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The Nobel Prize

in Physiology or Medicine 2026

The 2026 Nobel Prize in Physiology or Medicine is shared equally
by Peter Hegemann, Georg Nagel, and Katl Deisseroth for their
discoveries concerning light-gated ion channels and optogenetics.
Peter Hegemann and Georg Nagel discovered channelrhodopsin,
an algal protein with unique properties. When blue light is shone on
this protein, a channel opens, allowing charged ions to enter the cell
and generate an electrical impulse. Karl Deisseroth introduced the
gene for channelrhodopsin into rat neurons and successfully trig-
gered a nerve signal by directing blue light onto the cells. The
method of controlling neural signals using light is called optogenet-
ics, and it has fundamentally transformed our understanding of one
of humanity’s greatest mysteries: how our wondrous brain works.

Nobelovu nagradu za fiziologiju ili medicinu za 2026. godinu
ravnopravno dele Piter Hegeman, Dzordz Nejgel 1 Katl Dajserot za
otkri¢a u vezi sa jonskim kanalima cije je otvaranje i zatvaranje
kontrolisano svetlo$éu i optogenetikom. Piter Hegeman i Dzordz
Nejgel otkrili su kanalrodopsin, protein algi sa jedinstvenim
svojstvima. Kada se na ovaj protein usmeri plava svetlost kroz njega
se otvara kanal, putem koga naelektrisani joni ulaze u Celiju,
stvarajuci elektricni impuls. Karl Dajserot je uneo gen za
kanalrodopsin u nervne éelije pacova i usmeravanjem plave svetlosti
na celije uspeo da izazove nervni signal. Metoda kontrole nervnih
signala pomocu svetlosti se naziva optogenetika 1 iz temelja je
promenila nase razumevanje jedne od velikih misterija ¢ovecanstva:
kako funkcioniSe nas ¢udesni mozak.
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Impact of a continuous multidisciplinary rehabilitation pathway on
clinical outcomes in patients with acute ischemic stroke after

mechanical thrombectomy

Uticaj kontinuiranog multidisciplinarnog programa rehabilitacije na klini¢ke
ishode kod bolesnika sa akutnim ishemijskim mozdanim udarom nakon

mehanicke trombektomije

Bingmeng Chen*, Chenyi Zhou', Qingye Jin*

*The Second Affiliated Hospital and Yuying Children’s Hospital of Wenzhou Medical
University, Wenzhou, Zhejiang, China; TYueqing Hospital of Traditional Chinese
Medicine, Yueqing, Zhejiang, China

Abstract

Background/Aim. Acute ischemic stroke remains a major
cause of long-term disability, and optimal rehabilitation
following mechanical thrombectomy is still being
researched. The aim of this prospective randomized
controlled study was to evaluate whether the continuous
multidisciplinary rehabilitation (CMR) program, initiated
within 24-72 hrs after mechanical thrombectomy and
maintained for 3 months, was associated with improved
neurological and functional outcomes. Methods. A total of
100 patients with acute ischemic stroke who underwent
mechanical thrombectomy between October 2021 and
October 2024 were randomly assigned (1: 1) to either the
CMR group or the control group (CG) (50 patients each).
Patients in CG received routine post-procedural medical
treatment and nursing care, whereas the patients in the
CMR group received a structured multidisciplinary
rehabilitation program in addition to routine care. The
primary outcome was the National Institutes of Health
Stroke Scale (NIHSS) score at 3 months. Secondary
outcomes included Fugl-Meyer Assessment (FMA), Barthel
Index (BI), Montreal Cognitive Assessment (MoCA), Motor

Apstrakt

Uvod/Cilj. Akutni ishemijski mozdani udar ostaje
znacajan uzrok dugotrajne onesposobljenosti, a optimalna
rehabilitacija nakon mehanicke trombektomije je i dalje
predmet istrazivanja. Cilj ove prospektivne randomizovane
kontrolisane studije bio je da proceni da li je kontinuirani
multidisciplinarni program rehabilitacije (continnous multidis-
ciplinary rebabilitation — CMR program), zapocet u roku od
24-72 sata nakon mehanicke trombektomije i nastavljen
tokom 3 meseca, povezan sa poboljSanim neuroloskim i

Assessment Scale (MAS), patient satisfaction, complication
incidence, and favorable prognosis. Longitudinal changes
were analyzed wusing mixed-design repeated-measures
analysis of wvariance — ANOVA. Results. Baseline
demographic and clinical characteristics were comparable
between groups (all p > 0.05). Compared with CG, the
CMR  group  demonstrated  significantly  greater
improvements in MoCA, MAS, FMA, BI, and NIHSS
scores at 1 and 3 months post-intervention (all p < 0.05).
Furthermore, the CMR group demonstrated a significantly
higher patient satisfaction rate and favorable prognosis rate,
as well as a lower incidence of complications (p < 0.05).
Conclusion. A CMR program initiated within 24-72 hrs
after mechanical thrombectomy and maintained for 3
months was associated with improved short-term
neurological, cognitive, motor, and functional recovery. The
observed benefits should be interpreted as the cumulative
effects of sustained rehabilitation rather than early initiation
alone.

Keywords:
endovascular procedures; ischemic stroke; neurology;
physical and rehabilitation medicine; rehabilitation.

funkcionalnim ishodima. Metode. Ukupno 100 bolesnika
sa akutnim ishemijskim mozdanim udarom, koji su
podvrgnuti mehanickoj trombektomiji izmedu oktobra
2021. i oktobra 2024. godine, nasumicno je rasporedeno
(1:1)ili u CMR grupu ili u kontrolnu grupu (control group —
CG) (obe po 50 bolesnika). Bolesnici u CG primali su
rutinski postproceduralni tretman i medicinsku negu, dok
su bolesnici u CMR grupi, pored rutinske nege, primali i
strukturirani multidisciplinarni  program  rehabilitacije.
Primarni ishod bio je rezultat na skali National Institutes of
Health Stroke Scale — NIHSS nakon 3 meseca. Sekundarni

Correspondence to: Qinqgye Jin, The Second Hospital and Yuying Children’s Hospital of Wenzhou Medical University, Wenzhou,
Zhejiang, China 325 000. E-mail: qingyejin751@gmail.com, shmilycbm@jcloud.com
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ishodi ukljucivali su Fugl-Majerovu procenu (Fugl-Meyer
Assessment — FMA), Bartelov indeks (Barthel Index — BI),
Montrealsku  kognitiviu  procenu  (Montreal — Cognitive
Assessment — MoCA), Skalu za procenu motorike (Motor
Assessment Scale — MAS), zadovoljstvo bolesnika, ucestalost
komplikacija i povoljnu prognozu. Longitudinalne
promene analizirane su koriS¢enjem analize varijanse
(analysis of wvariance — ANOVA) mesovitog dizajna sa
ponovljenim merenjima. Rezultati. Demografske i
klinicke karakteristike na pocetku istrazivanja bile su
ujednacene izmedu grupa (sve p > 0,05). U poredenju sa
CG, CMR grupa je pokazala znacajno veca poboljsanja u
MoCA, MAS, FMA, BI i NIHSS rezultatima nakon 11 3
meseca od intervencije (sve p < 0,05). Pored toga, u CMR

grupi zabeleZena je znacajno veca stopa zadovoljstva
bolesnika i povoljne prognoze, kao i znacajno niza
incidencija komplikacija (p < 0,05). Zaklju¢ak. CMR
program zapocet u roku od 24—72 sata nakon mehanicke
trombektomije i odrzavan tokom 3 meseca bio je povezan
sa poboljsanim kratkoro¢nim neuroloskim, kognitivnim,
motorickim i funkcionalnim oporavkom. Uocena
poboljsanja  treba tumaciti kao kumulativne efekte
kontinuirane rehabilitacije, a ne samo kao posledicu njenog
ranog zapocinjanja.

Kljucne redi:
endovaskularne procedure; mozdani udar, ishemijski;
neurologija; medicina, fizikalna; rehabilitacija.

Introduction

Acute ischemic stroke (AIS) is a major ischemic
cerebrovascular disorder characterized by sudden onset,
rapid progression, and high rates of neurological disability.
AIS occurs due to occlusion of cerebral arteries, resulting in
cerebral ischemia, hypoxia, and subsequent neuronal
necrosis 1. These pathological changes frequently lead to
cognitive impairment, motor dysfunction, and other
neurological deficits that substantially impair activities of
daily living (ADLs) and quality of life 2 Mechanical
thrombectomy (MT) has become the standard minimally
invasive intervention for selected patients with AIS caused
by large vessel occlusion, as it can rapidly restore cerebral
perfusion, reduce infarct progression, and improve clinical
outcomes 3. However, despite successful recanalization,
many patients continue to experience persistent neurological
and functional impairments. Without timely post-procedural
rehabilitation, patients remain at risk for muscle atrophy,
joint stiffness, cognitive decline, and long-term disability *.

Continuous multidisciplinary rehabilitation (CMR)
initiated during the early post-thrombectomy period, guided
by the principle of neuroplasticity, is designed to support
neurological recovery throughout both the acute and
subacute phases after stroke 5. Comprehensive rehabilitation
strategies, including cognitive training, motor rehabilitation,
and ADLs training, may promote recovery of neurological
function and improve patient independence 8. Although
several studies have investigated rehabilitation following
MT, available evidence remains methodologically
heterogeneous, with variations in rehabilitation protocols,
outcome measures, and follow-up assessments .
Furthermore, comprehensive evaluations encompassing
neurological, cognitive, motor, and daily living domains
remain scarce in the current literature.

To date, evidence specifically evaluating CMR initiated
within 24-72 hrs after MT is exceptionally sparse. In
addition, most previous studies have primarily focused on
single functional domains rather than comprehensive
multidimensional recovery outcomes. Therefore, the aim of
this study was to evaluate whether a CMR pathway initiated
within 24-72 hrs after MT and maintained over a 3-month

period was associated with improved neurological and
functional recovery. Given the multicomponent nature of
rehabilitation  interventions and the methodological
limitations of existing evidence, the findings of this study
should be interpreted as exploratory and association-based
rather than definitive evidence of causal therapeutic efficacy.

Methods

Study population

This single-center prospective randomized controlled
study was conducted at the Second Affiliated Hospital and
Yuying Children’s Hospital of Wenzhou Medical University,
China, between October 2021 and October 2024. The study
aimed to evaluate the association between a CMR pathway
initiated early after MT and short-term neurological and
functional recovery.

The study protocol, including the routine-care control
condition and the structured multidisciplinary rehabilitation
intervention, was reviewed and approved by the Ethics
Committee of the Second Affiliated Hospital and Yuying
Children’s Hospital of Wenzhou Medical University,
Wenzhou, China (No. 243/Cl1/08/2020) before participant
enrollment. Written informed consent was obtained from all
participants or their legal representatives prior to study
enrollment. Al study procedures were conducted in
accordance with the Declaration of Helsinki and institutional
ethical standards. The study was not prospectively registered
in a public clinical trial registry.

A total of 100 patients with AIS who underwent MT
during the study period were prospectively enrolled
according to predefined eligibility criteria. No formal
a priori sample size calculation was performed before study
initiation. The sample size was determined pragmatically
based on the number of eligible patients treated during the
study period and the feasibility of completing the planned 3-
month follow-up assessments. Consequently, this study
should be considered an exploratory randomized clinical
study. Patients were randomly assigned in a 1 : 1 ratio to
either the CMR group or the control group (CG) (50 per
group) using a computer-generated random allocation

Chen B, et al. Vojnosanit Pregl 2026; 83(10): 603—616.
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sequence generated by the principal investigator before study
initiation (Figure 1). Eligible participants were enrolled by
the treating neurologist, rehabilitation physician, research
nurse, or principal investigator. Allocation concealment was
ensured through a centralized procedure. After confirming
participant eligibility and obtaining written informed
consent, treatment assignment was performed through the
centralized allocation system according to the predetermined
computer-generated randomization sequence. The assigned
treatment group was communicated to the clinical team
responsible for implementing the intervention. Investigators

responsible for participant enrollment did not have access to
the randomization sequence before allocation, thereby
minimizing selection bias.

Due to the nature of the rehabilitation intervention,
blinding of participants and therapists was not feasible.
However, outcome assessments were performed by trained
rehabilitation personnel who were not involved in delivering
the intervention and were blinded to treatment allocation
throughout the study. Outcome assessors did not have access
to participants’ group assignments, minimizing the risk of
assessment bias.

Patients assessed for eligibility
(n=132)

Excluded (n = 32)

* Not meeting inclusion criteria (n = 18)

v

»| + Declined participation (n = 8)

* Severe complications or unstable
condition (n = 4)

* Other reasons (n = 2)

Randomized (n = 100)

.

Continuous multidisciplinary
rehabilitation group
(n = 50)

Allocation

Received continuous multidisciplinary
rehabilitation initiated within 24-72 hours
after thrombectomy and continued
for 3 months, in combination with basic
nursing care
(n=50)

v

Lost to follow-up (n = 0)
Discontinued intervention (n = Q)

Follow-up

v

Completed 3-month follow-up
(n=50)

Y

Included in final analysis
(n = 50)

Analysis

.

Control group
(n =50)

Received standard post-procedural
care and nursing management
(n=50)

v

Lost to follow-up (n = 0)
Discontinued intervention (n = 0)

|

Completed 3-month follow-up
(n = 50)

Y

Included in final analysis
(n =50)

Fig. 1 - CONSORT-style flow diagram illustrating patient screening, randomization,
intervention allocation, follow-up, and final analysis.
n — number; CONSORT - Consolidated Standards of Reporting Trials.
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All randomized participants completed the 3-month
follow-up and underwent all scheduled outcome
assessments. There were no participants who withdrew
consent, discontinued the intervention, or were lost to
follow-up. Consequently, no outcome data were missing, and
all randomized participants were included in the final
analyses, which were performed according to the complete-
case principle.

Inclusion criteria were as follows: patients diagnosed
with AIS according to the Chinese Guidelines for the
Diagnosis and Treatment of Acute Ischemic Stroke (2023
Edition) 8, confirmed by cranial computer tomography — CT
or magnetic resonance imaging — MRI examination;
successful completion of MT, with stable vital signs and
clear consciousness after the procedure; onset-to-puncture
time < 8 hrs; written informed consent obtained from all
patients or their legal representatives prior to enrolment;
ability to cooperate with the full course of rehabilitation
intervention and outcome assessments.

Exclusion criteria included the following: presence of
severe dysfunction of major organs, including the heart,
liver, kidneys, or lungs; presence of other neurological
disorders, including intracerebral hemorrhage, brain tumors,
or Parkinson’s disease; severe cognitive impairment,
psychiatric illness, or communication disorders preventing
participation in rehabilitation training or assessments; limb
deformities, fractures, severe arthritis, or other conditions
affecting motor rehabilitation; development of severe post-
procedural complications, including intracranial hemorrhage
or severe infection, requiring termination of rehabilitation
intervention; loss to follow-up or withdrawal during the
study period.

Of the 100 enrolled patients, 57 were male and 43 were
female, with ages ranging from 45-78 years and a mean age
of 62.35 + 8.72 years. The sites of arterial occlusion included
the middle cerebral artery in 68 cases, the anterior cerebral
artery in 17 cases, and the vertebrobasilar artery in 15 cases.
The onset-to-puncture time ranged from 2.5 to 7.8 hrs, with a
mean duration of 5.12 + 1.36 hrs. The interval between
thrombectomy and initiation of rehabilitation ranged from 1
to 3 days, with a mean duration of 1.85 + 0.42 days.
Intravenous thrombolysis prior to MT was administered
according to institutional stroke management protocols when
clinically indicated.

Patients in CG received routine post-procedural
treatment and standard nursing care following MT. Routine
medical management included antiplatelet therapy, treatment
to improve cerebral circulation, neurotrophic therapy, blood
pressure and blood glucose control, infection prevention, and
other supportive therapies according to institutional stroke
management protocols. Standard nursing care included
clinical condition monitoring, positional care, oral care, skin
care, nutritional support, and general health education.

During the 3-month follow-up period, patients in CG
did not participate in the structured CMR program evaluated
in this study. Accordingly, they did not receive the scheduled
rehabilitation sessions incorporated into the intervention
protocol, including structured cognitive rehabilitation, motor

rehabilitation, ADLs training, low-frequency electrical
stimulation, acupuncture, massage therapy, or other
supervised rehabilitation sessions delivered by the
multidisciplinary rehabilitation team.

At the time this study was conducted, a structured
multidisciplinary rehabilitation pathway following MT had
not been routinely implemented as part of standard post-
procedural care at our institution. Therefore, CG reflected the
prevailing institutional standard of care rather than an
intentional withholding of rehabilitation. All participants in
CG received the routine medical management and standard
nursing care that were routinely available at our institution
throughout the study period but did not receive the additional
structured multidisciplinary rehabilitation program evaluated
in this trial.

In addition to standard medical management and rou-
tine nursing care identical to that received by CG, patients in
the CMR group underwent a structured CMR program initi-
ated within 24-72 hrs after MT following clinical stabiliza-
tion and subsequently continued throughout the 3-month
study period.

The CMR program was delivered over 3 months under
the supervision of trained rehabilitation personnel. Rehabil-
itation was provided 5 days per week and consisted of mul-
tiple supervised sessions scheduled according to each pa-
tient’s neurological status, functional tolerance, and clinical
stability. The total daily rehabilitation time was approxi-
mately 90-120 min and included cognitive rehabilitation,
motor rehabilitation, ADLs training, and adjunctive reha-
bilitation therapies. The duration and intensity of each
component were individualized according to patient toler-
ance and recovery progression to ensure patient safety and
maximize adherence. All participants allocated to the CMR
group completed the scheduled multidisciplinary rehabilita-
tion program during the study period, and no participant
discontinued the intervention because of rehabilitation-
related adverse events.

The rehabilitation program was initiated during hospi-
talization and continued on an outpatient basis following dis-
charge under the supervision of trained rehabilitation per-
sonnel.

Cognitive function rehabilitation training

Targeted cognitive rehabilitation training was per-
formed under the supervision of trained personnel and indi-
vidualized according to patient tolerance and neurological
status. The intervention included multiple structured compo-
nents aimed at improving attention, memory, executive func-
tion, language ability, and visuospatial perception.

Attention training consisted of number cancellation
tasks and auditory attention exercises, in which patients iden-
tified designated numbers or responded to specific auditory
stimuli.

For memory training, patients engaged in short-term
and long-term memory rehabilitation exercises, including re-
call of past events, word repetition, and picture memoriza-
tion.
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Executive function training utilized graphic sequencing,
simple calculations, and object classification exercises to en-
hance logical thinking and executive control.

Language rehabilitation training targeted speech im-
pairment through pronunciation exercises, verbal expression
training, and reading comprehension activities, which pro-
gressed gradually from simple syllables and words to com-
plex sentence-level tasks.

Visuospatial ability training utilized jigsaw puzzles,
block assembly tasks, and clock-drawing exercises to im-
prove visuospatial perception and constructional coordina-
tion.

Each of these given sessions lasted approximately 15-20
min and were delivered as part of the scheduled daily multi-
disciplinary rehabilitation program. Training intensity and
progression were adjusted according to individual patient tol-
erance to minimize excessive fatigue and ensure rehabilitation
safety.

Motor function and limb motor function rehabilitation
training

Motor rehabilitation was implemented progressively
according to the principle of gradual advancement from low-
intensity passive training to active functional rehabilitation.
The rehabilitation protocol was individualized based on pa-
tient recovery status and tolerance.

During the acute phase, spanning 1 to 2 weeks post-
MT, passive rehabilitation exercises were primarily per-
formed to reduce the risk of joint stiffness and muscle atro-
phy. Rehabilitation therapists assisted patients with passive
limb movements, including flexion, extension, rotation, ad-
duction, and abduction exercises. Each movement was main-
tained for approximately 10-15 sec and repeated 10-15
times per joint during scheduled rehabilitation sessions, with
progression according to individual recovery status and pa-
tient tolerance. Deep breathing and coughing exercises were
additionally encouraged to reduce the risk of pulmonary
complications.

During the recovery phase, spanning 3 to 6 weeks post-
MT, rehabilitation was gradually transitioned to active func-
tional training. Patients underwent transfer training from su-
pine-to-sitting and sitting-to-standing positions to improve
balance and limb control. Active limb flexion, extension, and
elevation exercises were also performed to enhance motor
recovery. For patients capable of standing independently,
wall-standing exercises and supervised walking training were
conducted, with progressive increases in walking duration
and distance. Each session lasted approximately 15-20 min
and was performed during scheduled rehabilitation sessions,
with progression according to each individual’s recovery sta-
tus and patient tolerance.

During the late rehabilitation phase, spanning 7 to 12
weeks post-MT, rehabilitation intensity was further increased
according to patient tolerance and functional recovery. Stair-
climbing exercises and obstacle-crossing activities were per-
formed to improve coordination, balance, and exercise en-
durance. Fine motor rehabilitation, including object grasping
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and bead-stringing exercises, was conducted to improve hand
motor function and dexterity. Each session lasted approxi-
mately 20-30 min and was performed during scheduled re-
habilitation sessions, with progression based on individual
recovery status and patient tolerance.

The rehabilitation protocol was adjusted according to
individual patient tolerance and neurological recovery to en-
sure safety and avoid excessive physical fatigue.

Rehabilitation training for activities of daily living

Structured ADLSs rehabilitation training was performed
to improve patient independence and functional self-care
ability. Training protocols were individualized according to
each patient’s neurological status and recovery progression.

For eating training, patients were instructed to use
spoons and chopsticks during feeding activities. Training ini-
tially focused on slow eating with small food portions and
gradually progressed according to swallowing safety and co-
ordination to reduce the risk of choking.

For personal hygiene training, patients underwent su-
pervised training in washing, hair combing, shaving, and
dressing activities. Rehabilitation initially involved assisted
performance and progressively transitioned toward inde-
pendent completion as functional ability improved.

For bowel and bladder training, patients were guided to
establish regular bowel and urination habits and received train-
ing aimed at improving voluntary bowel and bladder control.

For walking and stair-climbing training, progressive
walking and stair-climbing training were conducted in com-
bination with motor rehabilitation exercises to enhance mo-
bility, balance, and independent living capacity.

Each rehabilitation session lasted approximately 20-30
min and was delivered as part of the scheduled multidiscipli-
nary rehabilitation program. Training intensity and rehabili-
tation content were individualized according to each pa-
tient’s recovery status, functional tolerance, and safety con-
siderations.

Adjuvant rehabilitation for neurological function

In addition to the primary rehabilitation program, ad-
junctive physical rehabilitation therapies were administered
to support neurological recovery and functional improve-
ment. These interventions included low-frequency pulsed
electrical stimulation, acupuncture, and rehabilitation mas-
sage.

Low-frequency electrical stimulation was applied to se-
lected muscle groups and affected limbs to facilitate neuro-
muscular activation and improve motor responsiveness.
Trained personnel also performed acupuncture and rehabili-
tation massage to alleviate limb stiffness, muscle spasticity,
and sensory discomfort, while potentially promoting neuro-
logical recovery and improved circulation.

Each adjunctive rehabilitation session lasted approxi-
mately 20 min and was administered as part of the scheduled
multidisciplinary rehabilitation program according to the pa-
tient’s clinical condition and rehabilitation needs.
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These adjunctive therapies were incorporated as sup-
portive components of the comprehensive multidisciplinary
rehabilitation program and were not evaluated as isolated
therapeutic modalities.

Outcome measures

All outcome assessments were performed by profes-
sionally trained rehabilitation therapists and medical staff us-
ing standards-based evaluation procedures to improve as-
sessment consistency and reliability. Outcome measurements
were obtained at baseline, 1 month, and 3 months after inter-
vention unless otherwise specified.

The primary outcome was the change in National Insti-
tutes of Health Stroke Scale (NIHSS) score at 3 months after
intervention.

QOutcomes

The primary outcome was neurological impairment
evaluated using NIHSS 8, which assesses 11 domains with
total scores ranging from O to 42 points. Higher scores indi-
cate more severe neurological deficits.

Secondary outcomes comprised assessments of cogni-
tive function, motor recovery, ADLs, patient satisfaction,
complication incidence, and favorable prognosis. Cognitive
function was evaluated using the Montreal Cognitive As-
sessment (MoCA\) ° at baseline, 1 month, and 3 months post-
intervention. The MoCA assesses multiple cognitive do-
mains including attention, memory, executive function, lan-
guage, and visuospatial ability, with total scores ranging
from 0 to 30 points. Higher scores indicate better cognitive
performance, and scores < 26 points indicate cognitive im-
pairment.

Motor recovery was measured using the Motor Assess-
ment Scale (MAS), a validated functional assessment in-
strument designed to evaluate motor performance after
stroke. The MAS assesses eight functional motor tasks, in-
cluding supine-to-side lying, supine-to-sitting, balanced sit-
ting, sitting-to-standing, walking, upper-arm function, hand
movements, and advanced hand activities. Higher scores in-
dicate better motor function and recovery °.

Limb motor function was evaluated using the Fugl-
Meyer Assessment (FMA) ! at baseline, 1 month, and 3
months after intervention. The FMA includes upper- and
lower-extremity motor function assessments with total scores
ranging from 0 to 100 points. Higher scores indicate better
limb motor recovery.

Functional independence in ADLs was assessed using
the Barthel Index (BI) 2 at baseline, 1 month, and 3 months
after intervention. The BI covers 10 functional domains, in-
cluding feeding, dressing, personal hygiene, walking, and
stair climbing, with total scores ranging from 0 to 100 points.
Higher scores indicate greater independence in daily living
activities.

Patient satisfaction was evaluated at 3 months after in-
tervention using a self-designed institutional satisfaction
questionnaire consisting of 8 items related to rehabilitation

effectiveness, therapist service quality, rehabilitation proto-
col satisfaction, and nursing care quality. Each item was
scored on a 5-point Likert scale, with total scores ranging
from 8 to 40. Satisfaction rates were calculated as the pro-
portion of patients classified as “extremely satisfied” or “sat-
isfied”. The questionnaire demonstrated acceptable internal
consistency reliability (Cronbach o = 0.86) 3. Because the
questionnaire was developed for institutional use and has not
undergone external validation, patient satisfaction was con-
sidered a secondary exploratory outcome and was interpreted
with appropriate caution.

Complications occurring during hospitalization were
prospectively recorded, including pressure ulcers, pulmonary
infection, deep vein thrombosis, and joint stiffness. Pressure
ulcers were diagnosed according to the National Pressure In-
jury Advisory Panel — NPIAP criteria during routine skin ex-
aminations. Pulmonary infection was diagnosed by the treat-
ing physician based on compatible clinical symptoms, labor-
atory findings, and chest imaging. Deep vein thrombosis was
confirmed using compression Doppler ultrasonography when
clinically suspected. Joint stiffness was diagnosed by rehabil-
itation physicians based on reduced passive joint range of
motion during standardized physical examinations. Compli-
cations were assessed throughout hospitalization by treating
physicians and rehabilitation staff who were not directly in-
volved in delivering the rehabilitation intervention 4. Out-
come assessors responsible for data collection were blinded
to treatment allocation whenever feasible. All complications
were identified through routine clinical monitoring and
standardized daily assessments rather than being recorded
only when clinically apparent.

Favorable prognosis at 3 months was defined as an ex-
ploratory composite functional outcome based on predefined
thresholds of cognitive and motor recovery, including a
MoCA score > 26 points, MAS score > 30 points, and FMA
score > 85 points °. Patients meeting all three predefined cri-
teria were classified as having a favorable prognosis. Be-
cause no universally accepted composite endpoint incorpo-
rating these functional assessments has been established for
patients undergoing MT, this outcome was considered ex-
ploratory and was used to provide an integrated assessment
of short-term neurological and functional recovery. It was
not intended to replace the standard 90-day modified Rankin
Scale (mRS), which should be incorporated in future pro-
spective studies to facilitate comparison with the broader
stroke literature *°.

Because multiple functional domains were evaluated,
repeated measurements were analyzed longitudinally to as-
sess changes over time and differences between treatment
groups. The exploratory composite favorable prognosis end-
point was analyzed separately to provide an overall assess-
ment of multidimensional functional recovery.

Statistical analysis

Statistical analyses were performed using the SPSS ver-
sion 26.0 software (IBM Corp., Armonk, NY, USA). Con-
tinuous variables were initially assessed for normality using
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the Shapiro—Wilk test. Normally distributed continuous vari-
ables are presented as mean * standard deviation — SD,
whereas non-normally distributed variables are presented as
median and interquartile range — IQR. Repeated outcome
measurements obtained at baseline, 1 month, and 3 months
were analyzed using two-way repeated-measures analysis of
variance (ANOVA), with time as the within-subject factor
and treatment group as the between-subject factor. Main ef-
fects of time and group, as well as time x group interaction
effects, were evaluated to assess differential longitudinal
treatment responses between groups. When significant main
effects or interaction effects were identified, Bonferroni-
adjusted post hoc pairwise comparisons were performed to
compare the three assessment time points (baseline vs. 1
month, baseline vs. 3 months, and 1 month vs. 3 months)
within each predefined outcome measure (MoCA, MAS,
FMA, BI, and NIHSS). The reported p-values for the repeat-
ed-measures ANOVA represent the overall model effects,
whereas Bonferroni-adjusted p-values were used for the post
hoc pairwise comparisons. Categorical variables are present-
ed as frequencies and percentages. Comparisons between
groups were performed using the chi-square test or Fisher’s
exact test, as appropriate. Effect sizes were additionally
evaluated using partial eta squared (n?) for repeated-
measures analyses where applicable. A two-sided p-value
< 0.05 was considered statistically significant.

Results
Demographic and clinical characteristics

As shown in Figure 1, 132 patients were assessed for
eligibility, of whom 100 met the eligibility criteria and

were randomly assigned in a 1 : 1 ratio to the CMR group
(n =50) or CG (n = 50). All randomized participants com-
pleted the 3-month follow-up, and no participants were lost
to follow-up, discontinued the intervention, or had missing
outcome data. Consequently, all randomized participants
were included in the final analysis. The participant enroll-
ment, randomization, follow-up, and analysis process is il-
lustrated in Figure 1.

Baseline demographic and clinical characteristics are
summarized in Table 1. No statistically significant differ-
ences were observed between the groups with respect to age,
sex distribution, body mass index, vascular risk factors, base-
line NIHSS score, occlusion location, intravenous thrombo-
lysis rate, onset-to-puncture time, or time from thrombecto-
my to rehabilitation initiation (all p > 0.05). Effect size anal-
yses demonstrated negligible-to-small between-group differ-
ences (Cohen d < 0.09; Cramér V < 0.051), confirming ex-
cellent baseline comparability between the two groups (Ta-
ble 1).

Longitudinal functional outcomes

Baseline scores for all functional assessments (MoCA,
MAS, FMA, BI, and NIHSS) were comparable between the
two groups (all p > 0.05). During the 3-month follow-up,
both groups demonstrated progressive improvements in neu-
rological and functional recovery; however, improvements
were consistently greater in the CMR group. Compared with
CG, patients in the CMR group achieved significantly higher
MoCA scores at both follow-up assessments (all p < 0.001)
(Table 2). Similarly, MAS scores were significantly higher in
the CMR group throughout the follow-up (all p < 0.001)
(Table 3). Limb motor recovery, assessed using FMA, also

Table 1
Baseline demographic and clinical characteristics of the study participants

Variable CMR Group control Test statistic (df) p-value Effect size
Age, years 62.18 + 8.65 62.52 +8.81 t(98) =0.194 0.847 Cohend =0.04
Male/female 29/21 28/22 x3(1) =0.041 0.839 Cramér V = 0.020
Body mass index, kg/m?2 2485 +3.12 25.13+3.26 t(98) =0.438 0.662 Cohend =0.09
Hypertension 31 (62.0) 29 (58.0) x4(1) =0.167 0.683 Cramér V = 0.041
Diabetes mellitus 18 (36.0) 20 (40.0) x4(1) =0.170 0.680 Cramér V = 0.042
Hyperlipidemia 16 (32.0) 18 (36.0) x4(1)=0.178 0.673 Cramér V = 0.043
Smoking history 22 (44.0) 24 (48.0) x4(1) =0.161 0.688 Cramér V = 0.041
Previous stroke history 9 (18.0) 11 (22.0) x4(1) =0.251 0.616 Cramér V = 0.051
Intravenous thrombolysis before 14 (28.0) 16 (32.0) A(1)=0190 0663  CramérV=0.044
thrombectomy
Baseline NIHSS score 18.75 + 3.26 18.96 +3.18 t(98) = 0.305 0.761 Cohend =0.07
Middle cerebral artery occlusion 34 (68.0) 34 (68.0) x3(1) =0.000 1.000 Cramér V = 0.000
Anterior cerebral artery occlusion 8 (16.0) 9 (18.0) x3(1) =0.071 0.790 Cramér V = 0.027
Vertebrobasilar artery occlusion 8 (16.0) 7 (14.0) x3(1) =0.078 0.780 Cramér V = 0.028
Onset-to-puncture time, hrs 5.12+1.36 5.08 £1.29 t(98) = 0.151 0.880 Cohend =0.04
Time from thrombectomy to 186+043  183+041  t(98)=0.356 0.722 Cohen d = 0.08

rehabilitation initiation, days

CMR - continuous multidisciplinary rehabilitation; df — degrees of freedom; NIHSS — National Institutes of Health Stroke Scale.
Note: Data are presented as mean + standard deviation or numbers (percentages). Continuous variables were compared
using the independent-samples t-test, and categorical variables were compared using the chi-square test. Effect sizes are
reported as Cohen d for continuous variables and Cramér V for categorical variables.
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Table 2
Longitudinal changes in Montreal Cognitive Assessment (MoCA)
scores between the continuous multidisciplinary rehabilitation (CMR) and control groups
Group/effect Baseline MoCA l month qfter 3.months ?ﬂer F (df1, df2) p-value Partial n?
intervention intervention
CMR group 20.15+2.36 24.32+2.18 27.56 +1.89
(19.36-20.94) (23.62-25.02) (26.94-28.18) - -
Control group 20.32+£2.28 22.15+2.05 2423+201 _ B
(19.55-21.09)  (21.47-22.83)  (23.53-24.93)
Time effect - - - F(2, 196) =56.82 <0.001 0.290
Group effect - - - F(1,98)=24.19 <0.001 0.200
Time x group interaction — — — F(2,196)=1835 <0.001 0.160

df — degrees of freedom.
Note: Data are presented as mean + standard deviation (SD) with 95% confidence intervals (Cls). Longitudinal changes
were analyzed using a mixed-design repeated-measures analysis of variance (ANOVA). F values, df, exact p-values, and

partial eta squared (1?) are reported for the main effects of time, group, and the time X group interaction. MoCA scores
are given as mean + SD (95% ClI).

Table 3
Longitudinal changes in Motor Assessment Scale (MAS)
scores between the continuous multidisciplinary rehabilitation (CMR) and control groups
Group/effect Baseline MAS 1 month 3 months F (df1, df2) p-value  Partial n?
CMR group 18.23 +3.15 25.46 £ 3.02 32.15+£2.78 _ _
(17.34-19.12)  (24.60-26.32) (31.36-32.94)
Control group 18.45 +3.08 21.32+2.89 27.56 +2.91 B B
(17.58-19.32) (20.50-22.14) (26.73-28.39)
Time effect - - - F(2,196)=5642 <0.001 0.365
Group effect - - - F(1,98) =40.78 <0.001 0.294
Time x group interaction — — — F(2,196) =1453 < 0.001 0.129

df — degrees of freedom.
Note: Data are presented as mean + standard deviation (SD) with 95% confidence intervals (Cls). Longitudinal changes
were analyzed using a mixed-design repeated-measures analysis of variance (ANOVA). F values, df, p-values, and partial

eta squared (n?) are reported for the main effects of time, group, and the time x group interaction. MAS scores are given
as mean + SD (95% ClI).

Table 4
Longitudinal changes in Fugl-Meyer Assessment (FMA)
scores between the continuous multidisciplinary rehabilitation (CMR) and control groups

Group/effect Baseline FMA lir?;;?/tehn?igtﬁr 3i:12:\:2§ t?;t:r F (df1, df2) p-value  Partial n?
CMR arou 48.65 +8.72 69.32 £7.85 88.75+£6.54 B B B

group (46.17-51.13)  (67.09-71.55)  (86.89-90.61)
Control arou 49.12 +8.56 60.15 + 7.62 76.32+7.18 _ _ _

group (46.69-51.55)  (57.99-62.31)  (74.28-78.36)

Time effect - - - F(2,196) =153.32 < 0.001 0.623
Group effect - - - F(1,98) =81.34 <0.001 0.452
Time x group interaction — — — F(2,196) =110.34 < 0.001 0.521

df — degrees of freedom.
Note: Data are presented as mean + standard deviation (SD) with 95% confidence intervals (Cls). Longitudinal changes
were analyzed using a mixed-design repeated-measures analysis of variance (ANOVA). F values, df, p-values, and partial

eta squared (n?) are reported for the main effects of time, group, and the time x group interaction. FMA scores are given
as mean + SD (95% ClI).

showed significantly greater improvement in the CMR group
than in CG (all p < 0.001) (Table 4). ADLs, measured using
BI, improved significantly in both groups but were consistent-
ly higher in the CMR group at the 1- and 3-month follow-up
assessments (all p < 0.001) (Table 5). Furthermore, neurologi-
cal impairment assessed using NIHSS decreased significantly
in both groups, with significantly lower NIHSS scores ob-

served in the CMR group throughout follow-up (all p < 0.001)
(Table 6, Figure 2). Mixed-design repeated-measures ANOVA
demonstrated significant main effects of time and group, to-
gether with significant time x group interaction effects for all
longitudinal outcome measures (all p < 0.001), with moderate-
to-large effect sizes, indicating significantly greater recovery
trajectories in the CMR group than in CG (Tables 2-6).
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Table 5
Longitudinal changes in Barthel Index (BI) scores between
the continuous multidisciplinary rehabilitation (CMR) and control groups
Group/effect Baseline Bl H?;T/Lhngfgﬁr Sinmtce)rn\}grit?gtr?r F (df1, df2) p-value  Partial n?
CMR arou 38.25 +7.62 59.68 +7.35 86.75 +6.89 _ - -
group (36.09-40.41)  (57.59-61.77)  (84.79-88.71)
Control arou 38.76 +7.45 50.12 +7.18 72.35+7.02 _ - -
group (36.64-40.88)  (48.08-52.16)  (70.36-74.34)
Time effect - - - F(2,196) =45.12 <0.001 0.316

Group effect

Time x group

interaction

- - - F(1,98)=3855 <0.001  0.280
- - - F(2,196)=2279 <0001  0.190

df — degrees of freedom.
Note: Data are presented as mean + standard deviation (SD) with 95% confidence intervals (Cls). Longitudinal changes

were analyzed using a mixed-design repeated-measures analysis of variance (ANOVA). F values, df, p-values, and partial
eta squared (n?) are reported for the main effects of time, group, and the time x group interaction. Bl scores are given as
mean £ SD (95% ClI).

Table 6
Longitudinal changes in the National Institutes of Health Stroke Scale (NIHSS)
scores between the continuous multidisciplinary rehabilitation (CMR) and control groups
Group/effect Baseline NIHSS 1 month after 3.months gfter F (df1, df2) p-value  Partial n?
intervention intervention
CMR group 18.75+3.26 10.23 +2.89 512 +2.15 _ B B
(17.82-19.68) (9.41-11.05) (4.51-5.73)
Control group 18.96 + 3.18 13.65+£2.76 9.87 +2.36 B B _
(18.06-19.86) (12.87-14.43)  (9.20-10.54)
Time effect - - - F(2,196) =112.35 <0.001 0.53
Group effect - - - F(1, 98) = 34.67 <0.001 0.26
Time x group interaction — - - F(2,196) =23.14 <0.001 0.19

df — degrees of freedom.
Note: Data are presented as mean + standard deviation (SD) with 95% confidence intervals (Cls). Longitudinal changes

were analyzed using a mixed-design repeated-measures analysis of variance (ANOVA). F values, df, p-values, and partial
eta squared (n?) are reported for the main effects of time, group, and the time x group interaction. NIHSS scores are given

as mean £ SD (95% CI).

NIHSS score

24 1 —&— Continuous multidisciplinary rehabilitation group (n = 50)
—&— Control group (n = 50)
20 - 18.96 + 3.18
16
18.75 + 3.26 13.65 + 2.76
=9 9.87 +2.36
10.23 + 2.89
8
512 +2.15
4
0 T r -
baseline 1 month 3 months

Time point
Fig. 2 — Longitudinal changes in neurological recovery between the continuous multidisciplinary
rehabilitation group and the control group following mechanical thrombectomy.
Data are presented as mean + standard deviation (SD). Repeated-measures ANOVA was
used to evaluate longitudinal changes over time. Significant time x group interaction effects
indicated different recovery trajectories between groups during follow-up.
NIHSS - National Institutes of Health Stroke Scale; n — number; ANOVA - analysis of variance.
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Patient satisfaction and complication incidence

At the 3-month follow-up, the patient satisfaction rate,
assessed using the institutional questionnaire, was signifi-
cantly higher in the CMR group than in CG (94.0% vs.
74.0%, x3(1) = 6.353, p = 0.012). As this represented an ex-
ploratory secondary outcome based on a non-externally vali-
dated questionnaire, the findings should be interpreted cau-
tiously (Table 7).

Similarly, the incidence of complications during the in-
tervention period was significantly lower in the CMR group
than in CG (8.0% vs. 24.0%, x3(1) = 5.004, p = 0.025). Rec-
orded complications included pressure ulcers, pulmonary in-
fection, deep vein thrombosis, and joint stiffness, which were
prospectively identified through routine clinical monitoring
and standardized daily assessments throughout the interven-
tion period. The corresponding effect size and odds ratio fur-
ther supported the clinical significance of the reduction in
complication incidence (Table 7).

Favorable prognosis outcomes

Using the predefined exploratory composite functional
outcome, the favorable prognosis rate was significantly higher
in the CMR group than in CG (76.0% vs. 48.0%, »3(1) = 7.111,
p = 0.008) (Table 8). The corresponding effect size analysis
demonstrated a clinically meaningful between-group differ-
ence, further supporting the beneficial effect of the CMR path-
way on short-term functional recovery.

Overall, longitudinal mixed-design repeated-measures
ANOVA demonstrated significant main effects of time,
group, and time x group interaction for neurological, cogni-
tive, motor, and ADLs outcomes (all p < 0.001), with moder-
ate to large effect sizes indicating significantly greater recov-
ery trajectories in the CMR group than in CG.

Table 7

Discussion

AIS remains a major cause of neurological disability and
functional dependence worldwide. MT has become a standard
treatment for selected patients with large vessel occlusion
because of its ability to rapidly restore cerebral perfusion and
improve clinical outcomes ’. However, despite successful
recanalization, many patients continue to experience persistent
neurological, motor, and cognitive impairments, highlighting
the importance of structured post-procedural rehabilitation
strategies . In the absence of timely rehabilitation
intervention, patients remain at risk for complications
including muscle atrophy, joint stiffness, cognitive decline,
and deep vein thrombosis, which may adversely affect long-
term recovery and quality of life > %, Therefore, identifying
clinically feasible rehabilitation strategies following MT
remains an important area of investigation.

The potential benefits of early rehabilitation are
commonly explained through the concept of neuroplasticity,
whereby repetitive functional stimulation may facilitate
neural reorganization and functional adaptation after ischemic
injury 2. In addition, restoration of cerebral perfusion after
MT may create a favorable physiological environment for
neurological recovery 22, Initiating multidisciplinary
rehabilitation early after thrombectomy, followed by
continuation throughout the subsequent rehabilitation
pathway, may support neurological and functional recovery
across both the acute and subacute phases after stroke 2.
However, because the present intervention incorporated
multiple rehabilitation components, including cognitive
training, motor rehabilitation, ADLs training, electrical
stimulation, acupuncture, massage, and adjunctive physical
therapies, the study design does not permit identification of
the relative contribution or mechanistic effect of individual
therapeutic modalities.

Comparison of exploratory patient satisfaction outcomes and complication incidence
between the continuous multidisciplinary rehabilitation (CMR) and control groups

Variable Group 2 (df) Odds ratio (95% Cl)

p-value

CMR control

Patient satisfaction 47 (94.0)
Complication incidence 4 (8.0)

37 (74.0)
12 (24.0)

»2(1) = 6.353 5.50 (1.42-21.28)
43(1) = 5.004 0.28 (0.08-0.93)

0.012
0.025

df — degrees of freedom; CI — confidence interval.

Note: Data are presented as numbers (percentages). Comparisons between groups were performed using the Chi-square
test. Odds ratios with 95% Cls are reported for between-group comparisons. Patient satisfaction was assessed using an
institutionally developed questionnaire and should be interpreted as an exploratory secondary outcome.

Table 8
Comparison of favorable prognosis rates between groups at 3 months after intervention
Group Favorable Unfavorable 2 (d) p-value Effect ’size Odds ratio
prognosis prognosis (Cramér V) (95% CI)
CMR 38 (76.0) 12 (24.0) (1) =7.111 0.008 0.267 3.43 (1.46-8.08)
Control 24 (48.0) 26 (52.0) — — — —

CMR - continuous multidisciplinary rehabilitation; df — degrees of freedom; CI — confidence interval.

Note: Data are presented as numbers (percentages). Comparisons between groups were performed using the chi-square
test. Effect size is reported as Cramér V. Odds ratio with 95% CI represents the likelihood of achieving a favorable
prognosis in the continuous multidisciplinary rehabilitation group relative to the control group. Favorable prognosis was
defined according to the predefined functional recovery criteria based on Montreal Cognitive Assessment (MoCA), Motor
Assessment Scale (MAS), and Fugl-Meyer Assessment (FMA) outcomes.
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In the present study, no statistically significant baseline
differences were observed between groups for major
functional indicators, suggesting acceptable comparability
between groups prior to intervention. During follow-up,
patients in the CMR group demonstrated significantly greater
improvements in MoCA, MAS, FMA, BI, and NIHSS scores
than those in CG, with significant time x group interaction
effects observed across all longitudinal outcome measures.
These findings suggest that CMR may be associated with
improved short-term neurological and functional recovery
following MT. Similar findings have been reported in
previous rehabilitation studies involving patients with
AIS 243, However, because the intervention comprised
multiple rehabilitation components delivered as an integrated
package, the results should be interpreted as exploratory and
association-based rather than as evidence of the efficacy of
any specific rehabilitation modality. The observed
improvements may also have been influenced by greater
treatment intensity, increased therapist—patient interaction,
closer clinical supervision, and other nonspecific effects 2% %,
Therefore, the findings support the potential clinical value of
a CMR pathway but do not establish a causal relationship
between any individual rehabilitation component and the
observed outcomes.

An important consideration when interpreting these
findings is that the intervention extended well beyond the
acute post-stroke period. Although the multidisciplinary
rehabilitation program was initiated within 24-72 hrs after
MT, it continued as a structured rehabilitation pathway
throughout the subsequent 3-month follow-up period.
Therefore, the superior neurological and functional outcomes
observed at 3 months should be interpreted as reflecting the
cumulative  effects of  sustained  multidisciplinary
rehabilitation initiated early after stroke, rather than the
isolated effect of early rehabilitation alone. This distinction
matters clinically because recovery after AIS is a dynamic
process spanning the acute and subacute phases and shaped
by ongoing rehabilitation exposure over time.

An additional consideration is that rehabilitation
practices following MT vary across institutions and
healthcare systems. At our center, a structured
multidisciplinary rehabilitation pathway was not routinely
available as part of standard post-procedural care during the
study period. Consequently, CG reflected the prevailing
institutional standard of care rather than an intentional
withholding of rehabilitation. In healthcare settings where
structured multidisciplinary rehabilitation is routinely
incorporated into standard care, the magnitude of the
treatment effect observed in the present study may differ.
Therefore, our findings should be interpreted within the
context of the local rehabilitation practice in which the study
was conducted.

The CMR group demonstrated significantly greater
improvement in MoCA scores than CG during follow-up.
These findings were associated with participation in the
comprehensive  multidisciplinary  rehabilitation program.
Because cognitive rehabilitation was delivered together with
multiple other rehabilitation components, including motor
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rehabilitation, ADLs training, electrical  stimulation,
acupuncture, massage, and other adjunctive therapies, the
present study cannot determine the independent contribution of
cognitive training to the observed cognitive improvements %,
Therefore, these findings should be interpreted as reflecting
the overall multidisciplinary rehabilitation program rather than
the effect of any individual rehabilitation component.

Motor dysfunction is a common sequela following AIS
and frequently contributes to long-term disability and
reduced independence in ADLs %. In the present study,
patients in the CMR group demonstrated significantly
improved MAS and FMA scores compared with CG during
follow-up, suggesting potential benefits of progressive
multidisciplinary motor rehabilitation after MT. The staged
rehabilitation protocol incorporated passive mobilization,
active motor exercises, balance training, gait rehabilitation,
and fine motor training according to patient recovery status.
This structured progression may have supported motor
recovery while minimizing excessive physical burden during
the early rehabilitation period .

ADLs recovery is an important determinant of
functional independence and social reintegration after AIS 3.
In the present study, patients receiving the CMR program
showed significantly higher Bl scores than controls at
follow-up, suggesting improved daily living performance.
The rehabilitation protocol incorporated individualized
training related to feeding, dressing, personal hygiene,
mobility, and bowel and bladder management 2. Although
patients receiving the CMR program demonstrated better
ADLs outcomes than CG, these findings should be
interpreted as reflecting the overall multidisciplinary
rehabilitation program rather than the isolated effect of
ADLs training %,

Patients in the CMR group additionally demonstrated
significantly lower NIHSS scores during follow-up,
indicating less severe neurological impairment than CG.
However, because multiple rehabilitation modalities were
delivered simultaneously as part of a comprehensive
multidisciplinary rehabilitation program, the present study
cannot determine which intervention components, if any,
were primarily responsible for the observed neurological
improvements **. Furthermore, patients in the CMR group
received greater therapist contact, structured supervision, and
rehabilitation intensity than those receiving routine care
alone *. Therefore, some of the observed benefits may have
been influenced by nonspecific treatment effects, increased
patient engagement, or attention-related factors rather than
the effects of any individual rehabilitation modality .

Complication prevention represents an important
component of post-stroke rehabilitation management because
complications may delay recovery, prolong hospitalization,
and adversely affect prognosis °. In the present study, the
incidence of complications including pressure ulcers,
pulmonary infection, deep vein thrombosis, and joint
stiffness was significantly lower in the CMR group. This
finding may be related to earlier mobilization, structured
nursing support, rehabilitation monitoring, and continuous
supervised physical activity during follow-up *’.
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Patients in the CMR group reported higher satisfaction
than those in CG. However, this finding should be interpreted
cautiously because satisfaction was assessed using an
institutional questionnaire that has not undergone external
validation. Furthermore, greater therapist contact, increased
rehabilitation intensity, closer clinical supervision, and
enhanced patient engagement in the CMR group may have
contributed to higher satisfaction ratings independent of the
specific  rehabilitation intervention. Therefore, patient
satisfaction should be regarded as an exploratory secondary
outcome rather than definitive evidence of treatment
superiority. In addition, the favorable prognosis rate at 3
months was significantly higher in the CMR group than in CG.

Overall, the findings of the present study suggest that a
CMR pathway initiated after MT may be associated with
improved short-term neurological, motor, cognitive, and
ADLs outcomes in patients with AIS. These findings are
generally consistent with previous rehabilitation studies
involving stroke populations °. Nevertheless, given the
multicomponent intervention design and methodological
limitations of the present study, further rigorously controlled
multicenter studies are required to clarify causal
relationships and determine the independent contribution of
specific rehabilitation strategies.

Limitations of the study

Several limitations of this study should be acknowledged.
First, this was a single-center study with a relatively small
sample size, which may limit the generalizability of the
findings. Second, the follow-up period was limited to 3
months, precluding evaluation of long-term neurological
recovery, functional outcomes, and recurrence. Third, the
rehabilitation  protocol comprised a multicomponent
multidisciplinary intervention, making it difficult to determine
the independent contribution of each rehabilitation modality.
Fourth, because blinding of participants and therapists was not
feasible, nonspecific treatment effects, including attention bias,
increased therapist contact, enhanced patient engagement,
closer clinical monitoring, and differences in rehabilitation
intensity, may have influenced the observed outcomes.
Consequently, part of the observed treatment benefit may
reflect enhanced therapeutic attention rather than the specific
effects of the rehabilitation program. Future randomized
controlled trials incorporating attention-matched CGs are
warranted to better distinguish the effects of rehabilitation
intensity from those of individual rehabilitation interventions.
Furthermore, although rehabilitation was initiated during the
acute phase, the intervention continued throughout the
subacute recovery period. Therefore, the present study was not
designed to distinguish the independent effect of early
rehabilitation initiation from the cumulative effect of sustained
multidisciplinary rehabilitation over the 3-month intervention
period. Fifth, no formal a priori sample size calculation was
performed. Instead, the sample size was determined by the
number of eligible patients recruited during the study period
and the feasibility of completing the trial. Consequently, the
study may have been underpowered to detect smaller between-

group differences, and the findings should be interpreted as
exploratory. Sixth, the study was not prospectively registered
in a public clinical trial registry before participant enroliment.
Although the study protocol, including the routine-care control
condition and the structured multidisciplinary rehabilitation
intervention, was prospectively reviewed and approved by the
Institutional Ethics Committee before recruitment, and the
intervention protocol, outcome measures, and statistical
analysis plan were predefined, the absence of prospective trial
registration limits independent verification of the prespecified
protocol and should be considered an important
methodological limitation. Seventh, because structured
multidisciplinary rehabilitation was not routinely incorporated
into standard post-thrombectomy care at our institution during
the study period, the comparator reflected the prevailing local
standard of care. Consequently, the findings may not be
directly generalizable to healthcare systems in which
comprehensive multidisciplinary rehabilitation is routinely
provided following MT. Future multicenter randomized
controlled trials comparing structured multidisciplinary
rehabilitation with contemporary standard rehabilitation across
different healthcare settings are warranted to confirm the
external validity of our findings. In addition, several clinically
relevant thrombectomy-related variables, including pre-stroke
mRS score, baseline Alberta Stroke Program Early CT Score —
ASPECTS, stroke etiology, reperfusion success measured by
the modified Thrombolysis in Cerebral Infarction — mTICI
score, and time to recanalization, were not systematically
collected. Consequently, residual confounding related to
baseline stroke severity and procedural characteristics cannot
be completely excluded. Future prospective studies should
incorporate these variables to enable more comprehensive
adjustment for potential confounders. Furthermore, the
favorable prognosis endpoint was based on an exploratory
composite functional outcome rather than the standard 90-day
mRS, which remains the most widely accepted functional
outcome measure in the AIS research. Therefore, these
findings should be interpreted cautiously and confirmed in
future prospective multicenter studies. Similarly, patient
satisfaction was assessed using an institutionally developed
questionnaire  that  demonstrated acceptable internal
consistency but lacked external validation. Accordingly, these
findings should also be considered exploratory until validated
using standardized, validated patient-reported outcome
measures. Future multicenter randomized studies with larger
sample sizes, longer follow-up durations, prospective clinical
trial registration, standardized rehabilitation protocols, formal
a priori sample size calculations, and attention-matched CGs
are warranted to further evaluate the long-term safety and
effectiveness of CMR pathways initiated early after MT in
patients with AIS and to confirm the present findings.

Conclusion

A continuous multidisciplinary rehabilitation program
initiated within 24-72 hrs after mechanical thrombectomy
and maintained throughout a 3-month rehabilitation
pathway was associated with improved short-term
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neurological, cognitive, motor, and activities of daily living
outcomes in patients with acute ischemic stroke. Patients
receiving this structured rehabilitation program also
demonstrated lower complication rates and higher
favorable prognosis rates during short-term follow-up.
Because the intervention extended beyond the acute phase
into the subacute recovery period, the observed benefits
should be interpreted as reflecting the cumulative effects of
sustained multidisciplinary rehabilitation rather than the
isolated effect of early initiation alone. Furthermore, given
the comprehensive multicomponent nature of the
rehabilitation program and the methodological limitations

of this exploratory single-center study, these findings
should be regarded as hypothesis-generating and
association-based rather than definitive evidence of the
efficacy of a specific rehabilitation protocol. The present
findings support the potential clinical value of a continuous
multidisciplinary  rehabilitation  pathway  following
mechanical thrombectomy. Further rigorously designed,
prospectively registered, multicenter randomized controlled
trials with standardized rehabilitation protocols are
warranted to confirm these findings and to determine the
independent contribution of individual rehabilitation
components.
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Abstract

Background/Aim. Toxoplasmosis is a widespread zoonotic
infection with significant public health implications,
patticularly for pregnant women and immunocompromised
individuals. The aim of the study was to analyze the
epidemiological characteristics and temporal trends of
toxoplasmosis in the Autonomous Province (AP) of
Vojvodina, Serbia, over 29 years (1997-2025). Methods. A
descriptive, population-based study was conducted using
routine surveillance data on reported toxoplasmosis cases for
the 1997-2025 period. Incidence rates were calculated per
100,000 inhabitants. Demographic, topographic, and seasonal
differences among patients were analyzed. The association
between the reported incidence of toxoplasmosis and climatic
vatiables evaluated Spearman’s  correlation
coefficient. Results. A total of 389 cases of toxoplasmosis
were reported during the study period, with no fatal outcomes
registered. The annual reported incidence ranged from 0.06 to
1.49 per 100,000 inhabitants. Segmented log-linear regression
analysis identified two statistically significant trend changes in
the reported toxoplasmosis incidence: a significant increase
during the 2001-2007 period [annual percent change (APC)
= 32.1%, 95% confidence interval (CI): 14.0-53.0; p = 0.005]
and a decrease during the 2015-2019 period (APC = -35.1%,

was using

Apstrakt

Uvod/Cilj. Toksoplazmoza je $iroko rasprostranjena zoonoza
od znacaja za javno zdravlje, narocito kod trudnica i
imunokompromitovanih osoba. Cilj rada bio je da se analiziraju
epidemioloske karakteristike i vremenski trendovi toksoplazmoze
u Autonomnoj Pokrajini (AP) Vojvodini, Stbija, u periodu od 29
godina (1997-2025). Metode. Sprovedena je deskriptivna
populaciona  studija  koris¢enjem podataka o prijavljenim
slucajevima toksoplazmoze iz rutinskog sistema nadzora za
period 1997-2025. Stope incidencije izracunate su na 100 000

95% CI: -49.8—-16.2; p = 0.013). The highest proportion of
cases was observed in the 15-29 years (34.19%) age group,
followed by 0-14 years (23.14%) and 30-39 years (21.59%).
Females accounted for 60.15% of cases and were significantly
older than males (30.56 = 14.74 vs. 22.88 * 15.02 years;
» <0.001). The majority of cases (66.07%) were recorded in
urban areas. No statistically significant difference was found
in seasonal distribution, although the highest proportion of
cases (38.30%) occurred in the period January—March. A
statistically ~significant negative found
between reported incidence of toxoplasmosis and average
temperature (o = -0.5111, p = 0.0046), whereas correlations
with precipitation, humidity, and the number of rainy days
were not statistically significant (p > 0.05). Conclusion. The
reported incidence of toxoplasmosis in the AP of Vojvodina
showed a declining trend over the observed period. Despite
the decrease in reported incidence, enhancing surveillance,
improving the recognition of congenital toxoplasmosis, and
considering standardized prenatal screening could contribute
to more effective prevention and early detection of congenital
infection.

correlation  was

Keywords:
epidemiology; incidence; serbia; toxoplasmosis;
Zoonoses.

stanovnika. Analizirane su demografske, topografske i sezonske
razlike medu obolelima. Povezanost izmedu utvrdene ucestalosti
toksoplazmoze 1 klimatskih varijabli procenjena je primenom
Spearman-ovog koeficijenta korelacije. Rezultati. Registrovano
je ukupno 389 slucajeva toksoplazmoze tokom studije, bez
registrovanih smrtnih ishoda. Godisnja utvrdena incidencija
kretala se od 0,06 do 149 na 100 000 stanovnika.
Segmentiranom log-linearnom regresionom analizom utvrdene
su dve statisticki znacajne promene trenda registrovane
incidencije toksoplazmoze: znacajan porast u periodu 2001—
2007. godine [godisnja procentualna promena (amnual percent
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change — APC) = 32,1%; 95% interval poverenja (confidence interval
— CD: 14,0-53,0; p = 0,005] i pad u periodu 2015-2019. godine
(APC = -35,1%; 95% CI: -49,8—-16,2; p = 0,013). Najvedi udeo
registrovanih slucajeva zabeleZen je u grupi zivotnog doba 15-29
godina (34,19%), zatim 0-14 godina (23,14%) 1 30-39 godina
(21,59%). Zene su &nile 60,15% svih slucajeva i bile su statisticki
znacajno starije od muskaraca (30,56 + 14,74 naspram 22,88 +
15,02 godina; p < 0,001). Vecina slucajeva (66,07%) registrovana
je u urbanim sredinama. Nije nadena statisticki znacajna razlika u
sezonskoj distribuciji, mada je najveéi udeo (38,30%) slucajeva
zabelezen u periodu januar—mart. Nadena je statisticki znacajna
negativna  povezanost izmedu  prijavljene  incidencije
toksoplazmoze i prosecne temperature (o = -0,5111; p = 0,00406),

dok povezanost sa padavinama, vlaznoséu i brojem ki$nih
dana nije bila statisticki znacajna (p > 0,05). Zakljucak.
Prijavljena incidencija toksoplazmoze u AP Vojvodini
pokazala je opadajuéi trend tokom posmatranog perioda.
Uprkos snizenju prijavljene ucestalosti, unapredenje nadzora,
poboljsanje prepoznavanja kongenitalne toksoplazmoze i
razmatranje standardizovanog prenatalnog skrininga mogu
doprineti  efikasnijoj  prevenciji i ranom otktivanju
kongenitalne infekcije.

Kljucne redi:
epidemiologija; incidencija; srbija; toksoplazmoza;
Zoonoze.

Introduction

Toxoplasma (T.) gondii is a ubiquitous intracellular
protozoan parasite with a global distribution, capable of
infecting virtually all warm-blooded animals, including
humans * 2. Humans typically acquire infection by ingesting
tissue cysts in undercooked meat, consuming food or water
contaminated with oocysts shed by felids, or through
congenital transmission from mother to fetus 2. Although
infection is often asymptomatic in immunocompetent
individuals, toxoplasmosis represents a significant public
health concern due to its potential to cause severe disease in
immunocompromised persons and adverse pregnancy
outcomes, including miscarriage, stillbirth, and congenital
anomalies %5,

Globally, it is estimated that approximately one-third
of the human population has been exposed to T. gondii,
although seroprevalence varies widely depending on
geographic, climatic, socioeconomic, and cultural
factors * &7, Higher prevalence rates have been reported in
regions with warm and humid climates, as these conditions
favor the survival of oocysts in the environment & °. In
contrast, lower prevalence is typically observed in high-
income countries with improved hygiene standards and
food safety practices 1°. In recent decades, several studies
have suggested a declining trend in seroprevalence in many
developed countries, likely reflecting changes in dietary
habits, meat production, and public health measures " 2.

In Europe, toxoplasmosis remains an important
zoonotic infection, with considerable heterogeneity in both
seroprevalence and incidence across countries & 12, Cases of
congenital toxoplasmosis (CT) across 30 European Union
and European Economic Area countries increased slightly
in 2021 after the decrease from 2017 to 2020. This was
mainly due to the increased number of cases reported by
France, which accounted for the majority (78%) of all the
reported cases during that period. Surveillance systems
across Europe are not uniform, and toxoplasmosis is not
mandatorily reported in all countries, which complicates
direct comparisons 2. Nevertheless, CT continues to be a
major concern, and some countries have implemented
systematic prenatal screening programs to reduce disease
burden 513,

Environmental and climatic  factors, including
temperature and humidity, as well as food consumption
patterns (e.g., raw or undercooked meat), are recognized as
key determinants of infection risk in European populations °.

In Serbia, data on toxoplasmosis are relatively limited
and primarily derived from seroepidemiological studies 4.
However, comprehensive long-term analyses of incidence
trends, age-specific patterns, and environmental determinants
of toxoplasmosis in Serbia remain scarce *'.

Similar to other European countries, changes in
lifestyle, dietary habits, and improved hygienic conditions
have likely contributed to a gradual decline in infection rates
over time. However, this trend may increase the proportion
of susceptible women of reproductive age, thereby raising
the risk of primary infection during pregnancy and,
consequently, CT 6. Surveillance of toxoplasmosis has been
conducted since 1991. Notably, no cases of CT were
officially reported in the Autonomous Province (AP) of
Vojvodina, Serbia, during the period 1991-2024 18,

Understanding temporal trends and epidemiological
characteristics of toxoplasmosis at the regional level is
essential for guiding public health interventions, particularly
in settings where systematic surveillance data are available
over extended periods.

By providing a comprehensive assessment of
toxoplasmosis epidemiology in this region, the study aims to
enhance understanding of disease dynamics in Southeast
Europe and inform future prevention and control strategies.

Therefore, the aim of this study was to analyze the
epidemiological characteristics of toxoplasmosis in the AP of
Vojvodina, Serbia, over a 29-year period, including temporal
trends, age- and gender-specific distribution, seasonal
patterns, topographic variation, gender differences, and
associations with selected meteorological variables.

Methods

This descriptive study was conducted in the AP of
Vojvodina, Serbia, a northern region of Serbia with
approximately 1.7 million inhabitants °.

Data were retrieved from the regional communicable
disease surveillance system, coordinated by the Institute of
Public Health of Vojvodina (IPHV), Novi Sad, Serbia.

Risti¢ M, et al. Vojnosanit Pregl 2026; 83(10): 617-629.
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The study was based on anonymized surveillance data
routinely collected for public health purposes. Therefore,
approval from an Ethics Committee was not required under
Serbian regulations.

Reporting of toxoplasmosis is mandatory in Serbia and
is based on standardized notification forms completed by
healthcare providers. All toxoplasmosis cases reported
between 1 January 1997 and 31 December 2025 were
included in the comprehensive analysis. Given that the
majority of toxoplasmosis infections are asymptomatic 7, it
is likely that most reported cases were detected through
routine screening programs, testing requested by primary
care physicians or gynecologists before or during pregnancy,
or patient-initiated testing.

Laboratory testing was performed following referral by
a primary care physician, gynecologist, or infectious disease
specialist, as well as upon the patient’s own request.
Confirmation was based on serological evidence of acute or
recent T. gondii infection, characterized by the presence of
toxoplasma-specific immunoglobulin (Ig) M antibodies, low-
avidity 1gG antibodies, or both. All serological testing was
performed at the Center for Virology of the IPHV. During
the study period, different serological methods were used for
the laboratory diagnosis of toxoplasmosis. From 1997 to
2002, diagnosis was based on the complement fixation test
(CFT). Between 2002 and 2007, serological testing was
performed using the SERION enzyme-linked
immunosorbent assays (ELISA) classic T. gondii IgG and
IgM assays (SERION Diagnostics GmbH, Wiirzburg,
Germany). From 2007 to 2025, serum samples were
analyzed for T. gondii-specific IgM and IgG antibodies using
ELISA with EUROIMMUN reagents (EUROIMMUN
Medizinische Labordiagnostika AG, Libeck, Germany).
Assessment of 1gG antibody avidity was not routinely
available throughout the study period. IgG avidity testing
was introduced in 2016 and was subsequently performed
only in selected pregnant women upon referral by their
primary care physician or gynecologist & %,

Demographic data (age, gender, place of residence),
topographic information (district of residence), and temporal
data (year and month of diagnosis) were extracted for all
reported cases.

Annual population data for the AP of Vojvodina were
obtained from official census data and inter-census estimates
provided by the Statistical Office of the Republic of
Serbia 1°. Crude incidence rates (IRs) were calculated as the
number of reported cases per 100,000 inhabitants per year.
Age-specific IRs were calculated for the following groups:
0-14, 15-29, 30-39, 40-49, 50-59, and > 60 years.

Data on meteorological variables, including average
annual temperature (°C), total annual precipitation (mm),
average relative humidity (%), and number of rainy days
(>0.1 mm precipitation) for the period 1997-2025, were
obtained from the Republic Hydrometeorological Service of
Serbia #. These variables were analyzed to assess their
potential association with reported annual toxoplasmosis
incidence.

Risti¢ M, et al. Vojnosanit Pregl 2026; 83(10): 617—629.

Statistical analysis

Descriptive statistics were used to summarize the
demographic and epidemiological characteristics  of
toxoplasmosis cases. Continuous variables were expressed as
means * standard deviations, while categorical variables
were presented as frequencies and percentages. Differences
between groups were assessed using the chi-square (y?) test
for categorical variables and the independent samples t-test
for continuous variables.

Correlation between reported annual IRs and climatic
variables was assessed using Spearman’s rank correlation
coefficient (p), given the non-normal distribution of the data.

All statistical analyses were conducted using SPSS
software, version 21 (IBM Corp., Armonk, NY, USA).

Temporal trends in toxoplasmosis IRs were assessed
using segmented log-linear regression analysis ?2. Annual
IRs per 100,000 inhabitants were logarithmically
transformed and modeled separately for predefined time
intervals corresponding to visually identified changes in the
direction of the trend. For each segment, the annual percent
change (APC) was estimated from the slope of the regression
line according to the formula: APC = [exp(B) - 1] x 100,
where B represents the regression coefficient for calendar
year. Statistical significance of temporal trends was
evaluated using t-tests of the regression coefficients.
Corresponding 95% confidence interval (CI) and p-values
were calculated for each APC estimate.

A two-sided value of p < 0.05 was considered
statistically significant.

Results

Between 1997 and 2025, a total of 389 toxoplasmosis
cases were reported in the AP of Vojvodina, Serbia, with no
fatal outcomes registered. In addition, no cases of CT were
reported through the surveillance system during the study
period. The overall reported annual IR fluctuated between
0.06 and 1.49 per 100,000 inhabitants, without a consistent
long-term increasing trend.

In the late 1990s and early 2000s, reported IRs were
relatively variable, with an initial peak observed in 1998
(1.49 per 100,000), followed by a decline in the period
1999-2002 (range: 0.25-0.45 per 100,000). A second period
of elevated reported IR was recorded between 2004 and
2008, with values exceeding 1.0 per 100,000 in most years
and reaching 1.38 per 100,000 in 2007.

From 2009 onwards, a gradual decline in reported
incidence was observed, with rates generally remaining
below 1.0 per 100,000. This downward trend became more
pronounced after 2016, with consistently low reported
incidence levels recorded between 2017 and 2025 (range:
0.06-0.57 per 100,000), including the lowest value in 2025
(0.06 per 100,000) (Figure 1).

The overall long-term trend for the entire study period
(1997-2025) indicated a decreasing pattern (average
APC =-7.9% per year).
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Fig. 1 — Toxoplasmosis in the Autonomous Province of Vojvodina, Serbia (1997-2025).
Inc. — incidence.
Table 1
Segment-specific annual percent changes in toxoplasmosis incidence rates
in the Autonomous Province of Vojvodina, Serbia (1997-2025)
Period Trend phase APC 95% ClI p-value Interpretation
19972001 Early decline 255 56.2-26.5 0475  Rapidinitial decrease in
incidence
Marked increase with
2001-2007 Epidemic increase 321 14.0-53.0 0.005 epidemic-like
fluctuations
Plateau/mild Relative stabilization
2007-2015 decli -1.5 -8.5-6.1 0.643 with slight downward
ecline
trend
. Pronounced and
2015-2019 Sharp decline -35.1 -49.8—-16.2 0.013 sustained decrease
2019-2021  Rebound increase 88.7 869-2,612.2 0203 Snortterm resurgence,
possibly outbreak-related
2021-2025 Final decline -36.3 -60.1-1.7 0.055  Strong decline to lowest

observed incidence

APC - annual percent change; CI — confidence interval.

Values that differ significantly (p < 0.05) are marked in bold.

Segmented log-linear regression analysis revealed a
significant increase in toxoplasmosis incidence during the
2001-2007 period (APC = 32.1%; 95% CI: 14.0-53.0;
p = 0.005), followed by a period of relative stability during
the 2007-2015 period (APC = -1.5%; 95% CI: -8.5-6.1;
p =0.643). A significant decline was observed during the
2015-2019 period (APC = -35.1%; 95% CI: -49.8—-16.2;
p=0.013). No statistically significant changes were
identified during the remaining periods (Table 1).

Among children aged 0-14 years, reported IRs fluctuated
markedly, with several pronounced peaks, including the

highest value observed in 2013 (2.88 per 100,000), followed
by 2010 (2.48 per 100,000), and 2005 and 2008 (both 2.17 per
100,000). After 2016, reported incidence in this age group
declined substantially, reaching zero in 2022 and 2023, and
remaining low thereafter (Figure 2A).

In the 15-29 age group, reported IRs were generally more
stable but showed intermittent increases, with notable peaks in
2011 (2.20 per 100,000), 2014 (2.48 per 100,000), and a
maximum in 2015 (3.30 per 100,000). Following this peak, a
declining trend was observed, with low reported incidence
values recorded in the most recent years (Figure 2A).

Risti¢ M, et al. Vojnosanit Pregl 2026; 83(10): 617—629.
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Fig. 2 — Age-specific incidence rates of toxoplasmosis among individuals aged:
A) 0-14, 15-29, and 30-39 years and B) 40-49, 50-59, and > 60 years,
in the Autonomous Province of Vojvodina, Serbia (1997-2025).

The 30-39 age group exhibited the greatest variability,
including the highest single-year reported incidence overall in
2007 (4.11 per 100,000). Additional elevated values were
recorded in 1998 (3.19 per 100,000) and 2005 and 2008 (both
2.24 per 100,000). However, reported incidence declined
markedly after 2012, with several years of zero reported
incidence (2018, 2019, 2024, and 2025) (Figure 2A).

In the 40-49 age group, reported IRs showed
intermittent peaks, most notably in 1998 (2.98 per 100,000)
and 2004 (2.50 per 100,000), followed by moderately
elevated values in 2006 (1.88 per 100,000) and 2014 (1.52
per 100,000). After 2016, reported incidence declined
markedly, with predominantly zero values and only
occasional low rates recorded between 2022 and 2024 (0.40
per 100,000) (Figure 2B).

Risti¢ M, et al. Vojnosanit Pregl 2026; 83(10): 617—629.

In the 50-59 age group, reported incidence remained
consistently low. The highest values were observed in 2014
and 2015 (0.99 per 100,000), while most other years were
characterized by either very low or zero reported incidence
(Figure 2B).

Among individuals aged > 60 years, reported incidence
was minimal throughout the entire period, with only sporadic
cases resulting in low reported incidence values. The highest
recorded rate was 0.66 per 100,000 in 2018, while most
years showed zero reported incidence, particularly after 2020
(Figure 2B).

The highest proportion of toxoplasmosis cases was
recorded in January (19%), followed by February (12%) and
November (9%). In contrast, the lowest proportion was
observed in December (5%). During the spring and summer
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months, the distribution was relatively stable, with monthly
proportions ranging from 6% to 7% between March and
October, suggesting a more even occurrence of cases during
this period (Figure 3).

Age-specific distribution of toxoplasmosis cases
showed marked monthly variation (Figure 4), with the 15-29
age group predominating in most months. This group
accounted for the highest proportions in February (21/46;
45.7%), May (9/29; 31.0%), July (9/25; 36.0%), August
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(10/25; 40.0%), September (11/28; 39.3%), November
(14/35; 40.0%), and December (9/20; 45.0%), indicating
consistent dominance throughout the year, particularly in late
summer and winter.

The 0-14 age group predominated only in October
(11/28; 39.3%), while the 30-39 years was leading in June
(9/23; 39.1%). In January, the 15-29 and 30-39 years shared
the highest proportions (21/74; 28.4% each), with a substantial
contribution from children (19/74; 25.7%) (Figure 4).
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Fig. 3 — Seasonal distribution of toxoplasmosis in the Autonomous Province of
Vojvodina, Serbia (1997-2025).
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Fig. 4 — Monthly predominance of age groups in toxoplasmosis cases in
the Autonomous Province of Vojvodina, Serbia (1997-2025).
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Older age groups (40-49, 50-59, and > 60 years) did
not predominate in any month and consistently accounted for
lower proportions of cases (Figure 4).

Gender-specific characteristics of toxoplasmosis cases
during the period of 1997-2025 are shown in Table 2.

A total of 389 cases of toxoplasmosis were analyzed,
including 155 (39.85%) males and 234 (60.15%) females.
The mean age of all cases was 27.50 £ 15.32 years, with
males being significantly younger than females (22.88 *
15.02 vs. 30.56 + 14.74 years, respectively; p < 0.001).

Regarding age distribution, the highest proportion of
cases was observed in the 15-29 age group (34.19%),
followed by the 0-14 (23.14%) and 30-39 (21.59%) age
groups. Significant differences in age distribution
between males and females were observed (p = 0.0001),
with males more frequently represented in younger age
groups.

A statistically significant difference in place of
residence was observed between sexes (p = 0.0048), with a
higher proportion of urban residence among females
(71.79%) compared to males (57.42%).

Regarding topographic distribution within the AP of
Vojvodina, the highest proportion of cases was recorded in
South Backa District (36.76%), followed by West Backa
(25.19%) and North Banat (11.31%). Distribution across
districts differed significantly between males and females
(p = 0.0027).

Seasonal distribution showed no statistically significant
variation (p = 0.7817), with the highest proportion of cases
observed in the January—March period (38.30%), followed
by relatively similar proportions across the remaining
quarters of the year.

A statistically significant moderate inverse correlation
was observed between annual toxoplasmosis incidence and
average temperature (p = -0.5111, p = 0.004608), indicating
that higher temperatures were associated with lower reported
IRs over the study period (Figure 5A).

No statistically significant association was observed
between reported annual toxoplasmosis incidence and
average precipitation (p = 0.2216, p = 0.247987), indicating
a weak and non-significant positive correlation over the
study period (Figure 5B).

Although this association did not reach statistical
significance (p = 0.051243), a moderate positive correlation
was observed between reported annual toxoplasmosis
incidence and average relative humidity (p = 0.3654),
suggesting a borderline relationship between humidity levels
and reported incidence over the study period (Figure 5C).

A weak positive correlation was found between
reported annual toxoplasmosis incidence and the number of
rainy days (p = 0.2985), which did not reach statistical
significance (p = 0.115758), indicating no clear association
between precipitation frequency and disease-reported
incidence over the study period (Figure 5D).

Table 2
Gender-specific characteristics of toxoplasmosis cases
in the Autonomous Province of Vojvodina, Serbia (1997-2025)
Variable Total Male Female p-value
(n = 389) (n = 155) (n =234)
Age, years 27.50 £15.32 22.88 £15.02 30.56 £ 14.74 <0.001
Age, range
0-14 90 (23.14) 51 (32.90) 39 (16.67)
15-29 133 (34.19) 60 (38.71) 73 (31.20)
30-39 84 (21.59) 20 (12.90) 64 (27.35) 0.0001
40-49 48 (12.34) 15 (9.68) 33(14.10) :
50-59 22 (5.66) 6 (3.87) 16 (6.84)
> 60 12 (3.08) 3(1.94) 9 (3.85)
Place of residence
urban 257 (66.07) 89 (57.42) 168 (71.79) 0.0048
rural 132 (33.93) 66 (42.58) 66 (28.21) '
District of AP of Vojvodina
North Backa 33 (8.48) 18 (11.61) 15 (6.41) 0.0027
West Backa 98 (25.19) 42 (27.10) 56 (23.93)
South Batka 143 (36.76) 42 (27.10) 101 (43.16)
North Banat 44 (11.31) 23 (14.84) 21 (8.97)
Central Banat 16 (4.11) 3(1.94) 13 (5.56)
South Banat 36 (9.25) 15 (9.68) 21 (8.97)
Srem 19 (4.88) 12 (7.74) 7 (2.99)
Quarter of the year
January—March 149 (38.30) 60 (38.71) 89 (38.03)
April-June 79 (20.31) 28 (18.06) 51 (21.79) 0.7817
July-September 78 (20.05) 31 (20.00) 47 (20.09) :
October—December 83 (21.34) 36 (23.23) 47 (20.09)

n — number; AP — Autonomous Province.

Values are given as mean + standard deviation and numbers (percentages).
Values that differ significantly (p < 0.05) are marked in bold.
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Fig. 5 - Temporal trends in toxoplasmosis incidence and association with: A) average annual
temperature; B) average annual precipitation; C) average annual relative humidity; and
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Note: Fig. 5 continued on next page.
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Discussion seroprevalence of 32.1% in Europe, with marked
heterogeneity between countries and a general decrease over

Our findings indicate that, despite a sustained time 2. More recent modeling data (2000-2021) confirm

downward trend, toxoplasmosis epidemiology remains
dynamic and influenced by changes in exposure pathways,

surveillance practices, and environmental conditions,
consistent with a previous study °.
Segmented log-linear regression analysis revealed

substantial fluctuations in toxoplasmosis incidence over the
study period. Incidence increased significantly during the
2001-2007 period, remained relatively stable between 2007
and 2015, and declined markedly during the 2015-2019
period. Although a temporary increase was observed
between 2019 and 2021, this trend was not statistically
significant and should be interpreted cautiously because of
the small number of reported cases. A further decline after
2021 resulted in the lowest IRs recorded during the study
period. The observed temporal variations likely reflect a
combination of factors, including changes in diagnostic
practices, testing intensity, healthcare-seeking behavior,
surveillance sensitivity, and reporting completeness, rather
than true changes in transmission alone. Given that
toxoplasmosis is predominantly asymptomatic, reported
incidence is strongly influenced by screening activities,
particularly among women before and during pregnancy.
Therefore, fluctuations in reported incidence may partly
represent changes in case detection rather than actual
changes in disease occurrence.

Similar to our findings, the observed decline in
incidence is consistent with broader European trends and is
likely attributable to improvements in food safety, meat
processing, and hygiene standards 2 * 12, However, reported
incidence represents only a fraction of total infections, as
most cases remain asymptomatic and are not captured
through routine surveillance systems. Consequently,
reductions in notified cases do not necessarily reflect
proportional  declines in  population-level  exposure,
particularly given the lifelong persistence of latent infection.
This discrepancy between reported incidence and true
prevalence has been well documented across European
Settings 2,5,12, 23, 24.

The findings of this study should also be considered in
the context of the broader epidemiological role of latent
toxoplasmosis, as highlighted by Flegr et al. 2, who
demonstrated substantial global variation in seroprevalence
across 88 countries and its potential association with
population-level disease burden. The marked decline in
reported incidence observed after 2015, together with
consistently low rates in recent years, may reflect
improvements in hygiene, food safety, and public
awareness—the key determinants of transmission also
emphasized in global analyses. However, as latent infection
persists lifelong, reductions in reported incidence do not
necessarily correspond to immediate declines in population-
level prevalence 13>,

Recent European evidence supports the declining trend
observed in our study. A systematic review and meta-
analysis covering the period 2000-2020 reported an overall

substantial regional variation with higher seroprevalence in
Western (48%) and Eastern (50%) Europe and considerably
lower levels in Northern Europe (18%), reflecting
differences in environmental conditions, dietary practices,
and exposure risk 2.

In addition, the decreasing reported incidence observed
in this study is consistent with previously reported declines
in seroprevalence in our country. Earlier data from the AP of
Vojvodina (2006-2008), including the study by Brki¢ et
al. 8, indicated substantially higher seroprevalence levels
(38.1%) in the general population. In contrast, more recent
studies conducted between 2017 and 2018 ** and between
2008 and 2021 % have reported lower levels (20.5-23.5%),
supporting a long-term reduction in transmission. This

concordance between decreasing seroprevalence and
declining reported incidence suggests a sustained
epidemiological ~shift towards lower exposure to

toxoplasmosis in the population.

At the same time, the predominance of cases among
younger age groups in our study (34.19% in the 15-29 age
group and 21.59% in the 30—-39 age group) is consistent with
evidence of lower seroprevalence in younger cohorts and
increasing seropositivity with age, indicating delayed
primary infection. From a public health perspective, this shift
may result in a growing proportion of susceptible
individuals, particularly among women of reproductive age,
potentially increasing the risk of primary infection during
pregnancy and consequent congenital infection, as
highlighted in global burden estimates 7. No cases of CT
were reported through the surveillance system during the
study period; however, this finding may reflect
underdiagnosis or insufficient systematic screening rather
than the true absence of congenital infection.

The predominance of females (60.15%) among reported
cases is likely influenced by differences in healthcare-
seeking behavior and targeted prenatal screening, as women
of reproductive age are routinely tested due to the risk of CT
in Europe 231 In our study, females were also significantly
older than males, which likely reflects detection bias rather
than true gender-specific differences in infection risk.
Women are more frequently diagnosed through screening in
adulthood, particularly during pregnancy, whereas men are
more likely to be tested only when symptomatic,
contributing to the lower average age observed among males.
This pattern is consistent with findings from other European
settings %2 %, In countries with systematic screening
programs, such as Austria and France, women account for
the majority of diagnosed cases, reflecting the impact of
antenatal testing on case detection 3% 34,

An interesting finding of this study was the significant
difference in the distribution of cases by gender and place of
residence. Women living in urban areas accounted for nearly
three-quarters of all female cases, whereas the distribution
among men was more balanced between urban and rural
settings. This pattern is unlikely to reflect a true difference in
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susceptibility to T. gondii infection. Rather, it may be
explained by differences in healthcare utilization and
diagnostic practices, as women of reproductive age in urban
areas are more likely to undergo routine serological testing
during prenatal care or infertility evaluations and generally
have better access to specialized healthcare services.
Nevertheless, differences in exposure to environmental or
dietary risk factors between urban and rural populations
cannot be excluded and warrant further investigation.

Seasonal variation in reported toxoplasmosis incidence
is not consistently demonstrated across European studies and
may differ depending on transmission route, surveillance
sensitivity,  and population  behavior.  Although
environmental survival of T. gondii oocysts is generally
favored by moderate temperatures and higher humidity,
human infection is predominantly driven by foodborne
exposure, particularly consumption of contaminated meat,
which may not follow strict seasonal patterns 28 12, Although
the observed difference was not statistically significant, the
higher proportion of cases during winter months may reflect
increased consumption of undercooked meat during holiday
periods, as well as potential clustering of healthcare
utilization and diagnostic testing following symptom onset in
colder months. Similar weak or inconsistent seasonality has
been reported in European surveillance systems, suggesting
that climatic effects are limited in regions with stable food
supply chains and widespread refrigeration practices 2
Consistent with this observation, we found an inverse
correlation between reported incidence and temperature,
indicating higher incidence during colder periods. Although
the possibility of an “ecological fallacy” cannot be excluded,
this finding may suggest that low winter temperatures in the
AP of Vojvodina are associated with certain cultural
practices, such as traditional pig slaughtering and the
consumption of insufficiently cooked meat products during
this period. While environmental survival of T. gondii
oocysts is generally favored by moderate temperatures and
humidity, the relationship between climate and human
infection remains complex and context-dependent. This
likely reflects the predominance of foodborne transmission
pathways over direct environmental exposure in
contemporary European settings 2% 2527,

We observed topographical differences across the AP of
Vojvodina, with the highest proportion (36.76%) of cases
reported in the South Backa District. This finding is likely
influenced, at least in part, by referral patterns, as the South
Backa District is home to the University Clinical Center of
Vojvodina, the only tertiary-level healthcare facility in the
province, which serves as a regional referral center for more
severe or complex cases *. In addition, South Backa is the
most populous district in the AP of Vojvodina, accounting
for 607,454 inhabitants in 2022 (18.7% of the provincial
population) *°, which may further contribute to the higher
number of reported cases.

The main strength of this study lies in its long
observation period (29 years) and the use of population-
based surveillance data, enabling robust analysis of temporal
trends and epidemiological patterns. The inclusion of age-

Risti¢ M, et al. Vojnosanit Pregl 2026; 83(10): 617—629.

specific, seasonal, topographic, and climatic analyses
provides a comprehensive overview of toxoplasmosis
epidemiology in the region.

Limitations of the study

Several limitations should be acknowledged. First, the
study relies on passive surveillance data, which may be
subject to  underreporting,  particularly  regarding
asymptomatic or mild cases that seroepidemiological
research can better detect. Second, changes in diagnostic
methods over the study period, including the transition from
the CFT to ELISA-based assays and the later introduction of
IgG avidity testing, may have influenced case detection. In
addition, because information on testing indications was not
available in the surveillance database, the potential impact of
changes in testing practices over time on the observed
temporal trends cannot be excluded. Third, the lack of
individual-level data on risk factors (e.g., dietary habits,
contact with animals, socioeconomic status) limits the ability
to identify specific determinants of infection. Fourth, the
official infectious disease surveillance records lacked data on
comorbidities (e.g., immunodeficiency) and pregnancy
status, precluding the evaluation of these variables in the
analysis. Fifth, our findings suggest the presence of potential
detection bias and a demographic artifact. Specifically,
women accounted for the majority of reported cases
(60.15%), were significantly older than men, and most
infections occurred among individuals aged 15-39 years. This
distribution is unlikely to reflect a true biological
susceptibility or greater exposure to infection among women;
rather, it is probably a consequence of differences in testing
practices. Women of reproductive age are routinely screened
during prenatal care or infertility evaluations, whereas men
are generally tested only when clinical symptoms, such as
lymphadenopathy, develop. Therefore, the observed
demographic patterns should be interpreted in light of these
differences in diagnostic ascertainment. Finally, ecological
analysis of climatic variables does not allow for causal
inference and may be influenced by unmeasured confounders.

Conclusion

The epidemiology of toxoplasmosis in the Autonomous
Province of VVojvodina reflects a broader European transition
characterized by declining reported incidence alongside
persistent  underlying  transmission and  population
susceptibility. The absence of reported congenital
toxoplasmosis cases during the study period may reflect
underrecognition rather than the true absence of disease.
Strengthening surveillance, improving the detection and
reporting of congenital toxoplasmosis, and considering the
implementation of standardized prenatal screening may
contribute to earlier diagnosis and more effective prevention
of congenital infection. Further research integrating
epidemiological, environmental, and behavioral data is
needed to better understand disease transmission and inform
evidence-based public health strategies.
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Value of three-dimensional transvaginal ultrasonography and
contrast-enhanced ultrasonography in assessing prognosis of
lauromacrogol sclerotherapy for cesarean scar pregnancy

Znacaj transvaginalne trodimenzionalne ultrasonografije i ultrasonografije sa
kontrastom u proceni prognoze skleroterapije lauromakrogolom kod trudnoce u

oziljku carskog reza

Jian Xu

Affiliated Maternal and Child Health Hospital of Nantong University, Nantong
Maternity and Child Health Hospital, Nantong, Jiangsu, China

Abstract

Background/Aim. When cesarean scat pregnancy (CSP)
is diagnosed, it is proposed in clinical practice to remove
the pregnancy tissue as soon as possible. Contrast-
enhanced ultrasonography (CEUS) has higher diagnostic
value for CSP compared to three-dimensional transvaginal
ultrasonography (3D-TVUS). The aim of the study was to
assess the efficiency of combining 3D-TVUS with CEUS
in the prognosis of lauromacrogol sclerotherapy (ILSC) for
CSP. Methods. The study included patients with CSP
admitted to our hospital and treated with LSC from
January 2023 to January 2024 (CSP group, n = 150), and
women with normal pregnancy after cesarean section
(normal pregnancy group, n = 150). The CSP group was
additionally divided into good and poor prognosis groups.
Both groups received 3D-TVUS and CEUS, with
quantitative parameters measured [3D-TVUS parameters:
vascular index (VI), flow index (FI), and vascular FI
(VED)]. CEUS parameters included the area under the

Apstrakt

Uvod/Cilj. Kada se dijagnostikuje trudnoéa u oziljku od
prethodnog carskog reza (cesarean scar pregnancy — CSP), u
klinickoj praksi se predlaze $to ranije uklanjanje tkiva
embriona. Ultrasonografija sa kontrastom (contrast-enhanced
ultrasonography — CEUS) ima vecu dijagnosticku vrednost za
CSP u poredenju sa transvaginalnom trodimenzionalnom
ultrasonografijom (three-dimensional transvaginal
ultrasonography — 3D-TVUS). Cilj rada bio je da se proceni
efikasnost kombinacije 3D-TVUS i CEUS u prognozi
skleroterapije lauromakrogolom (lauromacrogol sclerotherapy —
LSC) kod CSP. Metode. Istrazivanje je ukljucilo
pacijentkinje koje su imale CSP, primljene u nasu bolnicu i
lecene pomocu LSC od januara 2023. do januara 2024.

time-intensity curve (AUCric), arrival time (AT), time to
peak (TTP), and peak intensity (PI). Results. After
treatment, both CSP and normal pregnancy groups
exhibited significant decreases in VI, FI, VFI, PI, and
AUCH1c, alongside a significant increase in TTP compared
with baseline (p < 0.05). Conversely, compared with the
good prognosis CSR group, the poor prognosis CSR
group demonstrated higher VI, FI, VFI, PI, and AUCrc,
as well as a shorter TTP, both before and after treatment
(p < 0.05). The combined parameters of 3D-TVUS and
CEUS showed the best predictive performance of LSC
prognosis in CSP, significantly outperforming any single
parameter. Conclusion. A considerable proportion of
patients with CSP had poor short-term prognosis after
LSC. Pretreatment 3D-TVUS and CEUS parameters may
help in the early evaluation of short-term prognosis.

Keywords:
cesarean section; polidocanol; pregnancy, ectopic;
prognosis; sclerotherapy; ultrasonography, prenatal.

godine (grupa CSP, n = 150), kao i Zene sa normalnom
trudno¢om posle carskog reza (n = 150). Grupa CSR je
dodatno podeljena na grupu sa dobrom i grupu sa losom
prognozom. Obe grupe su pregledane pomocéu 3D-TVUS
i CEUS, wuz odredivanje kvantitativnih parametara
[parametri 3D-TVUS: vaskularni indeks (vascular index —
VI), indeks protoka (flow index — FI) i indeks vaskularnog
protoka (vascular F1 — VFI)]. Parametri CEUS ukljucivali su
area under the time-intensity curve (AUCric), arvival time (AT),
time to peak (T'TP) i peak intensity (PI). Rezultati. Nakon
tretmana, u obe grupe (CSP i sa normalnom trudnocom)
zabelezeno je znacajno smanjenje vrednosti VI, FI, VFI,
PI i AUCric, uz znacajno povecanje TTP u poredenju sa
pocetnim vrednostima (p < 0,05). Nasuprot tome, u
poredenju sa CSR grupom sa dobrom

Correspondence to: Jian Xu, Affiliated Maternal and Child Health Hospital of Nantong University, Nantong Maternity and Child Health
Hospital, Nantong 226 006, Jiangsu, China. E-mail: xujiannmchh@chi-edu.cn
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prognozom, CSR grupa sa loSom prognozom pokazala je
vise vrednosti VI, FI, VFI, PI i AUCrqc, kao i krace TTP,
kako pre tako i posle tretmana (p < 0,05). Kombinovani
parametri 3D-TVUS i CEUS pokazali su najbolje
prediktivne performanse u proceni prognoze LSC za CSP,
znacajno nadmasdujudi bilo koji pojedinacni
parametar. Zaklju€ak. Znacajan broj pacijentkinja koje su

imale CSP imao je losu kratkoro¢nu prognozu posle LSC.
Parametri 3D-TVUS-a i CEUS pre tretmana mogu pomoci
u ranoj proceni kratkorocne prognoze.

Kljucne reci:
carski rez; polidokanol; trudnoca, ektopi¢na; prognoza,
skleroterapija; ultrasonografija, prenatalna.

Introduction

Cesarean scar pregnancy (CSP), a familiar complication
after cesarean section (CS), displays no specific clinical
manifestations in the early stage. Symptoms such as painless
vaginal bleeding and lower abdominal pain may occur in
only a few patients, which, if not diagnosed and intervened
in time, increase the risk of events such as uterine rupture,
placenta implantation, and uncontrollable intraperitoneal
hemorrhage, serving as a serious threat to the safety of
patients. In clinical practice, therefore, it is proposed to
remove pregnancy tissues as soon as possible once CSP has
been diagnosed ' 2. At present, curettage is a crucial method
for treating CSP; however, vascular rupture easily occurs
since tissues at the incision sites of CS in the lower uterine
segment are weak, with poor flexibility and vasa vasorum
going deep into the muscular layer, thus elevating the risk of
massive hemorrhage 3. Lauromacrogol, a foam hardener,
exhibits high affinity for vascular endothelial cells and exerts
a sclerosing effect by triggering vascular inflammation,
thereby promoting cell fibrosis and necrosis after injection .
Considering its pharmacological characteristics,
lauromacrogol is used clinically for the treatment of CSP. It
is believed that satisfactory efficacy can be achieved by
combining lauromacrogol sclerotherapy (LSC) to block local
blood vessels at the scar site with curettage within 24 hrs 5.
At our center, LSC combined with curettage is a preferred
treatment option for eligible type I/l CSP because it can
directly reduce local trophoblastic blood supply before
evacuation, thereby potentially decreasing intraoperative
bleeding risk. Compared with more invasive surgical
procedures or uterine artery embolization, this approach is
minimally invasive, relatively easy to perform under
ultrasound guidance, and may help preserve uterine integrity
and reproductive potential in selected patients. Based on our
institutional experience and available evidence, patients with
type I/11 CSP and suitable clinical conditions were managed
using this treatment strategy. However, outcomes vary
among patients because the implantation depth of the
gestational sac within the scar differs . Therefore, early
assessment of LSC prognosis in patients with CSP has
become a critical focus of current clinical research.

Currently, the evaluation of CSP relies predominantly
on conventional two-dimensional (2D) transvaginal
ultrasonography (TVUS) — 2D-TVUS. However, this method
is limited in its ability to fully evaluate overall blood flow at
the pregnancy site, so it fails to make an accurate assessment.
In contrast, three-dimensional (3D) TVUS - 3D-TVUS can
reflect the overall blood supply around scars, thus making a
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more  objective  evaluation 7.  Contrast-enhanced
ultrasonography (CEUS), a novel ultrasonic examination
approach in which microbubble contrast agents enhance the
backscatter of ultrasonic sound waves, has a stronger ability
to assess microvascular perfusion at the site of CSP, offering
higher diagnostic value for CSP 8. The above studies have
shown that 3D-TVUS and CEUS have high sensitivity and
specificity for diagnosing CSP, but whether they can predict
LSC prognosis in patients with CSP remains unclear.
Therefore, 3D-TVUS and CEUS were utilized in this
study for the first time to predict LSC prognosis in patients
with CSP, aiming to provide a reference for future research.

Methods

Subjects

A total of 150 patients with CSP, treated with LSC in
our hospital from January 2023 to January 2024, were
selected as the CSP group. Our hospital is a regional tertiary
maternal and child health center receiving referred CSP cases
from surrounding hospitals. They had undergone 1-3
previous CSs. As to disease types, there were 65 type | and
85 type Il cases of CSP. The study was approved by the
Ethics Committee of the Affiliated Maternal and Child
Health Hospital of Nantong University, Nantong, Jiangsu,
China (from January 18, 2023).

Inclusion and exclusion criteria

Patients were included if they met the following
criteria: a documented history of CS with type I/ll CSP
confirmed by color Doppler ultrasonography or pelvic
magnetic resonance imaging (MRI); an amenorrhea duration
of > 6 weeks with positive urine beta-human chorionic
gonadotropin (B-HCG); normal cervical morphology and
length; and a request for pregnancy termination via LSC,
with written informed consent provided prior to study
enrollment.

Exclusion criteria were as follows: type 111 CSP; severe
hepatic, renal, or cardiopulmonary dysfunction or severe
underlying systemic comorbidities; active local or systemic
infection; history of prior CSP; other ectopic pregnhancy
locations (e.g., tubal or ovarian); those allergic to contrast
agents; those intolerant to vaginal ultrasonography; or those
with mental or communication disorders.

Recent imaging and vascular studies indicate that
implantation into a previous CS scar is associated with
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altered local vascular supply and scar niche formation °. In
addition, the presence of a scar niche in the lower uterine
segment may affect uterine perfusion and endometrial-
myometrial integration 1°. Therefore, by selecting women
with prior CS but with a current normal intrauterine
pregnancy as the control group, we aimed to balance the
surgical scar background while isolating the specific effect of
scar-site implantation.

One hundred and fifty women with normal pregnancy
after CS were included as a normal pregnancy group (NPG).
They had undergone 1-3 previous CS and had a normal
pregnancy confirmed by ultrasonography. All patients in the
CSP group successfully completed LSC and the scheduled
follow-up. No patient was lost to follow-up, and none were
excluded after enrollment.

Three-dimensional transvaginal ultrasonography and
contrast-enhanced ultrasonography

All subjects were examined using a color Doppler
ultrasound system (Resona 7S, Mindray) equipped with a
V11-3Hu intracavitary probe at a probe frequency of 5-9
MHz. Specifically, the gestational sac size, yolk sac, embryo,
and fetal heart were observed first. Then, the 3D energy
Doppler scanning was started in the uterus to obtain 3D
blood flow imaging of the vasa vasorum at the implantation
site of the gestational sac. The vascular index (VI), flow
index (FI), and vascular FI (VFI) were calculated using
VOCAL software, and the mean of three measurements was
taken. Thereafter, the contrast mode was started: SonoVue
contrast agent (Bracco, Italy) was mixed with 5 mL of 0.9%
sodium chloride injection to prepare an ultrasonic
microbubble contrast agent, and 1.2 mL of that agent was
then injected through the elbow vein. Afterwards, the
muscular layer at the scar underneath the serosa of the
anterior isthmus was selected as the region of interest, in
which the whole process of contrast agent perfusion was
analyzed; a time-intensity curve was plotted, and CEUS
parameters were obtained, including the area under the time-
intensity curve (AUCqc), arrival time (AT), time to peak
(TTP), and peak intensity (PI). The results were judged by
two radiologists with 5 years of experience.

Lauromacrogol sclerotherapy

LSC was performed as follows: before LSC, patients
underwent routine blood and urine examinations, coagulation
function examination, hepatic and renal function examination,
and gynecological examination, and were instructed to empty
their bladder. Then, lauromacrogol was slowly injected into
the muscular layer and peripheral contraction points around
the gestational sac by transvaginal puncture in patients in a
lithotomy position. The volume of raw lauromacrogol solution
was 10-20 mL. The injection was stopped when the
gestational sac showed sheet or annular enhancement with
scarce peripheral blood flow. Curettage was performed within
24 hrs after LSC by the same team of physicians. After that,
conventional postoperative anti-infection therapy, oxytocin-

induced uterine contraction, symptomatic fluid replacement,
and other supportive treatments were carried out. In addition,
patients were followed up by outpatient visits after surgery,
during which postoperative vaginal bleeding, menstruation
recovery, and B-HCG decline were monitored, and
ultrasonography was conducted.

Evaluation of prognosis of lauromacrogol
sclerotherapy

In this study, prognosis referred to short-term treatment
response within one month after LSC. All patients with CSP
followed the same follow-up protocol. Pre-treatment
ultrasonography was performed within 24 hrs before
lauromacrogol injection, and follow-up assessment was
performed one month after the procedure. During follow-up,
vaginal bleeding, menstrual recovery, serum -HCG decline,
and ultrasonographic findings were recorded.

Poor short-term prognosis was defined as the presence of
residual gestational tissue with visible blood-flow signals on
ultrasonography at one month after treatment, accompanied by
an unsatisfactory decline in serum B-HCG and the need for
additional treatment. The decision for retreatment was made
by two experienced gynecologists based on the predefined
clinical, serological, and ultrasonographic criteria. Patients
without residual vascularized tissue and without the need for
additional treatment were classified as having a good short-
term prognosis.

Ultrasonographic images and parameters were evaluated
by two radiologists with 5 years of experience. When
disagreement occurred, a final decision was reached by
discussion and consensus. According to this definition, 150
patients with CSP were divided into a good prognosis group
(GPG; n =108) and a poor prognosis group (PPG; n = 42).

Statistical analysis

SPSS 25.0 software was used for statistical analysis.
Measurement data were expressed as mean +* standard
deviation and compared using the independent-samples t-test
between groups and the paired t-test within groups. Count
data were expressed as frequency and percentage and
compared using the 2 test. Receiver operating characteristic
(ROC) curves were plotted with poor short-term prognosis
after LSC as the state variable to evaluate the predictive
performance of 3D-TVUS and CEUS parameters.
Collinearity among candidate ultrasonographic parameters
was assessed using the variance inflation factor (VIF), with
VIF < 5 indicating no obvious multicollinearity.
Multivariable logistic regression analysis was performed to
identify independent predictors of poor short-term prognosis.
The combined model was constructed using the predicted
probability derived from the multivariable logistic regression
equation. Internal validation was performed using 1,000
bootstrap resampling procedures, and calibration was
assessed using the Hosmer-Lemeshow goodness-of-fit test
and the Brier score. A two-sided p < 0.05 was considered
statistically significant.
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Results

Patients with CSP were 25-36 years old, with a mean
age of 30.12 + 2.54 years, while women with normal
pregnancy were 25-35 years old, with a mean age of 30.19 +
2.42 vyears. The baseline data showed no significant
differences between the two groups (p > 0.05).

The CSP group had higher VI, FI, and VFI, as well as
Pl and AUCrc, and shorter TTP than the NPG (p < 0.05),
whereas no significant difference was shown in the AT value
between the two groups (p > 0.05) (Table 1).

Baseline characteristics, including age, BMI, gravidity,
number of previous CSs, type of CSP, time since the last CS,
days of amenorrhea, gestational sac diameter, myometrial
thickness between the gestational sac and bladder, and B-HCG
levels, showed no statistically significant differences
(p >0.05) between the GPG and PPG, indicating good
comparability between the two cohorts (Table 2).

The VI, FI, and VFI dropped in both the PPG and the
GPG after treatment compared with those before treatment
(p < 0.05), and they were higher in the PPG than in the GPG
both before and after treatment (p < 0.05) (Table 3).

Table 1
Parameters of 3D-TVUS and CEUS in normal pregnancy and CSP groups
Grou Parameter of 3D-TVUS Parameter of CEUS
P VI Fl VFI AT,s TTP, s Pl, dB AUCric, dBxs

Normal pregnancy (n = 150) 8.21+0.37 29.90 +3.11 4.13+0.29 15.63+2.31 23.76 £2.31 18.92 +2.13 190.09 * 54.63

CSP (n = 150) 21.98+2.43 4354 £4.65 12.19+2.14 1521 +2.14 16.49 +1.78 27.87 +3.42 657.76 + 54.56
t-test 68.610 29.860 45.710 1.672 30.530 27.210 74.190
p-value <0.001 <0.001 <0.001 0.095 <0.001 <0.001 <0.001
3D-TVUS - three-dimensional transvaginal ultrasonography; CEUS - contrast-enhanced ultrasonography;

CSP - cesarean scar pregnancy; VI — vascular index; FI — flow index; VFI — vascular flow index; AT — arrival time;

TTP — time to peak; Pl — peak intensity; AUCTic — area under the time-intensity curve; n — number.

Values are given as mean + standard deviation.

Table 2

Baseline data of CSP patients with different outcomes of LSC

Poor prognosis group

Good prognosis group

Baseline characteristics (n = 42) (n = 108) Kt p-value
Age, years 30.19 £2.67 30.23+2.85 0.079 0.938
BMI, kg/m? 23.87+2.19 23.90+£2.31 0.072 0.942
Gravidity

2 16 (38.10) 39 (36.11)

3 14 (33.33) 39 (36.11) 0.106 0.949

4 12 (28.57) 30 (27.78)

Previous CS frequency

1 16 (38.10) 62 (57.41)

2 26 (61.90) 45 (41.67) 5.174 0.075

3 1(0.93)

CSP type

| 19 (45.24) 46 (42.59)

I 23 (54.76) 62 (57.41) 0.086 0.769
Time from the last CS, years 3.42 £0.29 3.49+0.30 1.295 0.197
Number of amenorrhea days 46.56 + 3.98 46.92 +4.12 0.485 0.628
Average diameter of the gestational sac, mm 20.12 +1.67 19.97 £1.85 0.458 0.648
Thlcknes§ of the gestational sac and bladder 3004012 3024016 0.733 0465
myometrium, mm
Blood B-HCG value, mlU/mL 4,235.54 + 387.96 4,238.98 + 390.90 0.048 0.961
CSP - cesarean scar pregnancy; LSC - lauromacrogol sclerotherapy; n — number; BMI — body mass index;

CS - cesarean section; p-HCG - beta-human chorionic gonadotropin; 1U — international units.
Values are given as mean + standard deviation and numbers (percentages).

Table 3
Parameters of 3D-TVUS in CSP patients with different outcomes of LSC before and after treatment
Group VI Fl VFI
before after before after before after

Good prognosis (n = 108) 18.65+2.23 9.19+0.76" 39.65 +4.53 30.42+298" 9.12+1.03 5.00+0.43"
Poor prognosis (n = 42) 2343231 13.32+£1.85" 47.67 £6.98 37.87+3.41" 1434+251 7.18+0.26"
t-test 11.670 19.430 8.286 13.190 18.110 30.710
p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

3D-TVUS - three-dimensional transvaginal ultrasonography; CSP — cesarean scar pregnancy; LSC - lauromacrogol
sclerotherapy; VI — vascular index; FI — flow index; VFI — vascular flow index; n — number.

Values are given as mean + standard deviation.
Note: “p < 0.05 vs. before treatment.
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Table 4
Parameters of CEUS in CSP patients with different outcomes of LSC before and after treatment
Grou AT,s TTP,s Pl,dB AUCric, dBxs
P before after before after before after before after

Good prognosis (n=108) 15.34+1.22 1524+1.09 20.12+2.07 2341+2.21" 22.12+2.19 19.43+1.75" 500.32 + 54.64 231.23 + 25.46"

Poor prognosis (n = 42)

t-test
p-value

0.265
0.791

0.643
0.522

22.140
<0.001

6.395
<0.001

16.960
<0.001

2.210
0.029

17.930
<0.001

1528+1.31 1511+1.17 12.32+154 21.08+1.32" 30.14+3.45 20.28 +2.14" 700.98 + 76.69 307.86 + 54.59"

11.710
<0.001

CEUS - contrast-enhanced ultrasonography; CSP — cesarean scar pregnancy; LSC - lauromacrogol sclerotherapy;
AT —arrival time; TTP — time to peak; Pl — peak intensity; AUCrtic — area under the time-intensity curve; n — number.
Values are given as mean + standard deviation.
Note: "p < 0.05 vs. before treatment.

Table 5
Early predictive value of 3D-TVUS and CEUS parameters for LSC prognosis in CSP
Index AUC (95% CI) Cut-off Sensitivity, % Specificity, % p-value
VI 0.850 (0.793-0.925) 20.76 84.29 80.42 <0.001
FI 0.804 (0.756-0.893) 43.12 81.50 76.90 <0.001
VFI 0.800 (0.734-0.904) 11.47 81.00 76.87 <0.001
TTP 0.869 (0.793-0.930) 16.56 s 85.45 81.43 <0.001
Pl 0.823 (0.734-0.912) 25.45dB 82.13 80.98 <0.001
AUCric 0.887 (0.768-0.934) 589.92 dBxs 87.76 83.32 <0.001
Combination 0.923 (0.856-0.987) - 90.41 87.98 <0.001
3D-TVUS three-dimensional transvaginal ultrasonography; CEUS - contrast-enhanced ultrasonography;

LSC - lauromacrogol sclerotherapy; CSP — cesarean scar pregnancy; AUC — area under the curve; Cl - confidence
interval; VI - vascular index; FI — flow index; VFI — vascular flow index; TTP — time to peak; Pl — peak intensity;

AUCrTc — area under the time-intensity curve.
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Fig. 1 — Receiver operating characteristic curves of parameters of three-dimensional
transvaginal ultrasonography and contrast-enhanced ultrasonography in evaluating
prognosis of lauromacrogol sclerotherapy for cesarean scar pregnancy.
VI - vascular index; VFI — vascular flow index; TTP — time to peak; Pl — peak intensity;
AUCTc — area under the time-intensity curve; FI — flow index.

Compared with pre-treatment, TTP was prolonged, while
Pl and AUCr/c decreased in both groups after treatment (p <
0.05). In contrast to the GPG, the PPG showed shorter TTP
(p < 0.05), higher Pl and AUCrc (p < 0.05), and a comparable
AT value (p > 0.05) before and after treatment (Table 4).

Collinearity analysis showed that the VIF values of the
candidate ultrasonographic parameters were < 5, indicating no
obvious multicollinearity. Therefore, VI, FI, VFI, TTP, P, and
AUCqc were included in the multivariate logistic regression
model. The results showed that VI [odds ratio (OR) = 1.38,
95% confidence interval (Cl): 1.12-1.69, p = 0.003], TTP
(OR = 0.82, 95% CI: 0.71-0.94, p = 0.005), and AUCric
(OR= 1.015 95% CI: 1.006-1.024, p = 0.001) were
independent predictors of poor short-term prognosis after LSC.

The combined model was constructed using the predicted
probability derived from the multivariable logistic regression
equation. According to the ROC curves plotted with the
prognosis of LSC in patients with CSP as the state variable
and the ultrasonic parameters of significant differences
between the PPG and the GPG (VI, FI, VFI, TTP, PI, and
AUCrqc) as the test variables, AUCtc performed the best in
prediction among all the parameters, with AUC, sensitivity,
and specificity of 0.887, 87.76%, and 83.32%, respectively. It
was further found that the performance of the combination of
all parameters in predicting the LSC prognosis in CSP was
superior to that of any single parameter, and its AUC,
sensitivity, and specificity were 0.923, 90.41%, and 87.98%,
respectively (p < 0.05) (Table 5 and Figure 1). After 1,000

Xu J. Vojnosanit Pregl 2026; 83(10): 630—638.



Vol. 83, No. 10

VOJNOSANITETSKI PREGLED

Page 635

bootstrap resampling procedures, the optimism-corrected AUC
was 0.911, suggesting good internal stability of the model. The
calibration curve showed acceptable agreement between
predicted and observed probabilities. Hosmer-Lemeshow test
showed no significant lack of fit (p = 0.428), and the Brier

score  was 0.086, indicating acceptable calibration
performance.
Discussion

According to the investigation, the incidence rate of
CSP is about 6% among females with a history of CS,
which is increasing annually. It is now accepted that the
development of CSP is associated with endometrial injury
and poor postoperative incision healing . In the case of
CSP, the risks of uterine rupture and massive hemorrhage
are relatively high due to the relatively thin myometrium
where CSP develops and due to the relatively poor
contractility of scar tissue. Even if a few pregnant patients
successfully enter the third trimester, most of them suffer
from dangerous complications such as placenta previa,
placenta implantation, and other serious adverse events 2,
Currently, the treatment of CSP mainly aims to terminate
pregnancy as soon as possible to avoid the occurrence of
serious adverse events. LSC, a common treatment for CSP,
involves injecting lauromacrogol near veins to damage
vascular endothelial cells and trigger an aseptic
inflammatory response. This leads to venous occlusion and
blocks local blood supply *-5. The results of this study
revealed that among the 150 patients with CSP, 42 had a
poor prognosis after LSC, signifying that LSC is effective
for CSP, but some patients still have a poor prognosis and
recovery. This is attributed to the fact that scar tissue is
weak, leading to deeper villous implantation.

As the preferred examination method for CSP, TVUS
is characterized by easy operation, non-invasiveness, and
high sensitivity, and does not require bladder filling
compared with traditional transabdominal ultrasonography
18, In 3D ultrasonography, 3D images are acquired based on
2D ultrasonography, in which the Y and Z planes are
obtained from the X plane, thereby revealing the coronal
section that cannot be displayed by 2D ultrasonography. As
a result, relationships among the uterine cavity, gestational
sac, mass, and incision are revealed from multiple
sections 1%, Huang et al. ® compared the diagnostic
efficacy of 3D-TVUS and MRI in CSP and discovered no
significant difference in the detection rate of CSP between
the two examination methods. Nevertheless, the detection
rates of the yolk sac, embryo, and heartbeat with 3D-TVUS
were significantly higher than those with MRI. In the
present study, women with normal intrauterine pregnancies
after CS were included as an external physiological
reference. This design aimed to provide baseline values for
3D and CEUS parameters under normal conditions. By
contrasting these physiological parameters with those
observed in scar pregnancies, we were able to better
characterize the abnormal vascularization and perfusion
associated with scar implantation and further explore their
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relationship with clinical prognosis in patients treated with
LSC. Using this approach, 3D-TVUS was performed in
both groups. The results revealed that the VI, Fl, and VFI
values were significantly higher in patients with CSP than
in those with NPG. Possible reasons include the following:
the gestational sac is implanted near the incision site of the
previous CS, and the villi erode peripheral tissues to form a
venous fistula. In addition, the muscle wall at the incision
is thin, but blood vessels and fibrous tissues in this region
are rich. As a result, the VI at this site is high, and there is
more blood flow, increasing FI. Moreover, differences in
3D-TVUS parameters in patients with different LSC
outcomes were further analyzed in this study. It was found
that the VI, FI, and VFI rose in patients with poor
prognosis, indicating more vessels and deeper implanted
villi at the implantation location of the gestational sac in
patients with poor prognosis. The ROC curves were plotted
in this study to analyze the cut-off value of 3D-TVUS
parameters in the early prediction of the LSC prognosis.
The results showed that the optimal prediction performance
was obtained when the values of VI, FI, and VFI were
20.76, 43.12, and 11.47, respectively, suggesting that in
clinical practice, the prognosis of LSC can be predicted
early by analyzing the quantitative parameters of 3D-TVUS
before treatment.

CEUS can effectively distinguish the difference in
blood perfusion between lesions and normal tissues,
identify  blood flow signals that conventional
ultrasonography cannot distinguish, and inhibit peripheral
tissue signals under a low mechanical index, thereby
judging the relationship between the gestational sac and the
perimetrium layer 2 22, After CS, adhesion is observed in
the fundus and abdominal wall, and the uterus and cervix
are elongated, thereby limiting the application of TVUS %,
However, the above phenomena do not restrict the
application of CEUS, i.e., the blood flow in the trophoblast
can be displayed in CEUS. The results of the present study
showed that the AT was not significantly different between
the CSP group and the NPG, whereas shorter TTP and
higher Pl and AUCyc were found in the CSP group
compared with the NPG. These results officially reflected
the rich blood flow of the gestational sac at the incision in
CSP. Wu et al. # found that CEUS could guide the
selection of the location of lauromacrogol injection for
patients with CSP, and the postoperative morphological
indices could fully predict the curative effect after curettage
and guide clinical treatment. In this study, CEUS was used
to evaluate the prognosis of LSC in patients with CSP. The
results revealed that TTP was prolonged, and Pl and
AUCrc declined after treatment compared with before
treatment, demonstrating that LSC is markedly effective in
the treatment of CSP. The PPG displayed shortened TTP
and higher Pl and AUCrqc than the GPG both before and
after treatment. It is possibly because patients with poor
prognosis have more blood vessels in and around the
gestational sac, as well as faster local blood flow, so part of
the injection may flow away rapidly through the villous
space when LSC is performed. As a result, complete
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sclerosis fails, resulting in poor prognosis. Furthermore, to
determine the cut-off values of CEUS parameters for
predicting LSC prognosis, ROC curves were plotted, and it
was found that when TTP, PI, and AUCrc were 16.56 s,
25.45 dB, and 589.92 dBxs, respectively, the optimal
predictive performance was obtained. Among them,
AUCrc displayed the best prediction performance, and its
AUC, sensitivity, and specificity were 0.887, 87.76%, and
83.32%, respectively. These results suggest that early
prediction of the prognosis of LSC can be achieved
clinically by observing blood vessels and local blood flow.

Additionally, we found that for predicting the LSC
prognosis in CSP, the combination of 3D-TVUS and CEUS
was more effective than single parameters. This shows that
3D-TVUS with CEUS is more helpful for improving the
early evaluation of the prognosis of LSC in CSP. This is
possibly ascribed to the following facts: the blood supply to
the pregnancy focus is reflected by various blood flow
parameters in 3D-TVUS, whereas CEUS reveals blood flow
information in smaller vessels. The two examination
methods complement each other’s advantages, thereby
enhancing prediction performance. From a clinical
perspective, these ultrasound parameters may help translate
imaging findings into  individualized perioperative
management. Higher VI, Fl, VFI, Pl, and AUCrc values,
together with shortened TTP, indicate richer local
vascularization and faster perfusion around the gestational
sac, suggesting a higher risk of incomplete devascularization,
residual vascularized tissue, and unsatisfactory B-HCG
decline after LSC. Therefore, patients with parameters
exceeding the proposed cut-off values, especially those with
elevated AUCrc or a high combined ultrasound assessment,
may be considered at higher risk of poor short-term response.
In practical management, such patients may benefit from
more detailed preoperative counseling, closer preparation for
possible bleeding, treatment by an experienced operator, and
more intensive post-treatment monitoring of serum B-HCG
and ultrasonographic residual blood-flow signals 2. In
contrast, patients with lower-risk ultrasound features may
undergo routine follow-up after treatment. Thus, the
combined use of 3D-TVUS and CEUS may provide a practical
imaging-based framework for early risk stratification, although
treatment decisions should still be made comprehensively
according to clinical symptoms, B-HCG trends, and follow-up
ultrasound findings %.

These findings should also be interpreted in the
context of recent international guidelines and expert
recommendations. The 2022 Society for Maternal-Fetal
Medicine — SMFM Consult Series #63 recommends against
expectant management of CSP and suggests operative
resection or ultrasound-guided uterine aspiration as
potential surgical approaches, while sharp curettage alone
should be avoided. Intra-gestational methotrexate may be
administered with or without other treatment modalities,
whereas  systemic  methotrexate alone is  not
recommended 2. Since this guideline does not specifically
evaluate LSC and acknowledges that the optimal treatment
strategy remains uncertain, the present findings provide

complementary evidence for pretreatment risk stratification
and post-treatment monitoring within a minimally invasive
sclerotherapy protocol, rather than establishing a
universally preferred treatment approach. Meanwhile, an
international Delphi consensus on the sonographic
assessment of first-trimester CSP recommends TVUS at 6-
7 weeks of gestation and standardized documentation of
gestational-sac size, vascularity, its relationship with the
uterine vessels, residual myometrial thickness, and its
location relative to the uterine cavity and serosa; routine
MRI was not considered to provide additional diagnostic
value #. Our findings extend this standardized anatomical
assessment by demonstrating the potential prognostic value
of quantitative 3D vascular indices and CEUS perfusion
parameters. More recently, the 2026 Royal College of
Obstetricians and Gynaecologists Green-Top Guideline
recognized CSP as a potential precursor of placenta previa
and placenta accreta spectrum and emphasized expert
counseling regarding these risks when a live pregnancy
persists beyond the first trimester 2, Although the patients
in the present study underwent pregnancy termination and
the continuation of pregnancy was not evaluated, this
guideline perspective further reinforces the importance of
early  diagnosis, individualized  counseling, and
preparedness for severe hemorrhage in patients with
marked vascularity. Therefore, the proposed
ultrasonographic cut-off values should complement, rather
than replace, comprehensive assessment based on clinical
symptoms, serum B-HCG trends, residual myometrial
thickness, gestational characteristics, and local treatment
expertise.

Limitations of the study

This study has several limitations. First, this was a
single-center retrospective study with a relatively limited
sample size, which may restrict the generalizability of the
findings. Second, the NPG was used only as a physiological
reference  group  for  ultrasonographic  perfusion
characteristics, rather than as a true prognostic control group.
Therefore, the main prognostic conclusions should be
interpreted based on the comparison between good- and
poor-prognosis patients within the CSP cohort. Third, the
follow-up period was limited to one month, so the outcome
evaluated in this study should be regarded as short-term
treatment response rather than final long-term treatment
success. Longer follow-up is needed to assess complete
lesion resolution, recurrence, and reproductive outcomes.
Fourth, although ultrasound assessment was performed by
experienced radiologists and disagreements were resolved by
consensus, formal interobserver variability analysis was not
conducted.  Finally, although  multivariable logistic
regression, internal validation, and calibration analysis were
added, this was still a single-center retrospective study
without external validation. Further prospective multicenter
studies with larger samples are required to confirm the
independent predictive value and generalizability of these
parameters.
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Conclusion

A considerable proportion of patients with cesarean scar
had poor short-term  prognosis  after
sclerotherapy. Pretreatment transvaginal

three-dimensional ultrasonography and contrast-enhanced

10.

ultrasonography parameters may help in the early evaluation
of short-term prognosis after lauromacrogol sclerotherapy.
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Abstract

Background/Aim. Titanium-prepared platelet-rich fibrin
(T-PRF) has superior properties with respect to resorption
time, thickness, growth factor holding capacity, and gradual
release at the surgical site. The aim of this study was to
evaluate the cell viability and osteogenic differentiation of
an osteoblastic cell line MG-63 following exposure to
eluates obtained from T-PRF clots injected with antibiotic
gels [amoxicillin/clavulanic acid — amoxiclav gel (AMX),
metronidazole — metronidazole gel (MET)|, or herbal
extracts (neem gel). Methods. In this 7z vitro study, blood
was collected, and T-PRF clots were prepared.
Antibiotic/herbal gels along with T-PRF clots wetre added
to Dulbecco’s Modified Eagle Medium — DMEM to obtain
eluate. This ecluate was later added to the cultured
osteoblastic cells to check for cell viability using the [3-(4,5-
dimethylthiazol-2-yl)-2,5 diphenyl tetrazolium bromide]
(MTT) assay on days 1, 3, and 7. Gene expression [alkaline
phosphatase ~ (ALP),  osteopontin ~ (OSP),  bone
morphogenetic protein-2 (BMP-2)] was checked on day 7
using quantitative polymerase chain reaction (qPCR), and
alizarin red S (ARS) staining was used for late-stage
osteogenic differentiation and matrix mineralization on day
21. Statistical analysis was performed using GraphPad Prism

Apstrakt

Uvod/Cilj. Titanijumom-ptipremljen fibtin obogacen
trombocitima (Ztanium-prepared platelet-rich fibrin — T-PRF)
ima superiorna svojstva u pogledu vremena resorpcije,
debljine, kapaciteta zadrzavanja faktora rasta i postepenog
oslobadanja na mestu hirurske intervencije. Cilj rada bio je
da se procene vijabilnost ¢elija i osteogeno diferentovanje
osteoblastne Celijske linije MG-63 posle izlaganja eluatima

software. One-way analysis of variance (ANOVA) was used
for the MTT assay and for ARS staining, with Tukey’s pos-
hoc test applied only for significant ANOVA results (on day
7 MTT and day 21 ARS data). The Kruskal-Wallis test was
used for gPCR analysis. Results. Cell viability was
significantly higher in the T-PRF + neem group on day 3
(p = 0.0229) and day 7 (p = 0.0034), while the T-PRF +
AMX group showed significantly higher cell viability on day
7 (p = 0.0142) compared with T-PRF alone. The qPCR
analysis showed significantly increased expression of OSP
(» = 0.0422), ALP (p = 0.0203), and BMP-2 (p = 0.0290) in
all tested groups (T-PRF + AMX/MET/neem) compared
with the control group (T-PRF alone). Intergroup
comparisons showed no significant differences, except
between the T-PRF + neem group and the control group.
ARS analysis at 21 days revealed the highest mineralization
in T-PRF + neem, followed by T-PRF + MET and T-PRF
+ AMX. Conclusion. Both antibiotic- and herbal-extract-
incorporated T-PRF clots demonstrated superior osteogenic
potential compared to plain T-PRF alone. Therefore, T-
PRF can serve as a sustained drug delivery system.

Keywords:
amoxicillin; clavulanic acid; drug delivery systems;
plants; platelet-rich plasma.

dobijenim iz ugrusaka T-PRF u koje su ubrizgani gelovi sa
antibioticima  [amoksiciliom/klavulanskom  kiselinom —
amoksiklav gel (AMX), metronidazolom — metronidazol gel
(MET)] ili biljnim ekstraktima (neezz gel). Metode. U ovoj in
vitro studiji, sakupljena je krv i pripremljeni su T-PRF
ugrusci. Antibiotski/biljni gelovi, zajedno sa T-PREF
ugruscima, dodati su u Dw/becco modifikovani Eagle medijum
— DMEM kako bi se dobio eluat. Ovaj eluat je kasnije dodat
kultivisanim osteoblastnim celijama kako bi se procenila
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vijabilnost ¢elija 1, 3. i 7. dana primenom /[3-45-
dimethylthiazol-2-yl)-2,5  diphenyl  tetrazgolium  bromide] (MTT)
testa. Ekspresija gena [alkalna fosfataza (ALP), osteopontin
(OSP), kostani morfogenetski protein-2 (bone morphogenetic
protein-2 — BMP-2] proverena je 7. dana koris¢enjem
kvantitativne lancane reakcije polimeraze (quantitative
polymerase chain reaction — qPCR), dok je bojenje alizarin
crvenim S (alizarin red S — ARS) koris¢eno za kasnu fazu
osteogene diferencijacije i mineralizaciju matriksa 21. dana.
Statisticka analiza izvrsena je koris¢enjem GraphPad Prism
softvera. Jednofaktorska analiza vatijanse (analysis of variance
— ANOVA) koriséena je za MTT test i za bojenje ARS, pri
cemu je Tukey-ev post-hoc test primenjen samo za znacajne
rezultate ANOVA (podaci MTT testa 7. dana i bojenje ARS
21. dana). Kruskal-Wallis-ov test koris¢en je za analizu
qPCR. Rezultati. Znacajno  veca  vijabilnost  celija
zabelezena je u grupi T-PRF + neem 3. dana (p = 0,0229) i 7.
dana (p = 0,0034), dok je u grupi T-PRF + AMX znacajno

veca vijabilnost pokazana 7. dana (p = 0,0142) u poredenju
sa samim T-PRF. Analiza qPCR pokazala je znacajno
povecanu ekspresiju OSP (p = 0,0422), ALP (p = 0,0203) i
BMP-2 (p = 0,0290) u svim testiranim grupama (T-PREF +
AMX/MET/neem) u potredenju sa kontrolnom grupom
(samo T-PRF). Medugrupna poredenja nisu pokazala
znacajne razlike, osim izmedu grupe T-PRF + neemr i
kontrolne grupe. Analizom ARS 21. dana otkrivena je
najveca mineralizacija u T-PRF + neem, zatim u T-PRF +
MET i T-PRF + AMX. Zakljucak. Ugrusci T-PRF kako sa
dodatkom antibiotika tako i sa dodatkom biljnog ekstrakta
pokazali su superiorniji osteogeni potencijal u poredenju sa
samim T-PRF. Zbog toga, T-PRF se moze primenjivati kao
sistem za produzeno oslobadanje lekova.

Kljucne redi:
amoksicilin; klavulanska kiselina; lekovi, sistemi za
isporuku; biljke; plazma bogata trombocitima.

Introduction

Platelet concentrates are simple, autologous therapies
used to treat periodontitis (soft and hard tissue defects) and
are applied in membrane ?, clot 2, or liquid 3 forms depending
on clinical need. Due to the presence of adhered cells and
gradual release of various growth factors—such as platelet-
derived growth factor, vascular endothelial growth factor,
transforming growth factor (TGF)-B, epidermal growth
factor, and insulin-like growth factor (IGF)}—at the surgical
site, better healing was observed with improved clinical and
radiographic parameters *. Specifically, a decrease in probing
pocket depth, a gain in clinical attachment level, and bone
fill in intra-bony defects were noted 5 °; additionally, a
reduction in recession depth and width, alongside an increase
in keratinized tissue width, occurred in gingival recession
treatments 78,

The utilization of medications as part of surgical and
non-surgical periodontal therapy has been employed for
many  years. Medications such as amoxicillin,
metronidazole, doxycycline, clindamycin, metformin,
atorvastatin, and rosuvastatin have been administered
systemically (as oral tablets) or locally (via local drug
delivery systems) during non-surgical therapies, reporting
positive clinical outcomes ® °. These medications affect
osteogenesis differently and interact with osteoblastic cells in
distinct ways. For instance, the antibiotic metronidazole
activates the bone morphogenetic protein (BMP)-2 and runt-
related transcription factor 2 (Runx2) pathways, aiding in
bone cell differentiation and activity. Additionally, it reduces
inflammation, which can change the environment and
promote new bone formation with bone cells .

Casellas et al. 2 showed that amoxicillin/clavulanate
had a positive effect on active ulcerative colitis, reducing
inflammatory mediator production and, in turn, intraluminal
interleukin  (IL)-8 and other inflammatory mediators.
Furthermore, Balcazar-Ochoa et al. ¥ claimed that
clavulanate has both anti-inflammatory and pain-relieving
qualities. It was never easy to maintain the prolonged release

of these medications at the surgical site. Because of this,
scientists have employed several delivery methods, such as
collagen membranes, microspheres, gelatin  sponges,
carbopolymers, etc. **. However, due to concerns regarding
synthetic production, increased antigenicity, and potential
allergic responses, there has been a continuous search for
superior, autogenous materials to develop sustained drug
delivery systems (SDDS). Leukocyte- and platelet-rich fibrin
- PRF (L-PRF), a second-generation platelet concentrate, has
been shown to enhance soft and hard tissue healing while
reducing postoperative pain. Its three-dimensional fibrin
structure serves as a reservoir for growth factor, enabling
their sustained and gradual release. It can be prepared easily
without adding anticoagulants and is purely autogenous 5.
Based on these promising findings, Polak et al.
incorporated vancomycin, penicillin, and other antibiotics
into L-PRF and evaluated its antimicrobial activity against
Staphylococcus (S.) aureus and Fusobacterium nucleatum.
They found that antibiotic-loaded L-PRF exhibited
significantly greater antimicrobial activity than L-PRF alone.
In their study on third molar surgery, Bennardo et al. %
evaluated antibiotics combined with L-PRF; their findings
indicated lower postoperative pain and infection rates
compared to L-PRF alone.

Despite the promising clinical outcomes associated
with L-PRF, its relatively short resorption time, the
potential for silica contamination, and the risk of glass test
tube fracture prompted the development and investigation
of improved biomaterials. As a result, scientists were
drawn to titanium (Ti), which has seen widespread use in
medicine and dentistry. Tunali et al. '® introduced Ti-
prepared PRF (T-PRF) in 2013. This inert substance
passivates into a layer of Ti dioxide, which triggers platelet
activation and the creation of a three-dimensional fibrin
clot. T-PRF is a second-generation platelet concentrate
made by centrifuging blood in medical-grade Ti tubes.
Compared to L-PRF, T-PRF eliminates silica
contamination and exhibits a longer resorption time of up
to 21 days. The tubes are sterile, reusable, and unbreakable.

Gummaluri SS, et al. Vojnosanit Pregl 2026; 83(10): 639-652.
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Previous histological investigations 1*2?2 comparing T-PRF
and L-PRF found that T-PRF had more fibrin, a denser
fibrin network, and superior cellular entrapment compared
to L-PRF. Studies have shown that T-PRF persists at the
surgical site for approximately 21 days, indicating a longer
resorption time than earlier PRF preparations °. Due to the
hard and soft tissue characteristics of T-PRF when used as
a biomaterial, Ercan et al. # chose to employ T-PRF as
their SDDS. They used doxycycline hyclate liquid injected
into T-PRF clots and tested medication release and
antimicrobial activity. They concluded that T-PRF retained
the medication better, showed a sustained release profile
based on drug Kkinetics, and exhibited superior
antimicrobial activity as evidenced by its impact on S.
aureus and Pseudomonas (P.) aeruginosa bacteria. The
successful impregnation of drugs into T-PRF was verified
by scanning electron microscopy (SEM).

In a related experiment, Indurkar and Purohit 2
administered a 3 mg/mL doxycycline solution into the T-
PRF. The antimicrobial activity of the T-PRF membrane was
also evaluated using P. aeruginosa and S. aureus. They
concluded that T-PRF alone has antimicrobial properties and
that the addition of antibiotics improved them. They also
stated that T-PRF’s activity may be used to treat peri-
implantitis and periodontitis. Herbal items such as aloe vera,
neem, curcumin, and mangosteen were also used as
mouthwashes, gels, etc., and the results were positive.
Clinical variables such as the plaque index, gingival index,
enhanced clinical attachment level, and reduced probing
pocket depth were assessed 2. Neem, curcumin, and aloe
vera gel were used in a number of trials -2 and produced
positive outcomes. Therefore, in chronic periodontitis,
topical applications of curcumin or aloe vera may be
regarded as adjuncts to scaling and root planing.

It is always preferable to experiment on cell lines before
starting a clinical trial of a new treatment protocol. As a
result, test groups may interact with cultured cells in an
environment that allows researchers to determine whether
the experiment had any negative effects on the cells .
Additionally, researchers can determine whether the cells are
actively dividing when they are treated. Sumida et al.
conducted an in vitro experiment in 2019 on rat cells that
showed PRF boosted osteoprotegerin levels in MC3T3-E1
cell cultures, indicating that PRF played a significant role in
the initial stages of osteogenesis by regulating osteoblastic
differentiation. Esmaeilnejad et al. * investigated the effects
of L-PRF and advanced PRF (A-PRF) on the osteoblastic
cell line MG-63. Their findings demonstrated that A-PRF
was more effective at promoting osteoblastic proliferation
and mineralization, whereas L-PRF predominantly
stimulated cellular proliferation. According to the authors, no
research has been done on the osteogenic potential of T-PRF
clots containing neem gel or antibiotics
(amoxicillin/clavulanate or metronidazole) in osteoblast
cells.

The aim of this in vitro study was to compare the
osteogenic differentiation of osteoblastic cell lines exposed
to neem-embedded T-PRF and antibiotic-embedded T-PRF.

Gummaluri SS, et al. Vojnosanit Pregl 2026; 83(10): 639-652.

Methods
Study design, sample collection, and ethical clearance

This study was an in vitro experiment approved by the
Department of Periodontics, Saveetha Institute of Technical
and Medical Sciences (SIMATS), and Saveetha Dental
College and Hospital, Chennai, India. The study was
conducted in accordance with the protocol authorized by the
institutional and/or licensing Committees of Saveetha Dental
College and Hospital and was properly reviewed by Saveetha
University, Chennai, India (No. SRB/SDC/PhD/PERIO-
2251/24/245, from August 8, 2024). Blood sample collection
adhered to proper protocols and regulations. The study
followed appropriate ethical norms and was conducted in
accordance with the Declaration of Helsinki. Confidentiality
was maintained to safeguard the volunteers’ privacy. Verbal
and written informed consent was obtained from the subjects
and/or legal guardians before conducting the study. The pros
and cons of the study protocol were explained, and after
acceptance, the blood-drawing procedure was performed.

Inclusion and exclusion criteria

A healthy, 31-year-old male with no blood-related
problems, willing to donate blood and take part in the study,
was recruited for the study. As this was an initial exploratory
study, only one individual’s blood was considered. Subjects
who were not interested, unwilling to donate blood, or on
any sort of medication were excluded.

Study groups

Groups consisted of T-PRF + AMX, T-PRF + MET, T-
PRF + neem, and T-PRF clot without any additional sub-
stances, which was used as the control.

Procedure and total sample size of study

Triplication was done for each group, so a total of 12
experiments (i.e., 36 tests) were performed for the [3-(4,5-
dimethylthiazol-2-yl)-2,5 diphenyl tetrazolium bromide]
(MTT) assay at three different time intervals (on day 1, 3,
and 7) for viability of osteoblast cells (MG-63). For quantita-
tive polymerase chain reaction (QPCR), 12 experiments were
done on day 7 [gene expression for osteopontin (OSP), alka-
line phosphatase (ALP), and BMP-2]. Triplication was also
performed for alizarin red S (ARS) staining. For mineraliza-
tion assessment, 12 experiments were done on day 21. The
study adhered to the Checklist for Reporting In-vitro Studies
— CRIS guidelines to the extent possible.

Antibiotic gels and neem gel preparations

Amoxiclav gel (AMX) (TBDO003-1vl Biomall, India),
metronidazole (Cat No. 210340050, Thermo Fisher Scien-
tific), and neem gel were commercially prepared from Peri-
oBiologics Lab, Hyderabad, India, in insulin syringes using
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weight/weight percentage. AMX was prepared by mixing
amoxicillin, clavulanate, carboxymethyl cellulose (Cat No.
332640010, Thermo Fisher Scientific), magnesium stearate
(Cat No. PA13 66000 Pharmaffiliates), polycarbophil pow-
der, and glycerine (Cat No. 2143-03, Thermo Fisher Scien-
tific) to form an 18% concentration. Metronidazole gel
(MET) was prepared using Poloxamer 123 (Cat No.
FP106449, Biosynth Inc.), propylene glycol, methylisothia-
zolinone (CAS No. 2682-20-4, Santa Cruz, India), and dis-
tilled water in the required quantity to prepare a 30% concen-
tration. To prepare 100 g of neem extract, 20 g of neem
leaves (CAS No. 84696-25-3, Bureau of Indian Standards)
were boiled in 1 L of water; further, 20 g Carbopol 934P
(Himedia), calcium chloride 0.02%, and sodium chloride
0.9% were added to form a 12% concentration neem gel.

Preaparation of titanium-prepared platelet-rich fibrin
clots and their incorporation with antibiotic gels or
neem gel to form eluates

Twenty mL of blood was collected through the antecu-
bital vein from a healthy volunteer and centrifuged at 3,500
rotations per min for 15 min (Remi 8C, New Delhi, India)
(modified Tunali et al. *® protocol) to obtain T-PRF in sterile
medical-grade Ti tubes (Grade 2, Supra Alloys Company,
Camarillo, USA). This T-PRF preparation protocol was
adapted from the previously published articles of
Bhattacharya et al. 2> 22, Clots were carefully retrieved using
sterile tweezers from Ti tubes and placed on Petri dishes,
which were later transferred to Eppendorf tubes for lyophi-
lization. Lyophilized T-PRF clots were mixed with antibiotic
gel or neem gel in Dulbecco’s Modified Eagle Medium
(DMEM), incubated to obtain a proper eluate, and exposed

e o

AMOXICILLIN+ CLAVULANATE | 5| |

>

METRONIDAZOLE

—fm _; I
+
NEEM
T-PRF \
CLOTS
T-PRF ALONE

' ELUATES OF
T-PRF+ AMX/ MET/ NEEM AND
T-PRF ALONE TAKEN

to the wells of osteoblast cells on days 1, 3, and 7 to perform
the MTT assay and gPCR on day 7.

Osteoblast culture

DMEM supplemented with 10% foetal bovine serum
and 1% penicillin-streptomycin was used to culture MG-
63 (osteosarcoma cell line) osteoblast cells obtained from
the National Center for Cell Science, Pune, India. They
were grown in a humidified atmosphere at 37 °C with 5%
COa.

MTT assay

The MTT assay was used to assess cell viability and
proliferation on days 1, 3, and 7. After seeding 10,000 osteo-
blast cells per well in 96-well plates, the corresponding T-
PRF clot eluate containing AMX, MET, and neem was incu-
bated separately, and the results were compared to the T-PRF
clot eluate alone. Cells were cultured for 4 hrs after adding
MTT solution (5 mg/mL) at all time points, then incubated
again for 4 hrs at 37 °C to calculate percentage viability. Di-
methyl sulfoxide was used to dissolve the formazan crystals,
and absorbance at 570 nm was measured using a microplate
reader [Synergy™ hybrid Multi-Mode Reader (BioTek,
Winooski, VT, US)] (Figures 1 and 2).

The percent cell viability was calculated using the re-
sulting equation 33:

OD(test sample)-0D (blank)

Cell viability (%) =
OD(PC)-0D (blank)

where OD stands for optical density, and PC is the positive
control.

N = @
‘ ‘\\ = / OSTEOBLASTIC

CELL LINES MG-63
OSTEOBLASTIC CELLS
CELLS CULTURED l'
200000000000
000000000000
$23233822588
888888888888 080923232323
PO00O0VVOTOE _ $08222222582¢
Q00000000000 - 9L
000000000000 0200000000000
[ 18] s T Ts1 T 1sT 1 ~ -
(sl T DI Tl T 161 11
000000000 00Q
MTT ASSAY WAS OSTEOBLASTIC CELL
LINES WERE

PERFORMED ON 15T, 3RP

AND 7™ DAY CULTURED AND

ELUATES WERE
ADDED SEPERATELY

CELLS MORPHOLOGY WERE CHECKED UNDER
PHASE CONTRAST MICROSCOPE

Fig. 1 — Schematic representation of the MTT assay procedure of the study and
the method of incorporating T-PRF and AMX/MET/neem eluates.
MTT - [3-(4,5-dimethylthiazol-2-yl)-2,5 diphenyl tetrazolium bromide];
T-PRF - titanium-prepared platelet-rich fibrin; AMX — amoxiclav gel; MET — metronidazole gel.
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Fig. 2 — a) T-PRF retrieval from tubes; b) T-PRF placed on culture plates; c) T-PRF sample eluate
in Eppendorf tubes; d) the immediate (AMX/MET) and neem eluates mixed with T-PRF eluate
after vortexing; e) the final eluates of both test and control groups in an Eppendorf tube,
which was ready to use on MG-63 osteoblastic cells.

T-PRF - titanium-prepared platelet-rich fibrin; AMX - amoxiclav gel; MET - metronidazole gel.

T-PRF T-PRF+AMX T-PRF+MET T-PRF+neem

Day-1

Day-3

Day-7

Fig. 3 — The biocompatibility of T-PRF gels incorporated with AMX, MET, and neem gels,
along with the control group on osteoblast cells, was evaluated by morphological
assessment using phase contrast (x20 magnification).
T-PRF - titanium-prepared platelet-rich fibrin; AMX — amoxiclav gel; MET — metronidazole gel.

Further biocompatibility of T-PRF eluate incorporated

teoblasts was morphologically assessed and visualized under a
with AMX/MET/neem, along with T-PRF eluate alone, on os-

phase contrast microscope at x20 magnification (Figure 3).
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Ribonucleic acid isolation and reverse transcription-
guantitative polymerase chain reaction (RT-qPCR) for
osteogenic markers

Total ribonucleic acid (RNA) was extracted using
TRIzol™ reagent (Thermo Fisher Scientific, Waltham,
MA, USA). A NanoDrop™ ND 100 (Thermo Fisher Scien-
tific, Waltham, MA, USA) was used for ultraviolet spec-
trometry at 260 and 280 nm to measure RNA quantity and
purity. In addition, 500 ng of RNA was converted into
complementary deoxyribonucleic acid — DNA (cDNA) us-
ing the PrimeScript™ RT Reagent Kit (Perfect Real Time,
Takara, Shiga, Japan). Using Bio-Rad Connect real-time
PCR equipment (Bio-Rad, Hercules, CA, USA) and KA-
PA SYBR™ Fast Master Mix (2x) Universal (Kapa Bio-
systems, Sigma, Darmstadt, Germany), qPCR analysis
was conducted. Three indicators associated with osteo-

genesis were selected for analysis: BMP-2, OSP, and
ALP, and primer design was employed using primer blast
software (Table 1). B-actin was used as a housekeeping
gene (Figure 4). Three independent qPCR experiments
were carried out for three osteogenic markers: OSP, ALP,
and BMP-2. To maximize PCR amplification properties,
primer sets were employed. OSP and BMP-2 were subject-
ed to a real-time PCR reaction at 95 °C for 3 min, fol-
lowed by 40 amplification cycles at 95 °C for 3 sec and
58 °C for 30 sec. After the reaction was run at 95 °C for
3 min, 40 amplification cycles were carried out for ALP at
95 °C for 3 seconds and 60 °C for 30 sec. The information
was assessed using Bio-Rad CFX Manager software ver-
sion 3.0. Relative expression levels of OSP, ALP, and
BMP-2 were quantified using the double delta cycle
threshold (2"24¢") method, which was the most convenient
way of assessment 34 35,

Table 1
The forward and reverse primers used for checking the PCR in the present study

Gene Forward 5°-3 Reverse 5°-3’
B-actin
(housekeeping) TCGTGTTGGATTCTGGGGAC ACGAAGGAATAGCCACGCTC
OosP CCTGGCTGAATTCTGAGGGAC TATAGGATCTGGGTGCAGGCT
ALP TGGGCATTGTGACTACCACTCGG CCTCTGGTGGCATCTCGTTATCC
BMP-2 TGCTAGTAACTTTTGGCCATGATG GCGTTTCCGCTGTTTGTGTT

PCR - polymerase chain reaction; OSP — osteopontin; ALP — alkaline phosphatase; BMP-2 — bone morphogenetic protein-2.

Osteoblastic cell line

T- PRF +
Augmentin

T-PRF+
Metronidazole

T - PRF +
Neem

T - PRF Alone

Gene expression of ALP on 7th day -=——

Cultured osteoblastic cell lines for performing
qPCR gene expression of ALP,BEMP-2,0SP

l
A\B\B\C

cDNA was extracted for all the groups

l

Gene expression of BMP-2 on 7th day-= " oo

Gene expression of OSP on 7th day -=—

Fig. 4 — Schematic representation of the gPCR protocol of the study.
T-PRF - titanium-prepared platelet-rich fibrin; gPCR — quantitative polymerase
chain reaction; ALP - alkaline phosphatase; BMP-2 — bone morphogenetic protein;
OSP - osteopontin; cDNA — complementary deoxyribonucleic acid.
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Alizarin red S staining assay

To evaluate late-stage osteogenic differentiation and
matrix mineralization, ARS staining was performed on
day 21. Human osteoblasts were cultured in 24-well plates
and exposed to four experimental conditions: T-PRF
alone, amoxiclav-incorporated (AMX) T-PRF,
metronidazole-incorporated (MET) T-PRF, and neem gel-
incorporated T-PRF clots. At the end of the incubation
period, cells were washed twice with phosphate-buffered
saline, fixed with 4% paraformaldehyde for 15 min at
room temperature, and subsequently stained with 2% ARS
(pH 4.2) for 20 min. Excess dye was removed by washing
with distilled water. For quantification, bound dye was
solubilized using 10% cetylpyridinium chloride, and the
absorbance was measured at 405 nm using a microplate
reader. Mineralization levels were compared across
groups to assess calcium deposition and osteogenic
potential.

Statistical analysis

GraphPad Prism software was used for statistical
analysis, with all collected data imported directly into the
program. One-way analysis of variance (ANOVA) test was
performed to assess the time changes for MTT assay (on
day 1, 3, and 7) with post-hoc Fisher’s least significant dif-
ference — LSD test on day 7. Data from gqPCR analysis (7"

day) and ARS (21 day) were initially checked for normal-
ization using the Shapiro-Wilk test. Because the data were
non-normally distributed, the Kruskal-Wallis test was em-
ployed for gPCR analysis. Dunn’s post-hoc multiple com-
parison test with Bonferroni adjustment was also performed
for gPCR. One-way ANOVA test with post-hoc honestly
significant difference — HSD test was performed for ARS
analysis. The value of p < 0.05 was considered statistically
significant.

Results

MTT assay (days 1, 3, and 7)

On days 1 and 3, overall ANOVA results were non-
significant (p > 0.05); therefore, post-hoc comparisons were
not performed. Compared with T-PRF alone, T-PRF +
AMX/MET showed no statistically significant differences on
days 1 and 3. In contrast, the T-PRF + neem group showed a
statistically significant difference on day 3 (p = 0.0229)
compared with T-PRF alone. On day 7, overall ANOVA
results showed a significant difference among groups
(F=9.42, p = 0.001). Post-hoc and ANOVA analyses
revealed significantly higher viability for T-PRF + neem
(p=0.0034) and T-PRF + AMX (p = 0.0142) when
compared with T-PRF alone. Comparisons between test
groups (neem vs. AMX or MET) were non-significant
(p > 0.05) (Tables 2 and 3 and Figure 5).

Table 2

Mean percentages of MTT assay of T-PRF injected with antibiotics, neem gel, and control on days 1, 3, and 7

Day T-PRF control, % T-PRF+AMX,%  T-PRF + MET, % T-PRF + neem, % F p-value

1 100+ 0 91.64 +4.82 97.86 + 3.40 97.10 £2.92 2.334 0.150
p-value 0 0.070 0.079 0.1517

3 102.36 £ 0 103.96 £5.39 106.58 + 1.40 11151 £3.41 2.827 0.107
p-value 0 0.325 0.286 0.0229*

7 108.66 £ 0 120.29 £4.94 122.12 £1.93 125.55 £ 2.50 9.42 0.001*
p-value 0 0.142* 0.286 0.0034*

MTT - [3-(4,5-dimethylthiazol-2-yl)-2,5 diphenyl tetrazolium bromide]; T-PRF -

fibrin; AMX - amoxiclav gel; MET — metronidazole gel.
Values are given as mean + standard error.
Note: *Statistically significant (p < 0.05).

Table 3

titanium-prepared platelet-rich

Least significant difference (LSD) post-hoc
comparisons among the groups on day 7

Pairwise comparison p-value
T-PRF + AMX vs. T-PRF alone 0.0142"
T-PRF + MET vs. T-PRF alone 0.286
T-PRF + neem vs. T-PRF alone 0.0034"
T-PRF + AMX vs. T-PRF + MET 0.603
T-PRF + AMX vs. T-PRF + neem 0.136
T-PRF + MET vs. T-PRF + neem 0.821

T-PRF - titanium-prepared platelet-rich fibrin;

AMX — amoxiclav gel; MET — metronidazole gel.

Note: *Statistically significant difference (p < 0.05) based
on Fisher’s LSD post-hoc test.
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Fig. 5 — Biocompatibility of T-PRF clots incorporated with AMX, MET, and neem gels, along with
the control group (T-PRF alone), on osteoblast cells was evaluated on days 1, 3, and 7 by MTT assay.
T-PRF - titanium-prepared platelet-rich fibrin; AMX — amoxiclav gel; MET — metronidazole gel;
MTT - [3-(4,5-dimethylthiazol-2-yl)-2,5 diphenyl tetrazolium bromide].
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Table 4
Mean gene expression levels of OSP, ALP, and BMP-2 measured
by gPCR in the T-PRF treatment groups on day 7

Groups OSP ALP BMP-2
T-PRF alone 1.00 +0.00 1.00 +0.00 1.00 +0.00
T-PRF + AMX 3.43+0.80 3.03+0.11 2.53%0.75
T-PRF + MET 4.83+£1.09 3.49+£0.29 3.20£0.85
T-PRF + neem 5.33+£0.39 13.31+£2.03 6.61 +1.59
H-test 8.191 9.804 9.024
p-value 0.0422" 0.0203" 0.0290"

OSP - osteopontin; ALP — alkaline phosphatase; BMP-2 — bone morphogenetic protein-2;
gPCR - quantitative polymerase chain reaction; T-PRF — titanium-prepared platelet-
rich fibrin; AMX — amoxiclav gel; MET — metronidazole gel.

Values are given as mean + standard error.

Note: *Statistically significant difference (p < 0.05). H — primary test statistic for

the Kruskal-Wallis test.

20

Relative mRNA expression
/ B-actin

ALP

T-PRF

T-PRF +AMX

T-PRF + MET
T-PRF + neem

Osteoginc markers

Fig. 6 — Expression of selected osteoblastic markers based on relative mRNA levels (QPCR)
in osteoblast cells continuously treated with T-PRF clots incorporated with AMX, MET,
and neem gels, along with the control group, for 7 days.

Note: Average values * standard deviation are plotted, indicating significantly higher levels
in the T-PRF + neem group when compared with other groups.
mRNA — messenger ribonucleic acid; gPCR — quantitative polymerase chain reaction;
T-PRF — titanium-prepared platelet-rich fibrin; AMX — amoxiclav gel; MET — metronidazole gel.

Quantitative polymerase chain reaction (day 7)

All test groups (T-PRF + AMX/MET/neem) showed a

significant increase in OSP expression (p

0.0422)

compared to the control group (T-PRF alone). A similar
trend of significantly increased ALP (p = 0.0203) and BMP-
2 (p = 0.0290) levels across all test groups was noted
compared with the control group (Table 4 and Figure 6).
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However, when Dunn’s post-hoc test was performed for
group comparison, all differences were non-significant,
except for the comparison between the T-PRF + neem group
and T-PRF alone (Table 5).

Alizarin red S staining (day 21)

On day 21, ARS analysis revealed statistically
significant differences among all groups (p < 0.001). T-
PRF + neem demonstrated the highest mineralization and
calcium deposition, followed by T-PRF + MET and T-PRF
+ AMX, while T-PRF alone showed the lowest values
(Table 6).

Post-hoc tests confirmed significant differences for
each test group compared to T-PRF alone (p < 0.05). When
comparisons were performed among the test groups, a

significant difference (p = 0.0133) was reported for T-PRF +
neem compared with T-PRF + AMX, while the remaining
comparisons were non-significant (p > 0.05) (Table 7). The
results showed increased calcium deposition in both T-PRF +
AMX and T-PRF + MET compared to T-PRF alone. The
neem-incorporated T-PRF group demonstrated relatively
higher mineralization than the T-PRF + AMX/MET groups,
suggesting enhanced late-stage osteogenic activity. This
mineralization evidence provides functional confirmation of
osteogenic differentiation when observed under a phase-
contrast microscope (Figure 7). Thus, the T-PRF + neem
group exhibited greater mineralization and a stronger
osteoinductive effect than T-PRF alone. The second highest
representation was recorded for T-PRF + MET, followed by
T-PRF + AMX, with T-PRF alone showing the lowest values
(Figure 8).

Table 5
Dunn’s post-hoc multiple comparison test (Bonferroni-adjusted) for gene expression of qPCR analysis
Comparisons OSsP ALP BMP-2
T-PRF vs. T-PRF + AMX 1.0000 1.0000 1.0000
T-PRF vs. T-PRF + MET 0.2407 0.4085 0.4085
T-PRF vs. T-PRF + neem 0.0372" 0.0125" 0.0182"
T-PRF + AMX vs. T-PRF + MET 1.0000 1.0000 1.0000
T-PRF + AMX vs. T-PRF + neem 1.0000 0.4085 0.6624
T-PRF + MET vs. T-PRF + neem 1.0000 1.0000 1.0000

gPCR - quantitative polymerase chain reaction; OSP - osteopontin; ALP - alkaline phosphatase;
BMP-2 — bone morphogenetic protein; T-PRF — titanium-prepared platelet-rich fibrin; AMX — amoxiclav gel;

MET - metronidazole gel.
Note: *Statistically significant (p < 0.05).

Table 6
Mean values of ARS staining among the groups on day 21 (one-way ANOVA)
Values T-PRF T-PRF + AMX T-PRF + MET T-PRF + neem F p-value
Mean + SE 0.33+0 0.82+0.02 1.01 +0.06 1.50 £0.04 266.154  <0.0001"
p-value 0 0.0018" 0.0023" 0.0006"

ARS - alizarin red S; ANOVA - analysis of variance; T-PRF - titanium-prepared platelet-rich fibrin;
AMX — amoxiclav gel; MET — metronidazole gel; SE — standard error.

Note: *Statistically significant (p < 0.05).

Table 7

The post-hoc pairwise comparisons among
all the groups for ARS staining on day 21

Group-wise comparison p-value
T-PRF + AMX vs. T-PRF + MET 0.7484
T-PRF + AMX vs. T-PRF + neem 0.0133"
T-PRF + MET vs. T-PRF + neem 0.0645

ARS - alizarin red S; T-PRF — titanium-prepared platelet-rich
fibrin; AMX - amoxiclav gel; MET — metronidazole gel.

Note: *Statistically significant (p < 0.05).
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T-PRF T-PRF+AMX

T-PRF+MET T-PRF+neem

Fig. 7 — Alizarin red S staining of osteoblast cultures treated with T-PRF alone (control), antibiotic-
incorporated (AMX/MET) T-PRF, and neem-incorporated T-PRF clots after 21 days of incubation
at 50 um scale bar at x20 magnification. The staining and white arrows indicate calcium-rich mineral
deposition, a hallmark of osteogenic differentiation and suggesting an enhanced osteogenic potential.
T-PRF - titanium-prepared platelet-rich fibrin; AMX — amoxiclav gel; MET — metronidazole gel.

Calcium deposition

T-PRF  T-PRF + AMX T-PRF + MET T-PRF + neem

Fig. 8 — Quantitative analysis of mineral deposition by measuring ARS stain eluted
from osteoblast cultures at day 21. Absorbance was recorded at 405 nm. Both the antibiotic
+ T-PRF and neem + T-PRF groups showed significantly higher calcium deposition
compared to the control, with the neem group exhibiting the highest mineralization.
Data represent mean + standard error.

ARS —alizarin red S; T-PRF - titanium-prepared platelet-rich fibrin; AMX - amoxiclav gel;
MET - metronidazole gel; n — number.

Note: ™ Indicates statistical significance for the T-PRF + neem group compared with
all groups, and * also indicates statistical significance of T-PRF + AMX/MET
when compared with T-PRF alone (control).

Discussion differentiation potential. Cell viability and differentiation
were determined using MTT; gPCR was used to assess gene

To assess cell viability in osteoblastic cells, the current  expression, and verification of mineralization was done by
study looked at a novel therapy regimen that included herbal ~ ARS staining. The study utilized MG-63 cells—human
extract and antibiotics in T-PRF for gene expression and  osteosarcoma cells. These osteosarcoma cell lines, in
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contrast to normal osteoblast cells, have a different route that
includes fewer or faulty interactions with immune cells. This
immunological response may also be influenced by the
microenvironment of carcinoma cell lines and the absence of
significant expression of major histocompatibility complex
class I (MHC I). This may partially explain the absence of
detectable abnormalities in the tests and the lack of observed
immunological reactions 3. This research offers a method for
identifying T-PRF as SDDS. The specific antibiotics used in
the current study were selected because they represent
established standard treatments for periodontitis %

Additionally, the rationale behind utilizing neem extract
in the current study was its antibacterial, antioxidant, and
analgesic effects. The current study used MG-63
osteosarcoma cells because of their replication as
osteoblastic cells and their assistance with the study
protocols. According to a histological analysis by
Gummaluri et al. *, a thin fibrin network formed when neem
gel was injected into T-PRF clots. These characteristics were
not statistically significant for T-PRF alone, and the cells had
a 26-75% score with a scattered or layered arrangement and
a wider distribution. This suggested that herbal extracts
could be indirectly integrated into T-PRF without
significantly changing the fibrin structure.

Gummaluri et al. * further conducted a histological
study evaluating the incorporation of antibiotic gels, such as
AMX and MET, and neem herbal extract gel into T-PRF.
The research examined the results of adding AMX/MET or
neem to T-PRF using light microscopy and SEM. It was
determined that adding drugs or herbal extract into clots did
not change the fibrin structure. The haziness captured in the
SEM images suggested that these antibiotics or herbal
extracts had successfully penetrated and adhered to the T-
PRF fibrin surface, creating a system for continuous drug
release. Since platelet concentrates are known to retain
growth factors and release them over a period of time,
Gummaluri et al. “° conducted another study in which they
incorporated neem and Triphala (T.) indica gels into T-PRF
clots. The release of IGF-1, vitamin C, and azadirachtin was
evaluated at 6 hrs, 72 hrs, 7 days, and 14 days using
individual assay methods. The findings indicated that both
herbal groups demonstrated consistent release of vitamin C
and azadirachtin throughout the duration of the experiment,
with no significant differences between them. Even IGF-1
production was not suppressed. This demonstrates that T-
PRF may be employed as an SDDS. The majority of
published studies were limited to light microscopy and SEM.
Previous research findings were connected with the literature
on the interactions or combination forms of antibiotics and
T-PRF 34 Due to the scarcity of information on T-PRF
clots on osteoblast cells treated with AMX, MET, or neem,
the present study was performed.

The current study findings show a mixed pattern
compared with Manzano-Moreno et al. *, in terms of the
results of AMX-incorporated T-PRF. Manzano-Moreno et
al. * concluded in their study that plain amoxicillin had a
beneficial impact on osteoblastic differentiation at
concentrations up to 400 pg/mL, which resulted in higher
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expression of TGF-B receptor type 1, type | collagen, and
osteocalcin. They also found that 150 g/mL clindamycin is
far more effective at sterilizing the intraoral autogenous
grafts. Their research also showed that clindamycin was a
superior antibiotic. These two studies differed mostly in the
type of materials utilized and the distinct application of T-
PRF, which potentially demonstrated increased viability and
greater gene expression of BMP-2, ALP, and OSP. Given the
favorable findings regarding cell viability and gene expression
in the present study, it is possible that the anti-inflammatory
effects of amoxicillin/clavulanate contributed to the observed
effects in the T-PRF + AMX group, potentially explaining the
favorable gene expression and osteogenic effects observed in
this group > 3, The current results regarding the T-PRF +
AMX group can be compared to Bilginaylar et al. *2, who
stated that antibiotic-loaded PRF had better outcomes—
including accelerated tissue healing and reduced postoperative
pain and trismus—compared to PRF alone. They also
concluded that antibiotic-incorporated PRF  reduced
inflammation and bacterial load. The difference from the
previously quoted study was the type of platelet concentrates
used; the method of injecting antibiotics or herbal extract was
different, but the addition of antibiotics and herbal extract had
good cell viability and gene expressions.

The current study findings of MET integrated T-PRF
for qPCR and MTT assay were similar to those of Duggal et
al. ©*, where they came to the conclusion that at 7 days, MET
showed positivity for ALP and BMP activity, along with
increased osteoblastic differentiation. Osteogenic
differentiation and the development of mineralized nodules
were additional outcomes seen three weeks after therapy.
When MET was employed, the messenger ribonucleic acid —
MRNA levels of osteogenic genes were elevated in bone
mesenchymal stem cells. The nitroimidazole ring and the
diminished anti-inflammatory impact may be responsible for
the beneficial osteogenic action of the current study. The
MET effect may also involve activation of the Wnt pathway,
which is thought to be responsible for the expression of
osteogenic indicators such as BMP-2 or Runx2, essential
transcription factors for hard tissue formation, development,
differentiation, and regeneration.

Current research indicates that both neem-incorporated
(T-PRF + neem) and antibiotic-incorporated (T-PRF +
AMX/MET) clots significantly enhance osteoblast viability
and osteogenic differentiation compared to the control.
Notably, the T-PRF + neem group demonstrated
substantially superior outcomes numerically. The bioactive
substances in neem, such as azadirachtin, nimbidin,
nimbolide, and nimbin, may be responsible for the neem-
incorporated T-PRF’s better performance, which have been
demonstrated to regulate cell responses, improve
antibacterial and anti-inflammatory qualities, and aid bone
healing. Neem components also reduce inflammatory
mediators like tumour necrosis factor (TNF)-a, IL-1, and IL-
6 that would decrease osteogenesis. It also shows down-
regulation of receptor activator of nuclear factor kappa beta
ligand - RANKL and helps in up-regulation of
osteoprotegerin 4,
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The results of the current study were further supported
by qPCR analysis, which revealed higher gene expression
of key osteogenic markers, such as OSP, ALP, and BMP-2,
in all test groups compared with T-PRF alone, with the
highest expression observed in the T-PRF + neem group.
The T-PRF + neem group showed significantly higher
expression of all three markers than the T-PRF-alone
group. Neem-integrated T-PRF is indicative of a more
positive osteogenic environment, as it supports bone
formation and osteoblast differentiation. Neem gel
produced better osteogenic potential than the antibiotic-
incorporated T-PRF gels. Though the presence of
antibiotics may have contributed to the positive osteogenic
potential, the discrepancy among group results may be
attributed to prolonged periods of cellular stress or
restricted proliferation %46,

In the present study, the antibiotics and the herbal
extract were added post-centrifugation. Cell viability and
gene expression were then evaluated in osteoblastic cell
lines, demonstrating promising outcomes. These findings
can be indirectly compared to a recent systematic review by
Niemczyk et al. “, which examined 13 in vitro
experiments. In those studies, antibiotics were incorporated
into the PRF using various techniques, including direct
addition prior to blood centrifugation #’. It was determined
that systemic administration of antibiotics was the most
effective approach. The addition of antibiotics prior to
centrifugation enhanced the antimicrobial activity of PRF
and resulted in larger zones of inhibition. The antimicrobial
properties of PRF were superior to those of many
alternative materials, including collagen sponges. As a
result, they also claimed that antibiotic-loaded PRF is a
powerful tool for targeted antimicrobial delivery and may
be a viable choice in clinical practice. Thus, the current
study demonstrates that the T-PRF + neem group provides
a treatment strategy for dentistry to utilize herbal extracts
in future non-surgical and surgical periodontal treatments.
Neem components have many positive properties, such as
anti-inflammatory, antibacterial, antioxidant, and antiviral,
which are very important for good wound healing (both
soft and hard tissues) “8. Assessing the ALP, BMP-2, and
OSP gene expressions with late-stage ARS mineralization
assays was a key strength of the current research to
determine the importance of this novel treatment protocol
and also to use T-PRF as SDDS.

Current study results of herbal extract neem shared a
similar pattern with that of a recent study performed by
Gummaluri et al. *°. Mangosteen rind and T. indica gel
extracts were injected into T-PRF clots and checked for
MTT assay, qPCR gene expressions, and ARS staining,
where they concluded both that the treatment groups
showed similar cell viability and that T-PRF + T. indica
showed better gene expression. They also concluded that

these herbal extracts added to T-PRF and subjected to
future human trials might be better for hard tissue
healing. Therefore, this suggests that T-PRF can be used
as SDDS.

Limitation of the study

A limitation of the present study was the small sample
size. The MTT assay, gene expressions, and ARS analyses
performed in the current study had restricted gene and time
points, which may affect the study outcomes. Checking
gene expressions both pre- and post-treatment at multiple
time points can help in the proper establishment of a
comprehensive picture of the biological process (i.e., multi-
time-point gene expression would offer deeper insight into
the Kkinetics of osteogenic differentiation). Another
limitation of the study was the use of MG-63 osteosarcoma
cells instead of primary human osteoblasts. Further, a
larger sample size with more replicates would improve
statistical validity. Experiments with human osteoblast cells
and in vivo trials might have enhanced the outcomes of the
study. This study was an initial exploratory study, and in
vitro model applicability is confined to testing the initial
lab findings. Translating in vitro results to clinical settings
through animal and clinical trials will provide better-
established scientific outcomes to roll out this treatment
strategy of T-PRF as SDDS into routine dental practice.

Conclusion

The present study concluded that both antibiotic-
(amoxicillin/clavulanate or metronidazole) and neem-
incorporated titanium-platelet rich fibrin clots demonstrated
osteogenic potential compared with titanium-platelet rich
fibrin clots alone. Given the growing concern over
antibiotic resistance, neem extract offers a promising
alternative for bone regeneration without compromising
antimicrobial  properties. The enhanced osteoblast
proliferation and elevated expression of osteogenic markers
with neem extract suggest its potential as a biocompatible,
osteogenic agent for regenerative therapies. Further in vitro
studies using primary cells and additional blood donors, as
well as subsequent validation in animal models and
randomized clinical trials for in vivo use, are recommended
to confirm these findings.
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Abstract

Background/Aim. Pharmaceutical practice requires not
only technical expertise but also interpersonal,
motivational, —and  leadership-related = competencies.
However, there is a lack of context-specific instruments for
assessing these constructs in pharmacy practice. The aim of
this study was to develop and conduct an initial
psychometric evaluation of the Workplace Personality Scale
(WPS), the Achievement Motivation Scale (AMS), and the
Agile Leadership Scale (ALS) among Serbian community
pharmacists. Methods. Items were developed through a
literature review and expert input, followed by content
review and pilot testing. The final instruments were
administered to 633 pharmacists. Internal consistency was
evaluated using Cronbach « coefficient, while exploratory
factor analysis (EFA) was conducted to examine the
internal  structure. Correlation analyses and group
comparisons were performed using appropriate statistical
tests. Results. All scales demonstrated satisfactory to high
internal consistency (« = 0.855-0.947). EFA revealed a

Apstrakt

Uvod/Cilj. Farmaceutska praksa zahteva ne samo
tehnicku ekspertizu, vec i interpersonalne, motivacione i
liderske kompetencije. Medutim, postoji nedostatak
kontekst-specificnih  instrumenata za procenu ovih
osobina u farmaceutskoj praksi. Cilj rada bio je razvoj i
inicijalna psihometrijska evaluacija Skale licnosti na
radnom mestu (Workplace Personality Scale — WPS), Skale
motivacije za postignucéa (Achievement Motivation Scale —
AMS) i Skale agilnog liderstva (Agile Leadership Scale —
ALS) kod farmaceuta zaposlenih u javnim apotekama u
Srbiji. Metode. Stavke su razvijene na osnovu pregleda
literature i ekspertske procene, nakon cega su sprovedeni
pregled sadrzaja i pilot testiranje. Konac¢ni instrumenti
primenjeni su na uzorku od 633 farmaceuta. Interna

four-factor structure for the WPS and predominantly
unidimensional structures for AMS and ALS. Participants
reported relatively high workplace-related behavioral
tendencies and achievement motivation, while perceptions
of supervisory support and adaptive leadership behaviors
were more moderate. Positive to strong associations were
observed among the scales (r = 0.495-0.711). Differences
were found according to gender, age, and professional
experience, while other demographic variables showed no
consistent associations. Conclusion. The study provides
preliminary evidence on the internal structure and reliability
of three context-specific instruments developed for Serbian
community pharmacists. Further validation is required,
including confirmatory factor analysis, test-retest reliability,
and assessment of external wvalidity, before broader
application.

Keywords:

data interpretation, statistical; motivation; pharmacy;
pharmacists; serbia; surveys and questionnaires;
workplace.

konzistentnost procenjena je pomocu Cronbach-ovog o
koeficijenta, dok je za ispitivanje interne strukture
sprovedena cksploratorna faktorska analiza (EFA).
Analize korelacije i poredenja izmedu grupa sprovedene
su  primenom  odgovaraju¢ih  statistickih  testova.
Rezultati. Sve skale pokazale su zadovoljavaju¢u do
visoku internu konzistentnost (« = 0.855-0.947). EFA je
ukazala na cetvorofaktorsku strukturu WPS i1 pretezno
jednodimenzionalne strukture za AMS i ALS. Ucesnici su
prijavili ~ relativno  ucestale bihevioralne tendencije
povezane sa radnim mestom i motivaciju za postignu¢em,
dok su percepcije podrske supervizora i adaptivnog
liderskog ponasanja bile rede. Primeéene su pozitivne do
jake povezanosti izmedu skala (r = 0,495-0,711).
Utvrdene su razlike u odnosu na pol, starost i
profesionalno iskustvo, dok druge demografske varijable
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nisu pokazale konzistentne povezanosti. Zakljucak.
Studija pruza preliminarne dokaze o unutrasnjoj strukturi
i pouzdanosti tri kontekst-specificna  instrumenta
razvijena za farmaceute zaposlene u javnim apotekama u
Srbiji. Pre njihove Sire primene potrebna je dalja
validacija, ukljucujuéi konfirmatornu faktorsku analizu,

procenu pouzdanosti metodom test-retest i procenu
spoljasnje validnosti.

Kljucne reci:
statistiCka analiza podataka; motivacija; apoteka;
farmaceuti; srbija; ankete i upitnici; radno mesto.

Introduction

Pharmaceutical practice is a demanding and dynamic
profession that requires not only technical expertise but also
strong interpersonal, motivational, and leadership skills to
ensure high-quality patient care and organizational
effectiveness. Previous research has examined various
psychological and motivational factors in healthcare
professionals, highlighting the influence of personality traits,
achievement motivation, and leadership on work
performance and professional development 5.

However, most studies have examined these dimensions
in isolation, and few instruments specifically measure these
phenomena in pharmacy practice, particularly in community
and industrial pharmacy settings ® 7. Existing tools are either
too general or adapted from other healthcare or
organizational contexts, limiting their relevance for
evaluating pharmacists’ professional behavior, motivation,
and perceptions of leadership &1°.

The relationship between workplace personality,
achievement motivation, and perceived leadership can be
theoretically understood through shared work-related
behavioral and motivational processes. Employees with more
positive work-related behavioral tendencies may be more
likely to demonstrate higher levels of achievement
motivation, as both constructs reflect goal-directed
engagement, responsibility, and proactive work behavior. In
addition, perceived leadership support may further reinforce
motivational processes by shaping the work environment,
enhancing autonomy, and facilitating adaptive responses to
workplace demands. From this perspective, these constructs
are expected to be interrelated as part of a broader pattern of
work-related  functioning  within  healthcare  settings.
However, the present study adopts an exploratory approach,
without testing predefined directional hypotheses.

To address this gap, the present study has two main
objectives. First, it aims to develop and conduct a preliminary
psychometric evaluation of three novel scales specifically
adapted to the Serbian pharmaceutical context: the Workplace
Personality Scale (WPS), the Achievement Motivation Scale
(AMS), and the Agile Leadership Scale (ALS). These
instruments are conceptualized as context-specific measurement
tools capturing work-related behavioral tendencies, motivational
orientations, and perceived leadership support within pharmacy
practice, rather than as direct operationalizations of established
global trait models. The WPS was not developed as an
alternative to established personality models such as the Five-
Factor Model (FFM) ' or the honesty-humility (H),
emotionality (E), extraversion (X), agreeableness (A),
conscientiousness (C), and openness to experience (O) —

HEXACO model 2. Rather, it was designed to assess context-
specific behavioral and attitudinal tendencies expressed in
pharmacy practice, including responsibility, cooperation, work
engagement, and professional orientation. Consequently, the
construct labeled workplace personality should be understood as
a contextualized pattern of work-related behavioral dispositions
rather than a measure of stable global personality traits. The
AMS was informed by the broader achievement motivation
tradition, drawing conceptually on theories that emphasize goal
striving, persistence, personal responsibility, and self-directed
effort in professional contexts >, This tradition encompasses
several theoretical perspectives, including need-based,
expectancy-value, and self-determination approaches to
achievement behavior. Rather than attempting to distinguish
between specific theoretical components such as intrinsic
motivation, self-efficacy, or goal orientation, the present study
adopts a pragmatic and context-specific  approach,
conceptualizing achievement motivation as a general tendency
toward achievement-oriented behavior in pharmacy practice.
The ALS was developed to assess employees’ perceptions of
supervisory behaviors characterized by adaptability, support,
responsiveness, and facilitation of work processes in dynamic
healthcare environments. The construct is conceptually related
to established leadership frameworks, including perceived
supervisor support *, transformational leadership °, and servant
leadership 2. However, the term agile leadership is used in this
study to emphasize leadership behaviors that facilitate
adaptation to changing workplace demands and support
collaborative problem-solving within pharmacy teams. It is
acknowledged that conceptual boundaries between these
constructs remain subject to ongoing theoretical discussion. In
this study, agile leadership is conceptualized as perceived
adaptive supervisory support (as measured by the ALS),
including flexibility, communication, support, and facilitation of
work processes in pharmacy teams. The term ‘agile leadership’
is used as a pragmatic descriptor rather than a distinct theoretical
leadership model. Second, the study seeks to examine the
relationships among personal characteristics, achievement
motivation, and perceptions of supervisory support. Rather than
testing causal relationships or predictive models, it explores
preliminary associations among these constructs, offering a
contextualized understanding of the factors that support
professional development, effective management, and employee
engagement. These constructs are not intended to represent
distinct classical psychological taxonomies but context-specific
workplace-relevant composites.

By integrating scale development with empirical
investigation, this study provides initial evidence on the
structure and relationships of workplace personality,
achievement motivation, and perceived agile leadership within
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the Serbian pharmacy context. The focus is on exploratory
rather than confirmatory conclusions. The developed
instruments represent early-stage, context-specific measures
that require further validation, including confirmatory factor
analysis (CFA), test-retest reliability, and external criterion
validation in future research. All three instruments should be
interpreted as context-specific behavioral and perceptual
measures rather than operationalizations of established global
trait or leadership taxonomies.

Methods

Ethical approval

The study protocol was reviewed and approved by the
Ethics Committee of the Pharmaceutical Chamber of Serbia
(No. 30/1-4, from February 7, 2025). All participants
provided informed consent prior to participation. Data were
collected anonymously and treated confidentially in
accordance with ethical guidelines for human research.

Scale development and preliminary psychometric
evaluation

The study involved developing and preliminarily
psychometrically evaluating three novel scales designed
specifically for the Serbian pharmaceutical context: the
WPS, AMS, and ALS. The scale development process
comprised five sequential phases. First, during item
generation, items for each scale were generated based on an
extensive review of the literature on workplace personality
traits 227, achievement motivation 3! and agile
leadership %%, combined with qualitative input from
practicing pharmacists. These items were drafted to reflect
behaviors and attitudes relevant to community pharmacy
settings as perceived within this specific occupational
context. Second, content validation was conducted by a panel
of six experts, including one psychologist, one human
resources professional with expertise in organizational
behavior, one faculty professor from the School of
Pharmacy, and three practicing pharmacists. The panel
independently reviewed the item pool to assess relevance,
clarity, and comprehensiveness, resulting in minor wording
revisions without item additions or deletions. Content
validity relied on qualitative expert evaluation, as
guantitative indices such as the Content Validity Index (CVI)
were not calculated in this study and remain recommended
for future validation research. Third, during linguistic and
contextual development, items were developed in Serbian
within the target occupational context, ensuring linguistic
and conceptual appropriateness for the Serbian pharmacy
setting. All three scales were created and contextually and
linguistically adapted according to established guidelines for
scale development and adaptation * %7, Fourth, pilot testing
was conducted, with the preliminary scales administered to a
small sample of pharmacists (n = 10) to assess item clarity,
comprehension, and feasibility. This phase was limited to
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face validity assessment and was not used for psychometric
analysis. Minor revisions were made based on participant
feedback. Finally, reliability assessment involved evaluating
the internal consistency of each scale using Cronbach a.
Exploratory factor analysis (EFA) was performed to examine
the underlying factor structure as an initial exploratory step
in scale development rather than confirmatory validation.
The present study represents an initial stage of scale
development based on EFA, while CFA was not conducted
and is recommended for future validation studies using
independent samples.

Participants and sample size

The final survey was administered to a sample of 633
pharmacists working in community pharmacy settings in
Serbia. Participants were recruited through professional
associations and workplace contacts. Inclusion criteria
required participants to be licensed pharmacists actively
working in a professional pharmacy setting.

Sample size was determined to ensure adequate power
for both factor analysis and correlational studies, following
standard recommendations for scale validation (at least 5-10
participants per item) and population-based sampling
considerations.

This study represents a cross-sectional convenience
sample and is not intended for population-level
generalization.

Instruments

Participants completed three measurement instruments.
First, the WPS assessed work-related behavioral tendencies
and attitudes in pharmacy practice. Items reflected
behavioral and attitudinal patterns associated with work
engagement, responsibility, cooperation, and task orientation
in the workplace context. The scale does not operationalize
established personality taxonomies, but rather reflects
context-specific work-related behavioral patterns. Here, the
term ‘workplace personality’ is used as a contextual label
reflecting patterns of work-related behavioral tendencies
rather than stable personality traits as conceptualized in
major trait theories. Second, the AMS assessed work-related
motivational orientation in pharmacy practice, including goal
striving, persistence, self-directed effort, and responsibility
for achieving professional outcomes. The scale was
developed based on established theoretical frameworks of
achievement  motivation, encompassing goal-directed
behavior and self-regulatory processes in professional
settings. Finally, the ALS assessed perceptions of
supervisory behaviors related to support, adaptability,
communication, and facilitation of work processes in
pharmacy teams. In this study, this construct is
conceptualized as perceived adaptive supervisory support
rather than a distinct theoretical leadership framework. The
scale reflects perceived adaptive and supportive leadership in
dynamic healthcare environments and overlaps conceptually
with broader constructs, such as perceived supervisor support
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and transformational leadership. All scales used a 5-point
Likert scale (1 — Never, 5 — Always). Mean scores were
computed for each subscale and the overall scale to allow for
subsequent analyses. The full versions of these instruments
are provided in Supplementary Table 1.

Table 1
Demographic characteristics of the sample
Variable Values
Gender
female 579 (91.5)
male 54 (8.5)
Marital status
single 409 (64.6)
married 139 (22.0)
divorced 79 (12.5)
widowed 6 (0.9)
Educational level
pharmacy graduate 525 (82.9)
specialist studies 103 (16.3)
PhD 5(0.8)
Age, years 46.58 + 10.45
Experience, years 19.02 +9.86
PhD — Doctor of Philosophy.
All  values are given as numbers

(percentages) or mean + standard deviation.

Statistical analysis

Data were analyzed using SPSS (IBM SPSS Statistics
31.0.2.0). Descriptive statistics were performed [mean *
standard deviation (SD), range] for all items and scales.
Reliability analysis was conducted using Cronbach o for
internal consistency. EFA was conducted using principal axis
factoring with varimax rotation to examine the underlying
factor structure. Correlation analysis was conducted to
examine associations among workplace-related constructs.
For the comparative analysis, differences in the WPS, AMS,
and ALS scores across demographic variables (gender,
marital status, age, work experience, and educational level)
were assessed using statistical tests appropriate to the data
distribution. Normality of each variable was examined, and
depending on the distribution, independent t-tests or one-way
analysis of variance — ANOVA were used for normally
distributed data, while the Mann-Whitney U or Kruskal-
Wallis H tests were applied for non-normally distributed
data. Given observed non-normality, non-parametric tests
were ultimately applied for all comparative analyses.

Results
Participant characteristics

The final sample consisted of 633 pharmacists working in
community pharmacies. The majority of participants were
female (91.5%, n = 579) and single (64.6%, n = 409). The
participants” educational levels varied, with most holding a
pharmacy degree (82.9%, n = 525), followed by specialist
studies (16.3%, n = 103) and Doctor of Philosophy (PhD)
degrees (0.8%, n = 5). Participants’ ages ranged from 25 to 77

years (mean = 46.58, SD = 10.45), with work experience
ranging from 1 to 44 years (mean = 19.02, SD = 9.86) (Table 1).

For comparative analyses, age was categorized into five
groups: group 1 (25-29 years), group 2 (30—-40 years), group
3 (41-50 years), group 4 (51-60 years), and group 5 (61-77
years). Years of professional experience were similarly
categorized: group 1 (1-5 years), group 2 (6-10 years),
group 3 (11-20 years), group 4 (21-30 years), and group 5
(31-44 years).

Descriptive statistics of scale items

Descriptive statistics for all items from the three newly
developed scales — the WPS, AMS, and ALS (reflecting
perceived adaptive supervisory support) — were calculated.
Means and SDs were obtained for each item, with responses
scored on a 5-point Likert scale (1 — Never, 5 — Always).

For the WPS (15 items), participants reported generally
high self-ratings of work-related behavioral tendencies
related to collaboration, responsibility, and motivation, with
mean scores ranging from 3.50 to 4.80 (SD = 0.46-0.90).
The highest-rated items were those reflecting responsibility
for work and willingness to learn new techniques.

For the AMS (7 items), participants indicated strong
achievement motivation in professional practice, with mean
scores ranging from 4.00 to 4.61 (SD = 0.55-0.95).
Participants particularly endorsed items reflecting effort to
achieve the best results and belief in their ability to succeed.

For the ALS (7 items), ratings of supervisors’ perceived
adaptive supervisory support behaviors were moderate, with
mean scores ranging from 3.21 to 3.50 (SD = 1.11-1.33). The
highest-rated behaviors included support for professional
development and flexibility in adapting to new challenges.

Scale-level descriptive statistics

Means and SDs were also calculated at the scale level
by averaging responses across all items within each scale.
Participants demonstrated high scores on the WPS and AMS,
while the ALS ratings were more moderate. This pattern
suggests that, in general, pharmacists perceive themselves as
motivated and responsible professionals, whereas their
evaluation of leadership behaviors is more variable.

The range indicates the minimum and maximum possible
scores for each item (1 — Lowest, 5 — Highest). Means and
SDs were calculated across all items within each scale.

Detailed item-level descriptive statistics are provided in
Supplementary Table 2.

Scale development and linguistic/contextual adaptation

All three scales (WPS, AMS, and ALS) were developed
based on a thorough review of relevant literature and
theoretical frameworks. Items were generated to capture all
relevant dimensions of each construct, and expert review
ensured clarity, conceptual relevance, and coverage of the
constructs. The scales were subsequently developed directly
within the Serbian-language healthcare context, with
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linguistic refinement to ensure clarity and comprehensibility
for the target population. Although the scales were originally
developed in Serbian, back-translation procedures were used
to support potential future cross-cultural application rather
than to establish cross-cultural equivalence in the current
study. Pilot testing with a small sample of Serbian
community pharmacists (n = 10) confirmed comprehension
and relevance of all items. The final versions retained the
original item structure and response format, ensuring both
conceptual fidelity and cultural appropriateness.

Reliability and item analysis

Internal consistency of the three scales was examined
using Cronbach a, and descriptive statistics were computed
for each scale (Table 2, Supplementary Table 2).

All three scales demonstrated high internal consistency.
The item-total correlations were satisfactory across all scales,
indicating that each item contributed appropriately to the
total scale score. Inter-item correlations were moderate to
high, suggesting coherent scale structures without
redundancy. Notably, no item deletion substantially
increased Cronbach a, confirming that all items were
retained in the final scales.

Descriptive statistics showed that respondents generally
rated high on the WPS, particularly on items related to task
efficiency and responsibility. The AMS revealed a strong
orientation toward personal goal setting and professional
improvement, while the ALS reflected moderate perceptions

of supervisor support and leadership flexibility in the

workplace.
Overall, the adapted scales demonstrated strong
reliability and satisfactory preliminary psychometric

properties, supporting their potential usefulness for research
on Serbian community pharmacists.

Inter-scale correlations were examined as preliminary
evidence regarding associations among the measured
constructs. Pearson correlations revealed that all three scales
are positively related (p < 0.001), indicating that workplace
personality, achievement motivation, and agile leadership are
associated constructs in the context of Serbian community
pharmacists. The strongest correlation was observed between
the WPS and AMS (r 0.711), suggesting that
conscientiousness, responsibility, and efficiency are closely
linked to professional motivation. The ALS correlated
moderately with both the WPS (r 0.495) and AMS
(r =0.538), demonstrating that leadership behaviors are
related to, but distinct from, personal traits and motivation.
These results provide preliminary evidence of relationships
among the constructs, but do not support conclusions
regarding full construct validity.

Exploratory factor analysis results

EFA was conducted for all three scales. The results
indicated adequate factorability and interpretable factor
solutions for each instrument (Tables 3-5). The WPS

Table 2
Descriptive statistics and reliability of the adapted scales
Scale Number of items ~ Mean + SD Cronbach o Cronbach a
(standardized)
Workplace Personality Scale 15 66.94 +5.89 0.855 0.870
Achievement Motivation Scale 7 30.48 +4.02 0.878 0.883
Agile Leadership Scale 7 23.82 +7.47 0.947 0.949

SD - standard deviation.

Table 3
Rotated factor loadings and communalities — Workplace Personality Scale

Item F1 F2 F3 F4 h?

I am satisfied with my work when | can help users with their problems 0.566 0.277 0.175 - 0.428
I enjoy collaborating with colleagues to solve problems 0.563 0.160 0.101 - 0.353
I help new colleagues adapt to the work environment 0.548 0.346 0.324 0.525
I like to take responsibility for my work 0.494 0.167 0.204 0.281 0.392
| try to maintain a positive attitude with users, even in stressful situations  0.472 0.292 0.365 - 0.443
| feel calm even when | have many tasks to complete 0.465 0.302 - 0.114 0.326
1 usually find it easy to adapt to new situations 0.447 0.439 - 0.117 0.415
| strive to develop my organizational skills 0.152 0.888 0.205 - 0.854
| feel motivated to always provide the best service to users 0.337 0.634 0.108 - 0.530
I understand how my behavior affects the workplace atmosphere 0.210 0.402 0.213 0.230 0.303
I am willing to learn new techniques and improve my skills 0.337 0.369 0.333 - 0.366
I enjoy completing tasks efficiently and accurately - 0.306 0.733 - 0.638
| strive to always make accurate and fair decisions 0.173 - 0.596 0.135 0.405
I believe that teamwork is essential for achieving good results 0.426 0.186 0.493 0.221 0.508
| take responsibility for all mistakes that occur at work - - - 0.783 0.636

Note: Extraction method — principal axis factoring. Rotation method — Varimax with Kaiser normalization.
Factor loadings > 0.30 are shown. h? — extracted communalities. Kaiser-Meyer—Olkin = 0.846; Bartlett’s test of
sphericity: x?(105) = 3,238.80, p < 0.001. Total variance explained by the four-factor solution = 47.47%.
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Table 4
Factor loadings and communalities — Achievement Motivation Scale
Item F1 h?
I continue working toward goals even when facing difficulties or uncertainty 0.800 0.641
I am always motivated to improve my knowledge and skills in pharmaceutical practice  0.768 0.590
I am willing to take responsibility for achieving important results in my work 0.743 0.553
I am motivated to contribute to improving pharmaceutical services and work quality 0.730 0.533
I regularly set challenging goals that | aim to accomplish in pharmaceutical practice 0.710 0.504
| believe in my ability to succeed in the tasks assigned to me 0.666 0.444
I invest maximum effort to achieve the best possible results in my work 0.621 0.386
Note: Extraction method — principal axis factoring. Rotation not applicable. Factor loadings > 0.30
are shown. h?z — extracted communalities. Kaiser-Meyer—-Olkin = 0.848; Bartlett’s test of
sphericity: y2(21) = 2,181.93, p < 0.001. Total variance explained = 52.14%.
Table 5
Factor loadings and communalities — Agile Leadership Scale
Item F1 h?
My supervisor effectively resolves conflicts within the team 0.922 0.850
My supervisor demonstrates flexibility in adapting to new challenges in pharmaceutical practice 0.887 0.787
My supervisor has a clear vision for the development of pharmaceutical practice and communicates it regularly  0.879 0.773
My supervisor makes an effort to understand the personal and professional challenges I face 0.876 0.767
My supervisor encourages me to take initiative and strive for better results 0.865 0.748
My supervisor clearly defines work tasks and priorities 0.843 0.710
My supervisor supports my development through additional training and education 0.691 0.478

Note: Extraction method — principal axis factoring. Rotation not applicable. Factor loadings > 0.30 are shown.

h2 — extracted communalities. Kaiser—-Meyer-Olkin = 0.926; Bartlett’s test of sphericity: y?(21) = 4,270.88, p < 0.001.

Total variance explained = 73.04%.

demonstrated adequate factorability, as indicated by a
Kaiser-Meyer-Olkin (KMO) measure of 0.846 and a
significant Bartlett’s test of sphericity [}2(105) = 3,238.80,
p < 0.001]. The solution revealed a four-factor structure
explaining 47.47% of the total variance. This empirical
structure reflects item clustering in the sample and is not
intended to represent a predefined theoretical structure.
Factor 1 reflected general positive work attitudes and
adaptive functioning; Factor 2 reflected organizational skills
and motivation; Factor 3 reflected task efficiency, accuracy,
and decision-making; and Factor 4 reflected responsibility
for mistakes, with some items showing cross-loadings and
partial overlap between dimensions.

The AMS demonstrated adequate factorability, as
indicated by a KMO measure of 0.848 and a significant
Bartlett’s test of sphericity [y%(21) = 2,181.93, p < 0.001].
The analysis revealed a unidimensional structure, with all
seven items loading on a single factor. This factor accounted
for 52.14% of the total variance. Factor loadings ranged from
0.621 to 0.800, indicating that all items contributed
substantially to the overall construct of achievement
motivation. This structure reflects empirical item aggregation
rather than confirmation of a predefined theoretical model.
Communalities ranged from 0.386 to 0.641, supporting the
adequacy of the factor solution. As only one factor was
extracted, rotation was not applicable.

The ALS showed a high level of factorability, as
evidenced by a KMO measure of 0.926 and a significant
Bartlett’s test of sphericity [¢3(21) = 4,270.88, p < 0.001].
The analysis revealed a unidimensional structure, with all
seven items loading on a single factor. This factor explained

73.04% of the total variance. Factor loadings ranged from
0.691 to 0.922, indicating strong contributions of each item
to the underlying construct of agile leadership.
Communalities ranged from 0.478 to 0.850, supporting the
adequacy of the factor solution. Since only one factor was
extracted, rotation was not applicable. This structure reflects
empirical item aggregation rather than a distinct theoretical
leadership framework.

Comparative analyses across demographic groups

The distribution of scores for all three scales was
examined across demographic variables, including gender,
age group, marital status, years of experience, and
educational level. Normality was assessed using both the
Kolmogorov-Smirnov and Shapiro-Wilk tests. Results
indicated that, for nearly all groups and scales, the Shapiro-
Wilk test was significant (p < 0.05), suggesting that the
assumption of normality was violated. This pattern was
consistent across gender, age, marital status, experience, and
educational level. It should be noted that very small
subgroups, such as participants with a PhD (n = 5) or
widowed participants (n = 6), further limit the reliability of
normality testing in these specific groups. Due to the non-
normal distribution of the scale scores across demographic
groups, non-parametric methods are required for subsequent
comparative analyses. Specifically, the Mann-Whitney U test
was applied to compare two groups (e.g., gender), whereas
the Kruskal-Wallis H test was applied to compare more than
two groups (e.g., age, marital status, experience, educational
level). These analyses allowed examination of potential
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differences in  workplace personality, achievement
motivation, and agile leadership while accounting for the
distributional characteristics of the data.

Nonparametric analyses were conducted to examine
potential differences in the three scales based on gender,
using the Mann-Whitney U test due to the non-normal
distribution of all dependent variables.

For the WPS, no significant difference was observed
between female (n = 579) and male (n = 54) participants
(U= 1757350, Z = 1516, p = 0.129), indicating similar
scores on the WPS across genders. For the AMS, a
significant  difference was found between genders
(U =18,793.50, Z = 2.474, p = 0.013), with males reporting
higher AMS scores (median = 4.59) than females
(median = 4.38). For ALS, gender differences were also
significant (U = 19,455.50, Z = 2.978, p = 0.003), with males
reporting higher ALS scores (median = 3.80) compared to
females (median = 3.39).

These results should be interpreted cautiously given the
gender imbalance in the sample and the exploratory nature of
the analyses. Nonparametric analyses using the Kruskal-
Wallis H test were conducted to examine potential
differences in the three scales across marital status categories
(single, married, divorced, widowed) due to the non-normal
distribution of the dependent variables.

For the WPS, a statistically significant difference was
observed across marital status groups (H = 10.392, df = 3,
p = 0.016). However, pairwise comparisons with Bonferroni
correction did not reveal statistically significant differences
between individual groups (all adjusted p-values > 0.05),
including the comparison between single and divorced
participants (adjusted p = 0.123). For the AMS, no
significant difference was found among marital status groups
(H = 4502, df = 3, p = 0.212), indicating no statistically
significant differences in the AMS scores across marital
status categories. For the ALS, significant differences were
observed across marital status groups (H = 22.408, df = 3,
p< 0.001). Pairwise comparisons showed that single
participants scored higher than married (adjusted p = 0.009),
divorced (adjusted p = 0.043), or widowed participants
(adjusted p = 0.012) in the ALS scores. These findings
indicate statistical differences across marital status groups;
however, results should be interpreted as exploratory due to
small subgroup sizes. Nonparametric analyses using the
Kruskal-Wallis H test were conducted to examine potential
differences in the three scales across educational level
categories (pharmacy graduate, specialist studies, PhD), due
to the non-normal distribution of the dependent variables.

For the WPS, no significant difference was observed
among educational level groups (H = 0.689, df = 2,
p = 0.709). Pairwise comparisons with Bonferroni correction
indicated no statistically significant differences between any
of the groups.

For the AMS, the Kruskal-Wallis test also revealed no
significant differences across educational levels (H = 2.221,
df = 2, p = 0.329), with pairwise comparisons confirming the
absence of significant contrasts.
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For the ALS, results again indicated no significant
differences among educational level groups (H = 0.447, df = 2,
p = 0.800), and pairwise comparisons showed no statistically
significant differences.

These findings suggest that educational level is not
associated with differences in the WPS, AMS, or ALS scores
within the sample. Nonparametric analyses using the
Kruskal-Wallis H test were conducted to examine potential
differences in the three scales across age groups, due to the
non-normal distribution of the dependent variables.

For the WPS, the Kruskal-Wallis test indicated a
statistically significant difference among age groups
(H=12.595, df = 4, p = 0.013). Pairwise comparisons with
Bonferroni correction suggested that the differences were
most pronounced between certain groups, although after
adjustment, some contrasts did not reach the conventional
significance threshold (adjusted p > 0.05).

For the AMS, the Kruskal-Wallis test also revealed
significant differences among age groups (H = 15.780,
df =4, p = 0.003). Pairwise comparisons indicated that the
oldest age groups tended to report higher AMS_sum scores
compared with younger groups, with some adjusted p-values
approaching significance.

For the ALS, significant differences were observed
across age groups (H = 16.900, df = 4, p = 0.002). Pairwise
comparisons showed that differences were mainly between
the youngest and oldest groups, with adjusted p-values
confirming the contrasts between certain groups (e.g., groups
1 vs. 4: adjusted p = 0.049; groups 4 vs. 5: adjusted
p = 0.032).

Age was associated with differences in the WPS, AMS,
and ALS scores, with older age groups generally reporting
higher AMS and ALS scores. Nonparametric analyses using
the Kruskal-Wallis H test were conducted to examine
potential differences in scales across experience groups, due
to the non-normal distribution of the dependent variables.

For the WPS, the Kruskal-Wallis test revealed a
statistically significant difference among experience groups
(H = 30.367, df = 4, p < 0.001). Pairwise comparisons with
Bonferroni correction indicated that participants in group 3
differed significantly from groups 2, 4, and 5, suggesting that
mid-career participants reported higher or lower scores
compared with other experience levels.

For the AMS, significant differences were observed
among experience groups (H = 34.248, df = 4, p < 0.001).
Pairwise contrasts showed significant differences between
group 3 and most other groups (groups 1, 2, 4, and 5), with
Bonferroni-adjusted p-values confirming the contrasts
between group 3 and the other experience levels.

For the ALS, the Kruskal-Wallis test indicated
significant  differences across  experience  groups
(H=17.317, df = 4, p = 0.002). Pairwise comparisons
showed that group 3 differed significantly from groups 1, 4,
and 5 in the ALS scores. Professional experience was
associated with differences in the WPS, AMS, and ALS
scores, with mid-career participants differing from other
experience groups.
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Discussion

The present study provides an initial psychometric
evaluation of three context-specific scales designed to assess
workplace-related  behavioral tendencies, achievement
motivation, and perceived leadership support among Serbian
community pharmacists. The results provide preliminary
evidence of internal consistency and acceptable factor
structures, supporting the potential usefulness of these
instruments for future research in pharmacy practice.

The observed associations among workplace
personality, achievement motivation, and perceived agile
leadership can be interpreted within a shared framework of
work-related behavioral and motivational functioning. The
findings suggest that more positive work-related behavioral
tendencies are associated with higher achievement
motivation, while perceived leadership support may further
contribute to motivational processes by shaping the work
environment. These relationships are consistent with the
proposed conceptual overlap between the constructs,
although the cross-sectional design does not allow causal
interpretations.

The WPS demonstrated good internal consistency,
consistent with findings from previous cross-cultural studies.
High mean scores across items related to efficiency,
responsibility, and collaboration suggest that Serbian
pharmacists perceive themselves as conscientious and
service-oriented. Some items showed slightly lower item-
total correlations (e.g., “I take responsibility for all mistakes
that occur at work”), indicating potential variation in how
respondents experience certain aspects of workplace
behavior. These discrepancies are common in multi-
dimensional behavioral scales and may inform future
refinement of item wording or conceptual clarity . Overall,
the findings suggest that the scale captures several related
workplace-oriented behavioral and attitudinal dimensions
within the studied sample. EFA of the WPS revealed a
multidimensional empirical structure that reflects several
workplace-related behavioral domains identified within the
studied sample * 3. The naming of factors reflects post hoc
interpretative labeling based on item content rather than a
predefined theoretical structure. The identified factors,
reflecting user- and teamwork-oriented  behaviors,
organizational skills and motivation, task efficiency and
accuracy, and responsibility for mistakes, represent
empirically derived workplace behavior dimensions
consistent with prior organizational behavior literature.
These findings suggest that the adapted scale captures
distinct but related aspects of professional behavior,
indicating that the identified factors represent related but
distinguishable dimensions of workplace functioning. The
prominence of teamwork and service-oriented items
resonates with the professional norms in pharmacy practice,
where collaboration and attention to user needs are
emphasized *. Similarly, factors related to organizational
skills and task performance highlight the importance of self-
regulation and accuracy in professional settings. The
factorial structure of the WPS reflects empirical clustering of

work-related behavioral and attitudinal items rather than a
predefined theoretical structure based on the FFM.
Therefore, the identified factors should be interpreted as
context-specific dimensions of workplace functioning rather
than direct representations of global personality traits. This
empirical structure provides preliminary support for the
internal organization of the scale and serves as a basis for
further refinement and validation in future studies.
Workplace personality in this study refers to context-specific
work-related behavioral tendencies rather than stable
personality traits as defined in major trait models.

The AMS exhibited high internal consistency,
demonstrating that all items reliably measure motivation
toward professional achievement. Participants reported
strong engagement in goal setting, skill development, and
responsibility for outcomes, reflecting a high level of
professional proactivity. These findings support the potential
relevance of achievement motivation as a measurable
workplace construct within the pharmacy profession %,

EFA suggests that the AMS may be interpreted as a
predominantly unidimensional measure within this sample.
The single-factor solution, explaining over 50% of the
variance, suggests that the items collectively capture a
coherent construct encompassing perseverance, goal-setting,
responsibility, and continuous professional development.

These findings align with theoretical perspectives on
achievement motivation, which emphasize the importance of
goal-directed behavior, self-efficacy, and the willingness to
exert effort to attain high standards “* 4%, In the context of
pharmaceutical practice, motivation to achieve may be
particularly relevant for ensuring high-quality patient care,
adherence to professional standards, and engagement in
continuous learning.

The high communalities and strong factor loadings of
all items indicate that the scale is reliable and that each item
contributes meaningfully to the measurement of the
construct. These findings provide preliminary justification
for examining total scale scores in future research.

Moreover, the unidimensional structure simplifies
interpretation and suggests that interventions aimed at
enhancing achievement motivation, such as training
programs, goal-setting workshops, and feedback systems,
could be evaluated using the total scale score. Future
research may examine the predictive validity of the AMS in
relation to work performance, professional development

outcomes, and engagement in quality improvement
initiatives.
Overall, the AMS  demonstrated  promising

psychometric characteristics that warrant further validation.
Although labeled as agile leadership, the ALS includes
items that reflect broader supervisory support behaviors (e.g.,
communication, employee support, task coordination). This
reflects the applied operationalization of agile leadership in
the healthcare context, where agility is expressed through
supportive, adaptive, and responsive leadership behaviors
rather than purely strategic or technological agility
frameworks. Future studies should further refine the
construct and compare it with established leadership scales to
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enhance discriminant validity. The ALS demonstrated high
internal consistency, reflecting strong inter-item correlations
and coherent measurement of supervisory support,
flexibility, and guidance. Mean scores indicated moderate
perceptions of leadership behaviors, which may reflect
organizational realities, such as variations in leadership style
or supervisory support. The high internal consistency
suggests that the items consistently assess perceptions of
supervisory support and leadership-related behaviors 42 4,

The findings indicate that the ALS suggests a
unidimensional structure of perceived supervisory support
among community pharmacists within the present sample.
The single-factor solution, accounting for over 70% of the
variance, demonstrates that items collectively capture the
overarching construct of supportive supervisory behaviors,
including guidance, encouragement, flexibility, conflict
management, and facilitation of professional growth.

These results are consistent with theoretical frameworks
emphasizing the role of supervisors in promoting employee
development, motivation, and engagement ** %, In the
context of pharmaceutical practice, supervisor support is
particularly  relevant for ensuring effective team
collaboration, adherence to professional standards, and
continued competence development.

The high communalities and strong factor loadings
suggest that each item contributes meaningfully to the
measurement of supervisor support, supporting the use of a
total scale score for research and practical applications.
Furthermore, the unidimensional structure simplifies
interpretation and may facilitate the assessment of
interventions aimed at enhancing supervisory practices, such
as leadership training programs, structured feedback, and
mentorship initiatives.

Overall, the ALS demonstrated promising internal
consistency and preliminary psychometric properties and
may provide a useful basis for future research examining
perceptions of supervisory support in pharmacy settings.
Accordingly, the scale reflects supervisory support behaviors
rather than a comprehensive theoretical model of leadership.
The unidimensional structure of both the AMS and ALS
simplifies their practical application, allowing researchers
and practitioners to use total scale scores as reliable
indicators of professional motivation and perceived
supervisory support. This structure suggests that the items
consistently capture a single, coherent construct, enhancing
interpretability and comparability across studies. In contrast,
the multi-dimensional nature of the WPS reflects the
complex interplay of individual traits in professional
behavior, highlighting specific areas, such as teamwork,
organizational skills, and task accuracy, that may benefit
from targeted interventions. Together, these factor structures
provide nuanced insights into individual and leadership-
related characteristics in community pharmacy practice,
supporting both research and applied development
initiatives.

All three scales exhibit satisfactory to excellent internal
consistency (o > 0.855). While the WPS and AMS showed
good reliability, the ALS achieved the highest a, suggesting
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particularly strong coherence among items. Descriptive data
indicate that participants report high levels of workplace
personality traits and achievement motivation, but more
moderate perceptions of agile leadership behaviors. These
patterns are consistent with the internal structure observed
within the scales, although additional validation studies are
required. The relatively high correlation between the WPS
and the AMS may reflect conceptual proximity between
work-related  behavioral tendencies and motivational
orientations in professional settings. Several items across the
two scales share emphasis on effort, responsibility, and goal-
oriented work behavior, which may contribute to their
empirical overlap. This pattern suggests the possibility of
partial construct redundancy or a broader underlying work-
related engagement dimension. However, given the cross-
sectional and single-method design, further validation using
more distinct measurement approaches and higher-order
models is needed to clarify the discriminant validity of these
constructs. A single higher-order factor was not tested in the
present study; therefore, the possibility that a general
underlying work-related disposition explains the observed
correlations cannot be ruled out.

The observed associations among the three constructs
are broadly consistent with findings reported in previous
organizational and healthcare research % 3 % High
conscientiousness and goal-oriented behavior may facilitate
engagement and proactive problem-solving, although the
degree of conceptual overlap among the constructs requires
further investigation in future validation studies. These

insights underscore the importance of integrated
development approaches that target both individual
capacities and leadership quality to optimize team

functioning in pharmacy settings. High conscientiousness
and goal-oriented behavior may facilitate engagement and
proactive work-related functioning, which could partly
explain the observed associations among the three constructs.
However, the degree of conceptual overlap among the scales
requires further investigation in future validation studies. The
observed correlations suggest the possibility of a broader
underlying workplace-related disposition, which should be
examined in future research using higher-order or bifactor
models. This overlap suggests that future iterations of the
instruments should further differentiate behavioral (WPS)
and motivational (AMS) content to reduce semantic
redundancy. The findings should be interpreted as context-
specific and preliminary, referring to Serbian community
pharmacists. While the developed scales may have potential
applications in research and professional development,
further validation in different healthcare settings and cultural
contexts is required before broader generalization. The
constructs measured in this study are context-specific and
should not be interpreted as direct representations of
established personality or leadership taxonomies.

The interpretation of the observed relationships among
workplace personality, achievement motivation, and
perceived supervisory support can be further situated within
established theoretical frameworks of organizational
behavior and leadership research. The positive associations
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between these constructs are consistent with prior evidence
linking work-related behavioral tendencies and motivational
orientations with perceived organizational and supervisory
support, as well as leadership behaviors that facilitate
employee development and engagement & 1318.19.46 Erom a
broader theoretical perspective, these relationships can be
understood through transformational and supportive
leadership frameworks, which emphasize the role of leaders
in shaping motivation, engagement, and adaptive work
behaviors ¥ 20 4345 In addition, perceived organizational
support theory suggests that employees’ motivation and
work-related attitudes are influenced by the extent to which
they perceive their organization and supervisors as valuing
their contribution and well-being 8 42 4,

Furthermore, the conceptual proximity between
workplace personality and achievement motivation observed
in this study may reflect a shared underlying dimension of
positive work engagement or proactive work orientation, as
suggested in contemporary organizational psychology and
motivation literature 5 6 2 31 However, the present findings
remain exploratory and do not allow for definitive
conclusions regarding the underlying structure of these
constructs. Future research should further examine these
relationships using more complex structural models,
including higher-order and bifactor approaches, as well as
longitudinal and multi-source designs, in order to clarify the
directionality and distinctiveness of these associations 47,

Taken together, these findings provide preliminary
support for the relevance of integrating individual
dispositional factors and leadership-related perceptions in
understanding professional functioning in pharmacy practice,
particularly in relation to employee motivation, work
engagement, and adaptive supervisory environments & 41,

Limitations of the study

Several limitations should be acknowledged. First, the
study employed a cross-sectional self-report design, which
may have increased the risk of common method variance. In
addition, all three instruments were assessed using a single-
method, single-occasion design, which limits the ability to
control for common method bias and does not allow for
multi-trait multi-method (MTMM) validation. As a result,
observed relationships among constructs may be partially
inflated by shared method variance. Therefore, the present
study does not support strong conclusions regarding
convergent or discriminant validity, and validity evidence is
restricted to preliminary internal structure and association-
level findings.

From a psychometric perspective, EFA was conducted
within a single sample, and CFA was not performed.
Therefore, the identified factor structures should be
considered preliminary and sample-specific. Furthermore,
test-retest reliability was not assessed, and temporal stability
of the instruments remains unverified. Similarly, criterion-
related validity (e.g., associations with job performance, job
satisfaction, burnout, turnover intention, or supervisor-rated
performance) was not examined, and convergent and

discriminant validity against established external instruments
were not assessed. Accordingly, validity evidence in this
study is limited to EFA and inter-scale correlations, which
provide only initial support and do not establish full
construct validity. Future research should incorporate CFA
on independent samples, MTMM designs, and external
criterion measures to strengthen validation.

The present study also has theoretical and construct-
related limitations. The observed mismatch between the
theoretical framework used for item generation and the
empirically derived factor structure highlights the
exploratory nature of this scale development, particularly for
the WPS, which should be interpreted as a context-specific
behavioral construct rather than a direct operationalization of
established personality models. In addition, the ALS
demonstrates conceptual overlap with broader constructs
such as general supervisory support and traditional
leadership frameworks, indicating the need for further
refinement and discriminant validation in future studies. The
observed intercorrelations among the three scales may also
reflect partial construct overlap or a broader underlying
work-related disposition, which should be examined in future
higher-order or bifactor models.

An additional limitation relates to potential response
biases. The high mean scores observed for the WPS and
AMS may indicate ceiling effects and socially desirable
responding, particularly given the normative desirability of
items related to responsibility, teamwork, accuracy, and
professional development. Since no social desirability
measure was included, this potential bias could not be
controlled statistically and may have influenced score
distributions and inter-construct relationships.

Regarding the sample, the study was conducted on
Serbian community pharmacists, and the findings may not be
generalizable to other healthcare professions or cultural
contexts without further validation. The sample was
predominantly female (91.5%), reflecting the structure of the
profession; however, this imbalance should be considered
when interpreting results. The subgroup of participants with
PhD degrees was very small (n = 5), limiting statistical
power for educational comparisons. In addition, the pilot
testing phase included a small sample (n = 10), which was
used only for preliminary assessment of item clarity and
feasibility and does not provide psychometric evidence.

Finally, future validation studies should incorporate
additional psychometric indices, including McDonald’s
omega, composite reliability, average variance extracted,
parallel analysis, and test-retest reliability, as well as more
rigorous multi-stage validation procedures. Quantitative
content validity indices (e.g., CVI) should also be considered
in future research to further strengthen measurement quality.

Conclusion

The present study provides an initial psychometric
evaluation of three context-specific instruments designed to
assess workplace-related behavioral tendencies, achievement
motivation, and perceived leadership support among Serbian
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community pharmacists. The findings indicate satisfactory
internal consistency and preliminary evidence regarding the
internal structure of the proposed scales, supporting their
potential usefulness for future research in pharmacy practice.

Together, these instruments offer a context-specific
approach to examining selected psychological, motivational,
and leadership-related aspects of professional work in
pharmacy settings. The observed associations among the scales
contribute to understanding how these workplace-related
constructs may interact within the professional environment.

Several limitations should be considered when
interpreting the findings. The study relied exclusively on
self-report measures collected at a single time point, which
may have increased the influence of common method
variance and social desirability bias. In addition, test-retest
reliability, criterion validity, convergent validity with
established instruments, and confirmatory factor analysis
were not examined. Therefore, the findings should be
regarded as preliminary and require further validation.

Future research should evaluate the scales in
independent samples, examine temporal stability and

external validity, and investigate relationships with relevant
professional outcomes such as job performance, employee
engagement, and professional development. Such studies
will help determine the broader applicability and usefulness
of these instruments within pharmacy and other healthcare
contexts.

The developed scales provide preliminary, context-
specific tools for assessing workplace personality,
achievement motivation, and perceived agile leadership
among Serbian community pharmacists. Their application is
currently limited to this professional context, and further
validation in other healthcare settings and cultural
environments is necessary before broader use can be
recommended.
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Supplementary Table 1

Final versions of the scales
Scale 1: Workplace Personality Scale (WPS) in pharmaceutical practice

Instructions: For each statement, please indicate how often it describes your professional behavior in your
workplace. Use the following scale: 1 — Never, 2 — Rarely, 3 — Sometimes, 4 — Often, 5 — Always.

Item Statement

1 | am satisfied with my work when | can help users with their problems.

2 | feel calm even when | have many tasks to complete.

3 I enjoy collaborating with colleagues to solve problems.

4 | try to maintain a positive attitude with users, even in stressful situations.

5 I help new colleagues adapt to the work environment.
6
7
8
9

| take responsibility for all mistakes that occur at work.

I am willing to learn new techniques and improve my skills.
I enjoy completing tasks efficiently and accurately.

| feel motivated to always provide the best service to users.

10 | strive to develop my organizational skills.

11 I usually find it easy to adapt to new situations.

12 I like to take responsibility for my work.

13 I understand how my behavior affects the workplace atmosphere.
14 I believe that teamwork is essential for achieving good results.
15 | strive to always make accurate and fair decisions.

Scale 2: Achievement Motivation Scale (AMS) in pharmaceutical practice

Instructions: For each statement, please indicate how often it describes your professional behavior in your
workplace. Use the following scale: 1 — Never, 2 — Rarely, 3 — Sometimes, 4 — Often, 5 — Always.

Item Statement

I invest maximum effort to achieve the best possible results in my work.

I regularly set challenging goals that | aim to accomplish in pharmaceutical practice.

I am always motivated to improve my knowledge and skills in pharmaceutical practice.

I continue working toward goals even when facing difficulties or uncertainty.

| believe in my ability to succeed in the tasks assigned to me.

I am motivated to contribute to improving pharmaceutical services and work quality.

I am willing to take responsibility for achieving important results in my work.

~NOoO ok~ WwN

Scale 3: Agile Leadership Scale (ALS) in pharmaceutical practice

Instructions: For each statement, please indicate how often it describes your supervisor’s behavior in your workplace.
Use the following scale: 1 — Never, 2 — Rarely, 3 — Sometimes, 4 — Often, 5 — Always.

Item Statement

My supervisor makes an effort to understand the personal and professional challenges | face.

My supervisor clearly defines work tasks and priorities.

My supervisor encourages me to take initiative and strive for better results.

My supervisor effectively resolves conflicts within the team.

My supervisor demonstrates flexibility in adapting to new challenges in pharmaceutical practice.

My supervisor has a clear vision for the development of pharmaceutical practice and
communicates it regularly.

7 My supervisor supports my development through additional training and education.

Note: All items are rated on a 5-point Likert scale (1 — Never, 5 — Always). Scales are culturally adapted for
the context of community pharmacy practice. These instruments were developed specifically for this study and
have been validated for internal consistency and reliability.

DO WN -
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Supplementary Table 2
Descriptive statistics for the three scales
Scale Number of items Mean + SD Range
Workplace Personality Scale 15 4,52 +0.49 1-5
Achievement Motivation Scale 7 4.39 £0.52 1-5
Agile Leadership Scale 7 3.40 £ 0.62 1-5
Scale/ltem Range Mean = SD
Workplace Personality Scale (n = 633)
I am satisfied with my work when | can help users with their problems. 1-5 4.61+ 0.74
| feel calm even when I have many tasks to complete. 1-5 3.50 £ 0.88
I enjoy collaborating with colleagues to solve problems. 2-5 454 +0.70
I try to maintain a positive attitude with users, even in stressful situations. 1-5 443 +0.61
I help new colleagues adapt to the work environment. 1-5 4.75+0.48
I take responsibility for all mistakes that occur at work. 1-5 4,01 £0.99
I am willing to learn new techniques and improve my skills. 1-5 4,70 £0.61
I enjoy completing tasks efficiently and accurately. 1-5 4.80 £ 0.46
| feel motivated to always provide the best service to users. 1-5 4.31+£0.90
I strive to develop my organizational skills. 2-5 4.52 +0.68
I usually find it easy to adapt to new situations. 2-5 3.93+0.78
I like to take responsibility for my work. 2-5 4.78 + 0.46
I understand how my behavior affects the workplace atmosphere. 3-5 4.56 +0.61
I believe that teamwork is essential for achieving good results. 2-5 4.68 +0.62
I strive to always make accurate and fair decisions. 3-5 4.81+0.42
Achievement Motivation Scale (n = 633)
I invest maximum effort to achieve the best possible results in my work. 2-5 4,51 £0.60
I regularly set challenging goals that | aim to accomplish in pharmaceutical practice. 1-5 4.00 £ 0.85
I am always motivated to improve my knowledge and skills in pharmaceutical practice. 1-5 4.36 +0.80
I continue working toward goals even when facing difficulties or uncertainty. 2-5 4.25+0.81
I believe in my ability to succeed in the tasks assigned to me. 2-5 4.61 +0.55
I am motivated to contribute to improving pharmaceutical services and work quality. 1-5 4.23+0.94
I am willing to take responsibility for achieving important results in my work. 1-5 452 +0.67
Agile Leadership Scale (n = 633)
My supervisor makes an effort to understand the personal and professional challenges | face. 1-5 343+1.17
My supervisor clearly defines work tasks and priorities. 1-5 3.50+1.11
My supervisor encourages me to take initiative and strive for better results. 1-5 3.40+1.33
My supervisor effectively resolves conflicts within the team. 1-5 3.21+1.26
My supervisor demonstrates flexibility in adapting to new challenges in pharmaceutical practice. 1-5 3.46 +1.13
My supervisor has a clear vision for the development of pharmaceutical practice and 1-5 331+124
communicates it regularly. e
My supervisor supports my development through additional training and education. 1-5 3.50 +1.30

Joci¢ D. Vojnosanit Pregl 2026; 83(10): 653—6606.
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INSTRUCTIONS FOR AUTHORS

Before submitting a manuscript for consideration for publication in the
journal Vojnosanitetski pregled (VSP), authors are required to carefully read
the Instructions for Authors in order to prepare the manuscript in accordance
with the journal’s guidelines.

A manuscript that does not meet the requirements of these instructions cannot
be considered and will be returned to the authors for completion and correction.

Upon acceptance of the manuscript for publication in VSP, the authors
transfer their copyright to the journal’s publisher, the Ministry of Defense of
the Republic of Serbia, University of Defense.

VSP adheres to the recommendations of the International Committee of
Medical Journal Editors (ICMJE), Recommendations for the Conduct, Reporting,
Editing, and Publication of Scholarly Work in Medical Journals (available at
https://www.icmje.org/recommendations/).

VSP is available in open access mode. All articles may be downloaded
free of charge from the journal’s website and used in accordance with the
Creative Commons  Attribution-ShareAlike (CC  BY-SA) license
(https://creativecommons.org/licenses/by-sa/4.0/deed.en).

SENDING MANUSCRIPTS

The manuscript and all accompanying materials should be submitted as a
single document (with all appendices incorporated into the text and placed at the
end of the manuscript after the References section), exclusively in electronic form
via the Aseestant submission system. In order to preserve quality, submitting the
images as separate files is also recommended to avoid image compression and
potential loss of quality, since Word may reduce their resolution. All authors and
reviewers must be registered system users with a unique email address.
Registration is possible at: http://aseestant.ceon.rs/index.php/vsp/user. The
technical guide for using the electronic submission system is available at:
https://aseestant.ceon.rs/index.php/vsp/about/submissions.

If you encounter any problems submitting your manuscript via the Aseestant
platform, you can contact the journal’s Editorial Office for assistance by sending
an email to: vsp@vma.mod.gov.rs.

GENERAL INSTRUCTIONS

VSP publishes manuscripts that have not been previously published, in whole
or in part, and that are not under consideration for publication or have not been
accepted for publication in any other journal.

VSP does not consider manuscripts that have been previously published as
preprints.

The journal accepts manuscripts whose results have been previously
presented at scientific or professional meetings and published as abstracts,
provided that these results have not been published with a DOI (e.g., an extended
abstract in a journal supplement).

If part of the results presented in the submitted manuscript has previously
been reported at a scientific/professional meeting or is part of a doctoral
dissertation, the Submission Letter to the Editorial Board must specify the official
name of the meeting, its location and date, and indicate whether the presented
results have been published and in what form (e.g., same or different title or
abstract). This information should also be clearly stated in a Note at the end of the
manuscript.

Manuscripts are published in English. Certain categories of articles (e.g.,
history of medicine/dentistry/pharmacy) may, at the discretion of the VVSP Editorial
Board, be published in Serbian. All manuscript categories, except for Editorials,
Letters to the Editor, Research Letters, Book Reviews, and Reports from Scientific
or Professional Meetings, must include abstracts in both Serbian and English (as
part of the manuscript). For details on the structure and length of the abstract, see
the Abstract section of these Instructions.

Manuscripts should be prepared using Microsoft Word, with Times New
Roman font, size 12 pt, and line spacing 1.5. Set the page size to A4, with a left
margin of 4 cm and the remaining three margins 2 cm each. Text should be typed
without hyphenation, and only one space should follow each punctuation mark. If
special characters (symbols) are used in the text, the Symbol font should be applied.

References cited in the text should be indicated with Arabic numerals in
superscript, in the order in which they appear.

Pages should be numbered consecutively in the bottom right corner, starting
from the first page (excluding the title page).

When writing in English, follow the American English language standard.
The International System of Units (SI) must be used, except for blood pressure
(mm Hg) and temperature (°C).

Use standard abbreviations throughout the text. Avoid abbreviations in the
title and abstract unless necessary. At their first mention, provide the full term
followed by the abbreviation in parentheses; thereafter, use only the abbreviation
in both the abstract and the main text. Do not use abbreviations in the Conclusion
section (excluding the abstract).

Do not use commercial names of drugs or other products; if necessary, the
generic name must also be provided. Devices and equipment should be referred to
by their trade names, with manufacturer details (name and location) provided in
round brackets. If labels combining letters and numbers are used in the text, ensure
that superscript or subscript numbers are written precisely.

Avoid using bold or italic fonts, as they are reserved for subheadings.
Exceptions include terms that must be italicized, such as gene names or foreign
words in Latin.

Study groups must be clearly defined and consistently named throughout the
manuscript. Use a single, consistent term for the same concept. In the Results
section, avoid sentences beginning with phrases like “Table X shows” or “Figure
X illustrates”. Instead, the sentence should describe the result, with the table or
figure reference placed in parentheses at the end of the sentence. Sentences should
not begin with abbreviations, numbers, or dates. Avoid overly long sentences that
reduce clarity; favor short, clear sentences. The Conclusion should be written with

new sentences, without repeating previously stated ones. Translation of
manuscripts into English using Google Translate may lead to misunderstandings
and is therefore not recommended.

When selecting keywords, use Medical Subject Headings - MeSH
(https://www.nlm.nih.gov/mesh/meshhome.html). Keywords in the accepted
manuscript cannot be altered by the authors, as they are descriptors from the
Thesaurus used by professional indexers.

REQUIRED ACCOMPANYING DOCUMENTS
AUTHOR STATEMENT AND AUTHORSHIP

For every manuscript submitted for consideration for publication in VSP, the
author(s) must provide an Authorship Statement Form (ASF) confirming that the
work has not been previously published and is not simultaneously under
consideration for publication in another journal. The ASF must also confirm that
all authors meeting the authorship criteria have read and approved the manuscript,
and provide contact information for all authors (email address and mobile phone
number). In this form, authors must declare any potential conflicts of interest or the
absence thereof. All authors must sign the ASF by hand.

For additional information on different types of conflicts of interest, see the
recommendations of the World Association of Medical Editors — WAME:
http://www.wame.org.

VSP follows the authorship criteria recommended by ICMJE
(https://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-
the-role-of-authors-and-contributors.html). Authorship is based on fulfilling all four
given criteria: substantial contributions to the conception of the work, acquisition
of data or analysis/interpretation of data; critical revision of the manuscript for
important intellectual content; approval of the final version of the manuscript to be
published; accountability for all aspects of the published work. All other
contributors who participated in the work but do not meet the authorship criteria
should be listed in the Acknowledgements, specifying their contribution.
Individuals mentioned in the Acknowledgements must provide written consent.

ETHICAL APPROVAL

All research involving humans and/or human material must be conducted in
accordance with the [ICMJE recommendations (https://www.icmje.org/
recommendations/browse/roles-and-responsibilities/protection-of-research-particip
ants.html) and the Declaration of Helsinki, 2024 revision (https://www.wma.net/
policies-post/wma-declaration-of-helsinki/). Authors are required to submit a
scanned copy of the Ethics Committee (EC) approval from the competent
institution that approved the study, showing the date of issuance and the subject of
the research, along with the manuscript. The EC approval should be submitted in
the original language and in English (a certified copy is acceptable).

The Methods section must indicate that the study was approved by the
relevant EC, including the name of the institution and the approval number, and
that it was conducted in accordance with ethical principles for research involving
humans and/or human material.

Patient anonymity must be protected following ICMJE recommendations. For
research involving patient data that could allow direct or indirect identification,
authors must obtain written informed consent from the patient, state in the
manuscript that consent was obtained, and provide it to the Editorial Board if
requested.

For research involving animals, authors must provide approval from the
relevant EC ensuring compliance with international standards for the use of
laboratory animals in research.

The Editorial Board reserves the right to reject manuscripts deemed not
conducted in accordance with international ethical standards.

REPRODUCTION OF PREVIOUSLY PUBLISHED OR UNPUBLISHED
THIRD-PARTY COPYRIGHTED MATERIAL

If previously published illustrations (photographs, diagrams, etc.) are used,
the source must be cited, and permission must be obtained from the journal in
which they were originally published, granting approval for their use in VSP. If
unpublished third-party illustrations (photographs, diagrams, etc.) are used,
permission must be obtained from the original author(s) for publication in VSP.

PLAGIARISM

Since 2012, all manuscripts submitted to VSP are checked for potential
(self-)plagiarism using SClindeks Assistant — Cross Check (iThenticate).
Manuscripts found to contain (self-)plagiarism will be rejected. Depending on the
extent and type of detected (self-)plagiarism, authors may be banned from
publishing in VSP for varying durations. Relevant authorities at the authors’
institutions and appropriate professional associations will also be notified.

USE OF Al

Generative artificial intelligence (Al) or Al-assisted technologies may be used
only in compliance with the principles of transparency (the use of Al must be
clearly stated in the manuscript), accountability (authors remain fully responsible
for the accuracy and originality of the content), verifiability (all participants in the
publishing process must verify that Al has not introduced fabricated data, citations,
or claims), and confidentiality (authors and reviewers are prohibited from
uploading manuscripts submitted to VSP to public Al services).

The use of Al tools is permitted only for limited linguistic and technical
interventions in the manuscript text: grammar and spelling correction, stylistic
refinement of the authors’ text, assistance with formatting, and technical assistance
(such as code correction). Authors may use Al tools exclusively to create Al-
assisted, but not Al-generated content.

Authors who have used Al-assisted content are required to fully and
accurately disclose the use of Al tools (the exact name of the Al tool, date of
access, prompts used, and purpose of use), guarantee the originality of the
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scientific contribution, avoid any fabrication or manipulation, and comply with the
rules of scientific ethics. Information on Al use should be stated in the Methods or
Acknowledgements section.

Using Al tools is prohibited for the following: generating substantial portions
of the manuscript content; creating scientific ideas, data, or results; analyzing or
interpreting results; formulating conclusions; modifying images, tables, or graphs
(including graphical abstracts); altering data or references.

Any unequivocally established improper use of Al will result in rejection of
the manuscript.

Al may not under any circumstances be an author or co-author, nor may it be
cited as an author in the References section.

To protect confidentiality, no part of unpublished research submitted to VVSP
may be entered into a large language model by authors or reviewers.

Authors who have used any Al tools are required to submit an Al Use
Statement when submitting the manuscript.

TYPES OF MANUSCRIPTS

VSP publishes the following categories and types of manuscripts and
communications: Editorial, Original Article, Preliminary Report, Short Report,
Case Report and Case Series, General (Narrative) Literature Review, Mini-
Review, Systematic Literature Review, Meta-Analysis, Systematic Literature
Review with Meta-Analysis, Current Topic, In Focus, Article on the History of
Medicine/Dentistry/Pharmacy, Letter to the Editor, Research Letter, Clinical
Research, Congress and Scientific Meeting Report, Book Review, In Memoriam,
and other contributions.

ORIGINAL ARTICLE

An Original Article presents new and significant findings in a specific field,
with a detailed description of the research methods used, the results obtained, and
the conclusions drawn. The reference list should include the most recent and most
relevant references in the field.

PRELIMINARY REPORT

A Preliminary Report presents research that has not yet been completed, with
findings that require further investigation and validation before final conclusions
can be drawn, but where the obtained information is of interest to the scientific and
professional community. It contains all sections of an Original Article, but in a
substantially abbreviated form. Authors are encouraged to subsequently publish a
full Original Article with complete, validated data and a comprehensive analysis.

SHORT REPORT

A Short Report presents a completed research study that is small in scope,
narrowly focused, and has clear conclusions based on the presented results. It
includes all sections of an Original Article, but in a substantially abbreviated form.
It is considered the final publication of that specific, limited study and cannot be
republished as a full-length article (although follow-up research building on it is
encouraged).

REVIEW ARTICLES

GENERAL (NARRATIVE) LITERATURE REVIEW

A General (Narrative) Literature Review provides a review, critical analysis,
and synthesis of existing scientific knowledge on a selected topic. Authors cover
all available relevant literature over a defined time period, present the results of
relevant studies, identify gaps, limitations, or controversies, and indicate directions
for future research, offering their own perspective on the issue in the form of
concluding remarks.

Authors of this category of article should have published at least five papers
in peer-reviewed journals (M20) in the field of the review topic.

MINI-REVIEW ARTICLE

A Mini-Review provides a concise overview of the existing literature and the
most recent advances within defined aspects of a particular research field, as well
as its new and/or current directions of development.

SYSTEMATIC LITERATURE REVIEW

A Systematic Literature Review synthesizes previously published studies on a
specific topic using clearly defined and pre-established methodological procedures
for study selection and evaluation. The author must use relevant databases, define
inclusion and exclusion criteria, and apply a transparent methodology.

META-ANALYSIS

A Meta-Analysis uses statistical methods to combine quantitative data from
multiple primary studies in order to identify overall trends and assess the strength of
evidence on a specific topic. Authors must use relevant databases, define inclusion
and exclusion criteria, and apply a transparent and reproducible methodology. The
research question must be clearly defined using the PICOS framework, and selection
guidelines and a study flow diagram (PRISMA) must be provided.

SYSTEMATIC LITERATURE REVIEW WITH META-ANALYSIS

A Systematic Literature Review with Meta-Analysis combines qualitative and
quantitative synthesis, using statistical techniques to summarize quantitative results
and qualitative synthesis for descriptive/narrative findings. Authors must use
relevant databases, clearly define inclusion and exclusion criteria, and apply a
transparent and reproducible methodology. The research question must be clearly
defined according to the PICOS framework, with specification of the reporting
guidelines used (e.g., PRISMA) and inclusion of a PRISMA flow diagram showing
study selection.

CURRENT TOPIC

A Current Topic addresses a contemporary, unresolved, or controversial issue
of theoretical and practical importance, presenting the authors’ own research

results or the most recent important data from the literature. The structure of the
article is flexible, and brief concluding remarks with a clear message are
encouraged.

IN FOCUS

An In Focus article provides a thematic, focused analysis or a brief overview
of a scientific issue within the journal’s scope, addressing a topic of significance
for the scientific community and broader professional audience.

CASE REPORTS
CASE REPORT and CASE SERIES (>4, <9)

Case reports or case series present cases with rare or unusual diagnoses,
diagnostic processes, treatment strategies, clinical courses, or treatment outcomes
that may be useful for clinical practice and medical education. The CARE
guidelines should be followed when preparing the manuscript (https://www.care-
statement.org/writing-a-case-report). Written informed consent from the patient is
mandatory.

EDITORIAL

Editorials are non-peer-reviewed texts written by the Editor-in-Chief and/or
members of the Editorial Board, intended to announce a new volume, special
issues, or content of significance for the profession and/or institutions served by
the journal, as well as invited editorial texts. Editorials should not contain
unpublished or original data, and must include a statement of conflict of interest.

LETTER TO THE EDITOR

A non-peer-reviewed comment or critique of a paper published in VSP. It is
written in a free format, with optional citation of relevant literature, and must not
contain unpublished results. It is published at the discretion of the Editor-in-Chief.

RESEARCH LETTER

A Research Letter is a short report of original research, containing
Introduction, Methods, Results, and Discussion in a condensed form (without
separate sections or subheadings) and up to 2 supplementary items (tables/figures).
It does not include an abstract or keywords, but must meet all general manuscript
requirements for consideration, including the peer-review process.

HISTORY OF MEDICINE/STOMATOLOGY/PHARMACY

Manuscripts presenting material relevant to elucidating specific events and/or
portraying notable figures in the history of medicine/stomatology/pharmacy, with
particular emphasis on military medicine/stomatology/pharmacy.

CLINICAL RESEARCH

Clinical Research includes original randomized controlled trials and
observational studies assessing the impact of one or more interventions or
measures on human health outcomes, clinical practice, or health policy.

Manuscripts must be prepared in accordance with international
guidelines (e.g., CONSORT - https://www.consort-statement.org/ or STROBE —
https://www.strobe-statement.org/) and be registered in a recognized public
registry (e.g., ClinicalTrials.gov).

BOOK REVIEW

A Book Review includes bibliographic details of the publication (authors,
original title, publisher, place, and year of publication), a brief summary, and
critical comments on the content, style, and significance of the book in the relevant
field. The manuscript must not exceed 2 pages.

SCIENTIFIC MEETING REPORT

A Scientific Meeting Report presents the activities of a scientific or
professional meeting, highlighting the most important presentations, conclusions,
or recommendations relevant to the wider readership of VSP.

MANUSCRIPT LENGTH

A complete manuscript consists of: title page, abstracts in Serbian and
English with keywords, main text, acknowledgements (if applicable), reference
list, and supplementary material (tables, figures, charts, diagrams, drawings).

For Original Article, General (Narrative) Literature Review, Systematic
Literature Review, Meta-Analysis, and Systematic Literature Review with Meta-
Analysis, the manuscript length may not exceed 5,000 words.

For Mini-Review, Preliminary Report, Short Report, Case Report, Case Series,
Current Topic, Clinical Research, and History of Medicine/Stomatology/Pharmacy,
the manuscript length may not exceed 3,000 words.

Manuscripts in other categories/sections may have a maximum of 1,500
words.

MANUSCRIPT PREPARATION
TITLE PAGE

The first page of the manuscript should include the following:

. Title of the manuscript without abbreviations;

2. Full names of all authors (without academic titles, but with ORCID
numbers included for those who have them) with symbols assigned in the
following order: *, t, §, §, ||, T, **, T1... etc.;

. Full official names of the institutions where the authors work, including

city and country of the institution (the symbols *, t, 1, §, ||, 1, **, 11 ... etc.

correspond to the institutions of each author);

At the bottom of the page, provide the name and surname, postal address,

email address, and phone number (mobile/Viber or WhatsApp) of the

author responsible for correspondence.

ABSTRACT

The abstract and keywords should be provided on the second page of the
manuscript. The abstract should be written in short and clear sentences. For the
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categories Original Article, Preliminary Report, Short Report, Systematic
Literature Review, Systematic Literature Review with Meta-Analysis, Meta-
Analysis, and Clinical Research, the abstract must be structured and include the
following sections: Introduction/Aim, Methods, Results, Conclusion. Each section
should be written as a separate paragraph beginning with a bolded heading. The
most important results should be presented, including numerical values and the
level of statistical significance. The conclusion must be directly related to the study
results. The abstract must not exceed 300 words.

For the categories Case Report and Case Series, the abstract should have the
following structure: Introduction (with the aim stated in the last sentence), Case
Report, Conclusion. Each section should be written as a separate paragraph
beginning with a bolded heading. The abstract must not exceed 250 words.

For all other manuscript categories: General (Narrative) Literature Review, Mini
Review, Current Topic, In Focus, and History of Medicine/Stomatology/Pharmacy,
the abstract is unstructured and must not exceed 200 words.

Care should be taken in ensuring that the Serbian and English versions of the
abstract are accurate and precise translations of each other. No sentence may
appear in one version without being translated into the other.

KEYWORDS

Below the abstract, list five to seven relevant keywords or phrases that
indicate the content of the manuscript. It is recommended to avoid repeating words
from the title of the paper. When selecting keywords, use Medical Subject
Headings (MeSH) (https://www.nlm.nih.gov/mesh/meshhome.html).

STRUCTURE OF THE MAIN TEXT

Original Articles, Preliminary Reports, Short Reports, Meta-Analyses,
Systematic Literature Review, Systematic Literature Reviews with Meta-Analysis,
and Clinical Research papers must include the following sections: Introduction (a
brief overview of the research topic, with the study aim stated in the final
paragraph); Methods (a precise description of participant selection and applied
methods, including statistical methods, and the approval number of the competent
Ethics Committee); Results (presented in a logical order, without duplicating the
same results in multiple forms); Discussion (without repeating data already
presented in the Results section; only the obtained findings should be discussed,
placing them in the context of other relevant studies; the discussion and
conclusions should be linked to the study aims, and study limitations should be
highlighted if necessary); Conclusion (derived directly from the study results);
Acknowledgements (if applicable); References.

Manuscripts in the categories General (Narrative) Literature Review, Mini-
Review, Current Topic, and In Focus should contain the following sections:
Introduction (with appropriate subheadings), Conclusion, and References.

Manuscripts in the categories Case Report and Case Series should include the
following sections: Introduction (the aim of the paper should be stated in the final
paragraph of the Introduction), Case Report (the patient’s identity must remain
anonymous), Discussion, and References.

A Case Report must not have more than five authors.

QUESTIONNAIRES

All questionnaires used as measurement instruments for any of the
investigated parameters must be translated into the language spoken by the study
participants, with evidence provided of their validation and cultural adaptation to
the participants’ setting.

TABLES AND FIGURES

Tables and figures, the number of which should be appropriate to the length
of the text, should be placed at the end of the main manuscript text, after the
References. The exact position of each item should be clearly indicated in the text.
The final placement of tables and figures will be determined during manuscript
preparation for publication.

Tables

The title should be placed above the table, and explanations (the legend)
below it. Tables should be numbered with Arabic numerals in the order in which
they appear in the text. Tables must be created exclusively in the Microsoft Word
program using the menu Table-Insert-Table, with the exact number of rows and
columns defined. Use Times New Roman font, 12-point size, single spacing.
Tables must be clear and include all elements necessary for the proper
interpretation of the data presented. If the displayed values have ranges or
reference values, these must be specified.

In the legend below the table, all abbreviations used in the table and all
symbols (e.g., superscript letters or bolded values) must be explained. In addition,
the applied statistical methods must be clearly specified.

Figures (Illustrations)

Figures include all forms of graphical material (photographs, drawings,
diagrams, and graphs). Figures should be embedded in the manuscript at the end
of the text, after the References and after the Tables (if any). Figures should be
numbered with Arabic numerals in the order in which they appear in the text.
Capital letters A, B, C, etc., should be used to designate parts of multipart
figures. Letters, numbers, and symbols must be clear, consistent, and of
sufficient size to remain legible after reduction. All elements shown in figures
must be saved as images (not as editable graphic objects) so that their position
cannot be altered, ensuring the accuracy of the data presented. Only digital
images with a minimum resolution of 300 dpi and in JPEG, PNG, or PDF
format are accepted. Figures that do not meet these requirements will not be
accepted for publication. The dimensions of submitted figures should be
approximately the same as the dimensions at which they will be published. If
authors are unable to provide digital photographs, original images should be
scanned at a resolution of 300 dpi and at their original size and submitted in that
form. All text in diagrams and graphs should be written in a sans-serif font for

better readability (e.g., Arial, Helvetica), with a font size of no less than 10 pt.
Measurement units and scales must be clearly indicated. Decimal numbers in
graphs must be presented with a decimal point, and thousands should be
separated by a comma (e.qg., 1,234.56).

Video supplements (illustrations of the manuscript) may last 1-3 minutes and
should be submitted in AVI or MP4 (FLV) format. A separate still image
representing the video (video thumbnail) must also be provided for use in the
electronic edition and publication in the printed edition, along with a link to the
platform where the video is already hosted.

In the legend below each illustration, all abbreviations, symbols, numbers, or
letters used to explain individual parts of the figure must be defined. For graphs,
the applied statistical methods should be specified where appropriate; for
photomicrographs, details of the staining method and magnification must be
provided.

If photographs of persons (patients) are presented, the face must be blurred or
written consent must be obtained from the person depicted. In imaging materials
(X-rays, CT scans, ultrasound images, etc.), all information that could identify the
patient must be removed. If a figure has been previously published, the source
must be cited, and written permission must be obtained if the material is protected
by copyright.

ABBREVIATIONS

Abbreviations should be used only when necessary, primarily for very long
names of chemical compounds or for terms that are already widely recognized in
abbreviated form (e.g., DNA). For each abbreviation—except standard units of
measurement—the full term must be given at its first occurrence in the text
(including the abstract). The use of abbreviations should be avoided in the title and
abstract; in the title, abbreviations should be used only if absolutely necessary. For
terms mentioned more than 3 times in the text, introducing appropriate
abbreviations is recommended.

DECIMAL NUMBERS

In manuscripts written in English, decimal numbers should be written with
a decimal point (e.g., 22.7), whereas in manuscripts written in Serbian, a comma
should be used (e.g., 22,7). Whenever possible, numbers should be rounded to
one decimal place and reported consistently throughout the manuscript (e.g., if
one value is 32.2, all others should also be rounded to one decimal place, e.g.,
32.0).

UNITS OF MEASUREMENT

Length, height, weight, and volume should be expressed in metric units
(meter — m, kilogram (gram) — kg (g), liter — L) or their subunits. Temperature
should be expressed in degrees Celsius (°C), and blood pressure in millimeters of
mercury (mm Hg). Results of clinical and biochemical measurements should be
reported in metric units according to the International System of Units (SI).
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STATISTICAL ANALYSIS

In the Methods section, the applied statistical methods should be described in
sufficient detail to allow verification of their correct use and reproduction of the
analysis. Results must be presented numerically and clearly, with appropriate
measures of variability and reliability (e.g., standard deviation, standard error,
confidence interval). The type of study should be specified, and the manner in
which it was conducted should be described. Inclusion and exclusion criteria must
be stated. The software and the version of the computer program used for statistical
data analysis should be reported. In the Results section, as well as in the legends of
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p > 0.05, not p >.05).
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basis of therapeutics. 14th ed. NY: McGrawHill; 2023. p. 385-411.

In an edited electronic (online) book

Halpen-Felsher BL, Morrell HE. Preventing and reducing tobacco use.
In: Berlan ED, Bravender T, editors. Adolescent medicine today: a guide to
caring for the adolescent patient [Internet]. Singapore: World Scientific
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YIOYTCTBO 3A AYTOPE

Ipe nogHoMIeHa PYKOIKCA 32 pa3MaTpase 32 00jaB/bUBaIbE Y YACOMHCY
.BojHocanuterckn mperien” (BCII) HeomxomHo je Ja ayTopH NaK/bHBO
Npo4HTajy YHOYTCTBO 32 ayTOpe, KAKO OH PYKOIMC MPUIPEMHIH Y CKIALy ca
NpoNno3uuKjaMa Yaconuca.

Pan koju He HCHyBaBa yCIOBE OBOT YIYTCTBA HE MOKE OMTH pa3MaTpaH H
6uhe BpaheH ayTopuma Jia ra JIOIlyHe U UCIIPaBe.

AyTopu paja mpeHoce CBOja ayTOPCKAa NMpPaBa HA M3/aBaya 4Yacommca
MunucraperBo onbpane Peny6iuke Cp6uje, YHHBep3uTeT 0a0paHe HAKOH
NpPUXBaTamba paja 3a o0jaBsuBame y BCIIL.

BCII ce mpuapxkaBa mnpenopyka MelyHapoaHor KOMHTeTa YpeIHHKa
menuuunckux vaconuca (International Committee of Medical Journal Editors
— ICMIE), Ilpenopyke 3a cnposolemwe, ussewmasgarwe, ypehusamwe u
nyoIUKO8arbe HAYUHUX PaAd08d y MeOUYUHCKUM yaconucuma (DOCTYHHO Ha
https://www.icmje.org/recommendations/).

BCII je moctyman y pexuMy OTBOpeHOr mnpuctyma. CBH 4NaHIM MOTY ce
GecIulaTHO NpEY3eTH Ca CajTa Yacoluca M KOPUCTUTH Yy CKIIady ca JIMICHIIOM
Creative Commons Autorstvo-Deliti pod istim uslovima (CC BY-SA)
(https://creativecommons.org/licenses/by-sa/4.0/deed.en).

CJABE PYKOITUCA

Pykonuc paja ¥ CBH IIPHIO3M y3 Pajl JOCTaBJbajy ce Ko jeJaH JOKYMEHT
(TIpHJIO3U Cy MHKOPIOPHPAHU y TEKCT M MO3MLHOHUPAHU HA KPajy PYKOIHCA M3a
ozesbKa JIutepaTypa) HCKIbYYHBO CJIEKTPOHCKH HPEKO CHCTEMa 3a NPHjaBIbUBAE
Aseestant. Pagu ouyBama kBamuteta otorpaduja, npernopydyje ce I0CTaBbambe
cIMKa M Kao mocebHux dajmosa, jep Word Moxke CMamHTH HBUXOBY PE3ONYLH]Y,
Kako Ou ce u30eria KOMIpecHja CIMKa U eBeHTyalIH! I'yOHTaK KBaJIMTETa.

CBHM ayTOpM M PpELECH3CHTH MOpajy OWTH PErHCTPOBAHH KOPHUCHHUIM
cucTeMa Cca jeIMHCTBEHOM e-Mami ajapecoM. Perucrtpanmjy je wmoryhe
usBpwutu Ha: http://aseestant.ceon.rs/index.php/vsp/user. TexHu4KO ymyTCTBO 3a
xopumheme  cHCTeMa  CNEKTPOHCKE  NpHjaBe  JOCTYIHO  je  Ha:
https://aseestant.ceon.rs/index.php/vsp/about/submissions.

VKonuKo MMate mpoGieM ca IOJHOIICHEM PYyKONHca ITyTeM Iuatdopme
Aseestant mosxete ce oOparuti 3a momoh Penakimju qaconuca ciameM e-Mejiia Ha
azpecy: vsp@vma.mod.gov.rs,

OIIIITA YIIYTCTBA

BCII o6jaBibyje pajoBe KOjH [0 cajia HUCY MPETXOJHO 00jaBibeHH (y LEIHHH
WIH JeJ0M), KOjH ce He pa3Matpajy 3a o0jaBJbHBaEkbe¢ HHUTH Cy npuxsaheHH 3a
00jaBIbHBAE Y HEKOM JIPYrOM YacOIIUCY.

BCII He pa3maTpa pagoBe KOjU Cy NPETXOAHO O0jaBIbEHH Kao IPEHPHHT
Bep3uje.

Yacomuc npuxBaTa W PafoBe UMjU Cy PE3yIATaTH MPETXOLHO IPHKA3aHU HA
HayYHHMM HIIM CTPYYHHM CKYIOBHMA M 00jaBJ/beHH y BUJY allCTPAKTA, IO YCIOBOM
a TH pe3ynrtatd HuCy objaBibenu ca DOI GpojeM (HIp. MPOLIMPEHH AlCTPAKT Y
JIOJIATKy HEKOTI' 4acoIIica).

VKOIHKO je 1e0 pesynrara IOAHETOr PYKOINCA IPETXOAHO CAOILITCH Ha
HayYHOM/CTPYYHOM CKyIy HJIM je Je0 JOKTOpcKe aucepramwje, y IIponpartHom
nucMy YpeIHHUIITBY HOTPEOHO je HABECTH 3BaHMYAH HA3UB CKyIA, MECTO H BpEMe
OJIpKaBamba, M a JIM Cy CAOMIITCHH PEe3yJITaTH MyOIMKOBAaHH U Yy K0joj dhopmu
(HIp. MCTH WIM JAPYraddju HAclOB WM caxerak), a y Hamomenu Ha Kpajy
pyKomuca To Tpeba oCeOHO HA3HAYHTH.

PanoBu ce o0jaBibyjy Ha eHIJIECKOM je3uky. IlojenmHe kareropuje paaoBa
(unp. ucropuja Meauimue/cToMarosoruje/hapmaiije) ce no oAy Y peIHUIITBA
BCII Mmory o0jaBUTH M Ha cprickoM je3uky. CBe KaTeropuje pyKoIHCa OCHM
KaTeropuja yBOAHHUK, IMHCMO YPCAHHUKY, MCTPAKUBAYKO IHCMO, HPHUKA3 KEGHTE,
M3BCIITaj Ca HAyYHOI WM CTPYYHOI CKyna ce 00jaBlbyjy ca amlcTpakTHMa Ha
CPIICKOM H €HITIECKOM je3uKy (y ckiomy pykomuca). O CTpyKTypu U oOumy
ancTpaKTa BHACTH JeTaJbHUjE Y O/1eJbKY ATNCTPakT OBOT YIIyTCTBA.

3a mucame pykomuca kopuctutu nporpam Word, dout Times New Roman,
BeJIMUMHY ciioBa 12, mpopen 1,5. Bennunny crpanune noaecut Ha popMar A4, ca
JIEBOM MapruHoM of 4 1M a npeocrtane tpu 2 um. Teker Kkynatu 6e3 Iesbema pedn
(xudenanmje), a mMociIe CBAKOT 3HAKA MHTEPIYHKIHjE CTABUTH CaMO jedaH mpa3aH
KapakTep. AKO Ce Yy TEKCTy KOPHCTE CHELHjalHU 3Hauu (CMMOOIH), KOPHCTUTH
dout Symbol.

TMomarm o kopumheHoj JUTEpaTypH y TEKCTy O3HayaBajy Ce aparcKuM
OpojeBuMa y CYNEPCKPHUITY, PEIOCIEA0M KOjUM Ce I10jaBibyjy Y TEKCTY.

CTpaHuIe HyMepUCaTh PeJioM y JOEHEM JIECHOM YTIIy, II0YEB O]l PBE CTPaHE
(13y3umajyhu HacIOBHY CTpaHy).

Ilpy nucamy TEKCTa HA CHIVIECKOM je3WKy IPHAPXKABATH CE jE3MYKOT
cranzapaa American English. O6asesno je kopumheme mehyHapogHor cucrema
Mepa (SI). M3yserax unse kpsHu npurncak (mm Hg) i temperatura (°C).

IpuiikoM TmHcama KOPHCTE ce craHgapaHe ckpahennme. I3GeraBati
ckpalieHHIIe Y HACIIOBY M aICTPAKTy OCUM YKOJIMKO je HeomnxojHo. ITyH Ha3uB ca
ckpaheHHIIOM y 3arpaJn HABOIU CE y BCHOM HPBOM IIOMHIbABY, & 1a/bE Y TEKCTY
camo ckpaheHnIe, Kako y alCTPaKTy TaKO M y TIIABHOM TEKCTy. Y 3aKibyd4Ky paja
(He anicTpakra) Hema ckpaheHuIa.

He xopucTHTH KOMEpIHjalHa HMEHA JIEKOBa U APYTUX HPernapara, a yKOIuKO
je TO HEONXOJHO Y3 HHMXOBE Ha3WBe 00ABE3HO HABECTH M TI'CHEPUYKA HMMEHA.
VYpehaju (amapati) ce o3HauaBajy (aOpuukuM HasuBHMA, a MOJATKE O
npousBohady (Ha3HB M MECTO) HABECTU y OOJIMM 3arpajgama. YKOIHKO Ce Y TEKCTy
KOPHCTE O3HaKe Koje Cy CIOj clioBa M OpojeBa, MpeLM3HO Hamucaté Opoj Koju ce
jaBJba y CyHepPCKPUITY WU CyOCKPHIITY.

Ws6eraBatn ¢ontose bold u kypsus (italic) jep cy pesepsucanu 3a
nojHacyiose. M3yserm cy 06aBe3HO IHCame Kyp3HBOM OHMX Ha3WBa KOjH CE TaKo
Mopajy mucaty (HIIp. THU HIIH CTPaHe PeUH - JIATHHCKN).

I'pynie ucnuranuka Mopajy OMTH jacHO aedMHHCAaHe M JOCIEIHO HMEHOBAHE
KpO3 €0 paj. 3a HCTH M0jaM KOPHCTHTH jeaH, jeAHHCTBEH TEPMHUH KPO3 LIEO paj.
VY opespky Pesyntatn u3beraBati pedeHuIe Koje mounmy ca: ,, Tabena X mokasyje
“ mm ,,Cinka X mpukasyje”. PedeHnna Tpeba Jja omuIIe pe3ynTaT, a O3HaKa

Tabele WM CIMKe Ja CTOjU Y 3arpajn Ha Kpajy ommca. Pedenuie He 61 TpeGano
nounmaTH ckpaheHuioM, OpojeM MM JaTymoM. M3beraBatm mpeayrauke
peUCHHIC KOje yMamyjy jacHONy TekcTa M JaTH MpPEJHOCT KpahuMm jacHUM
peueHHIamMa. 3aksbydak (OpMyIIHCaTH HOBHM peucHHIaMa, 6e3 mpenucuBama Beh
nspeuenux. [IpeBon pamoBa Ha eHriiecku jesuk mocpexncrtBom Google Translate
MOJXe H3a3BaTH Hepa3yMeBambe TEKCTa H CTOra ce He Mperopydyje.

V usbopy weyunnx peun kopuctutu Medical Subject Headings — MeSH
(https://www.nlm.nih.gov/mesh/meshhome.html). Kibyane peun y npuxsahenom
PYKOIMCY HE TOMAJEXY ayTOPCKO] KOPEKTYpH, IOIITO Cy OHE ACCKPHITOPU U3
Tesaypyca Kkoje oapel)yjy cTpyuHH HHICKCEPH.

OBABE3HA IIPATERA JOKYMEHTA
HU3JABA AYTOPA U AYTOPCTBO

3a cBakM PyKOIHC KOjU Ce MOJHOCH Ha pa3Marpame 3a objaBibuBame y BCII
HEONXOo/HO je na ayrop(u) gocrasu(e) OOpasai 3a uzjaBy o ayropctsy (M3jaBy
ayTtopa) 1a paj NPETXOAHO HHUje MyOJIMKOBAaH M Ja HUje HCTOBPEMEHO MOIHET 3a
00jaBIbHMBaE y HEKOM JPYTrOM YacOMNCY, J1a Cy PYKOIIMC MPOYNTAIH U OX0OPHIH
CBH ayTOpH KOjU HCIIyHaBajy KPUTEPHjyMe ayTOpCTBA, M KOHTAKT MOJATKE CBHX
ayropa y paxy (umejn aapecy, 6poj mMobwiHor Tenedona). Y oBom obpaciyy ce
ayTopH u3jalimbaBajy o cBakoM Moryhem cyko0y MHTepeca WM HErOBOM
ozcyctBy. CBu ayTopy Mopajy M3jaBy ayTopa moTIICaTH CBOjepydHO.

3a nonatHe MHQOpManuUje 0 pa3IMYMTHM BpCTaMa CykoOa MHTepeca BHUIECTH
npenopyke CBETCKOr yapyXema ypelaHHKa MeauuuHckux uacomuca (World
Association of Medical Editors — WAME; http://www.wame.org).

BCII nowtyje mpemnopyke KpuTepujyma 3a ayropctBo koje maje ICMJE
(https://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-
the-role-of-authors-and-contributors.html). AyropcTBo ce 3acHMBa Ha HCIYIbEIY
CBa YETHPH KPHTEPHjyMa: 3HAYajHOM JONPHHOCY KOHICTIIHjH paja, IoOujamy
pesyiTaTa WM aHaJIM3W/TyMadery pe3yiTaTa; KPUTHYKO] PEeBU3UJU PYKOIHCA OJ
3HATHOT MHTEJIEKTYAIIHOT 3Ha4aja; ofno0pemy (pMHAIHE Bep3Hje pyKomuca Koja he
OutH o0jaBJbeHA W IIpey3HMakry OATOBOPHOCTH 33 CBE AacIeKTe 00jaBJbEHOT
canpxaja. CBM ApYrH YYECHHIM KOjH Cy IONpPHHENM HM3paad paja, alld HHCY
HCIIyHWIU TIPONUCAHE KpUuTepHrjyme Tpedano 61 na Oyry HaBeIeHH Y 3aXBalHHLH
y3 TIpenmsupame gonpruHoca pany. Iorpe6Ho je 1a ocobe HaBeneHe y 3aXBaTHUII
J1ajy TIHCMEHY CarjiacHOCT.

ETHYKA CAI'VIACHOCT

CBa wHCTpaKMBamba KOja YKJbYYyjy JbYA€ H/WIM XyMaHH MaTepujai
Mopajy Outm cmpoBeaeHa |y ckiagy ca  npenopykama ICMIJE
(https://www.icmje.org/recommendations/browse/roles-and-responsibilities/protection-
of-research-participants.html) n Xencunmkom pexmaparmjom, pesusuja 2024
(https://www.wma.net/policies-post/wma-declaration-of-helsinki/). CkeHupany
cTpany no3one Etnuke komucuje (EK) HamnexxHe HHCTHTYIHjE Koje je oqo0puna
UCTpaXKMBake, Ha KOjoj ce BUAM NaTyM WU3[aBamba U IPEIMET HCTPakHBaiba,
aytopu cy y obaBe3u Jia J0CTaBe MCTOBpeMeHO ca pykonucoM. [lo3sona EK ce
JIOCTaBJba Ha je3UKy HA KOME je M3/aTa M CHIVIECKOM je3HKy (MOKe M OBEpeHa
KOIHja).

VY oxemky Metoae Mopa OUTH HaBEJCHO Ja je CTyAHja 0100peHa OJ cTpaHe
nauiexnor EK, y3 naBoheme HasMBa MHCTUTYLMje M Opoja OmIyKe, Kao H Ja je
CIPOBEICHA y CKIaJy Ca eTUYKUM NPUHIHUIHMA 32 MCTPAXKHBAKA KOja YKIbYUY]y
JbyJie W/WIM XyMaH! MaTepHjall.

AHOHUMHOCT mauMjeHata Mopa Outu 3amrtuhena y ckimagy ca ICMIJE
nperopykaMa. 3a cBa UCTpaKMBamba Koja YKJbY4yjy MOJaTKe O MalUjeHTUMa KOji
omoryhaBajy AMpPEeKTHY WM MHAMPEKTHY MACHTH(HKALH]jy, ayTOpU Cy 00aBE3HH
Jna npubaBe NUCAHU MPUCTAHAK HHAOPMMCAHOr MALMjeHTa, Na y PYKOIHCY
Ha3Haue Ja je NMPHCTaHAK MalMjeHTa NMpHOaBIbeH, M Ja ra Mo Motpedu nocTaBe
YpeaHumrBy.

V ciydajy ucTpakuBama Ha JKHBOTHE-AMa, ayTOpU Cy MyXHH Ja JOCTaBe
ofobpeme HamiexHor EK koju Boam Opury o mnomroBamy MelhyHapoIHHX
cTaHaap/a o ynorpebu 1a60paTopujCKUX KMBOTHIHA Y HCTPAKUBAYKE CBPXE.

VpeoHHUIITBO MOXE OZOUTH pajoBe 3a KOje MPOLEHH [a HUCY H3BEJCHH Y
cKJIay ca Mel)yHapOJHUM eTHYKUM CTaHJapAnMa.

PENPOAYKOBAIE NPETXOJHO OBJAB/BEHOTI 3AIITUREHOT
MATEPHJAJIA W/IAJIA HEOBJAB/JbEHOI' TYBEI' MATEPUJAJIA

VKONIMKO ce KOpHCTE MpeTXoqHO objaBibeHe wmiycrtpaumje (pororpaduje,
cxeme) y3 00aBE3HO LUTHPABE HM3BOpa MPEy3HMama IOTPEOHO je MOCTABUTH
J103BOITy (THCAHO 0JJ0OpEIbe Yacomuca y KoMe cy o0jaB/beHe) 3a BHXOBY 00jaBy y
BCII. Ykomnuko ce kopucte Tyhe Heobjapisene niyctpanuje (pororpaduje, cxeme)
MOTPeGHO je JOCTABUTH JI03BOJTY ayTopa HIIyCTpalyja, 3a iuxoBy o0jaBy y BCIL.

NJIATHJAPU3AM

Op 2012. roauHe CBHM PYKOIHCH [JOCTaBbeHHM Ha pasmarpame y BCII
MOABpraBajy ce IpoBEepU Ha MHOTCHLHMjAIHM (ayTo)ILUIarHjapu3aM I[OCPEICTBOM
SClIndeks Assistant — Cross Check (iThenticate). Pykomucu kox Kojux ce aokaxe
(ayto)mnarujapusam 6uhe ondujeHn. Y 3aBHCHOCTH OJf CTEHIEHa U BPCTE yTBpheHOr
(ayTo)miarujapusama ayropuma ce Moxke u3pehu 3abpana objasbuBama y BCII-y
(pa3nuuuTe AyXKUHE Tpajara), y3 00aBelITehe HAUISKHUX Telld Y HHCTUTYHjama
y KOjUMa ayTOpH pajie U PeIeBAHTHUX NPO(ECHOHAHNX yAPYKeHba.

KOPHUIIREILE Al

IenepaTuBHa BemTauka uHTenurenumja (artificial intelligence-Al) wmm
TexHonoruje koje kopucre momoh Al (Al-moTmomorHyTe) MOry ce KOPHCTHUTH
caMo y3 IOIITOBake Hadela TpaHcmapeHTHocTH (ymotpeba Al mopa Outn jacHO
HaBeJICHA Y PYKOIIHCY), OATOBOPHOCTH (ayTOPH OCTajy Y IOTIYHOCTH OJTOBOPHH
32 TAYHOCT M OPHTHHAIHOCT Cajpikaja), HPOBEPIBHBOCTH (CBH YYSCHHLH Yy
yOIMIMCTHYKOM HpOIecy MOpajy NpoBepuTH 1a Al HHuje yHena H3MHIIJbEHE
[OJaTKe, LHTATe WIN TBPAIbE) U MOBEPIHUBOCTH (AyTOPHUMA U PELCH3CHTHMA je
3abpameHO yuuTaBame pykormca noguernx y BCII y jaBue Al cepsuce).


https://www.icmje.org/recommendations/?utm_source=chatgpt.com
https://creativecommons.org/licenses/by-sa/4.0/deed.en
http://aseestant.ceon.rs/index.php/vsp/user
https://aseestant.ceon.rs/index.php/vsp/about/submissions
mailto:vsp@vma.mod.gov.rs
https://www.nlm.nih.gov/mesh/meshhome.html
https://www.vsp.mod.gov.rs/multimedia/dodaci/asf_i_ai_srp_cir_1770634791.doc
https://www.vsp.mod.gov.rs/multimedia/dodaci/asf_i_ai_srp_cir_1770634791.doc
http://www.wame.org/
https://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
https://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
https://www.icmje.org/recommendations/browse/roles-and-responsibilities/protection-of-research-participants.html
https://www.icmje.org/recommendations/browse/roles-and-responsibilities/protection-of-research-participants.html
https://www.wma.net/policies-post/wma-declaration-of-helsinki/
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VYnorpeba Al anara je JomylmTeHa caMo 3a OrPaHHYCHE je3HYKE U TeXHHUYKE
MHTEPBEHIMje Y TEKCTY PYKOIHMCA: HCIPABKY I'PAMaTHKE M HPaBOIKCA, CTHICKO
JIOTepHBaEbE ayTOPCKOT TeKcTa, moMoh mpu (popMatuparmy, TeXHUUKY aCUCTCHIH]Y
(mormyT MCIpaBibama Koja). AyTopu MOry KOpUCTHTH Al ajate HCKJbY4HBO 3a
kpeupame Al-morTomortyTor, amu He u Al -reHepucaHor caapxaja.

Ayropu Koju cy kopuctuiau Al-IOTIOMOTHYT cajpxkaj y obaBesu cy jaa
MOTIYHO M TauyHO HaBeny ynoTpeOy Al anara (Tauan HasuB Al amara, gatym
npuctyna, KopuinheHe ymuTe M CBpXY ymnoTpebe), rapaHTyjy OpPHTHHAIHOCT
HAy4YHOT JONpHHOCca, u3beraBajy 6mino kakBy (abpuKalujy Win MaHUMYTALU]y U
HOIITYjy TpaBmiia HaydyHe eTuke. MHopmammje o kopumhemy Al ce HaBoxe y
ozxesbKy Metone nin 3axBaHHLA.

3abpameHo je xopuctuTH Al anate 3a reHepucame Beher jgena caapxaja
pyKoIMCa, KpEHpame HaydHHX HAeja, MMOJATaKa M pe3ylrara, aHaiuzy u
HHTEpIpeTanujy pesyinTara, (popMupame 3aKbydaka, H3MEHy CIHKa, Tabera
nnu rpadukona (ykibydyjyhn rpaduuke caxerke), M3MEHy II0JaTaKa HIH
pedepeni.

HenxBocmucieno yrBpheHa HenomymTeHa ymorpeba Al 3a mocieanny uma
onbujame paja.

Al H1 y KOM ciTy4ajy He MO)e OMTH ayTop HIIM KOayTop pajia, HATH MOXe Kao
ayTop O6uTH LMTHPaH y ofesbKy JInTepaTypa.

Pany 3amITHTEe TOBEPJHUBOCTH, HHjEJAH /IO HEOOjaBILEHOT HCTPAXKHBAEA
noctaBsberor BCII He cMe OUTH YHET y BEIMKH je3MYKH MOZEN O] CTpaHe ayTopa
WM PETICH3EHTa.

AyTopu Koju cy KOpucTHIM Heku o Al amara cy y obaBesu [a NPHIMKOM
HOJTHOIICHA PyKomHca nojaecy u M3jaBy o xopumrhermy Al

THUIIOBH PYKOIIUCA

V BCII ce 06jaBibyjy cienehe KaTeropuje 1 THIIOBH PYKOIINCA M CAONIITEHA:
YBOAHHUK, OPUTUHATHU Pajl, MPETXOAHO CAOMIITEeHE, KPaTKO CAONIITeHhe, IPUKa3
cllydaja M CepHja cilydajeBa, OMIUTH (HAPATHUBHM) IMpEriiei JIMTepaType, MHUHH
nperien, CHUCTEMATCKH IIperie] JMUTepaType, MeTa-aHalau3a, CHCTEMAaTCKU
Hperniejs JIMTepaType ca MeTa-aHalu30M, akTyelHa Tema, y (GoKycy, pax u3
ucropuje mMeauuuHe/cromaronoruje/bapmanuje, IICMO YPEAHUKY, HCTPAKUBAYKO
TIMCMO, KIIMHUYKO UCTPAXKHUBAE, I/I3BCIHTaj Ca KOHIpeca M Hay4YHOI' CKyIla, IIpuKa3
Kmure, In memoriam u apyru npuinosu.

OPUT'MHAJIHU YJIAHAK

[Ipukasyje HOBa M 3HauajHa otkpuha y onpeheHoj obmactu y3 neTasbaH onmc
KOpI/I].UhCHI/IX METOoAa HCTpaXhBamka, IlO6I/IjCHI/IX pesynrata W H3BEJICHUX
3abyyaka. Jlucta pedepenim Tpeba ga yKJbyud HajHOBHje M HAjBaXKHHje
pedepenne u3 obnactu paja.

NPETXOJHO CAONIIITEKLE

TpeacTaB/ba TpPHKa3 HCTPAKMBAKa KOja HHUCY 3aBpIICHA, ca HalasnMa
KOjU 3axTeBajy JOJaTHA HCTPAXKMBalka M BaIMIALHKjy Mpe KOHAYHUX
3aKkJbydaKa, ajiu ¢y nobujeHe nHpopManuje o1 HHTEpeca 3a Hay4dHy U CTPYyUHY
jaBHocT. Cazipkd CBa NOIJaB/ba Kao OPUTMHAIHM HAy4yHM WIAHAK, Ak y
3HaTHO cKpaheHoM o6uMy. AyTopH ce HOJACTHYYy Ja KacHHje objaBe IyHY
OpUTMHAJIHY HAy4HY CTYAHJy Ca KOMIUIETHHM, BJIMAMPAHUM IOAALUMA H
CBEOOYXBATHOM aHAIH30M.

KPATKO CAONIIUTEIE

IpeacraBiba 3aBpLICHO MCTPAKUBABE KOjE je Majo HO 00MMY, YCKO
(dokycupaHo ca jacCHMM 3aKJbyullMMa Ha OCHOBY NpPEJICTaB/bEHHX pe3yJTaTa.
Canp)!m CBa Iorj1aBJba Ka0 OPUTrMHAIHA HAYYHHU YIaHaK, ajli y 3HAaTHO CKpaheHOM
obumy. Cwmarpa ce KOHAa4HOM myOJMKaUMjoM TOr creuuduyHor, Major
UCTpaXHBamba. He moxe ce moHOBO OﬁjaBI/lTI/l Kao 4JlaHaK ITyHOT obuma (I/IaKO ce
MOJICTHYE HAKHAZHO UCTPAXKHBAILE KOje Ce HAaZl0BE3yje Ha Ibera).

NPETJIEAHHA YIAHIA
OIIIITHA (HAPATUBHMN) ITPETJIE]] IUTEPATYPE

Ilperien, KpUTHYKA aHaIM3a W CHHTe3a MoCTojehnx HaydHHX casHama O
n3abpanoj TemMu. Aytopu oGyxBaTajy CBY AOCTYNHY Hpumnaiajyhy jamrepatypy 3a
ozapeleHn BPEMCHCKH MEPHOJ, MPHKA3yjy pe3ylTaTe PEeleBaHTHHX HCTPAKUBAIbA,
naeHTUGUKYjy HEIOCTaTKe, OrpaHHYCHba WM KOHTPOBEP3e M yKasyjy Ha IpaBle
Oynyhnx ncrpaxusama, najyhu cBoje Buherme mpobiiema y BHIy 3aKJbY4HOT CTaBa.
AyYTOpH 4IaHKa OBE KaTeropuje Mory GHTH OHH KOjU Cy 00jaBHIM MHHUMAJIHO IeT
pagoBa myOIMKOBAaHMX Yy wdacomucuma c pereHsujom (M20) wu3  obmactu
HPerJIeHOT paja.

MMHWHMU NIPETJIEJHHA YJIAHAK

Caxer npersien rnocrojelie JmTeparype W HajHOBUjuX jocturayha yHyrap
Z[Cd)I/IHI/lCaHI/lX acrekara OHpChCHC HCTpaXKUBaA4YKe 0051aCTH U H-€HU HOBU /WK
AKTYeJIHH MPaBLH pa3Boja.

CHUCTEMATCKH IPETJIE] JIUTEPATYPE

CHHTe3a MpeTX0JHO 00jaB/beHHX HCTpaKMBama o oapeheHoj Temu kopuihemem
jacHO JedUHHCAHMX W yHampea oOJpeleHMX MEeTOMOJOMKUX IMOCTyNaKa 3a
CeNeKLHjy U eBamyanujy. AyTop Mopa Ja KOPHCTH peneBaHTHe 0asze mojaTaxa,
[OCTaBH KPUTCPHjyMe yK/bydWBama M HCK/bYYHBAWKa CTYAHja M IPHMCHH
TPAHCIIAPEHTHY METOJOTIOTH]y.

META-AHAJIM3A

KopucTi  cTaTHCTHYKe MeToge 33 KOMOMHOBAaHkE KBAaHTHUTATHBHHX
10JlaTaka M3 BHUIIC NPUMApPHHUX CTyAUja Kako OM ce MICHTH(UKOBAIH OIIITH
TPeHZOBH M IpPOLCHWIA CHAara gokasza o oxpeheHoj Temu. Aytop Mopa na
KOPHCTHU pelieBaHTHe 6a3e mojaraka, Je(pUHHUIIC KPUTEPUjyMe 33 YKIbYUHBAHE
U HCKJbYYHBAE U IPUMEHHU TPAHCIIAPCHTHY H PEMPOLYLUOUIHY METOLOIOTH]Y.
Heonxoano je jacHo pedunncame ucrpaxusaukor nurama (PICOS oksup),
HaBoheme CMepHHIa 3a 0jabup M aujarpaMa TOKa 3a CeIeKUHjy CTyIuja
(PRISMA).

CUCTEMATCKHU NPETJIEJ IMTEPATYPE CA META-AHAJIN30M

Kom0Ounyje KBamUTaTMUBHY W  KBAaHTHUTaTHBHY CHHTe3y, Kopuctehu
CTATHCTHYKE TEXHHKE 32 CYMHUParme KBAaHTUTATHBHHUX PE3yJTaTa a KBaJUTaTHBHY
CHHTE3y 3a ONMCHE/HapaTHBHE Haiase. AyTop MOpa KOPHCTHTH peleBaHTHE 0ase
1oJIaTaka, jacHo JAeMHUCATH KPHUTEPUjyMe 3a YKJ/bYUMBAHE U HCKIbYUHBARC
CTyaMja, ¥ MPUMEHHTH TPAHCIAPCHTHY M PENPOLYLHUOHMIHY METOONOTH]Y.
HcTpakuBadko muTame Mopa 6uTH jacHo aedunucano npema PICOS okBupy, y3
HaBohewme KopumheHHMX cMepHHmIA 3a u3BewtaBame (Hmp. PRISMA) u
ykspyunBame PRISMA nnjarpama Toka 3a IpHKa3 CeleKIuje CTyauja.

AKTYEJIHA TEMA

Pa3maTpa CaBpEMEHO, HEPCIICHO MM KOHTPAIUKTOPHO IHTAEHE OJ
TEOPUjCKOT M MPAKTUYHOT 3HAyaja, y3 H3HOLICHEC CONCTBEHHX pe3ysrara
HCTpaXKMBamba WM HAjHOBUjUX Ba)KHUX IOjaTaka M3 yureparype. KoHcrpykiuja
4jIaHKa je cI000JHA a TMOXKEeJbHE Cy KpaTKe 3aKk/byyHe HAlOMEHE Ca jaCHOM
TOPYKOM.

Y ®OKYCY

Tematcka, oKycupaHa aHaun3a W/WINM KPAaTaK OCBPT Ha HAy4HH HpobiemM
KOju je y Temarckoj obiactu wacomuca, a Koju obpalyje nutame on 3Hauaja 3a
Hay4HY 3ajeJIHALly ¥ IIUPY CTPYYHY jABHOCT.

KA3YUCTHKA
MPUKA3 CJIYYAJA u CEPHJA CJIYYAJEBA (24, <9)

Tlpukas ciy4ajeBa ca PETKOM M HEOOMYHOM JIHjarHO30M, JHjarHOCTHYKHM
POLECOM, CTpaTerrjama Jeuenha, KIMHAIKIM TOKOM, HIH HCXOJ0M JIeuerha, KOju
MOry OHMTH OJ KOPHCTM 3a KIMHMYKY [PakCy M MEIULMHCKO o0pa3oBarbe.
Ipunukom nucama norpedHo je kopuctutd CARE cmepuuue (https://www.care-
statement.org/writing-a-case-report). Heomnxoman je mnpucraHak HH(pOPMHCAHOT
HaIMjeHTa.

YBOJHUK

VBOOHHLY Cy HEPELECH3UPAHH TEKCTOBH INIABHOI U OATOBOPHOT YpEIHHKA
W/WIM 4iaHOBa YPEJIHMINTBA HAMEH-CHH HAjaBH HOBOI' BOJIyMEHA, TEMAaTCKOT
Opoja, cazpikaja Koju Cy O 3Hauyaja 3a CTPYKY H/WIM HHCTUTYLHjE YHjUM
YJIAaHOBMMA je YacOlMC HAMEIEH Kao M YPEJHHYKH TEKCTOBU IIO IO3MBY.
VBoauuIM He Tpeba Ja cajpie HeobjaB/beHe Ml OpPHIMHAIIHE IT0/IaTKe, a MOpajy
YKIJbYYHTH H3jaBy O CyKOOy HHTEpeca.

MMAUCMO YPEJHUKY

HepeneHsnpanyu KOMeHTap/KpuTHKa Tekcta objasbenor y BCIL Inmry ce y
cnoboHoj hopMH, y3 eBEHTyalHO HaBoheme mopaTtaka u3 auteparype. He cmejy
canpxaTtiH HeoOjaBibeHe pesynrate. OGjaBibyjy ce npemMa OJUIyL[H TJaBHOT M
OZATOBOPHOT YPEHHKA.

HUCTPAXKUBAYKO ITUCMO

KpaTkn npuka3 OpUrMHAIHOT HMCTPAXKHBAHKa, KOJU CaJpKH YBOJA, METOAE,
pesynTaTe M AUCKYCHjy y caxxeToM o0iuky (6e3 moxene y moceOHe LEIMHE ca
MOJHACIOBMMA) M MakCHUManHO a0 2 npuiora (tabene/cnuke). He caapxu
ancTpakT U KIbY4YHEe PEdH ajli MOpa Ja UCIIYHH CBE OIIIITE YCIOBE 3a Pa3MaTparbe
pykonuca (ykibydyjyhu npouec penensuje).

HUCTOPHJA MEJUIMHE/CTOMATOJIOTHJE/®PAPMAIIMJE

Marepujan 3Ha4ajaH 3a pacBeT/baBambe NOjeAMHMX porahaja W/wmiu mpukas
3HAYajHUX JIMYHOCTH M3 HCTOpHje MeJMUUHe/cToMaronoruje/hapmanuje, a
noceGHO BOjHE MeauIMHe/cToMaTonoruje/hpapmaruje.

KJIWHUYKO UCTPAYXKUBAE

OPMT‘HHaHHa panaOMH30BaHa KOHTpOJIMCaHa UCIIUTHBakma u
OTCcepBallMOHE CTyJHje yTHILAja jeJHOT HJIHM BHIIE CpeJcTaBa MIM Mepa Ha
UCXOX 37paBJba JbYAHW, KIWHHYKY TMpPaKCy H 3IpaBCTBCHY TIOJHTHUKY.
Pykonucu Mopajy OMTM HpUIPEMJbEHM Yy CKiIagy ca MehyHapoaHum
cmepuunama (Hnp. CONSORT - https://www.consort-spirit.org/ nm STROBE
— https://www.strobe-statement.org/) u perncrpoBana y HekoM 01 MehyHapoIHO
NMpU3HATHX jaBHUX peructapa (unp. ClinicalTrials.gov).

IPUKA3 KIbUTE

Canprxu 6ubimorpadcke nmonaTke o myOIHKanuju (ayTOpH, H3BOPHHU HACIIOB,
M3/1aBa4, MECTO M TOJAMHA M3/Iamba), HeH KPaTaK Caipikaj U KPUTHYKE KOMEHTape
cazipKaja, CTUJIA U 3HaYaja KBUTe y JIaToj 001acTH. Pykomuc He cMe OUTH TyKH O
2 cTpaHule.

MU3BEHITAJ CA HAYYHOI' IJIM CTPYYHOI' CKYIIA

[lpyka3 akTHBHOCTM HAyYHOI WM CTPYYHOI CKyHa, Y3 HCTHIAbE
HajBOXHUjUX pedepaTa MM 3aKJbydaKa, OJHOCHO MPENopyKa OJ] 3Hauyaja 3a IIHPU
kpyr unranana BCIL

OBHUM PYKOITUCA

]_ICJ'[OKyHHPI PYKOITUC paja YMHE: HAaCJIOBHA CTpaHa, aliCTPakKTH Ha CPIICKOM U
CHIJIECKOM je3MKy Ca KJbYYHHUM peulMMa, IJIABHH TEKCT pajia, 3aXBaIHOCT (110
notpebu), CrHCaK JUTepaType, NpUio3u (Tabeie, ciuke, rpadUKOHH, CXeMe,
LPTEXKH).

OO0uM pykomuca 3a KaTeropuje OpPUrHHAIHH paj, OMIITH (HapaTHBHU)
nperiaea JIUTEpaType, CHUCTEMATCKH IIPEriea JHUTEpaType, METa-aHalu3a,
CHCTEMAaTCKU Mperie] JUTepaType ca MeTa-aHaiau3oMm usHocu g0 5 000
peun.

O6uM pyKomuca 3a KaTeropuje MUHH MpPEriell, MPETXOIHO CAaoIIITeHE,
KpPaTKO CaoIIITeHhe, MPHKa3 Clydaja, CepHja CllydajeBa, akTyellHa TeMa, KINHHYKO
HCTPaXHBabe, UCTOPHja MeauLuHe/cTomMaTosoruje/gapmaruje u3nocu g0 3 000
peun.

Pykomnucu 3a ocrane kareropuje/pyopuke Mory umarty Hajsumie 1 500 peun.


https://www.vsp.mod.gov.rs/multimedia/dodaci/asf_i_ai_srp_cir_1770634791.doc
https://www.care-statement.org/writing-a-case-report
https://www.care-statement.org/writing-a-case-report
https://www.consort-spirit.org/
https://www.strobe-statement.org/
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MPUIIPEMA PAJIA Cuuke (niycrpauuje)
Ilog cnmkama moapasymeBaMo cBe 00dMKe TpadUyuKHX —OpUiora

HACJIOBHA CTPAHA

Ha npBoj cTpannuu pykomnuca tpeda HaBecTH ciejehe:

. HacnoB pana 6e3 ckpahenuua;

2. Ilyna umeHa u npe3nmeHa ayropa (6e3 Tutyna, y3 HaBoheme ORCID Gpoja
3a cBe ayTope Koju ra uMajy) ca o3Hakama cieaehum pexom *, 1, 1, §, ||, 1,
** 1t ... uTg.

3. IlyH 3BaHMYaH HA3MB YCTAHOBA y KOjHMA ayTOPH pajie, MECTO U JPXKaBy y
K0joj ce ycranoBe Hamase (3Haum *, T, I, §, [, Y, **, Tt ... nra.mokasyjy
PE/IOM yCTaHOBE y KOjHMA ayTOPH Pajie);

4. Ha mHy CTpaHHIC HAaBECTH MME M HPE3UME, aApecy 3a KOHTAKT, e-Mamil
agpecy u Opoj Tenedpona (mobuianor/Viber wmim WhatsApp) ayropa
3aIy’KCHOT 33 KOPECIIOHICHIIN]Y.

ATICTPAKT

Ha npyroj crpanu paja Huiry ce amncTPakT M KJbYdHE Pedd. AICTPAKT ce
IHIIEe KPATKAM M jJaCHUM pedeHHIamMa. 3a KaTeropyje OpUriHHaIHKU Paji, MPETXOLHO
CAOIIITEe, KPATKO CAOMIITEeHbE, CHCTEMATCKH MPEIIIE] IMTEPATyPe, CHCTEMATCKH
Hperie/l JIMTepaType ca METaaHaJIM30M, METa-aHajln3a, KIMHHYKO HCTPaKHBAHE,
aTCTPaKT je CTPYKTypHcaH u Tpeba na uma cnenehe nenose: Yeox/Llum, Metoze,
Pesynratn, 3akibydak. CBakM OJl HaBEJICHMX CErMEHATa IHMCATH Kao IocebaH
macyc KOjH TMouMme OoigoBaHOM peun. HaBectu HajBakHHje pesynrare
(HyMepHYKe BPEJHOCTH) H HHBO CTATHCTUYKE 3HAYajHOCTH. 3aKJby4ak Mopa OUTH
JIUPEKTHO IOBE3aH ca pesyntarnMa paga. Obum amctpakra He cMe aa npehe 300
pedn.

3a kareropuje mpHKa3s Clydaja M cepuja cilydajeBa ancTpakT uma cienehy
CTPYKTYpy: YBOA (y MOCIEAHmOj PeYeHHUN HaBecTH LWwb), [Ipuka3 GomecHuka,
3akspyuak. CBakM OJ HABEJCHUX CErMEHATa MUCATH Kao II0cebaH Mmacyc KOjH
nounme 6onoBaHoM peun. O6uM ancTpakTa He cMme aa npehe 250 peun.

3a ocrajie KaTeropyje paaosa, OMIITH (HApaTHBHM) Iperie]l JNTepaType, MUHH
Mperiie]l, akTyenHa TeMa, y Gokycy, HCTopHja MeauiHe/cToMaToaoruje/hapmariije
anCcTPaKT HeMa MoceOHy CTPYKTYpy M He cMe ja npelje 200 peun.

Boautu padyHa na CpICKa M CHIVIECKA Bep3Hja amctpakra Oyay mehycoOHo
TaYHU M TPELHU3HHM NpeBoad. HujenHa pedeHuiia He CMe MOCTOjaTH Y jEJHO]
BEP3MjHU a 1a HHje IPEeBe/ieHa y APYroj.

K/bYUYHE PEYH

I/ICHOI[ ancTpakTa HaBECTU MET J0 CeaaM PEIICBAHTHUX KJbYYHUX DEYU WU
n3pasa KojH ykasyjy Ha cajipxaj pajga. IIperopyka je ja ce He NOHaBJbajy Peur U3
Hacnosa pajga. Y usbopy xpyunnx peun kopuctutu Medical Subject Headings —
MeSH (https://www.nlm.nih.gov/mesh/meshhome.html).

CTPYKTYPA I''TABHOI' TEKCTA PAJIA

HeonxonHo je na OpurHHamHU paj, HPETXOJHO CAONLITEHE, KPaTKO
CaoNITEeHE, METa-aHalu3a, CUCTEMATCKU MPETrJe[] JUTEpPaType, CUCTEMATCKHU
nperien JIHTEpaType ca MeTa-aHalu30M, KIMHHYKO HCTPaKHMBAamE CaJpiKe
norJiaBiba: YBOJ (KpaTak MpHKa3 MmpeaMera HCTPaXkKuBamba y3 HaBOJ LHJba paaa
y TocieameM nacycy), Merone (mpeumsaH onuc ogabupa HMCIUTaHHKA H
NPUMEHEHHX MeTOoAa,  yK/bydyjyhnm cratuctuuke mertoae, Opoj mo3Boie
carnacHocTH HajnexHor EK), Pesynratu (mpHKa3aHH JIOTHYKHM PEIOCIEIOM
0e3 aynaMpama HpHKasa UCTHX pe3ysiTaTta Ha Buiue HauuHa), Jluckycuja (6e3
NOHAaBJbakha IIOJAaTaka Koju cy Beh HaBeneHm y oxespKy Pesynraru;
JIMCKYTOBAaTH camo JjoOujeHe Hamase JoBohewmeM y Be3y ca JIpyrum
pejeBaHTHUM CTy/MjaMa, OBE3aTH AUCKYCHjy U 3aKJbydKe ca [IMJbEeBUMA paja,
mo mnotpedM HarJacUTH JIMMHUTALMje HCTPAKUBamWa), 3akibydak (KOjH
MPOUCTHYE W3 pe3yiTaTa JaTOr HCTpakMBamba), 3axBadHUNIA (IO MOTpedH),
Jluteparypa.

Pykomucu M3 kaTteropuja OmIUTH (HAPATHBHM) IpETJe] JIUTEpaType, MHHH
npernes, akTyenHa Tema, y okycy caapxke cienehe mnemmme: YBox (ca
oxrosapajyhum nogHacinosuma), 3akibydak, Jlnteparypa.

Pykomnucu M3 KaTeropuje mpHKa3 ciydaja, cepuja ciydajeBa caapke cienehe
nenuHe: YBona (WMJb pajia HAaBECTH Kao MOCHe[mH macyc YBoxa), Ilpukas
GonecHHKa (MJICHTHTET OOJICCHMKAa Mopa OCTaTH aHOHMMaH), Jluckycuja,
Jlurepatypa.

Tpuka3 GoJieCHUKA HE CME UMATH BHUIIE OJ TIET ayTopa.

YIIUTHHULM (Questionnaires)

CBu KopuIIheHH yMUTHHUIM KOjH CY YHOTPEOJbEHH Ka0 MEPHHM MHCTPYMEHTH
3a OWJIO KOjH OJ] MCIUTHBAHUX IapaMeTapa, MOpajy OMTH HpEeBEICHH Ha je3HK
TOBOpHOT no;{pyqja UCIIMTaHUKA Y3 HaBOhCH)C J0Kasa o ]/I3Bp].LICHOj BaJ'II/IIlaHI/IjPI u
KYJTYPOJIOIIKOj aAanTaluju NoaAHeOIby UCIINTAaHUKA.

nPUJIO3U

Tpunore unju 6poj Tpeba na Oyzae yckiaheH ca Jy)KMHOM TEKCTa MOCTABHTH
Ha Kpaj IVIaBHOI' TeKcTa pykomuca u3za Jlutepatype, a y caMOM TEKCTy jacHO
Ha3HAUYUTH MECTO KOje ce OAHOCH Ha aaTh npuior. Kpajiwa mosumuja npuiora
6uhe oxpelena y Toxy npunpeme paaa 3a myOIHKOBambe.

-

Tabese

HacnoB Tpe6a Hamucat u3Haja Tabene, a o0jallmbera (JIEreHIy) HCIoa He.
Tabene ce 03HaUaBajy aparickuM OpojeBUMa IMpeMa peociey HaBohema y TeKCTy.
Tabene uspaauti UCKby4unBo y nporpamy Word, kpo3 menn Table-Insert-Table,
y3 meduHHcame TauHOr Opoja KoloOHa M penoBa koju he je umuuTh. Kymatn
dourom Times New Roman, BeianunHOM ciioBa 12, ¢ jeHOCTPYKHM MPOPEIOM.
TabGene Mopajy OMTH jacHe M HMATH CBE €IEMEHTE HEOINXOJHE 3a IPABHIHO
pasyMeBare INTa je y BHUMa IPUKA3aHO. YKOIMKO MPHUKA3aHE BPEAHOCTH HMajy
,,OIICer** WK ,,pehepeHTHE BPEJHOCTU , TO C& MOpPa JIOAATH.

V nerenam ucnox Tabene Tpeba objacHHTH cBe CKkpaheHMIle HaBeleHEe y
Tabes U CBE O3HAKe (HIp. CIOBA y CYHNEPCKPHUITY WIM OOJJI0BaHE BPEIHOCTH).
Taxkolje, HEOIXOAHO je MPeLH3UPATU IPUMEHEHE CTATUCTUYIKE METOJE.

(pororpaduje, uprexu, cxeme u rpapukonu). Cimke Tpeba yrpagutH y
PYKOIIMC Ha Kpajy TeKCTa, MOCIe JIMTepaType M mocie Tabema (ako MX HMa).
Ciuke ce O3HauaBajy apanckuMm OpojeBHMa Ipema pejociely HaBohemwa y
TekcTy. Bemuka cnoBa A, B, Il uta. TpeGa KOPHUCTUTH 3a O3HAYaBame ACI0BA
BumeaenHux ciuka. CioBa, OpojeBH u cumOoau TpeGa jpa Cy jacHH M
yjeAHauCHH, a JOBOJbHE BEIMYHHE 1A NPIINKOM yMamHBamba Oyldy YHTIHUBH.
Jlojjanm TpUKa3aHW Ha CIMKaMa Mopajy OMTH cauyBaHM Kao (ororpaduje (He
Ka0 M3MCHHBH IpaUuKH €IEMEHTH), TaKO Ja CC HUXOB IOJO0XKaj HE MOXe
MembaTH, Kako Ou ce 00e30eAmIa Tad4HOCT IOJaTaKa HPHUKA3AHUX HA CIIHIM.
Ipumajy ce HCKIbYYHBO AHMruTanHe GpoTorpaduje ca MUHUMAIHOM PE30JIYLIHjOM
ox 300 dpi u ¢popmara JPEG, PNG wmu PDF. Ciuke koje He 3a10BOJbaaBajy
HaBeJieHe ycioe Hehe OGuth npuxsahene 3a o6jaBy. J{MMeH3Hje JOCTaBbEHHX
ciuka 6u Tpebano ga Oyxy npubiIMKHE JUMEH3MjaMa y Kojuma he ciuka OutH
o6jaBibeHa. YKOJIHKO ayTopu HHCYy y MOryhHOCTH Ja JOCTaBe JIHUIUTalHE
dororpaduje, onna opurnHanHe ciuke Tpeba ckenuparu y pesonyuuju 300 dpi
U y OpPHUTHHAIHO] BEIMYMHH M Kao TakBe MX JoctaBuTu. CBH mojamy Ha
cxemama u rpadukoHnMa Tpeba na Oyny ucnucanu 6escepuduuM GOHTOM pagu
nakie yntbusoct (Hup. Arial, Helvetica), Bennuuna ciosa He Mama ox 10 pt.
MepHe jenuHHIe U CKale MOpajy OuTH jacHO HasHaueHe. [leruManHu OpojeBu
Ha rpadMKOHMMAa MOpajy OMTH NPUKA3aHH Ca TAYKOM, a pa3/Bajame XWUibaJa
Mopa 6uTH 03Ha4YeHo 3ape3om (Hmp. 1,234.56).

Buneo-npunosu (winyctpaiuje paga) Mory Tpajatd 1-3 mMuHyTa M OuTH Y
dopmary avi, mp4(flv). V3 Bumeo mocraButH moceGHO CIMKY Koja 61 Guia
WIyCTpalyja BUACO-NPUKA3A Y e-H3amby U 00jaBJbeHA y MITAMIIAHOM H3amby, Kao
M JIMHK Ka 11aTdopMu r7e je Bujeo Beh nmocrasibeH.

VY nerenam ucnoj wiyctpanuja Tpeba objacHuTH cBe ckpahenwue, cumborne,
6pojeBe MIIH CIIOBa KOjH Ce KOPUCTE 3a 00jallliberbe MOjeANHHUX JeoBa CIIHKe. Y
city4ajy rpadMKoHa MPenU3UpaT IPUMEHhEHe CTATUCTHYKE MeTo/ie (M0 moTpebH),
a kox ¢Qoromukporpaduje HaBeCTH AeTabe O BPCTH KopuinheHor Gojema
yBehamby.

Vkomnko ce mnpukasyjy ¢ortorpapuje ocoba (GosecHuKa), JUK MOpa OUTH
,,3amyheH” uin je motpeGHo 06e30euTH nucany 03BOy Juna ca ¢portorpaduje 3a
meHo kopumiherse. Ha nprinosnma (CHUMITH PEeH/TeHa, CKeHepa, YITpas3ByKa, HTAL.)
MOTPeOHO je YKIOHUTH CBE IITO MOXE Jia ACHTH(HKYje GOJIeCHHKA. YKOIHKO je
cnuka Beh Herze o6jaBibeHa MOTPEOHO je LUTUPATH H3BOP Y3 MHCAHO 00OpEH-E
aKo ce pajy o 3amTHheHOM MaTepHjaiy.

CKPAREHHUIIE

CkpaheHune KOPUCTUTH CaMO KaJa jé HEONXOIHO, U TO 3a BeOMa Jyrauke
Ha3UBE XEMHjCKHMX je/[MIbeHba, OJHOCHO Ha3MBE KOjH Cy Kao ckpaheHuue Beh
npeno3Harsbuy (Hnp. JIHK). 3a cBaky ckpaheHuily, ocum CTaHIapiHE jeMHHULE
Mepe, HaBeCTH ITyH Ha3HB IPU IPBOM HaBohemy y TeKcTy (YKJbydyjyhn ancTpakr).
VY HacnoBy H ancTpakry usberaBatu kopuinheme ckpaheHHua, y HAclOBY HX
KOPHCTHUTH CaMoO aKO Cy HEONXOJHE. 3a MOjMOBE KOjU CE Y TEKCTY IOMHIbY BHUILE
01 TpH IyTa Npernopyudyje ce yBoheme oxropapajyhux ckpahenmiia.

JEIHUMAJIHU BPOJEBH

Y TeKCTy paja Ha CHIJICCKOM je3HKy JIeIMMAalHe OpojeBe IHCATH Ca TauyKoM
(amp. 22.7), a y TEeKCTy Ha CpPIICKOM je3uKy ca 3ape3oM (ump. 22,7). Kax rox je to
Moryhe, 6poj 3a0KpYKHTH Ha je[Hy ACHMMally M IHCATH JOCICIHO KPO3 Ie0 paj
(HIp. aKo je jemHa BpemHOCT 32.2, CBe OCTajle MOpajy MMAaTH je[HY ACHUMATy, HIIp.

32.0).
JEJVHHULE MEPA

JlyXHMHy, BHCHHY, TEXHHY WM 3aIPEeMHHY H3paKaBaTH y METPHUKUM
jennaunama (Metap — m, xuorpam (rpam) — Kg (), aurap — L) mwin muxoBuM
nenouma. Temmeparypy u3paxasatn y crenenuma llemsujyca (°C), mpurmcax
KpBU y MHIMMETpUMa >XKUBHHOr cTyba (mm Hg). Pesynrare kiMHUYKHX H
GHOXEMHjCKHX Mepera HaBOJIMUTH Y METPHYKOM CHCTeMy npema MeljyHapoaHom
cucremy jenuuuua (Sl).

3AXBAJTHUIA

Wsnetn pompuHoc ocobe Kojoj Tpeba oOmaTH mpH3HAKeE, ald Koja He
HCITyHaBa KPHTEpHjyMe 3a  ayTOpCTBO. Hapectn ¢unancujcky nomoh
(CTIOH30pCTBa, CTHICH/H]jE, OLIpeMa U JIPYro), Kao U Ha3MB MPOjeKTa y OKBUPY Kora
j€ MCTPaKMBamE CIIPOBEIICHO.

CTATUCTHYKA AHAJIU3A

VY onemky Metone netasbHO OMHMCaTH MPUMEH-EHE CTATUCTHYKE METOJE KaKO
6u Owna omorylieHa NpoBepa HCIPABHOCTH FbHXOBE IPUMEHE M PEHPOIYKIHja
aHamse. Pesynratn Mopajy OMTH HyMEpHYKH jaCHO NPHKA3aHH y3 oArosapajyhe
MoKa3are/be BapUjaOMIHOCTH M IIOY3JAaHOCTH (HIp. CTaHAApAHA JACBHjaLuja,
CTaHIap/Ha TpEeIIKa, HHTEpBa nosepeH,a). HpeumnpaTn THUIT CTyll]/IjC " ornucaTtu
HayMH Ha KOjU je W3BeleHa. HaBecTH KputepHjymMe YK/bydera M HCKIbydeHa.
Hapectu coptBep M Bep3Hjy KOMIjyTEpPCKOT IIporpama y KOMe je H3BpIICHA
cTaTucTUYKa 00pana moxaraka. Y onesbky Pesyntatu xao u y nerenpama tabena
W/MIIM TIPUJIOTa HABECTH CTATHCTHYKH METOJ KOju je KopumheH 3a aHaluzy
MPUKa3aHUX pe3yaraTa. BpenqHocTu p ce yBek Muily ca HOYETHOM HyJIOM (HOp. p >
0.05 a me p > .05).

JIMTEPATYPA

Pedepeniie HymepucaTH peHMM aparlcKuM OpojeBMMa IIpemMa peaocieny
HaBohema y TekcTy (ykibyuyjyhu tabGene u snerense npuiora). [lpenopyuyje ce na
BehuHa muTnpanux pagosa oyae miaha ox gecet roauna. Ipenopydyje ce 1a 6poj
LUTUPAHUX OPMIMHAIHHX pajgoBa Oyne HajmMame 80% ox ykynHor Opoja
pedepennyn, oxHOCHO Opoj UMTHPAaHWX KIbUTA, TOTNIaBjba Yy KibHramMa M
nperieHux wiaHaka Mawu of 20%. CBu pajoBu, 6e3 003upa Ha je3UK M3BODA,
IIUTHPAjy Ce Ha CHITIECKOM je3WKy, a M3BOPHH je3UMK HABOJM CE€ Y 3arpaay, u3a
nutupane pedepenie.


https://www.nlm.nih.gov/mesh/meshhome.html
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CBU TIOZIAIM O IUTHPAHOj JIUTEPATypH MOpajy OMTH TauyHH, a IUTHPAHK
PazoBH JIAKO MPHUCTYNAYHU YUTaoUMMa. Y3 cBaky pedepenuy Hasectu DOI 6poj.
Iperopyuyje ce uutHpame camMoO pagoBa 00jaB/bEHHX Yy YacCONHCHMa Koje
unjekcupajy Current Contents, Index Medicus (Medline), Excerpta Medica,
Scopus, Web of Science.

Huje 103BOJbEHO LUTHpamE alCTpakaTa, CEKyHIApHUX IyOiukaiuja,
YCMEHHX CaOMIITeHa, HEO00jaB/beHHX pPafoBa, CIyKOCHHX M HOBEPJPHBHX
JloKyMeHaTa, Bukumennje, npenpuut o6jaBa u in Press wiaHaka, MOBYYEHHX
pamosa (retracted article), pagoBa o0jaBibeHHX y IPEIATOPCKHM
4aCOIMCHMA.

IpuInKOM LUTHpamsa CajToBa, HE MOXE Ce LIUTHPATH HACIOBHA cTpaHa Beh
ce MOpa LIUTHPAaTH OHA CTpaHa ca Koje je nHpopmanuja npeysera. CBaka HaBejeHa
pedepenna mopa GuTH gocTymHa 3a mposepy online. Ykommko pedeperma He
[IOCTOjU HA MHTEPHETY (HIIP. apXMBCKHM MATEPHjal U CIL.), ayTOp MOpa Ja JOCTaBH
M3BOp OJIaKJIe je MpEey3eo LHUTHPAHY JUTEPaTypy OJHOCHO MOXE CIMKATH HIIH
CKEHHpATH JOKyMEHT U nocnatu Ha e-meji: strliteratura@gmail.com.

Pedepennie ce muTHpajy nmpemMa BaHKyBepcKOM CTHIy KOjH je YCIIOCTaBHO
ICMJE (https://connect.ebsco.com/s/article/Citing-Articles-in-Vancouver-ICMJE-
Style?language=en_US).
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Ocrane mnpuMepe HaBohewa  myOuuKkaruja
https://www.nIm.nih.gov/bsd/uniform_requirements.html

HAKHAJIE 3A OBJAB/bUBAILE YJIAHKA

Haknana 3a o6jaB/buBame paga ce rmaha HAKOH NMPUXBaTamba PYKOIHCA 3a
objaBspuBame. Olyka O TpUXBaTalkby Mopa OMTH TOTBpheHa Ha CEIXHULH
VYpeauunrrsa BCIL. Panosu 3a koje Hucy miahene HakHazne Hehe 6utn o6jaBibeHH.

Vmnara uuje rapannuja aa he pag 6uru o6jassen y BCII.

Csu ayropu nyxuu cy na mare Article Processing Charge 3a moxpuhe
TPOLIKOBA je3WyKe, CTPYyYHE M TEXHHYKE oOpaje pyKONHCa, Kao ¥ HEroBOr
objasibuBama. Jlomahn ayropu miahajy msuoc ox 5 000 nmHapa, a nHOCTpanu 150
eypa.

WHctutyimonanna mpermiata (10 000 nunapa) BakHM MCKIJBYYHBO 32
HHCTUTYLHje (YCTAaHOBE) Koje eie aa no0ujajy Qusuuke Komuje MecedHHX
6pojeBa yacomnuca.

VY romuMHM y KO0jOj Cy YIUIATWIM MpPETIUIATYy ayTOpH MOTY TOJHETH
HeorpanudeH 6poj pagosa y BCIL

Komuje ynnmatHMIE HEONMXOAHO je JOCTaBUTH HA
strliteratura@gmail.com pajgu eBuneHumje yrare.

Opn npermate cy ocinobohenn peuenzenti BCII (motpebHo je pocraButu ID
6poj pajja WIM HAClOB paja KOjU Cy PELEH3UpAH), CTYACHTH Ha JTOKTOPCKHM
cryaujama (y3 HOTBpAY O ymucaHoj TeKyhoj roguHH), ypeAHHIH. YPeIHHUIITBO
3a7pKaBa MpaBO J1a MOXKE YMAamHUTH H3HOC INPETIIATE HIN OCHOGOL[I/ITI/I ayTope
ahama npetmiate Ha 00pasnoxkeHy Mooy ayTopa.

3a cBe pomarHe uH(popmauuje, Moxere ce OOpaTMTH Ha J0Je HaBeJCHE
azpece u 6pojese TenedoHa.

MOXKETE BUACTU Ha

e-Mejn  azpecy:

Penaknuja yaconuca ,,BojHocannrercku nperien”

Ya. lipuorpascka 17

11 000 Beorpan

Cpéuja

Tenedon: (+381 11) 3608-997

E-momrra: vsp@vma.mod.gov.rs
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