of Science in Nursing
program, 39.8% in the 3™ year and 42% in the 4" year
(Table 1). There was no significant difference between
the clinical judgment of the students in the traditional
method groups, whereas there was a statistically
significant difference between the clinical judgment of
the students in the OSCE method groups (11.9+2.245,
18.4+2.374) (p=0.002). The between group analysis
(p=0.012) additionally shows that the OSCE
intervention is greater than traditional formats (Table
2).

Table No. 1: Demographic data of the study
participants (n=126)

Variable | No. Iz
What is your age in years?

18 to 23 83 65.9
24 t0 29 43 34.1
What is your gender?

Male 55 43.7
Female 71 56.3
What year of study are you in?

2" Year 34 26.9
3 Year 50 39.8
4™ Year 42 33.3

Assessment Method Pre-Test Post-Test Within-Group Between-Group
(p-value)* (p-value)**
TMOA Method 12.3+£2.561 14.1+6.143 0.397 0.012
OSCE Method 11.942.245 18.4+2.374 0.002 '
Paired t test and independent t test with p<0.05
Table No. 3: Comparative analysis of procedural accuracy scores
Assessment Method | Pre-Test Post-Test W|th|n—Grclup Between-Giaup
(p-value) (p-value)
TMOA Method 1.95+0.771 2.1+0.871 0.110 0.003
OSCE Method 1.91+0.918 3.3240.569 0.008 '
Paired t test and independent t test with p<0.05
Table No. 4: Comparative analysis of self-efficacy scores
Assessment Method | Pre-Test Post-Test W'thm'GriuP Between-Gl;iup
(p-value) (p-value)
TMOA Method 22.3+7.081 29.2+7.496 0.041 0.003
OSCE Method 20.6+7.014 39.845.700 0.000 '

Paired t test and independent t test with p<0.05
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The traditional approach yielded a very small and
inconsequential improvement in procedural accuracy
measures (p=0.110). The OSCE method resulted, in
contrast, in a substantial increase from 1.91+0.918 to
3.32+0.569 (p=0.008), indicating its effectiveness in
improving technical skills. The p value of 0.003
between groups is again evidence that OSCE
assessment is better at obtaining higher and more
consistent procedural competence (Table 3). There was
a significant increase in students' confidence using the
OSCE method compared with a traditional method
(p=0.000). The final post test scores for the OSCE
group 39.845.700 were significantly higher (P=0.003)
than the traditional group 29.2+7.496 (Table 4).

DISCUSSION

In the present study, female to male ratio was 56.3%
indicating that majority of the students were females,
consistent with nursing graduates in the region of
Pakistan where 62% of graduates were female. The
consistency between the regional demographics
validates the findings of this study as representative of
the young, female dominated workforce that is
currently the hallmark of the nursing profession in the
region.'® These results from Pakistan suggest that the
shift to nursing for younger students is "volatile” but
this may not be true in contexts where older adults
make nursing a second career choice. Traditional
assessment methods like oral vivas may lack rigor,
whereas the structured, time-constrained nature of
OSCEs better tests higher-order critical thinking by
simulating real-world hospital pressures.t” The OSCE is
superior, as statistical analysis confirmed with a p-value
of 0.012 for clinical judgment, and the accuracy rates
were significantly higher (66.7% vs 20.6%), with
OSCE's standardized checklists more effectively
evaluating the technical skills than clinical judgment,
and without inter-rater variability.’® In contrast to
conventional examinations that are subject to rater bias,
the OSCE requires students to learn all the micro-steps
and move from a passive textbook learning mode to an
active skill practice mode by Rushforth.!® This is
because the OSCE aims to assess functional and not
merely recalled knowledge. The term ‘wash back effect'
is used to describe OSCE's ability to enhance the pre-
exam clinical reasoning, with Scully® noting that
Australian nursing students remembered 30% more
clinical protocols than their counterparts on traditional
practical tests.

Positional arguments by Jarvis and Harrison? claim the
OSCE is "reductionist," as they believe it will focus on
technical skills rather than the comprehensive care and
stamina needed for a dynamic 8-hour shift in a nursing
role. Nursing educators should consider that while the
OSCE effectively assesses micro-skills, it is best paired
with longitudinal placements to support student self-
efficacy and overall professional success.?? Reflecting

Bandura's social cognitive theory, the study found the
OSCE approach significantly boosted self-efficacy
(p=0.000) with 73.0 % of students scoring high versus
25.4% in the traditional group because the simulated
"mastery experiences" provide the confidence and proof
needed for real-world clinical practice.?® While abstract
exams lack the same impact, the OSCE's high-stress
environment can actually diminish self-efficacy for
some; therefore, Conde and Clemente?* suggest nursing
programs should provide mock OSCEs and ample
practice to ensure results reflect clinical ability rather
than mere stress management. Lim and colleagues®
suggest that self-efficacy is primarily driven by time
spent on hospital wards rather than the assessment
method itself. Consequently, while the OSCE is highly
effective, it should be viewed as a catalyst that works in
conjunction with hands-on clinical experience.
Significant OSCE improvement (p=0.002) compared to
traditional methods (p=0.397) confirms a "wash back
effect" where structured assessments actively develop
clinical judgment and diagnostic reasoning rather than
just measuring them.?® Procedural transparency and the
OSCE's structured design act as a scaffold for
professional clinical judgment, while standardized
checklists as seen in Vincent's research - help
"equalize” student skills by narrowing the competency
gap and reducing performance variance.?” While
traditional observation leads to high variance in
technique, the OSCE ensures consistent technical
expertise across all students, though Emails and
Concannon note that its intense, "unreal” setting can
negatively impact cognitive performance for those
prone to test anxiety.?® In contrast to the current study,
where the OSCE group excelled argue its high-pressure
setting may negatively impact cognitive performance (p
< 0.05), potentially measuring stress resilience rather
than pure clinical ability.?

CONCLUSION

The OSCE is more effective in improving nursing
students' performance and self-efficacy than traditional
teaching. In the area of clinical judgment, all OSCE
participants consistently scored in the "Exceeds
Expectations" range, whereas the traditional groups
were in the basic standard range for the majority.
Indeed, students assessed wusing OSCE scored
significantly higher and had a more consistent
procedural accuracy, not only this but they also had a
greater level of confidence. The OSCE is clearly
structured and has a strong focus on feedback, which is
an integral part of the development of skills. Thus,
OSCE is highly recommended for inclusion in the
nursing curriculum since it can develop graduates in
clinical practice.
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Non-Pharmacological
and Non-Surgical
Options to Combat
Obesity

NarrativeRevien| N op-Pharmacological and
Non-Surgical Options to Combat Obesity

Abdul Qadeer Memon
ABSTRACT

Objective: To provide a detailed and simplified information about the role of Non-pharmacological and Non-
surgical options i.e. lifestyle, exercise and ketogenic diet to combat obesity.

Place and Duration of Study: This study was conducted as narrative review article at King Faisal University
College of Medicine, AlAhsa, Kingdome of Saudi Arabia from January 2026 to June 2026.

Google Scholar and PubMed were searched for last ten years up to June 2026. Medical Subject Headings (Mesh)
keywords were used. The filters were applied to include original articles, reviews, systematic reviews and meta-
analysis, free/open access full text articles in English language.

Results/Review: By modifying the lifestyle and performing regular exercise, 5% to 10% weight can be lost. It helps
to reduce obesity and has a positive psychological effect of feeling well. By diet control, there should be a daily
deficit of 500 kcal over a period of one year to lose the weight. Ketogenic diet is different from low-carb diet in
terms of proportion of fats, protein and carbohydrates and food species to be taken.

Discussion: It may feel difficult to adopt these strategies because the obese people have craving for food and
different types of exercises may not be suitable for every patient due to morbid obesity and associated co-
morbidities.

Conclusion: The lifestyle modifications, exercise and/or ketogenic diet may be tried to treat obesity. This modality
may spare the patients from the side-effects of pharmacological and the complications of the surgical modalities. It
may also be helpful to treat the psychological aspect in obese patients, which contributes a major role in gaining
weight.

Key Words: Body mass index (BMI), Ketogenic diet, Obesity
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INTRODUCTION

The management of obesity includes a multidisciplinary
approach. It starts with change in eating behavior, diet > - ) . > X
control i.e. low-carb diet or ketogenic diet, faux food, ~ food ingredients from the intestine. The aim of this
different types of physical exercises like brisk walk, ~ narrative review is to discuss the role of non-
aerobic/anaerobic, Yoga or Tai Chi etc. pharmacological qnd non-surgical — options  of
Pharmacotherapy may be considered as second line of ~ Management of obesity.

treatment. These oral or injectable drugs may also help
to treat co-morbidities like type-2 diabetes mellitus. BACKGROUND

The bariatric surgery is aimed to reduce the size and
capacity of the stomach for food or some intestinal
bypass procedures, which may affect the absorption of

None of the drugs is without side effects. Bariatric
surgery may be suitable when these options fail to work
and/or BMI is more than 35 kg/m*?
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Obesity is a heterogeneous disease. Hence, the response
to the treatment with different modalities is variable.
Obesity results from the primary metabolic as well as
endocrine abnormalities. Risk factors of obesity include
sedentary lifestyle, over-eating, socioeconomic status,
familial/genetic etc. The central nervous system and
circulating neuropeptide hormones work together to
maintain the body’s energy homeostasis. However,
genetic inheritance has an impact on it.2%. An important
modulator of body weight, food intake and energy
homeostasis is the melanocortin 4 receptor (MCR-4).
The most prevalent hereditary form of extreme obesity
is caused by its mutation or lack.* There is a gut-brain
axis. Its response is based on hunger or satiety, which is
obtained when peripheral signals from the
gastrointestinal tract, adipose tissue, and circulating
hormones stimulate or inhibit central neurons.®
Dysregulation of this gut-brain axis leads to obesity
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either by increased hunger or by decreased satiety.
Leptin and ghrelin hormones also play a crucial role in
the process by metabolic adaptation, which promotes
obesity.> Additionally, larger bites and faster eating are
thought to be risk factors for obesity since they reduce
feelings of fullness.®’

METHODS

Google Scholar and PubMed were searched for last ten
years up to June 2026. The survey was carried out using
combinations of Medical Subject Headings (Mesh)
keywords. The filters applied during search of the
articles included original articles, reviews, systematic
reviews and meta-analysis, free/open access full text
articles in English language. Search criteria included
keywords such as "Obesity management in adults,
Body mass index (BMI), Overweight, Life style,
Exercise and Ketogenic diet.”

RESULTS /REVIEW

Lifestyle/Exercise: The obese patients, before any
medical/surgical interventions, should be referred to
psychologists to help them change the behavior in their
lifestyle. Evidence-based counselling techniques can
assist in starting conversations with patients about
therapy. The goal may be achieved through 5As
(Assess, Advise, Agree, Assist, Arrange), which can
guide shared decision-making with multiple sessions
ranging from six to 24 months.2 Chronic stress and
inadequate sleep can also have a detrimental impact on
metabolism and hunger.® The patients who are weight-
conscious and regularly perform self-weighing, have
been seen to improve weight loss and its maintenance.
By this way, 5% to 10% weight can be lost.*

There is a vital role of physical activity to reduce the
body weight and maintain it. The daily calories
requirement in diet also depends upon the physical
activity. Physical activity reduces adipose tissue in the
body and preserves the lean mass. Walking for two
minutes per hour, using the stairs, or doing 1800 steps a
day on average are examples of moderate physical
activity and exercise that may aid in weight loss from
0.5 to 1.5 kg.** American College of Sports Medicine
(ACSM) has classified exercise into aerobic or
anaerobic. The aerobic exercise consumes the oxygen
present in the muscle to a level that still there is
sufficient oxygen in the muscle to supply on demand.
The activities in this category include running, cycling,
rowing etc. The anaerobic exercise consumes the
oxygen that is insufficient to meet the demands. Hence,
alternative energy sources present in the muscle must
be utilized. These sources preferentially are metabolism
of carbohydrates, which produce lactic acid. Such
activities include heavy exercise like weight lifting. To
advise the intensity of the exercise, the comorbid
conditions like cardiovascular disease, asthma, arthritis
must be considered.*? It is advised to engage in 150 to

300 minutes of moderate physical activity or 75 to 150
minutes of strenuous physical activity every week in
order to lose weight or prevent weight gain. It is
advised to engage in 200-300 minutes of intense
activity per week if you want to lose a lot of weight.
Initially, the exercise should be of lesser intensity and
duration with slow and gradual increase.'® Yoga not
only helps to reduce obesity but also has a positive
psychological effect of feeling well and avoid
depression.t

Diet control and ketogenic diet:

Calories and water intake: Adult males and females
should consume 2600-2800 kcal per day and 2000—
2200 kcal per day, respectively. Men and women
between the ages of 19 and 30 who weigh about 75 kg
are advised to consume 3.7 and 2.7 liters of water per
day, respectively. Age, sex, weight, level of physical
activity, humidity, ambient temperature, and other
variables all affect how many calories and water are
consumed. Obesity is caused by a positive energy
balance.’® Therefore, in order to achieve weight loss
through negative energy balance, energy intake must be
reduced and energy expenditure must be increased. The
European Food Safety Authority has recommended that
there should be a daily deficit of 500 kcal over a period
of one year to lose the weight. Fats contain twice
energy as compared to carbohydrates and proteins. If a
person wants to lose more weight by reducing calorie
intake, it must be under supervision of a qualified
physician/dietician. No doubt, the diet should be
balanced with micro- and macro-nutrients to avoid
deficiency and its consequences.®

Carbohydrates  intake:  Severe  carbohydrates
restriction is not necessary during weight loss program.
If the total daily food contains 1200 to 1500 kcal, the
carbohydrate content may be 135 to 245 g/day and for
1500- to 1800-kcal/day diet, it may be between 170 to
290 g/day.

Proteins intake: Higher intake of protein is necessary,
particularly in older adults. Inadequate protein
consumption can result in significant loss of lean body
mass, frailty, edema, hair loss, and skin abnormalities. 6
Fats intake: If the total daily food contains 1200 to
1500 kcal, fats proportion may be 25 to 60 g/day, while
if the total daily food contains 1500- to 1800-kcal, fats
may be 35 to 70 g/day. Dietary fats will also help to
prevent the deficiency of fat-soluble vitamins like A, D,
E and K. Unsaturated fatty acids (poly- or mono-)
should be preferred in the diet. Such fats are present in
soybean, canola, olive and vegetable oils, fish, nuts and
seeds.’® Apart from the macronutrients, the
micronutrients (all vitamins and trace elements like
iron, copper, zinc) must be considered in the diet.
Ketogenic diet: A ketogenic diet (KD) is a low-carb,
high-fat, moderate-protein diet that mimics the
breakdown of a fasting state without actually fasting in
order to produce ketone bodies (3-B-hydroxybutyrate,
acetoacetate, and acetone). The KD is different from the
low carbohydrate or calorie-restricted diet. It contains
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up to 70% fats, up to 25% proteins and only 5%
carbohydrates (Figures 2).

m Fats = Proteins = Carbohydrates

Figure No.1: Low Carbohydrates diet
5%

25% _

m Proteins = Carbohydrates

Figure No. 2: Ketogenic Diet

m Fats

Encouraging fatty acid oxidation without altering
protein intake is the aim of implementing a KD. This
goal is achieved by reduced intake of carbohydrates,
resulting in less insulin release. The metabolic process
will have less effect on lean body mass; the fat will be
mobilized preferentially for the calories supply
(lipolysis) with a net result of caloric deficit.3! It
provides greater feeling of satiety and controls the
appetite better than the diets rich in carbohydrates.
There are different varieties of KDs based on low
carbohydrates. These include the Medium-Chain
Triglyceride Ketogenic Diet, Atkins Diet, Modified
Atkins Diet, Classical Ketogenic Diet, and Low
Glycaemic Index Therapy.'” The KD must be started
under supervision of a physician/dietician due to
potential risks especially if it is for prolonged period. It
must be given in phases of few weeks and then
evaluated the outcome. Hunger, exhaustion, thirst, poor
mood, irritability, constipation, diarrhea, headaches,
cramping in the muscles, nausea, dizziness,
gastrointestinal discomforts, loss of energy, changes in

heart function, kidney stones, and halitosis are all
possible risks of KD. Some of these side effects appear
at the beginning of the KD and are so-called ‘keto-flu’,
which may disappear after few weeks (Figures 1&2).%8
Chewing gum: One kind of faux/sham feeding is
chewing gum. The faux food promotes gastrointestinal
peristalsis and increases the salivary rate by just
viewing, smelling, tasting, and chewing food without
ingesting it. Like actual feeding, the sham feeding also
reduces the hunger.*® Hence, chewing gum may reduce
the appetite and gum mastication without ingestion of
food will lead to increased energy expenditure leading
to net loss of energy and suppress the craving for high-
energy food.?°

Deep transcranial magnetic stimulation (dTMS): It
is observed that certain areas of the brain are involved
in dietary habits and food craving. These include
prefrontal cortex, mesolimbic regions, precuneus and
other areas. Application of a novel modality, the dTMS
has been tried, which reduces weight/BMI by
decreasing the leptin levels.?.2

DISCUSSION

It is observed in this narrative review that different
types of exercise, behavioral change towards food
intake and ketogenic diet play vital role in reducing
weight. Initially, it may feel difficult to adopt because
the obese people have craving for food and different
types of exercises may not be suitable for every patient
due to morbid obesity and associated co-morbidities
like osteoarthritis, cardiovascular and other problems.
Hence, this line of management should be under
supervision of a physician.?3?* Allice Bellicha et al in
their systemic review observed that exercise-training
programs and resistance exercise lead to a significant
weight loss and fat loss from body and viscera.
However, aerobic exercise does not reduce the weight
or fat significantly.?> Combined aerobic and resistance
training (CART) plays a significant role in reducing
weight. It also improves glycemic control in type-2
DM, blood pressure and many inflammatory markers
like interleukin-6, TNF-alpha and CRP.?® Moreover, the
improvements in the inflammatory markers may help to
alleviate the inflammatory conditions in obese patients
like osteoarthritis. Different specific chemokines play a
vital role in the development of obesity. Exercise has
been observed to affect these chemokines and other
inflammatory markers.?’

In a systemic review and meta-analysis, the role of very
low-calorie ketogenic diet (VLCKD) was studied. The
VLCKD showed its major role in reducing weight,
waist circumference, blood cholesterol and other
parameters. However, it has certain contraindications
which include type-1 DM, kidney and/or liver failure,
recent stroke, unstable angina, myocardial infarction,
elderly patients, severe mental illness etc.28-32
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Intermittent fasting has been observed to affect the
dietary habits by affecting the circadian rhythm of the
brain. It is not as effective as other dieting plans, but
achieves the weight loss by restricting the energy
intake.3®

Behavioral change with or without exercise may reduce
weight from 5%-10%. Variety of pharmacological
intervention may reduce the weight from 8%-21%,
while bariatric surgeries may reduce the weight from
25%-30%.3*

It is recommended that every obese patient may be
considered individually and the modality of treatment
may be tailored accordingly. Among many factors to be
considered, the fitness of patients for exercise, co-
morbidities like DM, heart, kidney, liver problems,
pregnancy, breast feeding are few. Exercise programs
or ketogenic diet should not be without supervision of a
qualified health professional.

CONCLUSION

Obesity has different modalities of treatment. Before
going for pharmacological or surgical modalities, the
lifestyle modifications, exercise and/or ketogenic diet
may be tried to avoid the complications of the above
two modalities, which may be cumbersome. Non-
pharmacological and non-surgical option may also be
helpful to treat the psychological aspect in obese
patients, which contributes a major role in gaining
weight.

Limitations of the study: The search was limited to
Pubmed/Medline and Google Scholar. The wider search
may include more information.
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