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Research Article/Ozgiin Arastirma

Effects of ethyl 7-hydroxy-2-imino-2H-chromene-3-carboxylate, a synthesized
coumarin derivative, on bisphenol A-induced kidney toxicity

Sentezlenen bir kumarin tiirevi olan etil 7-hidroksi-2-imino-2H-kromen-3-
karboksilatin'in Bisfenol A ile indiiklenen bobrek toksisitesi tizerine etkileri
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Atif gosterme/Cite this article as: Akgiil NB, Uremis MM, Uremis N, Annag E, Bozat RC, Koca M, Ozkaya A, Yanilmaz
EMB. Effects of ethyl 7-hydroxy-2-imino-2H-chromene-3-carboxylate, a synthesized coumarin derivative, on bisphenol
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Abstract

Aim: In this study, it was aimed to investigate the
protective effect of the synthesized coumarin ethyl 7-
hydroxy-2-imino-2H-chromene-3 carboxylate (CM)
against the renal toxicity of Bisphenol A (BPA).
Materials and Methods: The CM molecule was
synthesised through the reaction between 2.4-
dihydroxybenzaldehyde and ethyl cyanoacetate.
Experiment was conducted in four groups of rats:
control, BPA, CM, and BPA+CM. Total Antioxidant
Status (TAS), Total Oxidant Status (TOS), and
Malondialdehyde (MDA) levels in kidney tissue were
evaluated. serum samples were analyzed for Total-
Native thiol and kidney function test parameters.
Results: The BPA-treated group exhibited significant
decreases in TAS and thiol levels, increases in TOS and
MDA levels. However, these side effects were
significantly reduced with CM.

Conclusion: results obtained in this study indicate that
CM molecule has a protective effect against BPA
induced kidney toxicity

Keywords: Bisphenol A; Coumarin; Kidney;
Antioxidant; Oxidative stres.

Oz

Amag¢: Bu c¢aligmada sentezlenen kumarin etil 7-
hidroksi-2-imino-2H-kromen-3  karboksilatin  (CM)
Bisfenol A'nin (BPA) renal toksisitesine karst koruyucu
etkinliginin arastirilmasi amaglandi.

Gere¢ ve Yontem: CM  molekilli, 2,4-
dihidroksibenzaldehit ve etil siyanoasetat arasindaki
reaksiyon yoluyla sentezlendi. Hayvan denemeleri igin
ratlar dort gruba ayrildi: kontrol, BPA, CM ve BPA +
CM. Bobrek dokusunda Toplam Antioksidan Durum
(TAS), Toplam Oksidan Durum (TOS) ve
Malondialdehit (MDA) seviyeleri degerlendirildi.
Serum drnekleri Total-Native tiyol ve bobrek fonksiyon
testi parametreleri agisindan analiz edildi.

Bulgular: BPA ile tedavi edilen grupta TAS ve tiyol
diizeylerinde o6nemli dislisler, TOS ve MDA
diizeylerinde ise artiglar goriildii. Ancak CM ile bu yan
etkiler 6nemli dl¢iide azaldi.

Sonu¢: Bu c¢alismada elde edilen sonuglar CM
molekiiliiniin BPA kaynakli bobrek toksisitesine karsi
koruyucu etkiye sahip oldugunu gostermektedir.
Anahtar Kelimeler: Bisfenol A; Kumarin; Bobrek;
Antioksidan; Oksidatif stres.
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Introduction

BPA, prevalent in polycarbonate plastics
utilized in the food industry, can migrate into
consumable items when they come into contact
with food and beverages.

Thorough investigations have conclusively
shown that individuals might unknowingly
subject themselves to the harmful impacts of
chemicals such as BPA through the
consumption of contaminated products.'

The liver, renowned for its function in
detoxifying harmful substances, and the
kidneys, tasked with metabolite excretion, are
notably vulnerable to the toxic effects of these
compounds in the body.*?

Under normal physiological conditions, the
equilibrium of oxidant molecules s
meticulously maintained through the ongoing
activity of antioxidants. However, in the
context of BPA-induced cytotoxicity, a rapid
increase in the production of reactive oxygen
species (ROS) is observed.®> Antioxidants play
a crucial role in shielding cells from oxidative
damage. However, the effectiveness of
enzymes and proteins tasked with converting
oxidants into harmless molecules falls short of
meeting the required capacity.® This disruption
leads to the build-up of pro-oxidants,
triggering a series of events linked to
phenomena such as DNA  damage,
inflammation, and cellular deterioration,
particularly in the kidneys.” Therefore,
maintaining redox equilibrium and mitigating
reactive oxygen species (ROS) levels become
crucial tactics for alleviating the detrimental
impacts of kidney damage induced by toxic
substances such as BPA.® In this context, the
supplementation of antioxidants plays a critical
role 1in fortifying the body's defense
mechanisms against these toxic effects,
thereby safeguarding kidney health.

Coumarins, derived from both natural and
synthetic sources, have been the focus of
extensive research due to their significant
contributions to human health. These
compounds are renowned for their diverse
properties,  encompassing  antimicrobial,
anticoagulant, antifungal, antineoplastic, and
antioxidant characteristics.” The incorporation
of various substituents at different positions
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within the chemical structure of coumarins has
greatly expanded their physicochemical and
pharmacological attributes. This
diversification has not only broadened their
therapeutic potential but has also rendered
them indispensable in the pharmaceutical
industry.!® Of particular note is the ability of
coumarins to accommodate substituents at
positions 1-8 of the core ring, with positions 4-
8 being particularly noteworthy. Research for
the biosynthesis of coumarin derivatives has
consistently centered around these positions,
revealing the capacity of coumarins to regulate
pathological processes frequently linked to
inflammation and infection.

These findings underscore the immense
therapeutic versatility of coumarins.'®!!

In this study, considering the bioactive
properties  associated ~ with  coumarin
derivative, we synthesized the molecule ethyl
7-hydroxy-2-imino-2H-chromene-3-
carboxylate (CM). The primary objective of
our research is to investigate the antioxidant
potential of this synthesized iminocoumarin
compound in mitigating kidney damage
induced by BPA. Through this exploration, we
aim to test the potential of a coumarin
derivative as a protective agent against toxic
insults, further emphasizing its role in
preserving and safeguarding kidney health.

Materials and Methods
Animals and experimental procedure

28 adult (aged 2.5 months) male Wistar
albino rats (250+10 g body weight) were
obtained from the Department of Animal
Experiments. Ethical approval for this study
was obtained from the Department of Animal
Experiments Local Ethics Committee of
Adiyaman  University  (Decision  No:
2022/072). The welfare and living conditions
of the animals used in the research fully
complied with ethical standards. The 28 rats
were divided into four groups: Control (n=7),
BPA (n=7), CM (n=7) and BPA + CM (n=7).
CM was administered to the animals in
distilled water at a dose of 20 mg/kg
orogastrically.”> BPA was dissolved in
distilled water, and the animals were given 20
ng/kg orogastrically.!® During the application,
in order to prevent possible complex formation

2



Akgiil NB, Uremis MM, Uremis N et al.

between BPA and coumarin, BPA and
coumarin exposures were applied at different
time intervals. The exposure of BPA was made
between 09:00 am and 10:00 am every other
day for 30 days. CM administration was
performed between 04:00 pm and 05:00 pm
every other day for 30 days. The rats were
housed under a standard light/dark schedule
(12-h light/12-h dark cycle) at constant
temperature (21 = 1°C) and humidity (55 +
5%) with free access to pelleted food and fresh
tap water. The rats were sacrificed at the end
of day 30. For biochemical analyses, kidney
samples were stored at —80°C until the assays
were performed. The rest of the analytical
reagent grade chemicals and reagents were
acquired from commercial supliers.

Synthesis of CM molecule

The coumarin-derived compound was
synthesized according to the previously
reported method."* All chemicals and
anhydrous solvents were purchased from
Sigma-Aldrich, and TCI and used without
further purification. Melting points (mp) were
determined with SMP30 melting point
apparatus in open capillaries and are
uncorrected. FT-IR spectra were recorded by
using Perkin Elmer Spectrum 100 FT-IR
spectrometer. Nuclear Magnetic Resonance
(1H-NMR and 13C-NMR) spectra of molecule
was recorded using a Bruker 300 MHz
spectrometer in DMSO-d6 and TMS as an
internal  standard. A mixture of 2,4-
dihydroxybenzaldehyde (1) 10 mmol (1.38 gr)
and ethyl cyanoacetate (2) 10 mmol (1.13 gr)
was dissolved in 20 ml of Tetrahydrofuran
(THF) and a few drop of piperidine was added.
The reaction mixture was stirred at room
temperature for 24 hours. The product was
precipitated from the reaction mixture and
collected by filtration. It was recrystallized
from water/acetone (1/4) solvent. Compound
(CM) was isolated as a yellow solid (Figure 1).
Yield: %94 (2.19 gr). mp=219-220, lit,
mp=220-221°C; FT-IR (Umax.cm™): 3310 (O-H
or N-H, broad),3120-3005 (aromatic C-H),
2986-2934 (Aliphatic C-H),1690 (C=0),1620
(C=N), 1564-1486 (C=C), 1275 (C-O-C) ; 'H-
NMR (300MHz,DMSO-de)6(ppm): 1.29 (3H,
t,J=7.2Hz,-CH3 ), 4.26 (2H, q, J/=7.2Hz, -CH>-
), 6.43 (2H, m, aromatic), 8.15 (1H,d, /=6.6Hz,
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aromatic), 8.55 (1H,s), BC-NMR
(75MHz, DMSO-ds)d(ppm): 14.6, 62.2, 94.2,
102.7, 109.6, 111.0, 117.7, 130.4, 148.7,
162.1, 163.8, 165.5;

/o o
o) X IS
THF/ Pi di ()
HO' OH ¢} RT HO' o NH
2

M ™

Figure 1. Synthesis of CM
Biochemical analysis

Kidney tissues were homogenized (BioSpec
Products Mini- BeadBeater- 16, OK USA) in
cold PBS (Phosphate Buffer Saline) (Ph 7.4)
for biochemical analysis. Malondialdehyde
(MDA) analysis was performed in the
homogenate. The homogenates were then
centrifuged at 5000 rpm and 4°C for 25
minutes to obtain supernatants. The
supernatants were used for all other analyses.
MDA levels were assessed as an indicator of
lipid peroxidation using the method of Ohkawa
et al.'>. TAS and TOS in the supernatant and
Total and Native Thiol concentrations in serum
samples  were determined wusing a
spectrophotometer (microplate reader;
Synergy H1). The ratio of TOS to TAS was
considered as Oxidative Stress Index (OSI). In
addition, urea, creatinine, sodium (Na),
potassium (K), calcium (Ca), phosphorus (P),
magnesium (Mg) levels in serum samples were
measured with an autoanalyzer (Abbott
Architecht C16000).

Histopathological evaluation

Upon completion of the experimental
period, kidney tissues were excised from the
animals and fixed in a 10% formaldehyde
solution. Subsequently, the tissues underwent
standard histological tissue processing,
including dehydration through graded alcohol,
clearing in xylene, and embedded in paraffin.
Sections measuring 5 pm in thickness were
obtained from the paraffin-embedded kidney
tissue blocks. Hematoxylin and Eosin, as well
as Masson's trichrome stains, were employed
for histopathological examination. Images
were captured using a microscope equipped
with a Carl Zeiss Axiocam ERc5 digital
camera attachment and were subjected to
analysis and evaluation.
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Statistical analysis of data

GraphPad Prism 9 (GraphPad Software,
San Diego, CA, USA) was used for statistical
analysis. Shapiro-Wilk tests were used to
assess the normality of the data distribution.
The Kruskal-Wallis test followed by Dunn's
post hoc test was used. Data are expressed as
the mean =+ standard deviation of the
experiments. p-values less than 0.05 were
considered to be statistically significant and
are indicated as *p<0.05, **p<0.01 or
**%p<0.001.

Results

Effects of CM on BPA-induced ROS
formation

In the study, TOS, TAS, OSI, MDA, Total
thiol, and Native thiol levels were evaluated to

m
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|

«
o
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determine the oxidant-antioxidant balance in
kidney tissue. It was observed that BPA
administration decreased renal TAS, Total
thiol, and Native thiol levels and increased
TOS and MDA levels. As a result of the
disruption of this balance in TAS and TOS,
BPA caused an increase in OSI level. On the
other hand, administration of CM to the BPA-
treated group led to an improvement in the
oxidant-antioxidant balance (Figure 2). These
findings indicate that synthesized coumarin
derivative compound showed a protective
effect against BPA-induced renal toxicity.

In addition, the results of urea, creatinine,
Na, K, Ca, P, Mg levels in serum samples are
given in Table 1.
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Figure 2. Oxidative stress parameters in kidney tissue.
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Biochemical analysis results of kidney tissue in all groups were assessed. Levels of TAS (A), TOS (B), MDA (D), Total
thiol (E), and Native thiol (F) were measured, and OSI (C) levels were calculated. The Kruskal-Wallis test followed by
Dunn's post hoc test was used for statistical analysis. Data are expressed in mean + SD. Statistical significance compared
to the control group *p<0.05, **p<0.01 and ***p<0.001. Statistical significance compared to the BPA group #p<0.05,
#p<0.01 and ##p<0.001.

Table 1. Kidney function test results

Parameters Control BPA CM BPA+CM

Urea (mg/dL) 56.57 £ 4.65 5543 +5.88" 52.43 £5.56 55.43 £2.64
Creatinin (mg/dL) 0.40+0.02 0.39+£0.01™ 0.41+0.03 0.43+0.02
Sodium (mmol/dL) 137.4+2.44 1394+ 1.51"™ 137.3+2.29 134.1 £3.24
Potassium (mmol/dL) 9.06 £ 1.40 9.78 £0.57™ 9.27+1.25 10.00 + 0.00
Calcium (mg/dL) 10.39 £ 0.45 11.11 £0.39™ 10.53 £0.53 11.00 £0.58
Phosphorus (mg/dL) 11.46+0.85 12.56 £1.52" 11.84 £1.59 14.37+1.76
Magnesium (mg/dL) 3.57+1.39 3.73+£1.20™ 2.89+£0.51 3.33+£0.48
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Histopathological evaluation of Kkidney
tissue

The examination of kidney tissue involved
assessment of both the cortex and medulla
layers. In the cortex, various components
including glomeruli, vessels, tubules, and
interstitial areas were scrutinized, while in the
medulla region, duct wall structures were
evaluated. In the control and CM groups,
glomerular structure, Bowman's space, tubular
epithelial structures, duct wall epithelial
structures, and lumens displayed a normal
histological appearance (Figure 3A-3B and
4A-4B). Vascular wall structures appeared
normal, and there were no signs of fibrosis in
the interstitial area (Figure SA- 5B).

In contrast, histological changes were
evident in the BPA-administered group. These
changes included capillary dilatation in
glomeruli, reduction in Bowman's space,
tubular defects, irregularly shaped glomeruli,
and abnormalities in duct wall structures
(Figure 3C and 4C). However, fibrotic
alterations were not observed in the interstitial
area (Figure 5C).

I-In the BPA + CM group, kidney tissue
exhibited remarkably preserved glomerular
structures, tubules, and duct walls (Figure 3D
and 4D). No fibrosis was detected in the
interstitial area (Figure 5D). Furthermore,
there were no indications of inflammation or
hemorrhage in any of the experimental groups.
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Figure 3. Light Microscopy Images (x40, Hematoxylin
& Eosin Staining) of the Renal Cortex Region.

(A) Control group, (B) CM group, (C) BPA group, and
(D) BPA + CM group. Asterisk indicates tubular
defects, the black thick arrow denotes dilatation of
glomerular capillaries, the black thin arrow indicates

reduction in Bowman’s space, the black arrowhead
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indicates irregularly shaped glomeruli. Healthy tissue
appearance is observed in panels A, B, and D.

ges (x4
& Eosin Staining) of the Renal Medulla Region.
(A) Control group, (B) CM group, (C) BPA group, and
(D) BPA + CM group. Asterisk indicates duct defects,
and healthy tissue appearance is observed in panels A,
B, and D.

Figure 5. Light Microscopy Images (x40, Masson
Trichrome Staining) of the Kidney Cortex Region.

(A) Control group, (B) CM group, (C) BPA group, and
(D) BPA + CM group. Asterisk indicates connective
tissue, and no fibrosis was observed in any of the groups.

Discussion

In clinical practice, several major
conditions significantly impact kidney health,
including acute kidney injury,
glomerulosclerosis, diabetic nephropathy,
pyelonephritis, and kidney stone formation.
The development of these disorders is
influenced not only by epigenetic and physical
factors but also by environmental factors.'¢
Among the potential environmental hazards to
which our bodies are exposed daily are
environmental toxicants such as smoking,
alcohol, pharmaceuticals, agricultural toxins,
heavy metals, acrylamide, and BPA.!"""
Depending on the duration and extent of
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exposure to these toxicants and an individual's
inherent susceptibility, renal sensitization may
ensue.

The liver plays a crucial role in activating
enzymes to neutralize these toxic substances
entering into the body through various sources,
including food, beverages, drugs, and
environmental pollutants. These enzymes
encompass phase I and phase II enzymes
involved in Dbiotransformation, including
cytochrome P450 enzymes, glucuronyl
transferases, sulfotransferases, glutathione
transferases, and acetyltransferases.?’ These
enzymes play a pivotal role in metabolizing
xenobiotics, facilitating the body's more
efficient processing of toxicants and their
conversion into hydrophilic metabolites for
subsequent excretion via the kidneys. This
fundamental detoxification and excretory
function of the kidneys underscores their
paramount importance in safeguarding overall
body health.?!

Oxidative stress stands out as one of the
molecular consequences of exposure to toxic
substances, and its impact on kidney health is
substantial. Oxidative stress, with its high
oxidative potential, is associated with proximal
tubular toxicity in the kidneys.”** This
toxicity triggers mitochondrial dysfunction,
impairing cellular energy production, and
promoting the accumulation of pro-oxidant
molecules within cells.** Numerous studies
have demonstrated that BPA-induced kidney
damage is closely linked to the development of
oxidative stress. BPA-induced nephrotoxicity
provokes the formation of reactive oxygen
species (ROS) in cells, depleting critical
components of the antioxidant defense system,
including glutathione (GSH), catalase (CAT),
Superoxide dismutase (SOD), and thiol-
containing compounds.?>%’

Under normal conditions, ROS are
produced in the mitochondria of healthy
kidney cells as byproducts of oxidative
phosphorylation.?® However, under
pathological circumstances, oxidative stress
arises due to increased free radical production,
especially at specific sites such as complexes I
and III in the electron transport chain, coupled
with insufficient levels of antioxidant enzymes
to scavenge these free radicals. This leads to
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mitochondrial membrane dysfunction,
disrupting cellular energy balance, causing
phospholipid and DNA damage, and impairing
protein structures.’**® In our study, we
explored the impact of the iminocoumarin
compound synthesized in our laboratory on
oxidative stress mechanisms to elucidate its
potential against BPA-induced nephrotoxicity.
We assessed the redox balance through TAS
and TOS parameters to determine the
iminocoumarin compound's effect. Our results
revealed that the coumarin-derived compound
strenghtened the antioxidant defense against
renal toxicity by reducing tissue oxidant levels
and increasing antioxidant levels.

Furthermore, we evaluated MDA levels to
estimate lipid peroxidation, a contributing
factor to tissue damage and dysfunction. We
observed that BPA treatment led to increased
MDA levels in kidney tissue, while
iminocoumarin treatment reduced MDA
levels. MDA level is used as a reliable
biomarker of lipid peroxidation (LPO).
Enzymes are affected by ROS and LPO
production, thus SOD and CAT play a role in
protecting cells against oxidative damage.?*
These findings imply that BPA administration
enhances lipid peroxidation via free radicals,
while iminocoumarin alleviates this effect.
Additionally, we measured Total thiol and
Native thiol to determine the levels of thiol
compounds in the sample. These compounds
possess antioxidant properties and neutralize
the harmful effects of free radicals, converting
them into harmless products for the cell. The
results of our study revealed that the
iminocoumarin compound increased serum
thiol levels and thus enhanced antioxidant
defense against kidney toxicity. In the study,
TOS, TAS, OSI, MDA, Total thiol, and Native
thiol levels were evaluated to determine the
oxidant-antioxidant balance in kidney tissue. It
was observed that BPA administration
decreased renal TAS, Total thiol, and Native
thiol levels and increased TOS and MDA
levels.

Taken together, the results of the present
study suggest that CM show antioxidant
properties against the pro-oxidant effects of
BPA. The antioxidant properties of coumarins
are well documented. In particular, they have
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the ability to scavenge free radicals and chelate
metal ions. The antioxidant capacity of these
derived molecules stems from their molecular
structure.’! The presence of groups such as
hydroxy, acetoxy and methoxy in the structure
of coumarin molecules affects the antioxidant
capacity. Additionally, these groups in the
molecule of coumarins are important for
detoxification functions.?! It has been reported
that  esculetin and  scoparone-derived
coumarins have a hepatoprotective effect in rat
liver tissues, which have toxic effects with
CCly. It has been stated that this effect of
esculetin and scoparone coumarins is due to
their structural properties.’> The ameliorative
effect of coumarin (1,2-benzopyrone) has been
reported in rats with ferric nitrilotriacetate (Fe-
NTA)-induced renal oxidative stress. It has
been reported that while the level of MDA
increases in the kidney tissues of rats exposed
to Fe-NTA, the level of GSH and the activity
of the GST enzyme decreased. It has been
explained that coumarin (1,2-benzopyrone)
corrects these negative effects.’! In a rat study,
it has been reported that 3-benzoyl-7-hydroxy
coumarin molecule has a ameliorative effect
on the antioxidant enzyme system, Al, Fe and
Cu levels in rat liver tissues in which oxidative
stress was created with AICI3 > Several studies
have reported that coumarin molecules have
antioxidant  properties  against  various
oxidative stress agents.’**¢ Coumarin-derived
molecules such as fraxin, esculetin,
grandivittin, agacillin, aegolinol benzoate and
osthol have been reported to have free radical
scavenging effects.’’

Collectively, our results indicate that pro-
oxidant molecules, heightened by BPA
toxicity, causes damage in biomolecules such
as lipids and proteins within kidney tissue.
Furthermore, iminocoumarin emerges as an
effective intervention against this
nephrotoxicity, signifying its potential
importance in protecting kidney cells from
oxidative harm. When the effects of BPA on
the kidney are examined histopathologically in
the scientific literature; Hoque et al.>® reported
that BPA exerts deleterious impacts on
histopathological =~ parameters  including
association with renal injuries. Besides;
Rahimi et al.** demonstrated that 100g/kg/day
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dose of BPA causes renal lesions such as
dilation and propagation of glomeruli and
degeneration of epithelium of proximal tubule.
Furthermore; Shaimaa, et al.** pointed out that
BPA has detrimental effects on the kidney. In
this context; also our histopathological
evaluations were conducted on cortex and
medulla layers of kidney tissue.*’ In the cortex
region, we scrutinized various components,
including vessels, glomeruli, tubules, and
interstitial spaces, while in the medulla region,
we assessed duct wall structures. The presence
of capillary dilatation in glomeruli, irregularly
shaped glomerular  structures, reduced
Bowman's space, and abnormalities in duct
wall structures in the BPA-treated group
underscored the tissue damage induced by
BPA. Tiirk et al.*! pointed out that coumarin
has reversed these changes significantly.
Conversely, in the BPA and iminocoumarin-
treated group, the absence of interstitial
fibrosis and the preservation of vessel walls,
tubular epithelium, and glomerular structure
highlighted the protective effects of coumarin
against the development of nephrotoxicity
arising from BPA exposure.

Conclusion

Ongoing research endeavors are exploring
the potential protective and therapeutic
properties of compounds derived from diverse
natural or synthetic sources, aiming to
safeguard organ health and prevent associated
ailments.****  Prior investigations have
unveiled the promising impacts of coumarin
derivatives, whether extracted from botanical
sources or synthesized, in mitigating tissue
pathogenesis for the prevention of various
diseases.*>4¢

Our study significantly contributes to this
body of knowledge by highlighting the
antioxidative potential of iminocoumarin in
mitigating BPA-induced renal toxicity. The
demonstrated capacity of the synthesized
iminocoumarin compound to attenuate
oxidative stress emphasizes the pivotal role of
coumarin-derived compounds in ameliorating
kidney diseases by counteracting
nephrotoxicity induced by oxidative stress.
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Abstract

Aim: This study was planned to contribute to
epidemiological data by determining from which
clinical samples Stenotrophomonas  maltophilia
(S.maltophilia) bacteria isolated in the microbiology
laboratory were isolated, their distribution according to
clinics and their susceptibility status.

Materials and Methods: The study was carried out
retrospectively from clinical specimens received by the
Medical  Microbiology  Laboratory of  Tokat
Gaziosmanpasa University Medical Faculty Hospital
from various outpatient clinics and wards between
January 2016 and September 2019.

Results: Forty-five S. maltophilia strains isolated from
clinical samples sent to the microbiology laboratory
were included in the study. The highest number of
bacteria were isolated from patients hospitalised in the
ward. The most common comorbidity is malignancy.
The most susceptible antibiotic was trimethoprim-
sulfamethoxazole.

Conclusions: Due to increasing resistance rates, it is
important to organise empirical treatment according to
antibiogram results in infections in which S.maltophilia
strains are identified as causative agents.

Keywords: Nonfermentative bacteria;
Stenotrophomonas maltophilia; Antibiotic
susceptibility.

Oz

Amag: Bu ¢alisma, mikrobiyoloji laboratuvarinda izole
edilen Stenotrophomonas maltophilia (S.maltophilia)
bakterisinin hangi klinik 6rneklerden izole edildigini,
kliniklere gore dagilimlarini ve duyarlilik durumlarim
belirleyerek epidemiyolojik verilere katki saglamak
amaciyla planlanmustir.

Gerec¢ ve Yontem: Calisma, Ocak 2016- Eyliil 2019
tarihleri arasinda gesitli poliklinik ve servislerden Tokat
Gaziosmanpasa Universitesi Tip Fakiiltesi Hastanesi
Tibbi Mikrobiyoloji Laboratuvari’na gelen klinik
orneklerden retrospektif olarak yapilmstir.

Bulgular: Klinik 6rneklerden izole edilmis 45 S.
maltophilia susu ¢alismaya almmustir. En fazla bakteri
serviste yatan hastalardan izole edilmistir. En yiiksek
saptatan komorbidite malignitedir. Bu suglarin en
duyarli oldugu antibiyotik trimetoprim-
sulfametoksazoldur.

Sonug¢: Artan direng oranlar1 nedeniyle S.maltophilia
suslarinin etken olarak belirlendigi enfeksiyonlarda
ampirik tedavinin antibiyogram sonuglarma gore
diizenlenmesi 6nemlidir.

Anahtar  Kelimeler:  Nonfermentatif  bakteri;
Stenotrophomonas maltophilia; Antibiyotik duyarlilig1.
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Antibiotic susceptibility of S. maltophilia.

Introduction

Resistance to antimicrobial drugs is an
increasing threat today. This resistance may
occur in different ways in microorganisms.
Natural resistance, acquired resistance,
resistance related to environment and
conditions are among these.! Regardless of the
mechanism of resistance development, the
distribution of antibiotic-resistant bacterial
strains may differ between countries and even
between various residential areas in the same
country. It is known that antibiotic resistance
develops more rapidly and is observed at a
higher rate in countries where antibiotic use is
unconscious. Another important issue in terms
of resistance development is that bacteria
develop resistance to a large number of
antibiotics Pseudomonas species, especially
S.maltophilia, are among the bacteria causing
the development of multiple resistance.>* The
inherent resistance to susceptible antibiotics
differentiates Stenotrophomonas maltophilia
from other non-fermenting gram negative
bacilli.*

S.maltophilia is a multi-drug resistant,
motile, aerobic, nonfermentative, catalase
positive, oxidase negative, gram negative
opportunistic pathogen that can be isolated
from both nature and human oropharynx.’
Although community-acquired infections due
to this microorganism can be observed, the
majority of them are nosocomial and it is
shown among the leading multi-drug-resistant
microorganisms in hospitals by the World
Health Organization.®

The incidence of S. maltophilia infections is
high in patients with risk factors such as
prolonged hospitalization, hospitalization in
intensive care units, chronic respiratory
diseases, use of broad-spectrum antimicrobial
agents, malignancies, immunosuppression.”®
It has been reported that its ability to colonize
respiratory epithelial cells and surfaces of
medical devices causes infection/colonization
in hospitalized patients.’

The fact that it is naturally resistant to many
antibiotics  causes  difficulties in its
treatment.causes difficulties in its treatment.
Due to its intrinsic and acquired resistance, it
can show resistance to many antimicrobial
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agents, including
cephalosporins,
carbapenems.”!%!!

B-lactam  antibiotics,
aminoglycosides and

The aim of this study was to contribute to
epidemiological data by determining from
which clinical samples S. maltophilia isolates
were isolated, the distribution of the isolated
samples according to the clinics and their
resistance status.

Materials and Methods

In our study, the distribution and antibiotic
susceptibilities of S.maltophilia isolates, which
were isolated from various clinical specimens
that came to the Medical Microbiology
Laboratory  of Tokat Gaziosmanpasa
University Medical Faculty Hospital between
January 2016 and September 2019, were
investigated retrospectively.

Sputum samples from various clinical
samples sent to the Medical Microbiology
Laboratory with suspicion of infection were
first evaluated macroscopically and quality
sputum samples were processed. After
macroscopic and microscopic evaluation, 5%
sheep blood agar and EMB (eosin-methylene-
blue) agar were inoculated for culture. Blood
culture samples were incubated in BacTAlert
3D (bioMérieux, France) automated blood
culture system and the bottles with positive
signal were passaged on 5% sheep blood agar
and EMB agar. After incubation of sheep
blood agar and EMB agar plates at 370 C for
24-48 hours, colonies were identified by
conventional methods (Gram stain, catalase,
oxidase, etc.) and Vitek 2 (Biomerieux,
France) automated system. Antibiotic
susceptibility of the strains were determined by
Vitek 2 (Biomerieux, France) automated
system. Antibiotic evaluated in accordance
with the recommendations of the Clinical and
Laboratory Standards Institute (CLSI)'
between 2016-2017, and SXT susceptibility
was evaluated in accordance with the
recommendations of The European Committee
on Antimicrobial Susceptibility Testing
(EUCAST)" between 2018-2019. In cases
where the same bacteria was grown for the
second time from a patient, only one strain was
included in the study.
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In the study, the number of samples was
shown as n and calculated as a percentage.
SPSS (Statistical Packages of Social Sciences,
SPSS for Windows, Version 25.0, Chicago, IC,
USA) package program was used in the
statistical analysis of the study.

To compare the annual differences, the chi-
square test was used for statistical evaluation
and results with p<0.01 were considered
statistically significant.

Ethics committee approval

Ethics committee approval for our study
was received from Tokat Gaziosmanpasa
University Faculty of Medicine Non-invasive
Clinical Research Ethics Committee (dated
23.03.2023, decision No. 2023/03, 23-KAEK-
029).

Results

Forty-five S. maltophilia strains isolated
from clinical specimens sent to the
microbiology laboratory were included in the

ADYU Saglik Bilimleri Derg. 2024;10(1):10-15.

study. 2 of the isolates were isolated in 2016, 5
in 2017, 17 in 2018, and 21 in 2019. A linear
trend model analysis was used because the
number of bacteria increased regularly over the
years. As can be seen from the figure and
equation, the trend is a significant increase.
(Figure 1).

Linear Trend Model
Yt = -6,00 + 6,90xt

20 P

15 P

101 &

5 L A

o .
1 2 3 4

(1:2016; 2:2017; 3.2018; 4.2019)
Figure 1. Trend analysis graph for bacteria count.

The highest number of bacteria was isolated
from patients hospitalized in the ward (22;
48.88%), followed by the strains isolated from
intensive care unit patients (19; 42.22%) and
outpatients (4; 8.8%); (Table 1).

Table 1. Distribution of S. maltophilia strains according to the service and samples

Sample ICU* Internal Service  Surgical Service  Internal Clinic  Cerrahi Clinic  Total (n/%)
Blood 8 6 1 1 16/35.6
Sputum 8 2 10/22.2
Wound 3 4 2 2 1 12/26.7
Urine 3 4 7/15.5
Total 45/100

*ICU: Intensive care unit

While S. maltophilia strains were mostly
obtained from samples such as sputum, blood
and wounds, the least was produced in urine
(Table 1).Antibiotic susceptibility test results
of the isolates showed that trimethoprim
sulfamethoxazole (TMP-SXT) (100%) was the
most susceptible. Ceftazidime had a sensitivity
rate of 25%, levofloxacine had a sensitivity
rate of 96.7%, and minocycline had a
sensitivity rate of 96.5%.

Considering the comorbid conditions of the
patients, the most frequently isolated condition
was malignancy (40%). This is followed by
acute renal failure with a rate of 31.1%,
immunodeficiency with a rate of 8.8% and
hypertension with a rate of 6.6%.

In the change of results according to years;
The number of bacteria arriving over the years
was not evenly distributed; It increased

statistically significantly (chi-square=22.467,
p<0.01).

Discussion

S. maltophilia; can be found in many
environments such as spring water, tap water,
soil, plants; in the hospital setting, it is one of
the important pathogens that cause infections
that increase mortality and morbidity.'
Although it also causes community-acquired
infections, its incidence in nosocomial
infections and its importance in causing
opportunistic infections 1is increasing. S.
maltophilia is isolated at a rate of 0-1.6% as the
causative agent of nosocomial infections'”, and
the majority of infections (97%) caused by the
bacteria are hospital-acquired.’

In recent years, the incidence of
S.maltophilia infections has been increasing
due to the increase in the number of
immunosuppressive  patients,  long-term
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hospitalization, and increased use of broad-
spectrum antibiotics.!®!” It is shown the
leading multi-drug-resistant microorganisms
in  hospitals by the World Health
Organization.'®

Resistance to antimicrobial drugs is an
increasing threat today. Its natural resistance to
many antibiotics also causes difficulties in its
treatment. Due to its intrinsic and acquired
resistance, it can show resistance to many
antimicrobial agents, including [-lactam
antibiotics, cephalosporins, aminoglycosides
and carbapenems. !>

It is accepted that the most effective agent
in the treatment of S.maltophilia infections is
TMP-SXT. In our study, all strains were found
to  be sensitive ~ to  trimethoprim
sulfamethoxazole. In the study of Sadic et al.°
in 2019, trimethoprim-sulfamethoxazole
resistance was determined as 8% in S.
maltophilia strains collected between 2007-
2017. Hazirolan et al?! determined the
trimethoprim-sulfamethoxazole resistance as
11.36% in 2016. In a study by Dadashi et al. in
2023, the worldwide prevalence of
TMP/SMX-resistant S. maltophilia was found
to be 9.2%.% It is very pleasing that there is no
resistance to  TMP-SXT, which is
recommended as the first choice in infections
of this bacterium, which is difficult to treat due
to its resistance to most antibiotics.

CLSI recommends studying ceftazidime
from beta-lactams for testing antibiotic
susceptibility. Kandemir et al. reported
ceftazidime resistance as 77%.% In
international studies, Hsueh et al.?* 85% in
Taiwan, Ismail et al.?> found 74% in Malaysia.
In our study, this rate was determined as 75%.
We attribute the low rate of ceftazidime
resistance to the low use in our hospital.

Although tetracycline derivatives are
effective antibiotics against S.maltophilia
infections, resistance to these agents has been
reported.’® In the tetracycline family,
minocycline susceptibility has been reported to
be over 95% in the treatment of S.maltophilia
infections.!® In vitro susceptibility = was
reported as 99.9% in 1289 S. maltophilia
samples collected between 2014 and 2018.
Minocycline shows minimal drug-drug
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interactions and can be well tolerated.?” In our
study, the most sensitive antimicrobial agent
after TMP-SXT was minocycline, and its
susceptibility was found to be 96.5%. Our
antibiotic susceptibility rate is-compatible with
the literature.

It is reported that fluoroquinolone group
antibiotics are among the important treatment
options especially in infections caused by
nonfermentative  bacteria  that develop
multidrug  resistance such as S
maltophilia.*®* Guzelant et al.”, the sensitivity
to levofloxacin was found to be 23.7%.
Bahceci et al.'” found levofloxacin sensivitiy
to be 20% in a study they conducted in Turkey.
In our study, sensitivity to levofloxacin was
determined as 96.7%.

In our study, the highest comorbidity
accompanying S. maltophilia infections was
malignancy. In the meta-analysis study
conducted by Lai et al. in 2023, the highest
comorbidity was diabetes with 35%.°

In our study, blood was the most frequently
isolated clinical sample with a rate of 35.5%.
This was followed by respiratory and wound
samples. In the meta-analysis study of Dadashi
et al. the most common clinical specimen was
blood with a frequency of 36.84%.2

Due to the high isolation of this bacteria
from the blood, more attention should be paid
to accurately identifying and distinguishing S.
maltophilia from other Gram-negative bacilli
in cases of bacteraemia.

Conclusion

Treatment of S. maltophilia infections is
difficult due to the natural resistance of the
bacterium to many antibiotics. Studies
conducted to determine resistance status shed
light on clinicians in choosing the appropriate
antimicrobial agent when starting empirical
therapy. Resistance rates vary from region to
region, from province to province, and even
from hospital to hospital. Therefore, in the
treatment of community acquired or
nosocomial infections in which S. maltophilia
strains are identified as causative agents, in
vitro susceptibility tests should be performed
to the extent possible, resistance status should
be monitored due to changing resistance rates
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to agents that can be used in treatment,
empirical treatment policy should be
determined according to the resistance status
of each hospital and measures should be taken
to prevent the spread of resistance.
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Abstract

Aim: Urolithiasis is a common public health problem
that significantly impacts the community. The objective
of this study was to identify the prevalent pathogens
responsible for urinary tract infections in patients with
urolithiasis and investigate the biofilm forming ability
of these strains phenotypically and molecularly.
Materials and Methods: A total of 100 patients who
presented to Kirkuk Training and Research Hospital
with symptoms of urinary tract infection and were
diagnosed with kidney stones were included in our study
conducted between May 2021 and November 2022.
Clinically significant bacteria from urine samples were
identified using routine conventional methods. Biofilm
formation of the identified strains was examined by
microplate method.

Results: The most frequently isolated agents were
Escherichia coli (n:36) and Proteus mirabilis (n:17).
Biofilm formation was detected in 89% of E. coli strains
and 94% of P. mirabilis strains.

Conclusion: The results obtained are important in terms
of high biofilm formation, especially in E. coli and P.
mirabilis strains, and the frequent presence of genes
related to this biofilm formation.

Keywords: Urolithiasis, Biofilm, Kidney stones,
Resistance genes.

Oz

Amag: Urolitiyazis, toplumu énemli dlciide etkileyen
yaygin bir halk saglig1 sorunudur. Bu ¢aligmanin amact;
irolitiyazisli  hastalarda  gelisen iiriner sistem
enfeksiyonlarmin yaygin etkenlerini saptamak ve bu
kdkenlerin biyofilm olusturma yeteneginin fenotipik ve
molekiiler olarak arastirilmasidir.

Gerec ve Yontem: Mayis 2021 ile Kasim 2022 tarihleri
arasinda yiriittiiglimiiz ¢alismamiza Kerkiik Egitim ve
Arastirma Hastanesi'ne idrar yolu enfeksiyonu
semptomlari ile bagvuran ve bdbrek tasi tanisi alan
toplam 100 hasta dahil edildi. Almman idrar
orneklerinden klinik olarak onemli bakterilerin
tamimlanmasi i¢in rutin konvansiyonel yodntemler
kullanildi. Saptanan kokenlerin biyofilm olusumu
mikroplak yontemi ile incelendi.

Bulgular: En sik izole edilen etkenler Escherichia coli
(n:36) ve Proteus mirabilis (n:17) olarak saptandi. E.
coli kokenlerinin %89’unda, P. mirabilis kokenlerinin
ise %94'iinde biyofilm olusumu gozlendi.

Sonug¢: Elde edilen sonuglar, 6zellikle E. coli ve P.
mirabilis kokenlerinde yiiksek biyofilm olusumu ve bu
biyofilm olusumuna iligkin genlerin siklikla bulunmasi
agisindan onemlidir.

Anahtar Kelimeler: Urolitiyazis, Biyofilm, Bobrek
tas1, Direng genleri.
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Biofilm formation and antibiotic resistance.

Introduction

The history of kidney stone disease, also
known as urolithiasis, begins with and parallels
the history of civilisation. It is estimated that
around 1 in every 15 individuals within society
may experience kidney stones at some point in
their life. It is anticipated that the combination
of climate change effects resulting from global
warming and alterations in dietary habits and
lifestyle will result in a rise in the occurrence
of kidney stones. Several risk factors
contribute to the formation of kidney stones,
including urinary system infections, diabetes,
obesity, medication use, renal tubular acidosis,
hyperparathyroidism, and others. Given this, a
more detailed exploration of these risk factors
becomes imperative to comprehend the
multifaceted nature of kidney stone
formation. !

Urinary tract infections caused by urease-
producing bacteria play a role in the formation
of kidney stones. Another aspect to consider
regarding urinary tract infections is the
presence of biofilm layer consisting of
microorganisms. These clusters of bacteria
attach to inanimate surfaces, including kidney
stones, and pose a challenge in terms of
treatment. Infections caused by bacteria that
form a biofilm layer not only exhibit high
resistance to treatment but also expedite the
process of stone formation. This occurs
through variations in chemical concentrations
produced on adjacent surfaces.* >

This study aims to phenotypically and
molecularly investigate the biofilm-forming
ability of bacterial strains isolated from
patients with urolithiasis. Our study also aims
to identify some genes associated with biofilm
formation in urolithiasis patients.

Materials and Methods
Type of the study

The study was done as a cross-sectional
study.

Study design and patients

A total of 100 patients (61 male, 39 female),
aged between 20 and 60, who suffered from
urinary tract infections associated with or
suspected to be caused by kidney stones, were
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included in our cross-sectional and clinically
conducted study. The study was undertaken
during the period from May 2021 to November
2022. The definitive diagnosis of kidney stones
was established through a comprehensive
approach, involving imaging studies such as
ultrasound and/or CT scans, along with a
physical examination and a detailed medical
history review. Among the initially suspected
112 patients, the definitive presence of kidney
stones was confirmed in 100 cases through
these diagnostic methods. The diagnostic
process allowed us to focus our study on a
subset of patients with a confirmed association
between urinary tract infections and kidney
stones. In our prospective study, we obtained
informed consent from our patients who were
chosen based on their symptoms of urinary
tract infection and the likelihood of kidney
stones.

Bacteriological analysis

Urine samples for bacteriological culture
were inoculated on Blood agar (BIOMARK®
Laboratories, India),  Chocolate  agar
(BIOMARK® Laboratories, India) and Mac
Conkey agar (Neogen®, USA) media and
evaluated after incubation at 37°C for 18-36
hours. The identification of clinically
important bacteria and determination of
antibiotic resistance was carried out using the
VITEK® 2 system (bioM¢rieux, France) in
addition to routine conventional
microbiological techniques.

Detection of biofilm formation

Biofilm formation was detected by
spectrophotometric microplate method.® The
biofilm-forming ability of the bacteria isolated
in the microplate method was quantitatively
determined by measuring at 630 nm in a
microplate reader device with
spectrophotometric measurement.

Investigation of virulence genes associated
with biofilm formation

The presence of virulence genes (sfa and foc
for E. coli’, pmfA and mrpA for P. mirabilis®)
that are considered to be associated with
biofilm formation in isolated strains of E. coli
and P. mirabilis were investigated by PCR
(Table 1). DNA extraction kit (Alliance Bio,
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USA) was used to extract bacterial DNA.
Virulence genes were amplified using a one-
step PCR assay. PTC-200 (Peltier Thermal

Table 1. Primers for target genes.

ADYU Saglik Bilimleri Derg. 2024;10(1):16-23.

Cycler, MJ Research, USA) was used as a
thermal cycler in the experiment.

Target gene Primer name Primer sequences 5'--3 Amplicon size References

pmfA pmfA-F GGATCATCTATAATGAAACTG 564 bp 33
pmfA-R CTGATAATCAACTTGGAAGTT

mrpA mrpA-F TTCTTACTGATAAGACATTG 512 bp 33
mrpA-R ATTTCAGGAAACAAAAGATG

sfa sfa-F CCGTAAGATGTCTGCGAG 100 bp 7
sfa-R AGCAAGTCTGGCAACGAG

foc foc-F GGTGGAACCGCAGAAAATA 388 bp 7
foc-R GAACTGTTG GGGAAAGAGTG

Statistical analysis

Data were analyzed using IBM SPSS
Statistics for Windows, Version 22 (IBM
Corp. Armonk, NY: USA. Released 2013).
Categorical variables were represented using
frequency and percentage.

Ethics committee approval

Ethical committee approval was received
from the Ethics Committee of Kirkuk Health
Office (Date: March 1, 2022, Number: 149).
The study was conducted under the principles
of the Declaration of Helsinki.

Results

Sixty bacterial strains were isolated from
urine samples of 100 patients who were

Amikacin 24%
Aztreonam 56%
Gentamicin 27%

Imipenem 2%
Meropenem 33%
Minocycline 25%
Piperacillin
Piperacillin-tazobactam 42%
Cefepim 33%
Ceftazidime 42%

Ciprofloxacin 59%

Ticarcillin

Ticarcillin-clavulonic acid 50%

Tobramycin 56%

Trimethoprim-sulfamethoxazole 58%

0% 10% 20% 30%

Resistant

Figure 1. Antibiotic resistance pattern of E. coli isolates.

suspected to have kidney stones and had
urinary tract infections. The most frequently
isolated agents were E. coli (n:36), P. mirabilis
(n:17),  Staphylococcus  aureus  (n:3),
Klebsiella pneumoniae (n:2) and
Pseudomonas aeruginosa (n:2).

E. coli strains showed a high rate of
resistance against piperacillin/ticarcillin at
78%, ciprofloxacin at 59%, and trimethoprim-
sulfamethoxazole at 58%. Imipenem was
detected as the most effective antibiotic for E.
coli strains (Figure 1). On the other hand, P.
mirabilis strains had a high resistance rate
against minocycline at 59%, and the lowest
resistance rate against imipenem at 18%
(Figure 2).

76%
44%
73%
88%
67%
75%
78% 22%
58%
67%
58%
41%
78% 22%
50%
44%
42%

40% 50% 60% 70% 80% 90% 100%
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Amikacin 49%
Aztreonam 41%
Gentamicin 48%
Imipenem 18%
Meropenem 41%
Minocycline 59%
Piperacillin 22%
Piperacillin-tazobactam 29%
Cefepim 43%
Ceftazidime 33%
Ciprofloxacin 55%
Ticarcillin 24%
Ticarcillin-clavulonic acid 35%
Tobramycin 43%
Trimethoprim-sulfamethoxazole 52%

0% 10% 20% 30%

Resistant

Figure 2. Antibiotic resistance pattern of P. mirabilis isolates.

Based on the biofilm formation abilities of
E. coli and P. mirabilis isolates, the most
commonly isolated bacterial species from
urine samples, strong biofilm capacity was
observed in 16 (44.4%), moderate biofilm
capacity in 11 (30.6%) and weak biofilm
capacity in 5 (13.9%) of the 36 E. coli isolates.
Biofilm formation was not detected in 4
(11.1%) of these isolates. Out of the 17 isolates
of P. mirabilis, 10 (58.8%) had strong biofilm
ability, 4 (23.5%) had moderate biofilm ability
and 2 (11.8%) had weak biofilm ability.
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Biofilm formation was not detected in 1 (5.9%)
isolate of P. mirabilis.

Twenty four out of 36 E. coli isolates were
found to have the foc gene, while 20 had the
sfa gene. Additionally, the pmf4 gene was
detected in 12 out of 17 P. mirabilis isolates,
and 10 isolates had the mrpA gene. The
prevalence rates of virulence genes in E. coli
and P. mirabilis isolates from patient samples
are shown in Table 2.

Table 2. Virulence genes detected in E. coli and P. mirabilis isolates.

Virulence genes

Bacteria n
foc

sfa pmfA mrpA

E. coli 36 24 (66.7%)

20 (55.6%)

P. mirabilis 17 -

- 12 (70.6%) 10 (58.8%)

The sfa gene was detected in 10 isolates of
E. coli strains that formed strong biofilms,
while the foc gene was detected in 14 isolates.
On the other hand, pmf4 and mrpA genes were
detected in 6 isolates of P. mirabilis strains that

formed strong biofilms. The biofilm formation
capacity of E. coli and P. mirabilis isolates and
the association of virulence genes are given in
Table 3.

Table 3. Biofilm formation capacity of virulence genes in E. coli and P. mirabilis isolates.
Biofilm formation

E. coli Strong (n:16) Moderate (n:11) Weak (n:5) Negative (n:4)
sfa 10 (62.5%) 7 (63,6%) 3 (60%) 0
foc 14 (87.5%) 8 (72.7%) 2 (40%) 0

Biofilm formation

P. mirabilis

Strong (n:10) Moderate (n:4) Weak (n:2) Negative (n:1)
pmfA 6 (60%) 4 (100%) 1 (50%) 1 (100%)
mrpA 6 (60%) 3 (75%) 1 (50%) 0
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Discussion

Several studies conducted on patients with
urolithiasis have indicated that the incidence of
bacterial infection may vary. In our study, a
total of 60 bacteria were isolated from urine
samples obtained from 100 patients with
urinary tract infections and symptoms
consistent with kidney stone formation. This is
significantly higher than the rates of a recent
study conducted in Egypt that revealed only
30% of cases showed bacterial isolates.’
However, the urine culture positivity rate of
59% in patients with kidney stones in Thailand
is quite similar to the results of our study.'® Our
findings indicate a high incidence of persistent
urinary tract infections linked to urolithiasis.
These results may be due to geographic
variations, demographics of patients, and,
crucially, distinct pathogenic processes
underlying urolithiasis.

In our study, E. coli was the most frequently
isolated pathogen with 36 samples, whereas P.
mirabilis was isolated from 17 samples. The
other agents isolated were S. aureus (n:3), K.
pneumoniae (n:2) and P. aeruginosa (n:2).
These results confirm that E. coli is the most
common cause of urinary tract infections
suspected to be kidney stones and P. mirabilis

is also a frequently isolated causative agent.'!:
12

When the results of different studies were
analyzed, E. coli and P. mirabilis were found
to be the most common causative agents of
urinary tract infections in patients with kidney
stones and this result is consistent with the data
obtained in our study."*"!> The presence of E.
coli in the human intestinal flora and its ability
to adhere easily to the walls of the urinary tract
due to surface proteins on their fimbriae can
frequently result in its detection in patients
with urolithiasis and urinary tract infections.
The frequent detection of P. mirabilis in
patients with urolithiasis may be attributed to
its ability to produce high levels of the urease
enzyme. This enzyme plays a crucial role in
hydrolyzing urea molecules in urine, leading to
the release of ammonia. As a result, the pH of
the wurine increases, fostering conditions
conducive to the formation of urinary system
stones. !

ADYU Saglik Bilimleri Derg. 2024;10(1):16-23.

According to a study conducted in Egypt, E.
coli (57%) and S. aureus (20%) were identified
as the dominant bacteria associated with the
formation of kidney stones.” A different study
reported that Corynebacterium spp. and E. coli
were the most commonly detected
microorganisms, at rates of 23.5% and 21.5%,
respectively.!® The results obtained differ from
our study. The characteristics of the stone
found in patients, as well as the size,
composition and mechanism of stone
formation may contribute to variances in
predominant bacterial species. Furthermore,
there may be differences in the bacterial
species isolated from infections associated
with kidney stone formation due to studies
conducted in different patient populations in
different regions.

It is a fact that the rising antimicrobial
resistance of clinically important bacteria, such
as E. coli in infectious diseases is becoming
increasingly worrying. Many studies around
the world have shown that E. coli isolates
develop resistance to various antibiotics. In a
study conducted in Algeria, 86% of E. coli
isolates were resistant to 1st generation
cephalosporin group antibiotics, followed by
ticarcillin with 83%, ampicillin with 73%, and
amoxicillin-clavulonic acid with  58%.!7
Similarly, a study conducted in Iraq has shown
that approximately 90% of E. coli isolates were
resistant to quinolone group antibiotics.'®

In our study, the antimicrobial resistance
rates of E. coli isolates obtained from urine
samples were higher against piperacillin
(78%), ticarcillin (78%) and trimethoprim-
sulfamethoxazole (58%). On the other hand,
the lowest resistance was observed against
imipenem (12%) and amikacin (24%). These
results are consistent with those published by
the authors who identified E. coli as the
dominant uropathogen.’ '* Inappropriate use
of antibiotics may lead to increased
antimicrobial resistance and reduced treatment
options.

P. mirabilis is one of the most important
etiological factors of urinary tract infections
and is known to show high level resistance to
some antibiotics. Some studies show that it
develops resistance to some common
antibiotics such as cephalosporins,
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fluoroquinolones, and aminoglycosides.'” In a
recent study conducted in China focusing on
patients with urinary stones, Gram-negative
bacilli isolated from these individuals
exhibited notable resistance patterns. Our
findings resonate with this, affirming that
Gram-negative bacilli in our study displayed
resistance to first, second, and third generation
cephalosporins,  quinolones, tetracycline,
cotrimoxazole, and nitrofurantoin. Contrarily,
these bacteria showed marked sensitivity to
drugs containing B-lactamase inhibitors, and
carbapenems.?’ Although there are differences
between the results obtained from the studies,
the results of our study are generally
compatible with the findings of other studies in
the literature.!® 2° Treatment options may be
limited and infections can be difficult to
control due to P. mirabilis resistance to
antibiotics. Hence, surveillance and control of
antibiotic resistance are critical.

One of the mechanisms by which bacteria
cause urinary tract infections is biofilm
formation. Of the 36 E. coli isolates, 16 had
high, 11 had moderate and 5 had weak biofilm
formation capacity. In total, 89% of the E. coli
isolates were capable of producing biofilm.
When we look at the results of another study
conducted in Iraq, it was found that 93% of E.
coli isolates were capable of biofilm
formation.’! According to the findings of
another study on biofilm formation in
uropathogenic E. coli isolates in Iran, 92% of
the biofilms were found to be positive.?
Another study carried out in Iraq found that
90% of the isolates had the potential for
biofilm formation.??

The ability of P. mirabilis strains to form
biofilms is a topic of interest to researchers in
recent years. Tabatabaei et al. concluded that
half of the P. mirabilis strains isolated from
patients with urinary tract infections were
capable of biofilm formation.>* Similarly,
studies conducted in Iraq and Poland revealed
that all Proteus spp. isolates from patients with
urinary tract infections were capable of biofilm
formation.”?® Biofilm formation was detected
in 94.1% of 17 P. mirabilis strains isolated in
our study. The results of our study are in
agreement with the findings of the studies in
the literature which determined the biofilm
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formation ability of P. mirabilis strains.*26 It

is thought that P. mirabilis can easily sustain
infections thanks to its unique ability to form
biofilms. This may help us understand how the
bacteria can cause such infections despite the
host's strong immune response.

Various virulence factors such as adhesion
molecules are involved in the attachment of
bacterial cells to the urinary system and
biofilm development. The findings from our
investigation revealed that 24 (66.7%) E. coli
strains isolated from patients with urolithiasis
had foc gene and 20 (55.6%) had sfa gene.
These findings suggest that virulence genes,
particularly those associated with biofilm
formation, play a crucial role in the
development of urinary tract infection. Several
studies have reported the role of sfa and foc
genes in encoding adhesion molecules
involved in the pathophysiology of urinary
tract infections caused by E. coli.”>?"?® These
results suggest that sfa and foc genes play a
critical role in the early stages of biofilm
development of E. coli isolates obtained from
patients with urinary tract infections by
increasing adhesion.

In our study, the pmf4 gene was detected in
12 (70.6%) and the mrpA gene was detected in
10 (58.8%) P. mirabilis strains. A study
exploring virulence genes in P. mirabilis
strains isolated from patients with urinary tract
infections in Brazil found that all isolates
positive for mrpA and pmfA genes.”® A study
by Amina et al. found that 38% of P. mirabilis
strains from patients with urinary tract
infections tested positive for the mrpA gene,
while 46% tested positive for the pmfA4 gene.>
During a study carried out in Bangladesh, the
pmfA gene was identified in 10 out of 29
biofilm-producing P. mirabilis isolates.
Additionally, the mrpA gene was present in 16
of the isolates.’! In a comparable study
performed in Iraq, the pmfA4 gene was detected
in 41% and the mrpA gene in 35% of P.
mirabilis strains that were isolated.’> The
results indicate that the pmfA4 and mrpA genes
are likely prevalent in P. mirabilis strains and
potentially linked to virulence traits.

Limitations
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While our study provides valuable insights
into the association between urinary tract
infections and kidney stones, it is important to
acknowledge certain limitations. Firstly, the
cross-sectional nature of the study design
limits our ability to establish causation or infer
the temporal sequence of events. Longitudinal
studies would be beneficial to better
understand the dynamic relationship between
urinary tract infections and the presence of
kidney stones over time. Another limitation of
our study is the absence of a control group,
which restricts our ability to make direct
comparisons and draw more definitive
conclusions regarding the observed association
between urinary tract infections and kidney
stones.

Conclusion

In  summary, identifying  high-risk
pathogens in terms of antibiotic resistance and
biofilm formation is critical, as is developing
effective treatments against such pathogens.
The results of our study suggest the potential
significance of proper antibiotic selection in
treating urolithiasis-related urinary tract
infections, particularly in the context of
preventing recurring infections caused by E.
coli and P. mirabilis pathogens. Further
research is required to comprehend the
function and mechanisms of virulence genes
present in pathogens that participate in the
development of kidney stones and the creation
of biofilms.
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Abstract

Aim: Prospective memory (PM) has an immense role in
the activities of daily living and deficits of PM are
common in various neuropsychiatric disorders.
Transcranial direct current stimulation (tDCS) is a
neuromodulatory technique that yields favorable
outcomes yet only a few studies concerning PM with
hindering results exist. The present double-blind cross-
over randomized sham-controlled study aimed to assess
the effect of a single-session of left-righr/sham tDCS
over the prefrontal cortex on event-related PM in
healthy individuals.

Materials and Methods: 24 participants were
administered a single session of 2 mA 20-minute
left/right anodal or sham tDCS segregated by 7 days. An
event-based PM task was utilized before and after tDCS
every week to evaluate PM.

Results: No effects of tDCS on PM were found.
Conclusion: The present results argue against the effect
of a single-session of tDCS over the prefrontal cortices
on event-related PM. TDCS studies adopting divergent
parameters are required.

Keywords: Brain stimulation, Cognition, Memory;
Prospective memory; Transcranial direct current
stimulation.

Oz

Amag: Prospektif bellek (PB), giinlik yasam
aktivitelerinde ¢ok biiyiik bir role sahiptir ve eksiklikleri
cesitli  ndropsikiyatrik  bozukluklarda  yaygindir.
Transkraniyal Dogru Akim Uyarimi (tDAU), olumlu
sonuglar saglayan bir néromodiilasyon teknigidir ve PB
tizerine etkisiyle ilgili smirli sonuglart olan yalnizca
birka¢ c¢aligma mevcuttur. Mevcut ¢ift-kor, capraz,
randomize sham kontrollii ¢alisma, saglikli bireylerde
tek seanslik sol/sag/sham prefrontal tDAU’nun olaya
dayali PB islevine etkisini  degerlendirmeyi
amaglamistir.

Gereg ve Yontem: 24 katilimerya 7 giin arayla tek bir 2
mA 20 dakikalik sol/sag anodal veya sham tDAU seansi
uygulandi. Olaya dayali PB testi, PB’yi degerlendirmek
icin her hafta tDAU’dan 6nce ve sonra uygulandi.
Bulgular: tDAU’nun PB iizerine etkisi saptanmadi.
Sonu¢: Mevcut sonuglar, prefrontal korteksler {izerine
uygulanan tek bir tDAU oturumunun olaya dayali PB
iizerindeki etkisini gostermemistir. Farkli
parametrelerle yiiriitillen tDAU c¢alismalarina ihtiyag
bulunmaktadir.

Anahtar Kelimeler: Beyin uyarimi, Bellek, Bilis,
Prospektif bellek, Transkraniyal dogru akim uyarimi.
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Effect of tDCS on prospective memory.

Introduction

Prospective memory (PM) is considered to
be entailed by both successful retrievals of
intentions through a bottom-up automatic-
associative memory system and a top-down
strategic monitoring system.'? Quite a few
lines of evidence suggest that PM depends on
multiple cognitive functions like episodic
memory and executive functions to work
properly and simultaneously.>® Among them,
working memory attracts particular attention,
peculiarly at high cognitive demands,’ as it has
a considerable role in both event-based and
time-based PM,* prominently during nonfocal
cue encoding, monitoring, detection, and
retrieval processes.® The involvement of
multiple  processes and  simultaneous
performance of distinct cognitive functions in
PM performance require the engagement of a
frontoparietal network  (FPN), chiefly
constituted by multitudinous brain areas,
including Broadman areas 10,40, the anterior
cingulate cortices, and the insula.” A meta-
analysis-based Attention to Delayed Intention
(AtoDI) model further formulated that the
retrieval phase of PM is principally maintained
by a ventral FPN while the strategic
monitoring phase is principally maintained by
a dorsal FPN.!?

PM abilities gradually decline with age, '~
14 resulting in constraints in activities of daily
living (ADL), '>16 such as taking a proper dose
of medication at intended periods'”!® or
buying the necessary things at a shop. In this
context, it is not surprising that PM has been
denoted to be a key predictor of functional
independence in older adults,'® not to mention
the recently observed mediator role between
aging and ADL.2° To boot, deficits of PM
might be a discriminating factor between Mild
Cognitive Impairment (MCI) and healthy
aging.?! Notably, PM failures have been
indicated to have a greater impact on the
caregivers of individuals with dementia than
retrospective memory failures.’> Though not
commonly evaluated, PM deficits have also
been observed in a myriad of neurological
disorders*® like traumatic brain injury,**
Parkinson’s Disease,”> MCI, and dementia®® as
well as psychiatric disorders such as
schizophrenia,?’ autism spectrum disorder®®
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and depression.”” Further, the relationship
between ADL and PM has also apparently
been observed in a few neuropsychiatric
syndromes, such as  HIV-associated
neurocognitive disorder,*® multiple sclerosis,>!
and schizophrenia.*?

PM is a complex higher-order cognitive
function in charge of remembering and
executing delayed intentions scheduled to be
performed in a retrieval context.**** PM has
principally been divided into two subdomains:
event-based PM concerning actions performed
when a certain cue emerges and time-based
PM concerning actions when a predetermined
time frame passes.>®> A variety of PM
measures, from questionnaires to experimental
procedures have been used in the past
decades® with disparate outcomes and
relatively low convergent validity.’® To
explain the complex hierarchy underlying PM
and preclude heterogeneity at best, well-
developed descriptive and mathematical
models? have been described. On the grounds
of these models, neuropsychological tests and
experimental procedures with plausible
duration and acceptable longitudinal reliability
have been put into use.*

Given the abovementioned substantial role
of PM in ADL, selectively targeting the
deficits of PM is a relatively neglected but
crucially  significant  issue.’  Gaining
knowledge in PM modulation may not merely
yield fundamental insights to firmly delineate
neurophysiological mechanisms underlying
PM but also provide a rationale for novel
neuroscience-based therapeutic avenues in
neuropsychiatric disorders. To this end, a
variety of compensatory or restorative
treatment approaches such as non-invasive
brain stimulation (NIBS) techniques, cognitive
training,>”*® electronic aids, and cognition-
aware technologies®® are currently being
investigated.*’ Additionally, a few studies
endeavoured to determine the neural correlates
of PM improvements.*!

Transcranial direct current stimulation
(tDCS) is a NIBS technique that has been
based upon the conduction of weak electric
currents to stimulate cortical regions and exert
neurobehavioral effects.*? In addition to its
safety,” easy applicability, and cost-
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effectivity;** tDCS has been contemplated to
enhance cognitive functions by increasing the
engagement of brain areas associated with
cognitive tasks, furnishing the distinctive
potential to streamline the compensatory
mechanisms of the brain to overcome
cognitive decline.** Despite ever-growing
favourable empirical evidence,*® the efficacy
of tDCS over distinct cognitive functions is
still  far from firm  conclusions.*”#
Nevertheless, a considerable amount of
promising  results regarding cognitive
enhancement after tDCS exist,>! paving the
way for the notion that tDCS may modulate
PM on account of the close relationship among
distinct cognitive functions and event-based
PM. Respecting the wide distribution of
electrical current in tDCS applications, tDCS
is also asserted to modulate PM by way of
increased activation in both ventral and dorsal
FPNs associated with PM. Concerning PM,
two studies tested the effect of a single-session
of left anodal tDCS over the dorsolateral
prefrontal cortex (DLPFC) in healthy
individuals.’>*® Despite differences in the PM
assessment, both studies reported inconclusive
results, casting doubt on the utility of a single
session of anodal tDCS over the left DLPFC in
healthy adults.’>>* Nonetheless, Rose et al.
suggested that anodal tDCS over the right
DLPFC or other brain regions might have
differential effects on PM albeit this
assumption has not been tested insofar.
Evidence from distinct methodological
approaches on the relationship of the right
prefrontal cortical areas with PM performance
is extant.!®>%>¢ An experienced study group
developed the AtoDI model of PM based on a
well-designed neuroimaging meta-analysis
that also supports the contribution of the right
DLPFC in PM performance.'® Accordingly, a
Positron Emission Tomography study yielded
support for the participation of both right and
left prefrontal cortices in PM performance.>

Overall, data regarding the effect of left
anodal tDCS over the DLPFC on PM is still
scarce and the effect of right anodal tDCS over
the DLPFC on PM is unclear. The present
study aimed to figure out the effect of both left
and right anodal tDCS over the DLPFC on PM
in healthy individuals. We hypothesized that a
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single session of anodal left/right/sham tDCS
over the DLPFC conducted in consequent
weeks might modulate event-related PM in
healthy young individuals.

Materials and Methods
Type of the study

A sham-controlled double-blind within-
subjects design was employed in the present
study. Recruitment and procedures
commenced in the Department of Physiology,
Faculty of Medicine. The flow diagram of the
present study is shown in Figure 1. Participants
were allocated into three sequence groups with
a 1:1:1 ratio wusing a predetermined
randomization list. Each sequence consisted of
three administration days separated by wash-
out periods with a duration of a week.
Participants and the assessor were blinded to
the stimulation type. On each administration
day, baseline and post-tDCS assessments of
PM were performed.

Population and sample of the study

24 healthy right-handed individuals aged 18
years or older who were willing to participate
in the present study and participants who had
at least 5 years of education were recruited.
Written informed consent was obtained from
each individual after adequate information
about the study aims and procedures had been
provided. Participants were excluded if they
had active major depressive disorder, current
or previous diagnoses of alcohol or drug use
disorders, bipolar disorder or psychotic
disorders, significant neurological or medical
conditions, significant loss of hearing or visual
acuity, and common tDCS contraindications
(brain tumor or implant, skin lesions at the
stimulation site, etc.).

Data collection tools
Prospective memory evaluation

An event-based PM task based on the
Multiprocess  Theory of PM*¥  was
administered. The task consisted of 2
consecutive blocks which correspond to
retrospective and prospective components of
PM. Block 1 (Ongoing Task) is a color-
matching task and participants were depicted a
square and a word thereafter in each trial.
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Participants had to determine whether the color
of the word had been the same or different in
each trial and were demanded to press the
button ‘E’ (match) or ‘I’ (non-match). After
Block 1, participants were shown a word list
containing 6 words. After a 15-minute break,
Block 2 was initiated which introduced a novel
prospective condition. In Block 2, participants
were demanded to determine whether the color
of the word matched the color of the square
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(Ongoing task- Retrospective Target) and also
whether the word had been one of the words in
the word list (Prospective Target) in each trial.
Participants were demanded to press a
different button (‘Z’) in Prospective Target
trials. During baseline and post-assessments of
3 separate weeks, 6 different forms of the task
containing 6 different word lists were
administered.

Assessed for eligibility (n= 24)

[ Enrollment J

Excluded (n= 0)
+ Not meeting inclusion criteria (n= 0)
+ Declined to participate (n= 0)

l

Sequence 1
(N=8)

}

Randomized (n=24)

Lost to follow-up (n=0)

l

Left tDCS

l

Lost to follow-up (n=0)

v

Right tDCS

l

Lost to follow-up (n=0)

!

Sham tDCS

[ Allocation

Sequence 2
(N=8)

!

Lost to follow-up (n=0)

!

Right tDCS

|

Lost to follow-up (n=0)

I

Sham tDCS

\d

Lost to follow-up (n=0)

l

Left tDCS

+ Other reasons (n=0)

Sequence 3
(N=8)

!

Lost to follow-up (n=0)

l

Sham tDCS

!

Lost to follow-up (n=0)

v

Left tDCS

|

Lost to follow-up (n=0)

l

Right tDCS

Analysed (n=24)

+ Excluded from analysis (n=0)

Figure 1. The flow diagram of the study
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The outcome variables of the task were as
follows:

e Correct Ongoing Task Accuracy 1
(COTA1): An index changing between 0
and 1, which corresponds to correct
ongoing task accuracy in Block 1

e Reaction Time Ongoing Task 1 (RTOT1):
Reaction Time in Ongoing Task of Block
1.

e Correct Ongoing Task Accuracy 2
(COTA2): An index changing between 0
and 1, which corresponds to correct
ongoing task accuracy in Block 2

e Reaction Time Ongoing Task 2 (RTOT2):
Reaction Time in Ongoing Task of Block
2.

e The Proportion of Prospective Memory
Hits (PPMH): An index changing between
0 and 1 which corresponds to the
proportion of correct PM hits.

e The Proportion of Prospective Memory
False Alarms (PPMFA): An index
changing between 0 and 1 which
corresponds to the proportion of correct
PM false alarms.

e Prospective Memory Hits (PMH): The
number of total hits in Prospective Target
Trials

e Prospective Memory False Alarms
(PMFA): The number of total PM false
alarms in Block 2.

The primary endpoint of the present study
was the d prime scores from the Signal
Detection Theory which has been calculated
from the formula below:

D prime (d') = z (Hit Rate) — z (False Alarm
Rate).

D prime has long been considered a useful
outcome metric which allowed to account for
both hits and false alarms to overcome the
effect of bias. D prime has also been
considered the standard outcome measure of
working memory>® and has recently been
applied to a prospective memory task.>

Transcranial direct current stimulation

A 20-minute 2 mA tDCS session was
administered  through  Neuroconn DC-
Stimulator Plus (Neurocare Group, Ilmenau,
Germany) and 5x7 cm rubber electrodes
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encased in saline-soaked sponges with 30-s
ramp-up and ramp-down each week using the
below-mentioned counterbalanced electrode
setups:

Sequence 1: Week 1: Left anodal DLPFC
(F3)/contralateral supraorbital; Week 2: Right
anodal DLPFC (F4)/contralateral supraorbital,
Week 3: Sham tDCS

Sequence 2: Week 1: Right anodal DLPFC
(F4)/contralateral supraorbital; Week 2: Sham
tDCS; Week 3: Left anodal DLPFC
(F3)/contralateral supraorbital

Sequence 3: Week 1: Sham tDCS; Week
2: Left anodal DLPFC (F3)/contralateral
supraorbital; Week 3: Right anodal DLPFC
(F4)/contralateral supraorbital

Both right and left tDCS setups over the
DLPFC were chosen respecting the previously
designated relationship of PM with the right
DLPFC>*® and the left DLPFC.**®° F3 and F4
electrode locations were determined in
compliance with the 10-20 EEG System. The
sham protocol consisted of 30-s ramp-up and
ramp-down stimulation to mimic sensations of
active tDCS without constant current delivery
between two phases. Adverse events were
collected using a questionnaire form derived
from the relevant literature. Impedances were
kept below 5 kiloohms.

Data analysis

Statistical analyses were utilized using
SPSS 25.0 (IBM SPSS Statistics, Armonk,
NY, USA). Normality tests revealed that d
prime values were normally distributed while
other outcome variables were non-normally
distributed (Shapiro-Wilk test p-values<0.05).
Analysis of variance was administered to
assess baseline differences in d prime values
between three sequence groups while Kruskal-
Wallis tests were utilized to assess other
differences among baseline values of the three
sequence groups in the demographic variables
and the PM outcome variables. A linear mixed
model analysis of covariance (ANCOVA) was
utilized to assess the Stimulation Type*Time
Point interactions (Stimulation Type and Time
Point as independent variables; memory
outcomes as dependent variables; age, gender
and the number of educated years as
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covariates). Bonferroni correction = was
performed for comparison of 8 longitudinal
PM outcome variables (0.05/8).

Ethics committee approval

Ethical approval was obtained from the
institutional Ethical Committee (decision
number 112 dated: 29.01.2019). All
procedures were utilized in accordance with
the Declaration of Helsinki.

Results

The mean age of the whole sample was
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education of the whole sample was 13.833
(£1.255) while the proportion of the males was
45.8% in the whole sample. Baseline
demographic and cognitive differences among
the three sequence groups were shown in Table
1, while changes in the PM performance
measures after anodal left/right/sham tDCS
administrations were shown in Table 2. No
significant ~ baseline  and  longitudinal
differences were found. Changes in the d prime
values of the prospective memory performance

after tDCS administrations are shown in Figure
2.

20.045 (£1.783) and the mean years of

Table 1. Baseline differences in demographics and prospective memory performance among three sequence groups

Demographics Sequence 1 (n=8) Sequence 2 (n=8) Sequence 3 (n=8) P-values
Age (years) 19.5 (1.7) 20.0 (4.5) 20.0 (3.5) 0.274
Education (years) 13.000 (1.500) 14.500 (4.000) 14.000 (1.750) 0.112
Cognitive measures
COTALl 0.901 (0.098) 0.910 (0.187) 0.901 (0.089) 0.836
RTOTI1 (ms) 1223.042 (511.042) 998.796 (211.594) 0.892 (0.324) 0.074
COTA2 0.909 (0.097) 0.883 (0.167) 0.801 (0.173) 0.654
RTOT2 (ms) 1442.371 (749.446) 1312.950 (560.498) 1258.950 (479.841) 0.475
PPMH 0.833 (0.541) 0.500 (0.458) 0.583 (0.791) 0.350
PPMFA 0.017 (0.035) 0.008 (0.040) 0.026 (0.044) 0.385
PMH 5.000 (3.250) 3.000 (2.750) 3.500 (4.750) 0.383
PMFA 1.500 (2.000) 0.500 (2.250) 1.500 (2.500) 0.194
D prime 3.040 (0.402) 2.403 (0.438) 2.531(0.503) 0.542

ms: milliseconds; DLPFC: dorsolateral Prefrontal Cortex; COTA1: Correct Ongoing Task Accuracy in Block 1; RTOT1: Reaction Time Ongoing Task
in Block 1; COTA2: Correct Ongoing Task Accuracy in Block 2; RTOT2: Reaction Time Ongoing Task in Block 2; PPMH: Proportion of Prospective
Memory Hits; PPMFA: Proportion of Prospective Memory False Alarms; PMH: The number of Prospective Memory Hits; PMFA: The number of
Prospective Memory False Alarms. Male/female ratios are shown for gender. Means (standard deviations are shown for D prime values. Medians
(Interquartile Ranges) are shown for other variables. The value for the d prime shows the result of the analysis of the variance test. Other P-values show
the results of the Kruskal-Wallis tests.

Changes in the d prime values in the prospective memory task

® 4500 - -
s Stimulation Type
E. e = Left
£ 4000 e e ——_ Right
o === Sham
E
>
= 3500
(5] —— T
a
o }- -"”
2 3,000 Tereena, =
a | ] T e -
L ”.‘i"‘:n.,.
£ o s
£ 2500 el ey
w
1]
= = ==
S 2000
@
E
E — -
1,500
(]
Before tDCS After tDCS
Time

Figure 2. Changes in the d prime values of the prospective memory performance after tDCS administrations. tDCS:
transcranial Direct Current Stimulation
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None of the fixed or random effects of the
longitudinally assessed PM outcomes were
significant. There was no significant
stimulation type*timepoint interactions for
COTA1 (F=0.704; p=0.497), RTOTI1
(F=0.728; p=0.485), COTA2 (F=0.045;
p=0.956), RTOT2 (F=1.179; p=0.312), PPMH
(F=0.133; p=0.875), PPMFA (F=0.532;
p=0.589), PMH (F=0.133; p=0.875), PMFA
(F=0.117; p=0.890) and d prime values
(F=3.084; p=0.050).

Discussion

The present pilot double-blind cross-over
study attempted to assess the effect of single-
session Left/right anodal/sham tDCS over the
DLPFC on both the prospective and
retrospective components of event-based PM.
Null hypotheses were confirmed in the present
study. Contrary to expectations at first sight,
the present results were not without thyme and
reason and should be ripped from an inclusive
perspective as an array of factors like
stimulation parameters, individual differences,
assessment tools, and relevant cognitive
functions might culminate in the observed null
effects.

The alteration of event-based PM with a
single-session of anodal tDCS over the left
DLPFC is not supported, in line with the
previous single-session tDCS studies.’>> Ellis
et al. dispensed no effect of a single-session of
tDCS over the left DLPFC on event-based PM
in healthy young adults.>® Further, Rose et al.
reported no alterations in both event-based and
time-based PM performance after a single-
session of anodal tDCS over the left DLPFC in
both healthy young and older adults.>
Conforming with these preliminary results, we
also achieved null results of a single-session of
anodal tDCS over the left DLPFC in healthy
adults. Besides, the present results reflecting
the inefficacy of a single-session of right
anodal tDCS over the DLPFC were the first in
the tDCS literature. In contrast to a previous
rTMS study over the right DLPFC,>* the null
hypothesis was supported in the present study.
This might be explained by the difference in
modulation potency between rTMS and tDCS.
Albeit the prior study selected a PM task with
low working memory demands, a possible
difference between the modulation of working
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memory between rTMS and tDCS might also
contribute to the discrepant results>* as rTMS
has been indicated to be more beneficial in all
working memory measures than tDCS.*
Besides, the time-based PM might be more
dependent on the function of the right
DLPFC,**%! and the effect of right anodal
tDCS over the DLPFC on time-based PM
merits further inquiry.

The present result might also be due to a
variety of factors including tDCS and task
parameters as well as the selection of a sample
without cognitive deficits. Therefore, the
present results may not simply exclude the
participation of the prefrontal cortical areas in
PM. Mounting literature indicated that a
single-session of tDCS might not be adequate
to enhance working memory in healthy
volunteers®®*® and have a slightly
distinguished effect in individuals with brain
diseases.®® Respecting the role of working
memory in PM performance, our null results
might also be due to insufficient efficacy on
working memory. Bearing this in mind, further
studies may also incorporate working memory
assessment simultaneously. Consequently, the
present results, along with the previous tDCS
studies, do not reinforce the use of a single-
session of tDCS in PM modulation.

Since tDCS has a broad parameter space
composed of copious components, further
research should also take into consideration
that distinct stimulation parameters from the
electrode sizes to the current strength may
result in differential outcomes.** Of particular
importance is the number of sessions. Multi-
session tDCS was considered to be more
beneficial and appropriate for therapeutic
effectiveness® as it was depicted to exert
plasticity-related effects rather than acute
physiological changes.®® In accordance with
these assumptions, accumulating evidence for
better outcomes with multi-session tDCS over
the DLPFC has been obtained.® In this
respect, the efficacy of multi-session tDCS
over the DLPFC on event-based PM remains
to be established. Alternatively, another useful
tool for PM modulation may be High-
Definition tDCS (HD-tDCS) which enables
fine-grained selective stimulation of smaller
brain regions. By virtue of the neuroimaging
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literature, the effect of HD-tDCS over the
lateral rostral prefrontal cortices, insula,
anterior cingulate cortices, and parietal
cortices”**676% on event-based PM should be
ascertained. Priority should be given to the left
frontopolar cortex as it was depicted to be a
highly associated region with PM performance
in functional neuroimaging studies,>* and
intermittent theta burst stimulation over the left
frontopolar cortex has been found to enhance
event-based PM in an ecologically valid
virtual-reality based PM task.%’

Another arguable point is the differences
between the PM measures in their ecological
validity as well as the difficulty and reliance on
other cognitive functions. Rose et al.
administered the Virtual Week task which
provided a highly ecologically wvalid
assessment of both event-based and time-based
PM performance while Ellis et al. employed an
event-based PM task with both focal and
nonfocal cues.’>>* We adopted an event-based
PM task with nonfocal cues strictly based on
the multinomial model of event-based PM.?
Distinct features may alter longitudinal
outcomes as the saliency of the prospective
cues has been reported to affect the success of
prospective remembering.! Furthermore, the
working memory load in the selected PM
task’>* as well as the working memory
capacity of the individuals’®’!' may also
interfere with the cue detection and task
performance. Remarkable correlations have
also been reported between PM accuracy and
the performance of other cognitive functions
like executive functions and episodic
memory.® Taken together, future studies might
carefully dissect the task features before
determining the PM task in accordance with
the study hypotheses.

Aside from the above, it is also non-
negligible that the efficacy of single-session
tDCS on PM may be discernible in different
samples, such as older individuals with or
without prospective memory deficits who are
considered to have more room for
improvement. Consistent with this notion,
differential cognitive effects of tDCS between
healthy individuals and neuropsychiatric
samples have been observed.*’”’”> Moreover,
the impact of tDCS parameters like current
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density and strength has also been indicated to
be higher in neuropsychiatric samples than in
healthy individuals.”* Diverse outcomes have
also been reported between young and older
adults, conceivably due to both differences in
the room for improvement as well as the
morphological and physiological changes in
the brain.”? On the other hand, the cognitive
effects of tDCS have been pronounced to be
related to baseline performance rather than age
in healthy older adults.”*7® A largely
consistent wealth of evidence also emphasized
the role of baseline performance in the
cognitive effects of tDCS, thereby observing
higher benefits in low performers.””
However, the effect of tDCS on PM in
individuals with PM deficits or neurocognitive
disorders has not been examined thus far. To
conclude, the present results might not allow
us to dispense with the possibility that tDCS
might be fruitful in individuals with PM
deficits.

Study limitations

Some limitations of the present work should
be mentioned. First, the integrity of the
blinding was not evaluated. We also did not
assess time-based PM and cognitive functions
that were closely related to PM. Finally, the
sample of the present study mainly consisted
of young adults. On that account, the results
should not be generalized to middle-aged or
older adult samples.

Conclusion

A single session of both left/right anodal
tDCS over the DLPFC is likely inadequate to
enhance event-based PM in healthy
individuals. Notwithstanding the lack of
efficacy, the present study contributed to the
incipient literature on PM modulation and
provided instructive data regarding the current
stimulation  parameters. Hence, further
research should refine the knowledge to
pinpoint optimal stimulation targets. In that
vein, more efforts scrutinizing the modulation
of PM with the stimulation of other brain
regions with similar or distinct parameters are
required to unfold the mechanisms underlying
PM better.

Ethics Committee Approval
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Abstract

Aim: The aim was to evaluate the impact of different
temporomandibular disorder (TMD) diagnoses on the
thickness of the masseter and temporalis muscles.
Materials and Methods: Individuals were divided into
four groups: (1) myofascial pain; (2) disc displacements;
(3) mixed group; and (4) asymptomatic control group.
53 individuals with TMD and 20 individuals without
TMD were recruited.

Results: No significant differences were found among
groups in masseter and temporalis muscles thickness at
rest and maximum contraction (p>0.05). However, the
masseter muscle thickness at rest and maximum
contraction were greater in asymptomatic individuals
than in individuals with TMD (p<0.05).

Conclusion: Masseter and temporalis muscles thickness
are similar in the TMD subgroups and the asymptomatic
control group at rest and maximum contraction.
Keywords:  Masseter;  Reliability;  Temporalis;
Temporomandibular disorders; Ultrasonography.

Oz

Amag¢: Farkli temporomandibular bozukluk (TMB)
tanilarinin masseter ve temporalis kas kalinliklarina
etkisinin degerlendirilmesi amaglandi.

Gere¢ ve Yontem: Bireyler dort gruba ayrildi: (1)
miyofasiyal agri; (2) disk deplasmanlari; (3) mikst grup;
ve (4) saglikli grup. TMB'li 53 birey ve TMB'si olmayan
20 kisi ¢aligmaya alind1.

Bulgular: Gruplar arasinda istirahatte ve maksimum
kontraksiyonda masseter ve temporalis kaslariin
kalinliginda anlaml fark bulunmad: (p>0.05). Ancak
istirahatte ve maksimum kontraksiyonda masseter kas
kalinlig1 saglikli bireylerde TMB'li bireylere gore daha
fazlaydi (p<0.05).

Sonug¢: Masseter ve temporalis kaslarinin kalinligit TMB
alt gruplarinda ve saglikli grupta istirahatte ve
maksimum kontraksiyonda benzerdir.

Anahtar Kelimeler: Masseter; Giivenilirlik;
Temporalis; Temporomandibular bozukluklar;
Ultrasonografi.
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Masseter and temporalis muscles in TMD.

Introduction

Temporomandibular  disorders (TMD)
affect the stomatognathic system, which
includes the chewing muscles and the
component of temporomandibular joint
(TM)).'3 The causes of TMD are
multifactorial and may result from
dysregulation between neuromuscular,
psychological, and anatomical conditions.
Pain, joint noises, deviation and restriction in
mandibular actions, and muscle and TMJ
tenderness are among the symptoms of TMD.
These situations also limit and/or negatively
affect physiological activity.* Negative
physiological activity may lead to changes in
the muscles of the stomatognathic system,
which are necessary to evaluate.

USG is a noninvasive, uncomplicated, cost-
efficient method and easily applied.’
Ultrasonography (USG) is a helpful technique
in confirming structural muscle changes such
as muscle contracture,®’ traumatization,
overgrowth, and changes in surface soft tissue.
USG is a reliable approach for evaluating neck
and head muscles such as temporalis, masseter,
digastric, and sternocleidomastoid muscles in
individuals with TMD.® There has been
reported evidence of increased muscle
thickness in individuals with TMD. The use of
USG in these individuals has significantly
expanded, with numerous authors discovering
new benefits for this technique. It has proven
useful not only in myofascial pain but also in
intra-articular derangements. Consequently,
USG remains a promising technique for
examining masticatory muscles.’

It has been suggested that USG can be
employed to complement the clinical
evaluation of patients with muscle-related
temporomandibular ~ disorders.’ In  oral
myofascial pain, excessive or repeatable use
may cause an overgrowth of the mastication
muscles in the early phases, while in chronic
cases, continuous pain may cause disuse
atrophy. In this context, mastication muscle
thickness is insightful as an objective
measurement of oral motor function, which
may vary in individuals with oral myofascial
pain.® However, pain and impaired function in
other TMD groups may induce changes in
chewing muscle thickness.>¢ In the literature,
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the masticatory muscle thicknesses were
generally evaluated in  asymptomatic
individuals or individuals with TMD without
classification.’ Therefore, the aim of this study
was to measure masseter and anterior
temporalis muscle thicknesses at rest and
maximum contraction in individuals with
different diagnosis groups of TMD and in
asymptomatic individuals. Thus, whether there
is a difference between the masseter and
temporalis muscle thicknesses of individuals
with TMD (divided into subgroups) and
asymptomatic individuals will be determined.
It will be shown if there is a difference,
especially in which group this difference is
greater. Thus, to enhance the quality of TMJ
movements, the emphasis will be on
symmetrically strengthening the chewing
muscles, among other factors.

Materials and Methods
Type of the study

This was a prospective and cross-sectional
study.

The sample size of the study

The study involved 73 individuals (14
males and 59 females; aged 24.81+6.80 years)
aged between 18 and 60. Individuals who
applied to Ankara University Faculty of
Dentistry, Department of Oral and
Maxillofacial Surgery, and were diagnosed
with TMD by a specialist dentist were included
in the study. Individuals were first referred to
Gazi University, Faculty of Health Sciences,
Department of Physiotherapy and
Rehabilitation, and the physiotherapist
questioned their demographic information.
Then, accompanied by the same
physiotherapist, he was taken to Gazi
University Faculty of Medicine, Department of
Physical Therapy and Rehabilitation, for USG
evaluation by a specialist physician.

The a priori sample size of the study using
the G*Power program, with a 95% confidence
interval, 95% power, d= 0.80 effect size based
on the large effect size (d=0.82) obtained from
the reference study’ was calculated as a total of
60 individuals that there were 15 individuals in
each group. In the post-study sample size
analysis, the effect size was d=0.80, based on
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the strong effect size obtained from the
masseter muscle thickness (d=0.72- 0.89) in
the current study. The power of the study with
a 5% error rate, 95% confidence interval, and
73 individuals was determined as more than
95%.

The sample group was selected by diagnosis
and clinical examination according to
inclusion/exclusion  criteria.  Individuals
randomly divided into four groups according
to the Diagnostic Criteria for TMD
(DC/TMD):!® (1) myofascial pain (group 1),
(2) disc displacements (group 2), (3) mixed
disorders (myofascial pain and disc
displacements), (4) without TMD (control
group). All participants were evaluated by a
clinician calibrated with DC/TMD (fourth
author). As an inclusion criterion, individuals
in the TMD groups had at least one TMD
diagnosis according to DC/TMD. Individuals
with the diagnosis of myofascial pain, which is
pain-related TMD, and disc displacement with
reduction, which is intra-articular TMD, were
determined by an oral and maxillofacial
surgeon. Individuals showing the
characteristics of these two diagnostic classes
were grouped as mixed type. There were no
signs or symptoms of TMD in the control
group. Those who have a missing tooth or
prosthesis, a history of trauma to the face, TMJ
or cervical spine, a systemic or local disorder
that may negatively affect the chewing system
(e.g. fibromyalgia, neuralgia, myopathy,
rheumatoid arthritis, oncological disease, joint
laxity, and hypermobility), and any disease
that may affect the muscular system and those
who received medication or treatment were
excluded from the study.!'! TMD that may
develop secondary to the mentioned
pathologies could hinder an objective
discussion of the results. Perhaps more
significant differences could arise in the
presence of accompanying conditions and
pathologies. Similarly, discussing the study
might be challenging, as variations may occur
in individuals who have undergone treatment.

Data collection tools

Masseter ~and  anterior  temporalis
thicknesses were measured bilaterally with
musculoskeletal USG and linear probe (Logiq
7 Pro; GE Yokogawa Medical System, Tokyo,
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Japan; 7.5-12 MHz), and the image was
recorded directly on the screen with an
accuracy of 0.1 mm. The masseter and anterior
temporalis were identified by palpation.
Individuals were asked to maintain the resting
position (relaxed) and maximum contraction
(biting) with maximum effort. The masseter
muscle was measured at the midpoint between
the zygomatic arch and the gonial angle. The
anterior temporalis muscle was measured in
front of the anterior border of the hairline.
Measurements were taken from the muscular
belly, where the muscle is thickest. During
measurement, the gel was applied to the skin
surface, and the transducer was operated until
the optimized image was obtained. Individuals
were given verbal instructions to perform the
measurements efficiently (Figure 1).!!

Figure 1. USG of the (above) masseter muscle at rest
(left) and maximum contraction (right), and the (below)
temporalis muscle (anterior part) at rest (left) and
maximum contraction (right)

Two measurements (test-retest) were
performed on the same day to determine rater
reliability and to ensure that muscle-related
factors had not changed. Individuals sat in a
chair with their arms at their sides. The head
and neck were in a neutral position. Thickness
for each muscle was measured by randomly
selecting the order of measurement.
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The average of these two measurements
was used for the analyses.® However, in order
to prove the adequacy of a single measurement
performed by a specialist physician, the
intraexaminer reliability of two measurements
of a single evaluator was tested.

Data analysis

Statistical analyses were performed with
SPSS 22.0 software (Statistical Package for
Social Sciences, IBM, Chicago, IL, USA).
Normal distribution was investigated using the
Kolmogorov-Smirnov test. Descriptive values
are given as meantstandard deviation and
median (minimum-maximum). Multiple group
comparisons (myofascial pain/disc
displacements/mixed group/asymptomatic
control) were made with One-Way Analysis of
Variance (ANOVA) for parametric data and
Kruskal-Wallis Analysis of Variance for
nonparametric data. Homogeneity of variances
was evaluated with the Levene test. The
difference between the two independent
groups (TMD/asymptomatic control) was
determined by Independent Sample t-test.

Relative reliability (Intraclass Correlation
Coefficient (ICC)), absolute reliability
(standard error of measurement (SEM)), and
minimum detectable change (MDC) were
analyzed. Intraexaminer (test-retest) reliability
was evaluated using ICCp1).!*!® ICC values
between 0.81-1.00, 0.61-0.80, 0.41-0.60, 0.21-
0.40 and 0.00-0.20 indicate excellent, good,
moderate, fair and poor reliability,
respectively.!* SEM and MDC with 95%
confidence intervals were determined
according to the following formulas:

Table 1. Demographic characteristics of individuals.
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SEMos:  Sp*+/1 —ICC,"* Sp: Pooled
standard deviations of test-retest trials

MDCos: z * SEM * /2,13 z=1.96 (based on
95% confidence) and SEM is the standard error
of measurement

Agreement and systematic deviation
between intraexaminer measurements were
examined (t-test and Bland Altman plots).

p-values of less than 0.05 were considered
as a statistically significant result.

Ethics Committee Approval

Permission was received from the Tokat
Gaziosmanpaga University Clinical Research
Ethics Committee to conduct the research
(decision no: 83116987-399 and decision date:
9 June 2022). Additionally, the research was
entered at ClinicalTrials.gov (NCT04277052).
The study was in compliance with the Helsinki
Declaration.

Results

Demographic information of individuals
divided according to diagnosis groups was
shown in Table 1. Age, weight, height, body
mass index, and duration of complaints of
individuals in different groups were similar
(Table 1). There was no disproportionality or
difference in gender distribution between
groups. The myofascial pain group consisted
of 15 women and 3 men, the disc displacement
group had 15 women and 3 men, and the mixed
group included 15 women and 2 men. The
asymptomatic control group comprised 14
women and 6 men.

Myofascial Disc Mixed group Asymptomatic Total )2
pain group displacements (n=17) control group (n=73)
(n=18) group (n=18) (n=20)

Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD
Age (years) 24.50+5.94 25.50+10.11 23.71+4.38 25.40+5.85 24.81+6.80 0.412¢
Weight 59.06+10.91 60.91+10.28 61.41+9.93 66.40+11.51 62.05£10.86  0.184P
(kg)
Height (m) 1.65+0.07 1.65+0.78 1.67+0.06 1.69+0.11 1.67+0.08 0.263F
BMI 21.60+3.20 22.45+3.27 21.89+3.11 23.10£2.62 22.29+£3.04 0.451P
(kg/m?)
Complaint 64.06+42.90 41.78+28.40 44.47+31.44 - 47.21435.66  0.134°
duration
(months)

kg: Kilogram; m: Meter; Med: Median; min: Minimum; max: Maximum; o: Kruskal-Wallis Analysis of Variance; B: One-Way Analysis of Variance
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Right and left masseter and temporalis masseter muscle thicknesses were higher in
muscle  thicknesses were similar in asymptomatic individuals than in individuals
asymptomatic individuals and individuals with with TMD (all) at rest and in contraction
TMD (all and with different diagnoses) at rest (Table 3).

and contraction (Table 2). Right and left

Table 2. Comparison of muscle thicknesses of the groups at rest and maximum contraction.

(mm) Myofascial pain  Disc displacements = Mixed group  Asymptomatic control D
group (n=18) group (n=18) (n=17) group (n=20)
Mean+SD Mean+SD Mean+SD Mean+SD

RM (R) 15.15+2.69 15.61£3.61 16.43+3.27 17.26+2.15 0.143P
LM (R) 14.76+2.76 15.61+£3.48 16.40+2.96 17.09+1.74 0.070°
RM (MC) 17.114£2.93 17.73+3.82 18.71£3.57 19.40+1.99 0.123P
LM (MC) 16.75+£2.98 17.84+3.59 18.53+3.17 19.06+1.54 0.093°
RT (R) 7.41+0.87 7.65+1.38 7.71£1.00 7.70+£0.72 0.804P
LT (R) 7.30+1.21 7.48+1.42 7.49+1.01 7.46+0.56 0.950°
RT (MC) 8.20+0.79 8.62+1.55 8.50+1.08 8.66+0.59 0.551P
LT (MC) 8.28+1.09 8.45+1.56 8.52+1.05 8.40+0.58 0.934F

mm: Millimeter; RM: Right masseter; LM: Left masseter; RT: Right temporalis; LT: Left temporalis; R: Rest; MC: Maximum contraction; Med:
Median; min: Minimum; max: Maximum; f3: One-Way Analysis of Variance

Table 3. Comparison of muscle thicknesses of individuals with and without TMD.

(mm) TMD group (n=53) Asymptomatic control group (n=20) )
Mean+SD Mean+SD

RM (R) 15.72+3.20 17.26£2.15 0.050"
LM (R) 15.58+3.10 17.09+1.74 0.043"
RM (MC) 17.83+3.45 19.40+1.99 0.019*
LM (MC) 17.69+3.28 19.06+1.54 0.019*
RT (R) 7.59+1.09 7.70+0.72 0.682*"
LT (R) 7.42+1.21 7.46+0.56 0.875"
RT (MC) 8.44+1.17 8.66+0.59 0.294*
LT MO) 8.41+1.24 8.40+0.58 0.964"

mm: Millimeter; RM: Right masseter; LM: Left masseter; RT: Right temporalis; LT: Left temporalis; R: Rest; MC: Maximum contraction; Med:
Median; min: Minimum; max: Maximum; p: Independent Samples t-Test

The first and second measurement values of individuals with TMD (all and with different
right and left masseter and temporalis muscle diagnoses) at rest and in contraction are given
thicknesses of asymptomatic individuals and in Table 4.

Table 4. Descriptive values for muscle thicknesses of TMD subgroups, all individuals with TMD, asymptomatic
individuals, and all individuals.

(mm) Myofascial Disc Mixed Asymptomatic TMD Total

pain group  displacements group control group group (n=73)

(n=18) group (n=18) (n=17) (n=20) (n=53)

Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD
RM-1 (R) 15.12+2.53 15.58+3.53 16.34+3.20 17.13+2.21 15.67+3.09 16.07+2.94
RM-2 (R) 15.17+2.96 15.64+3.74 16.52+3.39 17.38+2.12 15.76+3.36 16.21+3.14
LM-1 (R) 14.62+2.89 15.57+3.44 16.43+2.92 17.18+1.80 15.52+3.13 15.98+2.91
LM-2 (R) 14.90+2.69 15.66+3.59 16.37+3.08 17.00+1.77 15.63+3.14 16.00+2.89
RM-1 (MC) 16.99+3.12 17.68+3.65 18.55+3.50 19.39+2.04 17.7243.42 18.18+3.18
RM-2 (MC) 17.23+2.86 17.77+4.02 18.86+3.68 19.41+2.01 17.94+3.55 18.34+3.25
LM-1 (MC) 16.57+3.20 17.80+3.56 18.18+3.22 19.04+1.53 17.50+3.34 17.934£3.02
LM-2 (MC) 16.92+2.80 17.87+3.68 18.89+3.26 19.07+1.64 17.88+3.30 18.20+2.98
RT-1 (R) 7.3140.84 7.68+1.41 7.67+1.07 7.73+£0.77 7.55+1.12 7.60+1.04
RT-2 (R) 7.52+0.98 7.62+1.39 7.75+1.06 7.66+0.79 7.63+1.14 7.64+1.05
LT-1 (R) 7.36£1.15 7.40+1.58 7.38+1.01 7.39+0.69 7.38+1.25 7.38+1.12
LT-2 (R) 7.25+1.33 7.57+1.35 7.59+1.13 7.52+0.60 7.46%1.26 7.48+1.12
RT-1 MC) 8.24+0.80 8.57+1.60 8.52+1.30 8.71+0.75 8.44+1.26 8.51+1.14
RT-2 MC) 8.17+0.92 8.67+1.59 8.49+0.95 8.61+0.63 8.44+1.19 8.49+1.07
LT-1 (MC) 8.30+1.15 8.42+1.67 8.58+1.13 8.33+0.68 8.43+1.32 8.41+1.18
LT-2 (MC) 8.26x1.19 8.47+1.50 8.45+1.13 8.48+0.70 8.39+1.26 8.42+1.13

mm: Millimeter; RM: Right masseter; LM: Left masseter; RT: Right temporalis; LT: Left temporalis; R: Rest; MC: Maximum contraction
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The intraexaminer ICC values of right and diagnoses) at rest and in contraction ranged
left masseter and temporalis muscle from 0.401-0.980. The ICC values of the USG
thicknesses of asymptomatic individuals and measurements ranged from moderate to
individuals with TMD (all and with different excellent (Table 5).

Table 5. Intraclass correlation coefficients (ICC) (confidence intervals of 95%) for two measurements (test-retest).
Myofascial pain  Disc displacements Mixed Asymptomatic TMD Total
(n=18) (n=18) (n=17) control (n=20) (n=53) (n=73)
RM (R) 0.912 0.980 0.970 0.952 0.960 0.960
LM (R) 0.947 0.961 0.943 0.899 0.952 0.949
RM (MO) 0.912 0.978 0.969 0.925 0.959 0.957
LM (MO) 0.958 0.970 0.890 0.901 0.942 0.941
RT (R) 0.802 0.945 0.771 0.720 0.863 0.840
LT (R) 0.898 0.856 0.766 0.514 0.844 0.813
RT (MC) 0.666 0.899 0.801 0.479 0.832 0.795
LT (MO) 0.754 0.932 0.736 0.401 0.834 0.790
RM: Right masseter; LM: Left masseter; RT: Right temporalis; LT: Left temporalis; R: Rest; MC: Maximum contraction

The SEM and MDC values of right and left TMD (all and with different diagnoses) at rest
masseter and temporalis muscle thicknesses of and in contraction ranged from 0.335-0.988
asymptomatic individuals and individuals with and 0.929-2.481, respectively (Table 6).

Table 6. The standard error of measurement (SEM) and minimal detectable change (MDC) of muscle thicknesses.
Myofascial Disc Mixed group  Asymptomati TMD Total
pain group displacements (n=17) ¢ control (n=53) (n=73)

(n=18) group (n=18) group
(n=20)

SEM MDC SEM MDC SEM MDC SEM MDC SEM MDC SEM MDC
RM (R) 0.838 2323 0.529 1466 0573 1.588 0.454 1258 0.651 1.805 0.603 1.671
LM (R) 0.629 1744 0711 1971 0.736 2.040 0.568 1.574 0.686 1.902 0.659 1.827
RMMC) 0.895 2481 0581 1.611 0.610 1.691 0.569 1.577 0.700 1.940 0.666 1.846
LM MC) 0585 1.622 0.640 1.774 0988 2.739 0.510 1414 0.762 2.112 0.707 1.960
RT (R) 0391 1.084 0335 0929 0518 1.436 0418 1.159 0420 1.164 0418 1.159
LT (R) 0403 1.117 0.562 1.558 0.516 1.430 0.452 1.253 0.498 1380 0.483 1.339
RT(MC) 0507 1405 0.514 1425 0.519 1439 0.501 1.389 0.506 1.403 0.502 1.392

LT (MC) 0.591 1.638 0.425 1.178 0.587 1.627 0.537 1.489 0.531 1472 0.532 1475
RM: Right masseter; LM: Left masseter; RT: Right temporalis; LT: Left temporalis; R: Rest; MC: Maximum contraction

Bland-Altman plots (Figure 2) show the error was significantly smaller for all scores
reliability of the measurements in terms of (Figure 2).
systematic error and random error. Systematic
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Figure 2. Bland—Altman plots of the masseter and temporalis muscles thicknesses intraexaminer scores. The central line
represents the mean differences between the first and second measurements; the upper and lower dotted lines represent
the upper and lower 95% limits of agreement (mean differences + 1.96 SD of the differences), respectively.

Discussion

It was the main purpose of the study to draw
attention to state that masticatory muscle
thicknesses would not differ between different
diagnostic groups of TMD. Because it was
thought that function and biomechanics could
be adversely affected by the presence and
severity of symptoms in all individuals with

TMD. While there was a significant difference
in masseter muscle thickness between
individuals with TMD and asymptomatic
participants, the temporalis muscle thickness,
although not significantly different, was
observed to be thicker in the asymptomatic
control group. Additionally, masticatory
muscle thickness showed similarity between
individuals with various TMD diagnostic
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groups and asymptomatic individuals. It is
possible that changes in muscle thickness may
have occurred within the TMD subgroups, but
these may not have made a difference.
However, when asymptomatic individuals and
all TMD individuals were compared, it was
thought that these changes might have been
more. According to the results of the current
study, the similarity of masseter and temporalis
muscle thicknesses at rest and contraction
between the subgroups of TMD and the
asymptomatic control group was a suggestive
result. No difference was expected between the
TMD subgroups as per the hypothesis of the
study. However, the lack of difference with the
asymptomatic control group showed that
asymptomatic individuals should also be
questioned and informed in terms of
parafunctional habits such as clenching and/or
grinding teeth, biting nails and/or lips, biting
pencils and/or straws. Although asymptomatic
individuals were asymptomatic and without
TMD, it was inferred to consider that they
could potentially tend to TMD. When all TMD
and asymptomatic individuals were compared,
the fact that masseter muscle thicknesses were
greater at rest and contraction in favor of
asymptomatic individuals may be due to the
fact that the masseter is a strong masticatory
muscle. Because of the functional and
biomechanical changes that occur with TMD,
a correct contraction and relaxation may not
happen. This also showed its effect on
thickness, which is one of the muscle strength
parameters. Since the anterior temporalis is
mostly responsible for pulling the mandible up
vertically, its thickness was thought to be
similar in TMD and asymptomatic control
groups. Another point to be noted was that a
single measurement of masticatory muscle
thickness by an experienced evaluator was
reliable and sufficient.

In a study comparing the masseter muscle
thicknesses of bruxist and nonbruxist
individuals, muscle thickness at rest was
similar, while muscle thickness at contraction
was greater in the bruxist group.'® In another
study conducted in individuals with and
without bruxism, the masseter muscle
thickness of individuals with bruxism was
greater than in individuals without bruxism.!¢
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In a study examining myofascial pain, click
and control groups, masseter muscle thickness
was higher in the control group.!” The
sternocleidomastoid and masseter muscle
thicknesses were examined in TMD and
asymptomatic control groups, and it was noted
that the masseter muscle thickness was higher
in the asymptomatic control group at rest and
during contraction.'® In a study conducted in
2022, the masseter muscle thickness of
asymptomatic individuals with myofascial
pain was examined. Muscle thickness at rest
was higher in the group with myofascial pain,
while muscle thicknesses at contraction were
similar.!” Considering the literature, it is seen
that there are different results'>!!° as well as
similar results'”!8 with the current study. In the
present study, masseter and anterior temporalis
thicknesses  were  compared  between
myofascial pain, disc displacements, and
mixed and asymptomatic control groups. The
reasons for the differences in muscle thickness
between the studies were the diet, jaw
structure, the individuals forming the study
groups (female, male or female-male), and the
diagnosis groups (TMD-healthy, MPD-click-
control, mixed-articular, bruxist-non-bruxist),
etc. may cause. It was observed that temporalis
muscle thickness was not examined frequently
in studies. In addition, diagnostic classes were
not systematic and detailed. When the studies
evaluating the masticatory muscle thickness of
only asymptomatic individuals®?%?! and only
individuals with TMD?>?* were examined,
muscle thicknesses were less than the current
study. Different nutritional habits and
parafunctional habits were thought to be
effective in this.

Studies examining the reliability of
measurement of masseter and temporalis
muscle thickness by USG showed that
intraexaminer ICC values varied from good to
excellent.>'%2! In one of these studies
performed on asymptomatic individuals,
intraexaminer ICC values of masseter muscle
thickness were found to be between 0.69-0.88,
and intraexaminer ICC values of temporalis
muscle thickness were found to be between
0.70-0.79. In the same study, intraexaminer
SEM and MDC values varied between 0.31-
1.49 and 0.85-4.13, respectively.® In another
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study examining masseter muscle thickness in
asymptomatic individuals, the intraexaminer
ICC value was recorded as 0.959.2! In the
study examining masseter muscle thickness in
bruxism and asymptomatic individuals,
intraexaminer ICC values were 0.79 and 0.84,
respectively. In the same study, SEM and
MDC values were 0.40, respectively; 0.15 and
1.11; 042! 1In the current study,
intraexaminer reliability at rest and maximum
contraction was examined in both individuals
with TMD and asymptomatic controls. In
addition, individuals with TMD were analyzed
by dividing them into subgroups. The results of
the study showed that the measurement of
masseter thickness at rest and at maximum
contraction was excellent in all groups. For the
measurement of temporalis thickness, it was
also from moderate to excellent. In addition, in
this study, to evaluate the absolute reliability
and to define the amount of change in a
variable SEM and MDC values were also
calculated. These two measurements are
important parameters of reliability. SEM and
MDC outcomes supported the intraexaminer
reliability of USG evaluation of masseter and
temporalis muscle thicknesses at rest and
maximum contraction in all groups. According
to this study, a single measurement by an
experienced examiner is sufficient and reliable
for an accurate result. Thus, time and cost
savings can be achieved. To evaluate the
agreement and systematic variation between
the measurements performed Bland Altman
plots also proved the reliability of the USG
method. Although there were some slight
differences between the measures, the outcome
measures were consistent with the intervals of
agreement. However, one point should be
mentioned. Reliability analyzes were high for
measurements of muscle thickness in
individuals with TMD. It was also high for the
measurement of masseter muscle thickness of
asymptomatic individuals. Interestingly, the
ICC values of the anterior temporalis muscle
were slightly lower, especially at maximum
contraction in asymptomatic individuals.
Although this was clearly not understood as the
reason, some participants may not have been
able to rest and maximum contraction
simultaneously with the commands. Because
high ICC values were obtained even in
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individuals with TMD, low ICC values of only
temporalis muscle thickness in asymptomatic
individuals,  especially at  maximum

contraction period, made to the authors think
of this.

Limitations

The limitation of this study was that it did
not evaluate interexaminer reliability. This
limitation occurred because there was no other
investigator experienced in the evaluation of
masticatory muscles with the USG.
Subsequent research could explore
interexaminer reliability and investigate
individuals with arthritis or arthrosis in the
TMJ. All masticatory and neck muscles can be
examined, not limited to masseter and anterior
temporalis muscle thicknesses. Additionally,
there is a need for studies with large and equal
sample sizes that concurrently examine both
asymptomatic individuals and subgroups with
TMD.

Conclusion

In conclusion to the knowledge of authors,
this was the first study to investigate
comprehensively masseter and temporalis
muscle thickness and intraexaminer reliability
among TMD subgroups and asymptomatic
control. In contrast to studies emphasizing that
individuals with myofascial pain disorder
experience greater changes in masticatory
muscle thickness, changes may occur in all
groups of TMD especially in the masseter
muscle. It was observed that the masseter
muscle thickness was significantly higher in
the asymptomatic asymptomatic control
group. The same trend was noted for the
temporalis muscle, although the difference was
not statistically significant. This suggests that
muscles exhibiting a healthy contraction-
relaxation pattern may display greater
thickness. Clinically, there has been an
emphasis on the significance of concentrating
on symmetrical muscle strength. Disruption of
muscle symmetry and biomechanics may
occur not only in myofascial pain but also in
intra-articular disorders. Consequently, this
consideration should be taken into account at
every stage of rehabilitation.
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Abstract

Aim: This study aims to compare the effects of steroid
injection  (SI), prolotherapy, and home-based
physiotherapy on pain and function in short-term in
chronic lateral elbow tendinopathy (LET) patients.
Materials and Methods: Patients with chronic LET
admitted to the orthopedic clinic between 2022 and 2023
were divided into SI (n=17), prolotherapy (n=17) and
home-based physiotherapy (n=17) groups. Visual
Analogue Scale (VAS), Quick Disability Assessment of
Arm, Shoulder and Hand Problems (QuickDASH), and
Health Assessment Questionnaire (HAQ) for pain and
function before, two, and six weeks after treatment were
compared.

Results: Second and sixth-week VAS, QuickDASH and
HAQ were significantly lower in SI and prolotherapy
than home-based physiotherapy group (p=0.001). In the
sixth week, sufficient improvement was achieved in
VAS, QuickDASH and HAQ in SI compared to
prolotherapy and home-based physiotherapy (p=0.001,
7°=0.30-0.42).

Conclusion: SI, prolotherapy, and home-based
physiotherapy improved elbow pain and function in
short-term, but SI was greater effective. SI may be
effective for short-term improvement in chronic LET
patients.

Keywords: Elbow tendinopathy; Injections; Steroids;
Prolotherapy; Physiotherapy.

Oz

Amag¢: Bu c¢aligmanin amaci, kronik lateral dirsek
tendinopatili (LDT) hastalarda steroid enjeksiyonu (SE),
proloterapi ve ev-tabanli fizyoterapinin kisa dénemde
agr1 ve fonksiyon iizerindeki etkilerini kargilagtirmaktir.
Gerec ve Yontem: 2022-2023 yillart arasinda ortopedi
klinigine bagvuran kronik LDT’li hastalar SE (n=17),
proloterapi (n=17) ve ev-tabanli fizyoterapi (n=17)
gruplarina ayrilmistir. Tedavi Oncesi, ikinci ve altinci
hafta agr1 ve fonksiyon igin Gorsel Analog Skalasi
(GAS), Kol, Omuz ve El Sorunlari1 Hizli Anketi
(QuickDASH) ve Saglik Degerlendirme Olgegi (SDO)
karsilastirildi.

Bulgular: ikinci ve altinc1 hafta GAS, QuickDASH ve
SDO degerleri SE ve proloterapi grubunda ev-tabanh
fizyoterapi grubuna goére anlamli sekilde diistiktii
(»=0.001). Altinc1 haftada GAS, QuickDASH ve
SDO'de SE grubunda proloterapi ve ev-tabanh
fizyoterapiye gore etkili iyilesme saglanmstir (p=0,001,
7°=0,30-0,42).

Sonug: SE, proloterapi ve ev-tabanli fizyoterapi kisa
donemde dirsek agrist ve fonksiyonunu
iyilestirmektedir, ancak SE daha etkilidir. SE kronik
LDT’li hastalarda kisa donemde iyilesme icin etkili
olabilir.

Anahtar kelimeler: Dirsek tendinopatisi;
Enjeksiyonlar; Steroidler; Proloterapi; Fizyoterapi.
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Steroid injection, prolotherapy and physiotherapy in lateral elbow tendinopathy.

Introduction

Lateral elbow tendinopathy (LET) or lateral
epicondylitis is a clinical problem that occurs
at the fibro-osseous junction of the common
extensor tendon in the outer lateral region of
the elbow.! The aetiology of LET is unknown,
but micro-tears in the common extensor tendon
usually occur due to overuse of the hand and
repetitive grasping.>® Accordingly, the main
complaints seen in patients with LET are
moderate to severe pain that significantly
affects activities of daily living and inability to
perform  functional activities.*  Clinical
examination is usually the gold standard for
diagnosing pain in the outer lateral region of
the elbow, with resistant wrist extension being
sufficient to make the diagnosis. However, in
some cases, it needs to be supported by
magnetic resonance imaging (MRI) findings.’
In patients with persistent pain and other
symptoms for the last three months or more,
the process is considered chronic LET.®

Most patients with LET can be effectively
treated with conservative treatment methods.%’
There are many conservative treatment
modalities for LET, primarily extracorporeal
shock wave therapy (ESWT), high-intensity
laser therapy, physiotherapy; and then steroid
injection, prolotherapy, autologous blood
transfusion, platelet-rich plasma, botulinum
toxin, ozone-oxygen solution, and hyaluronic
acid.*®® Steroid injection, which is a
conservative method used in patients with
LET, has been reported to have a positive
effect by providing early improvement in pain
and other symptoms.'® However, it is not clear
whether the effects of steroid injection in
patients with chronic LET will be sufficient for
symptom relief.® Prolotherapy has also become
anew conservative treatment option in chronic
LET as a regenerative application in recent
years.! Investigations in recent years have
indicated that prolotherapy can be effective in
reducing pain and improving function by
stimulating the healing process in chronic
musculoskeletal problems such as LET.%!
Physiotherapy techniques used in chronic LET
include Cyriax manual therapy, ultrasound,
transcutaneous electrical stimulation (TENS),
kinesiological taping, eccentric wrist extensor
muscle strengthening, stretching, soft tissue
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mobilization, deep friction massage, and cold
application.*!14

The evidence for the superiority of steroid
injection, prolotherapy, and physiotherapy
applications used in treating LET in pain and
function needs to be clarified.>®7!! There is
also a need for interventions such as
prolotherapy and physiotherapy that can be an
alternative to steroid injections that are
frequently used in the clinic in patients with
chronic LET.!>!® Therefore, this study aimed
to compare the short-term effects of steroid
injection, prolotherapy, and home-based
physiotherapy on elbow pain and function in
patients with chronic LET.

Materials and Methods
Type of the study

The study was planned as a retrospective
study.

The sample size of the study

The study consisted of data from
retrospectively reviewed files, including elbow
pain and function of patients who met the
inclusion criteria and were treated with three
treatment methods. The data of 65 patients
admitted to a private hospital's orthopedics and
traumatology polyclinic between January 2022
and April 2023 due to pain on the lateral outer
side of the elbow and who were diagnosed with
chronic LET as a result of MRI examinations
and pain on palpation in the humeral lateral
epicondyle on clinical examination by a
specialist orthopaedist were retrospectively
analyzed. After the review, 51 patients with
complete data, including before the treatment,
second-week, and sixth-week after treatment
outcomes, were divided into steroid injection
(n=17), prolotherapy (n=17), and home
physiotherapy (n=17) groups. Inclusion
criteria were pain of at least 4 according to the
Visual Analogue Scale (VAS) for the last three
months and increased signal intensity at the
common extensor tendon origin on MRI
Exclusion criteria were defined as exposure to
local trauma that may be related to LET in the
last three months, surgery around the elbow in
the last six months, history of injection for LET
in the last six months, diabetes, inflammatory
arthropathy, and systemic comorbidities.
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All patients included in the study were
taught a standard home-based physiotherapy
exercise  program by a  specialist
physiotherapist, including stretching for the
extensor muscles of the wrist, eccentric
strengthening of the extensor muscles of the
wrist, friction massage, and cold application,
and all patients were given information and
follow-up  chart as a  home-based
physiotherapy program (Table 1). All patients
were asked to perform the home-based
physiotherapy program twice a day for a total
of 6 weeks. The home-based physiotherapy
exercise program was demonstrated and taught
to all patients by the same specialist
physiotherapist and given as a home-based
program.!” The wrist extensor stretching
exercise was shown to the patients with the
elbow in elbow extension and forearm in
pronation with the wrist in full flexion. All
patients were shown that the wrist extensor
stretching exercise should be performed for 30
seconds and six repetitions.* Eccentric
strengthening training for the wrist extensor
muscles was taught by demonstrating that it
should be done with an elastic resistance band
as six repetitions x 2 sets.'® The exercising arm
was positioned on the bed with the elbow in
full extension, the forearm in pronation, the
wrist in full extension, and the hand hanging
over the edge of the bed. Patients were
demonstrated to slowly flex their wrists while
counting to 30 1in this position against
resistance and then return to the starting
position with the help of the other hand. When
the patients could perform the eccentric
exercises without mild pain or discomfort, the
load of the elastic resistance band was
increased.!”?® For the friction massage, the
application of deep friction massage along the
common extensor tendon was demonstrated to
patients.’! At the end of the home-based
physiotherapy program, the cold application
was taught by demonstrating its application
from proximal to distal along the common
extensor tendon with a pressurized massage.’
All patients were advised to wear protective
bracing for approximately 3-4 hours daily.'?
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In the steroid injection group, in addition to
home-based physiotherapy, the skin was
stained with povidone-iodine and ethyl
alcohol. Approximately 0.5 cm anterior and
0.5 cm distal to the lateral epicondyle were
marked with the patient sitting with the elbow
flexed 90 degrees and the forearm pronated.
The injection site was entered with an 18-
gauge needle and advanced. A solution
prepared with 2 ml of 4% lidocaine and 1 ml
of triamcinolone (5 mg/ml triamcinolone
hexacetonide) was injected without exiting the
skin, and the injection was completed by
withdrawing and redirecting.??

In the prolotherapy group, in addition to
home-based physiotherapy the skin was again
stained with povidone-iodine. Approximately
0.5 cm anterior and 0.5 cm distal to the lateral
epicondyle were marked with the patient
sitting with the elbow flexed 90 degrees and
forearm pronated. Injection with 5 ml of 30%
dextrose, 2.5 ml of 4% lidocaine, and 2.5 ml of
0.4% sensorcain was administered around the
epicondyle and tendon with an 18-gauge
needle.”® The specialist orthopedist who
diagnosed LET performed all the steroid and
prolotherapy injections. Injections were
administered once after the first evaluation in
the steroid injection or prolotherapy groups
during the study period.

Data collection tools

Demographic data of all patients were
recorded. The results of the VAS used to
evaluate elbow pain and the Quick Disability
Assessment of Arm, Shoulder and Hand
Problems  (QuickDASH) and  Health
Assessment Questionnaire (HAQ) used to
evaluate elbow function were examined and
recorded before treatment, two weeks after
treatment, and six weeks after treatment.

Visual Analogue Scale: VAS is one of the
most commonly used scales for assessing adult
pain. In our study, all patients were asked to
mark the severity of their activity pain on a 10
cm VAS with 0 and 10 markers, and the
marked part was recorded in mm.>*
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Table 1. A standardized home-based Physiotherapy program.
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1) Stretching for the extensor muscles of the wrist

¢ Bring the wrist to full flexion with the help
of your fingers, with the elbow in full
extension, as shown in the picture on the
side.

e Perform 6 repetitions x 30 seconds

2) Eccentric strengthening of the extensor muscles of the wrist

e The exercising arm was positioned on the
table with the elbow in full extension, the
forearm in pronation, the wrist in full
extension, and the hand hanging over the
edge of the table, as shown in the picture on
the side.

e Slowly flex your wrists 30 second in this
position against resistance and then return to
the starting position with the help of the
other hand.

e Perform 6 repetitions x 2 sets

Monday Tuesday Wednesday  Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday
1st week 1st week
2nd week 2nd week
3rd week 3rd week
4th week 4th week
Sth week Sth week
6th week 6th week

3) Friction massage

e Place your thumb along the common
extensor tendon.

e Apply enough pressure friction massage to
feel mild pain for nearly three to five

4) Cold pack application

e Place a coldpack on the distal half of the
forearm and apply a pressurized massage
starting from this position towards the
proximal part of the common extensor
tendon.

minutes.
/ e Repeat for 3-5 minutes.
[
/
I
Monday Tuesday Wednesday  Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday

Ist week Ist week
2nd week 2nd week
3rd week 3rd week
4th week 4th week
Sth week Sth week
6th week 6th week

Remember to fill in the blanks on the follow-up charts after doing the exercises
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Quick Disability Assessment of Arm,
Shoulder and Hand Problems: QuickDASH is
a Likert-type scale to assess physical function
in  patients  with  upper  extremity
musculoskeletal ~ disorders.  QuickDASH
consists of 11 items, and each question is
scored between 1 and 5. A score of 1 indicates
no strain, and a score of 5 indicates inability to
perform  the specified activity. The
QuickDASH total score ranges from 0 to 100
(0 points=no  impairment and 100
points=severe impairment). Lower scores
indicate a better functional level.?®

Health Assessment Questionnaire: HAQ is
a scale that assesses the patient's upper
extremity fine movements, lower extremity
locomotor activities, and activities involving
the upper and lower extremities in the last
week. There are 20 questions in 8
subcategories, including dressing, standing up,
eating, walking, hygiene, reaching, grasping,
and daily tasks. Each question is scored
between 0 and 3 (O=not difficult at all;
l=somewhat difficult; 2=very difficult, and
3=cannot do). The total score is calculated by
dividing the total score of the items marked by
the number of items marked. Scores between 0
and 1 on the scale generally indicate mild to
moderate difficulty, a score between 1 and 2
indicates moderate to severe disability, and a
score between 2 and 3 indicates severe
disability.?

Data analysis

SPSS (Version 25; IBM, Armonk, NY,
USA) program was used to evaluate the data
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obtained statistically. Data were presented as
mean and standard deviation. Analysis of
variance test (ANOVA) was used to compare
the groups when normal distribution data were
provided; Kruskal Wallis analysis was used
when non-normal distribution data were
provided. Repeated measures ANOVA test
was used for repeated measurements. The
statistical significance level was accepted as
p<0.05.

Ethics committee approval

Ethics committee approval of the study was
obtained from the Mus Alparslan University
Scientific Research and Publication Ethics
Committee (19.04.2023-90203-4/71). The
study was conducted under the principles of
the Declaration of Helsinki. Informed consent
form was obtained from all patients.

Results

When demographic data were analysed,
there was no difference between the groups in
age and body mass index (BMI) (p>0.05). In
the steroid injection and prolotherapy groups,
52.9% (n=9) of the patients were female and
47.1% (n=8) were male. In the home-based
physiotherapy group, 58.8% (n=10) were
female and 41.2% (n=7) were male. In the
steroid injection and prolotherapy groups,
94.1% (n=16) of the patients had dominant
limb involvement, while 5.9% (n=1) had non-
dominant involvement. In the home-based
physiotherapy group, 88.2% (n=15) of the
patients had an affected dominant limb, while
11.2% (n=2) had a non-dominant limb (Table
2).

Table 2. Comparison of the groups in terms of demographic characteristics.

Steroid Injection!
(n=17)

Prolotherapy?
(n=17) (n=17) p

Physiotherapy?

Age (year) Mean (95% CI) Mean (95% CI) Mean (95% CI)

Body mass index 36.17 (32.85-39.49) 37.58 (33.88-41.29) 37.52 (33.25-41.80) 0.772

(kg/m?) 29.24 (27.83-30.65) 29.34 (27.64-31.04) 29.54(27.98-31.11) 0.957
n % % n %

Sex

Female 9 52.9 52.9 10 58.8

Male 8 47.1 47.1 7 41.2

Dominant extremity

Right 14 82.4 88.2 15 88.2

Left 3 17.6 11.8 2 11.8

Affected extremity

Dominant 16 94.1 94.1 15 88.2

Non-dominant 1 59 59 2 11.8

One-way analysis of variance (ANOVA), kg: kilogram, m: meter, p: Independent group comparison analysis value, CI: 95% confidence interval
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There was no difference between the groups in elbow pain and elbow
function in pretreatment evaluations (p>0.05). In the second week of
post-treatment evaluations, VAS elbow pain, QuickDASH, and HAQ
elbow function were significantly lower in the steroid injection group
compared to both prolotherapy and home-based physiotherapy groups

Bayrak G, Zora H.

and in the prolotherapy group compared to the home-based
physiotherapy group (p=0.001). At six weeks after treatment, VAS
elbow pain, QuickDASH, and HAQ elbow function were significantly
lower in the steroid injection and prolotherapy group compared to the
home-based physiotherapy group (p=0.001) (Table 3).

Table 3. Comparison of the groups regarding elbow pain and function before, 2nd, and 6th weeks after treatment.

Steroid Injection!
Variables (n=17)

Prolotherapy?
(n=17)

Physiotherapy?
(n=17)

Mean (95% CI)

Mean (95% CI)

Mean (95% CI)

VAS (mm)

Before treatment

2nd week after treatment
6th week after treatment

p2

79.05 (74.28-83.82)
13.58 (9.32-17.84)
6.01 (3.84-8.15)

75.29 (70.23-80.35)

27.76 (20.14-35.38)

11.05 (5.43-16.68)
0.001 (#°=0.38)

73.29 (68.52-78.06)
50.11 (40.57-59.65)
31.29 (20.09-42.49)

0.208 (F=1.624)
0.001%12 13,23 (F=27.356)
0.001%1-323 (F=14.940)

HAQ
Before treatment
2nd week after treatment

6th week after treatment
2

P

1.03 (0.93-1.12)
0.33 (0.24-0.42)
0.10 (0.09-0.22)

1.11 (1.05-1.18)
0.61 (0.51-0.71)
0.33 (0.24-0.42)
0.001 (5°=0.30)

1.13 (1.06-1.19)
0.88 (0.75-1.02)
0.73 (0.53-0.94)

0.108 (F=2.334)
0.001%12 13,23 (F=28.359)
0.001%1-323 (F=22.752)

QuickDASH

Before treatment

2nd week after treatment
6th week after treatment

p2

49.86 (44.07-55.65)
12.02 (8.26-15.78)
4.67 (2.47-6.87)

44.24 (41.26-47.23)

24.72 (22.08-27.36)

12.42 (7.80-17.04)
0.001 (#°=0.42)

46.92 (43.94-49.89)
36.89 (31.11-42.66)
28.47 (20.65-36.29)

0.137 (F=2.072)
0.001%12 13,23 (F=38.265)
0.001%'%23 (F=21.806)

One-way analysis of variance (ANOVA), p’: p value for the difference between independent groups, CI: 95% confidence interval, HAQ: Health Assessment Scale, QuickDASH: Quick Disability

Assessment of Arm, Shoulder and Hand Problems

Repeated measures analysis of variance, p’: p value for difference in dependent groups, #°: Effect size

*p<0.05 statistically significant difference

The change in VAS pain level in the groups at the sixth week after
treatment compared to pretreatment was 73.05+2.28 mm in the steroid
injection group, 64.23+4.14 mm in the prolotherapy group, and 42+5.40
mm in the home-based physiotherapy group (Figure 1). The change in
QuickDASH elbow function score was 45.18+11.91 points in the steroid
injection group, 31.82+1.56 points in the prolotherapy group, and
18.44+15.63 points in the home-based physiotherapy group (Figure 2).
The change in HAQ score was 0.87+0.15 points in the steroid injection

group, 0.78+0.11 points in the prolotherapy group, and 0.39+0.42 points
in the home-based physiotherapy group (Figure 3).

Discussion

In this study, which aimed to compare the effects of steroid injection,
prolotherapy, and home-based physiotherapy on short-term elbow pain
and function in patients with chronic LET, steroid injection was found to
be more effective than prolotherapy and home-based physiotherapy in
improving short-term pain and function in patients with chronic LET.
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Prolotherapy was more effective than home-
based physiotherapy in improving elbow pain
and function in the short term.

80,00 = Groups
e Steroid Injection
m=== Prolotherapy
=== Physiotherapy
el 50,00
E [
o
=
2
B
E 40,00
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Before treatment 2nd week after 6th week after
treatment treatment
Evaluations

Figure 1. Changes in VAS pain level at the 6th week after treatment compared to pre-treatment in the groups
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Figure 2. Changes in QuickDASH elbow function scores in the groups at the 6th week after treatment compared to pre-
treatment
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Figure 3. Changes in HAQ elbow function scores in the groups at the 6th week after treatment compared to pre-treatment.

Elbow pain is the most common symptom
in individuals with chronic LET.? In a study
conducted in patients with chronic LET, it was
found that steroid injection and prolotherapy
relieved elbow pain in the early period.
However, prolotherapy provided more
extended pain relief than steroid injection in
the later period.?” Another study compared the
6-week follow-up of steroid injection and
prolotherapy and found that steroid injection
was more effective in pain relief.’> The effects
of a physiotherapy using muscle energy
techniques and steroid injection treatments
were compared in patients with chronic LET,
and it was reported that steroid injection was
more effective than physiotherapy intervention
in relieving pain six weeks after treatment.?®
However, a study showed that a total of 8
sessions of 30 minutes of physiotherapy,
including grip exercises, wrist extensors,
supinator-pronator and biceps and triceps
brachii strengthening, shoulder and bench
press, and elbow manipulation, provided pain
relief similar to steroid injection in patients
with LET.?° In a study that included manual
therapy, therapeutic exercise, sensorimotor
grip, and posture correction, progressive
resistance exercise for the wrist extensor
muscles, and general upper extremity
strengthening training and lasted four sessions

per week for six weeks, physiotherapy was
found to be more effective in relieving pain
than prolotherapy injection.*® In this study,
steroid injection was found to be more
effective in relieving pain in patients with
chronic LET than both prolotherapy and home-
based physiotherapy at two weeks and
prolotherapy and home-based physiotherapy at
six weeks after treatment. These results are in
accord with recent studies indicating that
steroid injection was highly influential early
after the intervention. The home-based
physiotherapy program applied to all groups in
this study may have contributed to pain levels,
and the short-term efficacy of steroid injection
in the short term in chronic LET patients may
explain pain-relieving than prolotherapy or
home-based physiotherapy.

The common goal of conservative treatment
methods such as steroid injections,
prolotherapy, and physiotherapy used to
improve functional outcomes in patients with
LET is to increase the patient's functional
level.*”16 A study comparing the effects of
prolotherapy and steroid injection on elbow
function in patients with chronic LET found
that patients who received steroid injections
eight weeks after the intervention had better
elbow function scores.!” Similarly, it was
reported that steroid injection and prolotherapy
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improved elbow function in both groups in the
first and third-month measurements after
application in patients with LET. However, the
steroid group had a better elbow function
score.’!*? Studies comparing steroid injection
and physiotherapy interventions determined
that steroid injection was more effective than
physiotherapy regarding elbow functions in the
sixth week after treatment.’>** However,
physiotherapy is also reported to be effective
compared to routine drug treatment prescribed
in patients with chronic LET. Eccentric
strengthening, range of motion exercises, and
stretching have been shown to provide positive
results in patients at 6-week follow-up.® In this
study, steroid injection administered to
patients with chronic LET improved elbow
function more than prolotherapy and home-
based physiotherapy at two weeks and
prolotherapy and home-based physiotherapy
intervention at six weeks after treatment. This
result may have occurred due to the
effectiveness of the home-based physiotherapy
program given to all of the patients in our
study, based on the findings in the general
literature, and the relief of pain in a short time.
Informing the patients to avoid painful and
strenuous activities, which is one of the
primary factors in the occurrence of LET, and
providing recommendations may have
contributed to the functional improvement of
the elbows of the patients in our study. In
addition, although there is insufficient
evidence for its physiologic effects,'” we think
that the wrist eccentric exercise used in our
study also contributed to the healing process in
all patients.

Limitations

This study has several limitations. The first
and most important one is that we could not
obtain sufficient information about the
patient's compliance with the home-based
physiotherapy program, which was taught to
the patients in our study and had an exercise
follow-up chart. Our second limitation is that
we could not perform long-term follow-up in
the study. Lastly, we could not record
medication use after the interventions.
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Conclusion

This study has identified that steroid
injection, prolotherapy, and home-based
physiotherapy were found to improve pain and
function in patients with chronic LET in the
short term. However, steroid injection
improved elbow pain and function more
effectively than prolotherapy and home-based
physiotherapy in the short term. If pain and
elbow function improvement is aimed in a
short time in patients with chronic LET, the use
of steroid injection in combination with a
standard home-based physiotherapy program
may be more effective and may be appropriate.
In future studies, long-term follow-up
comparisons of steroid injection and
prolotherapy interventions combined with a
structured physiotherapy program are needed.
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Abstract

Aim: There are numerous studies investigating the
relationship between celiac disease (CD) and
Helicobacter pylori (H. pylori). In this study, we aimed
to compare the prevalence of coexisting H. pylori
infection and CD in pediatric patients diagnosed with
celiac disease at our clinic versus an age-matched
control group.

Materials and Methods: A total of 198 patients with
celiac disease and 131 sex and age -matched controls
undergoing upper gastrointestinal endoscopy due to
dyspeptic complaints were included in this study. The
prevalence of H. pylori was compared between the
groups.

Results: Of the 198 patients with CD included in the
study, 66 (33.3%) were male and 132 (66.7%) were
female, while in the control group, 36 (27.5%) were
male, and 95 (72.5%) were female. 89 (44%) of the
patients with CD and 70 (53.4%) of the controls were H.
pylori-positive. There was no statistically significant
difference in the distribution of Marsh scores between
the H. pylori-negative and -positive groups.
Conclusion: The association between celiac disease and
H. pylori remains controversial. Thus, multicenter
studies are warranted to evaluate the role of H. pylori in
the pathogenesis of celiac disease.

Keywords: Celiac Disease, H. Pylori, Prevalence.

Oz

Amag: Colyak hastaligi ve Helicobacter pylori (H.
pylori) arasindaki iliskiyi arastiran bir¢ok ¢aligma
vardir. Biz ¢calismamizda; klinigimizde ¢dlyak hastaligi
tanis1 almig hastalarda, Helicobacter pylori birlikteligini
ve yas uyumlu kontrol grubu ile karsilagtirmay1
amagladik

Gere¢ ve Yontem: Caligmaya 198 ¢6lyak hastasi, yas
ve cinsiyet uyumlu, dispeptik sikayetleri nedeni ile st
gastrointestinal sistem endoskopisi yapilmis 131 kontrol
hastas1 dahil edildi. iki grubun H. pylori prevalanslart
saptanarak aralarinda farklilik olup olmadigr arastirild.
Bulgular: Caligmaya alinan 198 ¢dlyak hastasinin 66
(%33,3)’s1 erkek, 132 (%66,7)’si kiz hasta ve kontrol
grubunun 36 (%27.5)" erkek, 95 (%72.5) kiz hasta idi.
Colyak hastaligi olan 198 hastanin 89’unda (%44),
kontrol grubundaki 131 hastanin 70’inde(%53.4) H.
pylori pozitif saptandi. H. pylori pozitif ve negatif
gruplar arasinda Marsh skoru dagilimi acisindan
istatistiksel anlaml1 fark saptanmadi.

Sonug¢: Colyak hastaligi ile H. pylori arasindaki iliski
tartismali  olmakla  birlikte  ¢dlyak  hastalig1
patogenezinde H. pylori’nin roliinii degerlendirmek igin
¢ok merkezli ¢aligmalara ihtiyag vardir.

Anahtar Kelimeler: Colyak Hastaligi, H. Pylori,
Prevalans.
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Helicobacter pylori in patients with celiac disease.

Introduction

Celiac disease (CD) develops in genetically
predisposed individuals as a result of
permanent sensitivity to dietary gluten, the
protein fraction of cereals. CD is an
autoimmune, systemic disease that is not
limited to the gastrointestinal tract. While CD
primarily affects the small intestine, it can
manifest with a wide range of both intestinal
and extra-intestinal signs and symptoms.!
Atypical symptoms of CD have become more
prevalent in the past few decades. Currently,
CD is often initially detected in individuals
presenting with a wide range of clinical
disorders such as anemia, autoimmune
conditions such as autoimmune thyroiditis, as
well as certain neurological disorders.
Globally, the estimated prevalence of celiac
disease in the general population is 1%.>

Helicobacter pylori (H. pylori) is one of the
most common bacterial pathogens involved in
gastrointestinal (GI) infections. H. pylori is a
leading cause of many GI diseases such as
duodenal ulcer, stomach ulcer, chronic gastritis
and malignancies.’ In addition to autoimmune
gastritis, it has also been associated with extra-
gastrointestinal autoimmune diseases like
immune thrombocytopenic purpura, multiple
sclerosis, and psoriasis.* Both innate immune
inflammatory responses and systemic humoral
immune responses have been demonstrated in
both CD and H. pylori infection.” For this
reason, the association between CD and H.
pylori has been examined in many recent
studies. While some studies suggest a
protective effect of H. pylori against celiac
disease, many others argue that it has no effect
or may predispose individuals to celiac
disease.

In our study, we aimed to determine the
prevalence of celiac disease and H. pylori
gastritis in biopsy materials obtained from
pediatric patients diagnosed with CD at our
center to identify whether there is a
relationship between the two conditions.

Materials and Methods

In this study, 198 pediatric (from 6 months
to 18 years of age) patients with CD who were
followed at our pediatric gastroenterology
outpatient clinic between January 2018 and

Yavuz S, Balli H, Uygun H, Kili¢ Cil M.

January 2022 were retrospectively evaluated.
Additionally, a control group consisting of 131
age- and sex-matched children was included in
the study. The control subjects were children
who presented to the pediatric
gastroenterology outpatient clinic due to
dyspeptic complaints and underwent upper
gastrointestinal endoscopy with
gastroduodenal biopsy in whom celiac disease
was ruled out histopathologically. The
diagnosis of CD was established by a
pathologist according to the Marsh
classification in patients with symptoms
suggestive of the disease, positive serologic
celiac serology, and endoscopic examination
with biopsy. Since villous lesions can be
patchy in CD, multiple biopsies were obtained
from the duodenal bulb and distal duodenum.
The diagnosis of H.pylori was made based on
upper gastrointestinal endoscopic
examination, with two mucosal biopsies each
taken from the gastric corpus and antrum, and
demonstration of the bacterium with Giemsa
staining of the biopsy materials. The control
subjects were selected among patients with no
exposure to proton-pump inhibitors or
antibiotics in the last month and did not have
chronic inflammatory bowel disease.

Statistical analysis

Statistical analysis was performed using
SPSS 26.0 (IBM Corp., Armonk, NY). Chi-
square test was used to compare two different
groups. P values less than0.05 were considered
significant. The mean and standard deviation
values of the variables were analyzed using
Mann-Whitney U test.

Ethics Committee Approval

This study was performed in line with the
principles of the Declaration of Helsinki.
Approval was obtained from the Institutional
Review Board of Adiyaman University
Faculty of Medicine.

Results

Among 198 patients with CD, 66 (33.3%)
were boys and 132 (66.7%) were girls. The
mean age was 120.98 + 48.86 months for this
group. In the control group, there were 36
(27.5%) boys and 95 (72.5%) girls with a mean
age of 168.03 £ 42.70 months. When both
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groups were compared, there was no difference
in terms of sex (p =0.261) and age distribution
(p = 0.538). 89/198 (44%) of the patients with
CD and 70/131 (53.4%) of controls were H.
pylori-positive. No significant difference was
observed between the groups with respect to H.
pylori positivity (p = 0.132). Demographic
characteristics of the study sample are
presented in Table 1 (Table-1).

When the distribution of the Marsh scores

ADYU Saglik Bilimleri Derg. 2024;10(1):55-59.

was examined among H. pylori- positive CD
patients, Marsh stage 3B was the most
common (67.4%), followed by Marsh stage 3A
(19.1%), and Marsh stage 3C (13.5%). In the
H. pylori-negative patient group, Marsh 3B
was also the most common stage (64.8%),
followed by Marsh 3A (26.9%), and Marsh 3C
(8.3%). There was no statistically significant
difference in the distribution of Marsh scores
between H. pylori-negative and -positive
groups (p = 0.284) (Table-2).

Table 1. Demographic characteristics of patients with celiac disease (CD) and controls.

CD patients (n=198) Controls (n=131) p-value
Age (months) 120.98 + 48.86 168.03 +=42.70 0.538
Sex (M/F), n (%) 66 (33.3%)/132 (66.7%) 36 (27.5%)/95 (72.5%) 0.261
Body weight (kg) 31.06 + 13.99 46.97 + 13.52 0.334
Height (cm) 133.7+£22.05 155+17.23 0.101
BMI (kg/m?) 16.36 + 3.06 18.90 +2.85 0.503
BMI SDS -0.89 +£1.34 -0.67 +0.95 0.019
H. pylori-positive, n (%) 89 (44%) 70 (53.4%) 0.132

Table 2. H. pylori-positivity according to Marsh classification scores in patients with celiac disease.

H. pylori-positive

H. pylori-negative

Marsh 3A 17 (19.1%) 29 (26.9%)
Marsh 3B 60 (67.4%) 70 (64.8%)
Marsh 3C 12 (13.5%) 9 (8.3%)
Total 89 (100%) 108 (100%)
Discussion an H. pylori prevalence of 82.0% in patients

Celiac disease (CD) is an autoimmune
enteropathy triggered by exposure to gluten
proteins found in cereals and cereal products in
genetically susceptible individuals.® H. pylori
is one of the infectious agents that can induce
autoimmune diseases by modulating the
inflammatory and immune responses in the
small intestine. There are studies evaluating
the relationship between H. pylori and
inflammatory markers.” Many studies have
been conducted to investigate the link between
H. pylori gastritis and celiac disease, which
reported mixed results®!® While some studies
suggest that H. pylori infection may further
exacerbate CD as well as duodenal mucosal
damage, others advocate a protective role of H.
pylori against CD.

In this study, H. pylori positivity rate was
44% in patients with CD versus 53.4% in the
control group. In a study, Luzza et al.!l
reported a H. pylori prevalence of 18.5% in 81
pediatric patients with CD and 17.3% in 81
pediatric controls. Rostami-Nejad et al. found

with CD versus 86.0% in the control group.'?
In Jocefczuk et al.’s study, pediatric patients
with CD showed a H. pylori prevalence of
5.8% versus 6.4% in pediatric controls, with a
nonsignificant  difference  between  the
groups.”® In a study from Turkey involving
adults with CD, H. pylori was identified in
52.6% of the patients, which is in line with our
findings.'*

In a study by Crabtree et al. examining the
prevalence of H. pylori among patients with or
without celiac disease, no significant
difference was found.'> H. pylori may
potentially reduce the immunogenicity of
ingested gluten by altering gastric pH or
through its proteases'®, which supports the
claim that H. pylori infection might protect
against celiac disease. Villanacci et al. reported
less severe villous atrophy in patients with CD
and H. pylori infection.® In a study by Narang
et al. involving 324 patients with CD, H. pylori
was identified in 37 (11.4%) patients, and an
inverse relationship was observed between CD
and H. pylori, suggesting that H. pylori
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infection may confer protection against the
development of CD.!” In a meta-analysis of 25
studies, Yue Min et al. found that the frequency
of H. pylori infection was lower among CD
patients compared to controls, suggesting that
H. pylori infection may be a protective factor.'®
The mechanism underlying the potential
protective nature of H. pylori infection for
celiac disease has also been debated. T-
regulatory lymphocytes activated by H. pylori
have systemic effects, and they may also play
a role in the pathogenesis of celiac disease, as
the downregulation of the cellular responses
mediated by T-regulatory lymphocytes in the
intestinal wall is diminished in patients with
CD.!

In our study, no difference was found
between H. pylori-negative and -positive
patients with celiac disease and pathological
Marsh stage. A similar study in a Turkish
sample also reported no significant difference
between H. pylori-positive and -negative
individuals in terms of Marsh scores.’

Limitations of the study

A number of limitations should be noted for
this study. Dietary habits and socioeconomic
status of the patients were unknown. In
addition, the sample size was relatively small,
and the study had a retrospective design.

Conclusion

Multicenter systematic prospective studies
are required to establish the relationship
between H. pylori infection and celiac disease.
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Maksiller gomiilii kanin disin minivida destekli ve konvansiyonel yontemle
siirdiiriilmesinin sonlu elemanlar analizi ile incelenmesi

Investigation of eruption of maxillary impacted canine with miniscrew
supported and conventional method via finite element analysis
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Oz

Amac: Gomiili kanin digin iki farkli ankraj mekanigi
yardimryla siirdiirtilmesinin degerlendirilmesidir.
Gerec¢ ve Yontem: Iki farkli modelde gomiilii kanin
dis, maksiller palatinal sol bdlgede modellenmistir.
Minivida destekli modelde (MD) bir minividadan;
transpalatal ark (TPA) destekli modelde (TPAD) ise
TPA’dan destek alinmigtir. Her iki modelde gomiilii
kanin dise sarmal yaylar kullanilarak 100 gram kuvvet
uygulanmustir.

Bulgular: MD modelde dislerde olusan streslerin
neredeyse sifir oldugu, TPAD modelde ise sol birinci
molar ve premolar dislerde yogunlastigi goriilmektedir.
TPAD modelde en fazla yer degistirme maksiller sol
kadran dislerinde gézlenirken, MD modelde maksiller
dislerde yer degistirme miktar1 neredeyse sifirdir.
Sonug: Ik anda her iki modelde de kanin dislerde
distalizasyon hareketi goriilmiistir. MD modelde
posterior dislere herhangi bir kuvvet iletimi
goriilmezken, TPAD modelde sol posterior bolgede
mezyopalatal hareket gdzlenmistir.

Anahtar Kelimeler: Gomiili kanin; Minivida; Sonlu
elemanlar analizi.

Abstract

Aim: To examine the eruption of impacted canine via
two different anchor mechanics.

Materials and Methods: In the two different models,
impacted canines were modeled in the left maxillary
palatal region. The anchor was a mini screw in the
miniscrew supported model (MD); and a transpalatal
arch (TPA) in the TPA assisted model (TPAD). 100
gram of force was applied to the impacted canine via
spiral springs in both models.

Results: The stresses were almost zero in the MD
model and concentrated in the first molars and the
premolars on the left side in the TPAD model. The
greatest displacement was observed in the maxillary
left quadrant teeth in the TPAD model and while the
displacements in the maxillary teeth in the MD model
was almost zero.

Conclusions: At the first moment, distalization
movement was observed in the canine teeth in both
models. While no force transmission to the posterior
teeth was observed in the MD model, mesiopalatal
movement was observed in the left posterior region in
the TPAD model.

Keywords: Impacted canine; Miniscrew; Finite
element analysis.
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GOmiilii kanin erlipsiyonunda ankraj yontemleri.
Giris

Maksiller kanin digler, slirme yolunun
uzun olmas1 ve arkta en son yerini alan disler
olmasi sebebiyle ligiincli molarlardan sonra en
stk gomiilii kalan dislerdir.! Bu disler
labialden ¢ok palatinal bolgede gomiilii kalma
egilimindedir.? Ozellikle palatinal bolgede
gomiuli kalan dislerde, kalin kortikal kemik
ve siki mukoza nedeniyle cerrahi girisim ile
birlikte ortodontik olarak siirdiirmeye ihtiyag
duyulmaktadir’  Gomiilii  kanin  dislerin
stirdiirilmesi ile birlikte en sik goriilen
komplikasyonlardan biri gomiilii dise komsu
lateral ve birinci premolar dislerdeki kok
rezorpsiyonudur.*®> Maksiller kanin disin
dental folikiiliiniin tek basina komsu keser
dislerde rezorpsiyon olusturmayacagi,
rezorpsiyon riskini arttiran etkenlerin, kanin
disin mezyal egimi ve orta hatta olan mesafesi
ile iligkili oldugu bildirilmektedir.%’

Ortodontik tedavide ankraj mekaniklerinin
belirlenmesi ve kontroliiniin yapilmasi biiyiik
Oonem tagimaktadir. Disler, ortodontide ankraj
amagl en sik tercih edilen yapilardir. Ankraj
amaghi  dislerin  kullanilmasi,  dislerde
istenmeyen yan etkilerin olusmasia, bu
durum ¢ogu zaman tedavinin daha kompleks
bir hale gelmesine ve tedavi hedeflerine
ulasmada giicliige neden olabilmektedir.?
Gomiilii bir disi siirdiirmek i¢in uygulanan
kuvvet, genellikle komsu dislerin intriizyonu
veya okliizal diizlemin egilmesi gibi yan
etkilere neden olabilir. Bu gibi etkileri en aza
indirmek i¢in stabil ankraj gereklidir. Son
yillarda iskeletsel ankraj i¢in minividalar ¢ok
sik tercih edilmektedir.”!> Kocsis ve Seres'
gomiili kanin diste ankiloz tamis1 ekarte
etmek ve gomili  disin  baslangig
angulasyonunu  diizeltmek icin alveolar
kemige minividalar yerlestirmisler ve
minividalarin gomiilii kaninlerin
sirdiiriilmesinde  gilivenilir ve  kullanish
iskeletsel ~ ankraj tiniteleri  oldugunu
bildirmislerdir.

Sonlu elemanlar analizi, farkli karakteristik
ozellige ve diizensiz sekle sahip yapilara
uygulanan, bu yapilarda meydana gelen yer
degistirme ve gerilmeleri Olgebilen bir
gerilme analiz  yontemidir. Miihendislik
alaninda kullanilan kompleks problemlerin
coOziilebilmesi  amaciyla  gelistirilen bu
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simiilasyon =~ metodu,  ortodontide  dis
hareketlerinin  incelenmesi ve ortodontik
apareylerin biyomekanik etkilerinin
degerlendirilmesinde kullanilan etkili bir
yontemdir, 413

Bu bilgiler géz 6niinde bulunduruldugunda
ozellikle orta hatta dogru agili sekilde gomiilii
kanin disin Once distal yonde kuvvet
uygulayip angulasyonunun diizeltilmesi ve
stirdiiriilebilmesi i¢in minivida ve transpalatal
ark ankrajli iki ayr1 model tasarlanmig ve
gomilii kanine wuygulanan distal yonde
sirdirme  kuvvetlerinin  etkileri  sonlu
elemanlar analizi ile karsilagtirilmastir.

Gere¢ ve Yontem
Arastirmanin tipi

Bu c¢alisma bir bilgisayarli simiilasyon
teknigi olan sonlu elemanlar analizi
calismasidir.

Veri toplama araclari

Sonlu elemanlar analizinin yapilabilmesi
icin Intel Pentium® D CPU 3.00 GHz
islemci, 2 TB Hard disk, 48 GB RAM
donanimli ve Windows 7 isletim sistemi olan
bilgisayardan, NextEngine (NextEngine Inc,
California, USA) lazer tarayicisi ile makro
¢Oziinlirliikte yapilan {i¢ boyutlu taramadan,
CATIA (McNeel Inc, Seattle, WA, USA) ve
Rhinoceros 4.0 (McNeel Inc., Seattle, WA,
ABD) {i¢ boyutlu modelleme yazilimidan ve
ADINA (Autodesk Inc, Pittsburgh, PA, USA)
analiz programindan yararlanildi.

Maksillanin modelinin olusturulmasi i¢in,
herhangi  bir  kraniyofasiyal bozuklugu
olmayan, yetiskin bir hastaya ait konik 1l
bilgisayarli tomografi (KIBT) goriintiileri
kullanildi. KIBT goériintiileri ILUMA (3M
Imtec, Oklahoma, ABD) 3 boyutlu (3B)
oriintiileme cihazi ile 3,8 mA, 120 kvp’ de, 40
saniyelik taramanin sonucunda elde edildi.
Daha sonra hacimsel veri 0,2 mm kesit
kalinlig1 ile yeniden yapilandirildi. Yeniden
yapilandirma sonucunda elde edilen kesitler,
DICOM 3,0 formatinda disa aktarildi ve
MIMICS (Able Software Corp, Massacusetts,
USA) yazilim programina alindi.

Radyografik goriintiiller MIMICS yazilim
programina aktarildi. Daha sonra burada
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"Interactive  Segmentation"  yontemi ile
Hounsfield Unitesi degerleri dikkate alinarak
ist c¢ene kemik dokusu aynstirildi. Bu
islemden sonra "Complex Surface Rendering"
yontemi ile 3B kemik modeli elde edildi. Elde
edilen 3B modelin MIMICS yazilimindaki
sadelestirme yontemleri ile diisiik hafiza
tiketen ve  dlizglin  oranlara  sahip
elemanlardan olusan, piiriizsiiz bir yiizey
haline getirilmesi ile maksillanin modelleme
islemi tamamlandi. 3B kemik modeli
MIMICS yazilimindan “‘.stl”> formatinda bir
dosya halinde disa aktarilarak CATIA
yazilimina gonderildi.

Minivida  destekli (MD)  modelde
kullanilmak tizere 1,5 mm ¢apinda ve 8 mm
uzunlugundaki palatal minivida (American
Orthodontics, Sheboygan, Wisconsin, USA)
CATIA yaziliminda modellendi.
Arastirmamizda kullanilan bu minivida
titanyum alagimindan yapilmistir (Ti-6 Al-
4V).

Transpalatal ark destekli (TPAD) modelde
kullanilmak {izere her iki birinci molar disin
bantlarma lehimlenmis, U looplu, 0,036 ing
(0,9 mm)’lik paslanmaz celik telden yapilan,
TPA iizerine sol tarafta ikinci premolar ile
birinci molar digler arasindaki bolgeye denk
gelecek sekilde cengel eklenerek modifiye
edilmis  transpalatal  ark,  Rhinoceros
yaziliminda manuel olarak modellendi.

Aragtirmamizda NextEngine lazer
tarayicisi yardimiyla American Orthodontics
(Sheboygan, Wisconsin, USA) firmasina ait

Tablo 1. Modellerde kullanilan eleman ve diigiim sayilari.

ADYU Saglik Bilimleri Derg. 2024;10(1):60-68.

0,022 ing slot boyutuna sahip MBT braketler
ve tilipler, {i¢ boyutlu olarak tarandi. American
Orthodontics (Sheboygan, Wisconsin, USA)
firmasina ait 0,019x0,025 ing¢ paslanmaz ¢elik
ark teli, Ni-Ti kapayici sarmal yay, molar
bandi ve buton Rhinoceros yazilim
programinda manuel olarak modellendi.

CATIA yaziliminda olusturulan modeller,
tic boyutlu koordinatlar korunarak ADINA
(Autodesk Inc, Pittsburgh, PA, USA)
programina aktarildi. CATIA yaziliminda
yiizey seklinde yapilan ag  yapmin
olusturulmasi islemi, ADINA yaziliminda kat1
model seklinde yapildi. Burada olusturulan
modeller Tetrahedral elemanlar olarak kati
modele ¢evrildi.

Bu ¢alismada olusturulan her iki modelde
de maksilla, apertura priformis ve maksiller
tiiber seviyesinde sabitlendi. Braketler ile ark
teli arasindaki siirtiinme kat sayis1 0,2 olacak
sekilde tanimlandi.

Modellerin olusturulmasi

Analizi yapilacak iki farkli senaryoyu
temsil eden iki ¢alisma modeli olusturuldu.
Her iki modelde de gomiilii kanin dis,
maksillanin palatinal bdlgesinde sol tarafta
orta hat ile 45° a¢1 yapacak sekilde, gomiili
disin tliberkiil tepesi lateral disin uzun ekseni
ile santral disin distali arasinda olacak sekilde
(sektor 3) modellendi. Modellerde kullanilan
eleman ve diigim sayilar1 Tablo 1’de,
anatomik yapilar ve materyallerin mekanik
ozellikleri ise Tablo 2’de sunulmustur.

Diigiim Sayisi

Eleman Sayisi

Minivida destekli model

282794 1471886

Transpalatal ark destekli model

282893 1445296

Tablo 2. Anatomik yapilar ve materyallerin mekanik 6zellikleri

Elastiklik Modiilii (MPa)

Poisson Oram

Disler 0,31
Kortikal Kemik 0,3
Spongioz Kemik 0,3
Periodontal Ligament 0,45
Titanyum Alasimi 0,35
Celik (Braket ve Teller) 0,3

Calismamizda olusturulan MD modelde,
maksillanin palatinal bolgesinde sol tarafta
kanin digin gomiilii oldugu ve gomiilii disin
minivida denilen iskeletsel ankraj iinitesiyle

stirdiiriilmesi temsil edilmektedir. Kullanilan
minivida 1,5 mm c¢apmda ve 8§ mm
uzunlugunda titanyum alagimindan yapilmig
olup, iist c¢ene posterior palatinal bdlgede
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ikinci premolar ve birinci molar disler arasina
alveol kretten 6 mm uzaklikta interradikiiler
bolgeye yerlestirildi (Sekil 1. A).

TPAD modelde, maksillanin palatinal
bolgesinde sol tarafta kanin disin gomiilii
oldugu ve gomiili disin, TPA yardimiyla
sirdiiriilmesi temsil edilmektedir. TPA; molar
disin bantlarina lehimli, U looplu, 0,036 ing
(0,9 mm)’lik paslanmaz c¢elik telden, sol

Giiler S, Yavan MA, Hamamci N.

tarafta ikinci premolar ile birinci molar disler
arasindaki bolgeye denk gelecek sekilde
cengel eklenip modifiye edilerek modellendi
(Sekil 1. B).

Her iki modelde de 0,022 ing¢ slotlu MBT
braketler ve 0,019 x 0,025 in¢ paslanmaz
celik ark teli kullanildi. Her iki modelde de
gomiili kanin dise Ni-Ti kapayict sarmal
yaylar kullanilarak 100 g kuvvet uygulandi.

Sekil 1. MD modelin (A) ve TPAD modelin (B) okliizalden goriintiisii.

Verilerin analizi

Sonlu elemanlar analizi ile simiilasyondan
gelen sayisal ve gorsel verilerin analizi S.G.
ve M.A.Y. tarafindan yapilmistir.

Arastirmanin etik boyutu

Calismamiz ~ Adiyaman  Universitesi
Girisimsel Olmayan Klinik Aragtirmalar Etik
Kurulu’nun 07/04/2021 tarihli, 2021/04-17
protokol numaras: ile onaylandi. Adiyaman
Universitesi Bilimsel Arastirma Projeleri’nin
DHFDUP/2022-0001 nolu proje destegi ile
gerceklestirildi. Calismamiz Helsinki
bildirisine uygun olarak yapildu.

Bulgular

Sonlu elemanlar analizinin yapilmasi ile
olusan wveriler, kuvvet uygulamasimin ilk
aninda meydana gelen degerleri
belirtmektedir. Calismamizda disler ve kemik
dokusunda olusan asal gerilmeler, transversal
sagital ve  vertikal diizlemdeki yer
degistirmeler ile minivida ¢evresinde olusan
Von Mises gerilmeleri degerlendirilmistir. Bu
analizde X ekseni transversal, Z ekseni sagital
ve Y ekseni de vertikal yonii gostermektedir.

MD modele ait bulgular

Analiz sonucunda minividada en fazla
gerilmenin boyun bdlgesinde ve 52,1 MPa
olarak Olgiildiigii goriilmektedir. Maksimum
ve minimum asal gerilme bulgulan
incelendiginde  disler iizerinde  olusan
gerilmeler minimum diizeydedir (Sekil 2.A).
GOmiili  kanin dis incelendiginde, dis
kronunun palatinalinde izlenen en yiiksek
cekme gerilmeleri 0,38 MPa, en yiiksek
basma gerilmeleri singulum bolgesinde 0,25
MPa olarak ol¢iilmiistiir. En yiiksek basma
gerilimi  minividaya uygulanan  kuvvet
yoniinde 6,34 MPa olarak ol¢iilmiistiir (Sekil
3). Kortikal kemik bulgular1 incelendiginde
en fazla cekme gerilimi, kuvvetin uygulandigi
yoniin tersinde, minividanin distalinde 7,94
MPa olarak Olciilmiistiir (Sekil 4. A).
Spongioz kemikte en yliksek ¢cekme gerilim
degeri, 0,38 MPa olarak kuvvet uygulama
yOniinlin tersi olan minividanin distalinde
izlenmektedir. En yiiksek basma gerilim
degeri minividanin mezyalinde -0,31 MPa
olarak Olglilmistiir. Birinci modelde her ii¢
diizlemde de dislerde olusan anlik yer
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degistirme miktar1 c¢ok diisiik diizeydedir (Sekil 5. A).
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Sekil 2. Diglerdeki maksimum asal gerilmeler A. MD model. B. TPAD model
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Sekil 3. MD modelde minividada meydana gelen Von Mises gerilmeleri.
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TPAD modele ait bulgular

TPAD modelde dislerde en fazla ¢ekme
gerilimi sol birinci molar disin meziopalatinal
tiiberkiiliinde 6,66 MPa olarak ol¢lilmiistiir.
En fazla basma gerilimi, 5,48 MPa olarak sol
birinci molar disin kronunda Ol¢iilmiis ve bu
deger molar disin kokii ile komsu premolar
diglerin koklerine dogru gittikce azalmistir.
Kanin diste birinci modelle benzer olarak
kuvvet uygulama noktasinda yogun c¢ekme
gerilmeleri izlenirken bu noktanin hemen
altinda sikisma gerilmeleri izlenmektedir
(Sekil 2. B). Kortikal kemikte Olgiilen en
yiiksek ¢ekme gerilimi 0,19 MPa olarak sol
ikinci molar disin mezyalinde Olgiilmiistiir.
Maksiller kortikal kemikte olusan en yiiksek
basma gerilmeleri sol birinci molar disin
distobukkalinde 0,18 MPa olarak &lgiilmiistiir.
Kortikal kemikte olusan ¢ekme

Sekil 5. Dislerde sagital ydonde meydana gelen yer degistirmeler A. MD model. B. TPAD model
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gerilmelerinin, basma gerilmeleri ile yakin
degerlerde oldugu ancak basma gerilmelerinin
daha genis bir alanda meydana geldigi
goriilmektedir (Sekil 4. B). Spongioz kemikte
en yiksek c¢ekme gerilim degeri, gomiilii
kanin dis soketinin labialinde 0,04 MPa
olarak ol¢iilmiistiir. spongioz kemikte dlciilen
en yiikksek basma gerilme degeri ise gomiilii
dis soketinin palatinalinde 0,07 MPa olarak
Ol¢iilmiistiir. Analiz sonucunda spongioz
kemikte olusan asal gerilme degerleri kortikal
kemikte olusan asal gerilmelerine gore
oldukca diisiik degerdedir.

Transversal yonde en fazla yer
degistirmenin  sol birinci molar disin
distalinde ve meziopalatinal yonde oldugu
goriilmektedir. Sagital yondeki en fazla yer
degistirmenin sol birinci molar disin
palatinalinde ve mezyal yonde oldugu
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goriilmektedir. Ayn1 kadranda bulunan birinci
ve ikinci premolar dislerde ve kontralateral
molar digin palatinalinde de mezyale dogru
yer degistirme goriilmektedir. Ayn1 zamanda
anterior digler, sol ikinci molar dis ve gomiilii
disin  kronunda da  distale  hareket
gozlenmektedir (Sekil 5. B). Vertikal yonde
sol birinci molar disin meziopalatinalinde
minimal bir intriizyon hareketi goriiliirken,
distobukkalinde ekstriizyon hareketi
goriilmektedir.

Tartisma

Gomiilii kanin disler fonksiyon ve estetik
acidan ¢ok biiylik bir dneme sahip olup bu
dislerin  arkta  olmasi  gereken  yere
siirdiiriilmesi, ortodontik tedavide en c¢ok
tercih ve tavsiye edilen yontemdir.'® Gomiilii
kanin dislerin  siirdiiriilmesi, uygulanan
kuvvet, kullanilan aparey ve teknik gibi cesitli
faktorlerden etkilenmektedir. Yapilan
caligmalarda ve vaka raporlarinda gomiilii
dislerin siirdiiriilmesinde yaklagik 50 g ile 250
g arahginda kuvvet uygulanmistir.!”?
Arastirmamizda bu aralikta olmasi sebebi ile
Han ve ark.? tarafindan da savunulan 100
g’lik bir kuvvet tercih edilmistir.

Literatiir incelendiginde yapilan
arastirmalarda, minividaya uygulanan
kuvvetler = sonucu  boyun  bolgesinde
gerilmenin  yogunlagmasinin, bu bdlgenin
minividanin stabilitesinde primer rol oynayan
kortikal kemik ile c¢evrili olmasindan
kaynaklandig belirtilmigtir.?! >
Arastirmamizda literatiir ile uyumlu olacak
sekilde minividada meydana gelen en yiiksek
gerilme, vidanin boyun bdlgesinde kortikal
kemik i¢inde kalan kisminda meydana
gelmistir. Bulgumuzla uyumlu sekilde Park
ve ark.?* gomiilii kanin disin siirdiiriilmesi
sirasinda minivida ankrajindan
yararlanmiglardir. Kanin disin siirdiiriilmesi
icin ihtiya¢ duyulan kuvvet araliginda
minividanin stabil oldugunu ve arkta herhangi
bir deformasyon olmadan bu yontem ile kanin
disin arka alinabilecegini bildirmislerdir.

MD modelinde goémiili kanin  dis
incelendiginde, dis kronunun palatinalinde
belirgin ¢ekme gerilmeleri izlenmektedir.
Kanin disin singulum bdlgesinde yogun
basma gerilmeleri izlenirken bu gerilmeler
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kok apeksine dogru giderek azalmaktadir.
Kuvvet, gomilii dis botunu {izerinden
uygulandigr icin bu diste olusan yogun
gerilme alanlarimi normal kabul etmekteyiz.
Yer degistirme bulgular1t incelendiginde
gomilii kanin disin tiiberkiil tepesinde ve
santral dislerin insizal kenarlarinda ¢ok az
miktarda distale hareket gézlenmekle birlikte,
MD modelde her ii¢ diizlemde de dislerde
olusan anlik hareket miktar1 ¢ok diisiik
diizeydedir. Kanin disin kronuna tek noktadan
kuvvet uygulamamiza bagli olarak bu diste
distale dogru bir devrilme hareketi meydana
gelmektedir. Anterior dislerde goriilen bu
distale hareketi, gomiilii disin g¢ekis yoOniine
bagli olarak PDL vasitasiyla anterior dislere
iletilmesi sonucu oldugunu diistinmekteyiz.
Bulgularimizla uyumlu sekilde Lee ve ark.?
gomiilii kanin dislerin siirdiiriilmesi sirasinda
palatinal bdlgeye minivida yerlestirerek distal
yonli kuvvet uygulamiglardir. Bu sekilde
kuvvetin dogru yonlendirilmesiyle komsu
disler iizerinde olusan yan etkileri en aza
indirerek estetik ve fonksiyonel sonuglar elde
ettiklerini rapor etmiglerdir.

TPAD modelinde analiz sonucunda olusan
veriler degerlendirildiginde transpalatal arkin
yerlestirildigi birinci molar dislerde yogun
gerilme alanlar1 meydana geldigi
goriilmektedir. Renk skalasmin araliginin
diistirilmesi ile elde edilen verilerde anterior
dislerde de gerilme alanlar1 olustugu
goriilmektedir. Ikinci modelde kuvvet,
transpalatal arktan uygulandigi i¢in molar
dislerde yogun gerilme alanlarinin olusmasini,
bununla birlikte transpalatal arka uygulanan
kuvvetin ark teli vasitasiyla anterior dislere
iletilmesi sonucu anterior dislerde de gerilme
alanlar1 olusmasini normal kabul etmekteyiz.
Gomiili kanin disler ile birlikte en sik goriilen
komplikasyonlardan biri keser disler ve
birinci  premolar diste  gorilen  kok
rezorpsiyonudur.> Bazi hastalarda 4 mm ve
lizeri olacak sekilde ciddi rezorpsiyonlar
goriilebilmektedir. Bu durum koék morfolojisi,
agir ortodontik kuvvet uygulanmasi ve
ortodontik tedavi siiresinin uzun olmas ile
iliskili olabilmektedir.2 TPAD modelde TPA’
nin yerlestirildigi molar dislerde ve sol
kadranda bulunan premolar dislerde yogun
gerilme ve stres alanlar1 klinik olarak ankraj
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alinan dislerde rezorpsiyon, periodontal hasar
veya istenmeyen dis hareketleri olarak
karsimiza ¢ikabilmektedir.

TPAD modelde sagittal yonde en fazla yer
degistirmenin sol birinci molar disin
palatinalinde ve mezyal yonde ve sol
premolar dislerde oldugu goriilmektedir.
Premolar dislerin koklerinde meydana gelen
yer degistirmenin kronlara kiyasla daha az
miktarda olmasi1 dislerde devrilme hareketi
meydana geldigini gostermektedir. Ayrica
molar dislerde olusan rotasyon sonucu telde
meydana gelen deformasyonun anterior
dislerin  palatinale  devrilmesine  sebep
oldugunu diisiinmekteyiz. Keser dislerde ilk
anda meydana gelen bu devrilme hareketi
minimaldir ve uzun vadede sol bolgedeki
mezyale hareket kaynakli anterior dislerde
protriizyon ve posterior diglerde ankraj kaybi
goriilebilir. Bulgularimizla uyumlu sekilde
Thiruvenkatachari ~ ve  ark.’’  kanin
retraksiyonu  sirasinda minivida ankrajt
kullanilan ve kullanilmayan birinci molar
dislerde goriilen ankraj kaybi miktarini
karsilastirmak ve 6lgmek icin bir pilot calisma
yiiriitmiiglerdir. ~ Implantin  yerlestirildigi
tarafta ankraj kayb1 olmadigim1 ancak implant
olmayan kars1 tarafta ortalama 1,6 mm
mezyal molar hareketi rapor etmislerdir.
Benzer sekilde Sharma ve ark.?® TPA ve
minivida ankraji kullanarak yapilan kanin
retraksiyonu sirasinda iist birinci molar diste
meydana gelen mezyal hareketi
karsilastirmislardir. Bu ¢alismada yerlestirilen
minividalarin, transpalatal arkin aksine
maksiller kanin retraksiyonu sirasinda mutlak
ankraj saglayabildigini gostermistir. Bununla
birlikte TPAD modelde spongioz kemikte
olusan asal gerilme degerlerinin kortikal
kemikte olusan asal gerilmelerine gore
oldukca diisiik degerde olmasini, ilk andaki
kuvvetin digler aracilifiyla maksiller kemige
dolayisiyla  kokleri  ¢evreleyen  kortikal
kemige iletilmesi ile agiklayabiliriz.

Ortodontik tedavi sirasinda rutin olarak
kullanilan TPA’ nmn molar disleri birbirine
baglamasi1 sonucu kok yiizey alanmi
geniglettigi  ve bu sayede istenmeyen
hareketlere kars1 direnci arttirdigi
savunulmustur.” Ayrica TPA’ nin molar
dislerde meydana gelen devrilme ve rotasyon
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hareketlerini  6nledigi ve molar disler
arasindaki transversal mesafeyi korudugu
bildirilmistir.>?*3° Kojima ve Fukui ' sonlu
elemanlar analizi ile TPA’ nin molar disler
tizerindeki etkisini degerlendirdikleri
calismalarinda, bu arklarin molar dislerin
mezyal yondeki hareketini 6nleyemedigi fakat
transversal ~ yonde  olusan  hareketleri
engelledigini belirtmislerdir. Arastirmamizda
da TPAD modelin destek aldig1 sol
kadrandaki gerilme ve stres alanlar ile
mezyopalatal rotasyon; diren¢ olarak TPA
seciminin ¢ok titiz ve dikkatli bir planlama
gerektirdigini gostermistir. Analiz sonucuna
gore transversal yonde en fazla yer degistirme
TPAD modelde sol birinci molar disin
distalinde ~ ve  mezyopalatinal ~ yonde
goriilitrken MD  modelde izlenen yer
degistirme miktar1 ¢ok diisiik degerlerdedir.
Molar dislerde goriilen palatinale devrilme
hareketinin Onlenebilmesi amaciyla baslangic
asamasinda TPA  hastaya bir miktar
genisletilerek  yani  aktif bir  sekilde
uygulanabilir.

Limitasyonlar

Arastirmamizda elde edilen sonuglar,
kuvvet uygulamasini takiben sadece ilk anda
meydana gelen yer degistirme ve gerilme
degerlerini gostermektedir. Bireylere 0zgii
anatomik farkliliklarin ve hastaya bagh
etkenlerin klinik ortamda farkliliklara sebep
olabilecegi gz Oniinde bulundurulmalidir.
Ayrica birgok avantaji bulunmasina ragmen
sonlu elemanlar analizinin bir bilgisayarl
simiilasyon metodu oldugu unutulmamalidir.

Sonuc¢

Bu caligmada orta hatta dogru agili sekilde
gomiilii kaninlerin oncelikle distalize edilerek
sirdiirilmesinde  transpalatal ark veya
minividalarin destek olarak kullanilmasinin
ilk anda yarattiklar1 etkiler sonlu elemanlar
analizi ile simiile edilmistir. Simiilasyon
sonucu transpalatral arkin ankraj olarak
kullanilmast posterior bolge dislerinde ankraj
kaybim1  ve molar dis  rotasyonunu
onleyemeyebilecegi goriilmiistiir. Iskeletsel
ankraj saglayan minividalarin baglangictan
itibaren ankraj olarak kullanimi ise olas1 yan
etkileri elimine edebilir.

Arastirmanin Etik Boyutu
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Oz

Amag: Caligma lise 6grencilerinin siber zorbalik, siber
magduriyet ve depresyon diizeyleri arasindaki iligkiyi
ve bu degiskenleri etkileyen faktorleri belirlemek
amaciyla tanimlayici kesitsel olarak yapilmistir.

Gere¢ ve Yontem: Aragtirma 2021-2022 egitim
ogretim yilinda batida bir ilde yapilmis olup evreni
5686 bireydir. Orneklemini ise 466 Ogrenci
olusturmustur. Veri toplamak i¢cin Anket Formu, Siber
Zorbalik Olgegi (SZO), Siber Magduriyet Olcegi
(SMO) ve Beck Depresyon Olgegi (BDO)
kullanilmistir.

Bulgular: Katilimecilarim  %58,4’tiniin  kadin, yas
ortalamalarinin 15,99+1,13 yil oldugu belirlenmistir.
Katilimeilarin cinsiyet, okul tiirii ve gelir diizeylerine
gore SZO toplam puanlari arasinda anlamli fark
(swrastyla: p=0,003; p<0,001; p=0,049), SMO toplam
puanlart agisindan da okul tiirline gore anlamli fark
(p<0,001), cinsiyete gore ise BDO toplam puam
acisindan anlamli fark bulunmustur (p<0,001).

Sonug¢: Caligmaya katilan erkek dgrencilerin daha fazla
siber zorbalik davranigi gosterdikleri, yas arttikga siber
zorbalik davranisinin da artti81, siber zorbaliga ugrayan
kiz 6grencilerin daha fazla depresyon riski yasadigi
bulunmustur.

Anahtar Kelimeler: Depresyon; Ergenlik; Siber
zorbalik; Siber magduriyet.

Abstract

Aim: The study was conducted as a descriptive cross-
sectional study to determine the relationship between
high school students' cyber bullying, cyber
victimization and depression levels and the factors
affecting these variables.

Materials and Methods: The study was conducted in
a western province in the 2021-2022 academic year
and the population of the study is 5686. The sample
consisted of 466 students. Questionnaire Form, Cyber
Bullying Scale (CBS), Cyber Victimization Scale
(CVS), and Beck Depression Scale (BDS) were used to
collect data.

Results: It was determined that 58.4% of the
participants were female, and their mean age was
15.99+1.13. There was a significant difference between
the CBS total scores according to the gender, school
type and income level of the participants (respectively:
p=0.003; p<0.001; p=0.04), and a significant difference
in terms of the CVS total scores according to the
school type (p<0.001), and according to the gender.
Conclusion: It was found that male students
participating in the study showed more cyberbullying
behavior, cyberbullying behavior increased as the age
increased, and female students who were cyberbullied
experienced more of risk depression.

Keywords: Adolescent; Depression; Cyber bullying;
Cyber victimization.
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Ergenlerde siber zorbalik, siber magduriyet ve depresyon.

Giris

Ergenlik; bireyi sosyal, fiziksel ve
duygusal yonden degisiklige hazirlayan ve
genellikle 10-12 yaslarinda sekonder seks
karakterlerinin goriilmesi ile baslayip 18-20
yaslarinda fiziksel biiylimenin durmasi ile
sonlanan bir donemdir.! Bu dénemde bireyler
psikolojik, biyolojik, sosyal ve zihinsel agidan
gelisim  gosterip, ¢ocukluk  doneminden
yetiskinlige bir gecis yasandigindan gelecek
hakkinda 6nemli kararlar alirlar.?

Ergenlik  donemi  boyunca  gengler
arasindaki iligkiler bireyin sosyal ve
psikolojik gelisiminde olduk¢a &nemlidir.
Erikson’un psikososyal gelisim teorisine gore
kimlik duygusunu gelistiremeyen addlesan rol
karmasasi yasar ve nasil bir kisi oldugundan
ve neler yapabileceginden emin olamaz. Bu
donemde saglikli bir kimlik gelisimi Onceki
donemlerin saglikli bir sekilde
tamamlanmasiyla gerceklesir.* Kohlberg’in
ahlaki gelisim teorisine gore bu donemde
insani degerlere uygun davraniglar Onem
kazanir. Birey toplum icinde diger insanlara
saygili olmay1 6grenir.*

Sosyal gelisim bireyin i¢inde bulundugu
toplum tarafindan onay goren davranis
ogrenme seklidir. Bu siire¢; dogduktan sonra
aile iletisimi ile baslar ve yasam boyu devam
eder. Ergenler kisileraras1 deneyimler ve
egitsel siire¢c ya da basarilar ile olgunluga
erisir. Kisinin ihtiyaglarinin karsilanmasina
bagli olan sey ise toplumsal entegrasyondur.’
Bu entegrasyon saghkli  bir sekilde
atlatilamadigit  zaman  g¢esitli  davranis
problemlerine yol agabilir. Aym1 zamanda
ergenin bu donemdeki olumsuz kisilerarasi
iligkileri ¢esitli sorunlara da neden olabilir. Bu
donemde ergenin akranlarimin  kendisine
uyguladigit zorbalik ya da saldirganlik
davraniglart ergenin duygusal, sosyal ve
psikolojik gelisimine zarar verebilir.!

Genglerin  ¢cogu  zorbaligi  ergenlik
doneminde deneyimlemektedirler.® Akranlar
arasinda kasith ve tekrarlanan saldirganlik
olarak tanimlanan zorbalik, bilgi ve iletisim
teknolojilerinin ~ modernlesmesiyle  sekil
degistirmistir. Gelisen teknoloji ile fiziksel
ortam genislemis c¢evrimigi, kasith ve
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tekrarlanan saldirganlik siber zorbalik ya da
elektronik zorbalik olarak tanimlanmigtir.”®

Siber  zorbaligin  ozellikle  Avrupa
iilkelerinde, Amerika Birlesik Devletleri’nde
ve iilkemizde son on yildir yaygin ve ciddi bir
sorun oldugu bilinmektedir.’ Bilgi
paylasimindaki biliylimenin hizli olmast ve
internet tabanli iletisimin gencler arasinda
yaygin olmast zorbaligin yeni seklini
olusturmustur.'® Siber zorbalikk sonucunda
siber magduriyet yasayan kisiler psikolojik,
sosyal ve akademik ortamda bircok olumsuz
sonucla kars1 karsiya kalabilirler.

Yasanan magduriyet ile olusan depresyon
durumunda kisilerin yasadiklar1 problemlerle
bas etme yeteneginin olmasi beklenmektedir.
Ybarra ve Mitchell siber zorbalik yasayan
bireylerde psikolojik ve sosyal problemler,
depresif belirtiler yasandigini
bildirmislerdir.!! Ybarra ve Mitchell bir diger
caligmalarinda zorbaligin devam etmesi
halinde depresif ve i¢e donikk bazi
davraniglarin artmasina sebep oldugunu ifade
etmislerdir.!? Faucher, Jackson ve Cassidy
iniversite  Ogrencileri ile yaptiklart bir
calisgmada zorbalik yasayan Ogrencilerin
%42’sinin  depresyon, kaygi, duygusal
patlamalar gibi saglik sorunlar1 yasadiklarini
bulmuslardir.”® Konu ile ilgili yapilan bir
diger ¢alismada siber magdurlarin magduriyet
yasamayanlara gore depresif ve sosyal
kaygilar1 ytliksek, benlik saygilar1 diisiik ve
kendilerini yalmiz hissetme durumunun daha
fazla oldugu bildirilmigtir.'* Ayas
caligmasinda siber magduriyet, depresyon ve
kaygmin artmasinin her {i¢ degiskeninde
puanlarinin artmasina neden oldugunu ve
zorbalik olayma dahil olan ergenlerin dahil
olmayanlara gore daha c¢ok psikolojik
sorunlara egilimi oldugunu bulmustur.'

Konya il merkezinde lise 6grencilerinden

olusan  Orneklem  grubuyla yiiriitiilen
calismada  Ogrencilerin  yasadigr  siber
zorbalik, siber  magduriyet  sikligim

belirleyerek, anksiyete ve depresyon riski ile
iliskisinin incelenmesi amaglanmistir. Internet
kullaniminin artmasinin, Ogrencinin kisisel
telefon ve bilgisayar sahibi olmasinin siber
zorbalik ve siber magduriyet riskini artirdigi
bildirilmistir. ~ Siber zorbalik ve  siber
magduriyetin  artmasimnin  anksiyete = ve
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depresyonu arttirdigi sonucuna ulasilmistir.'®
Universitede 6grenim goren dgrencilerin siber
magduriyet ve siber zorbalik seviyelerini
cesitli  degiskenler acisindan incelemek
amactyla 214 katilmer ile gergeklestirilen
caligmada siber zorbalik ve siber magduriyeti
deneyimleyen kisilerde anksiyete, depresyon
ve stres seviyelerinin arttig1 bildirilmistir.!”

T.C. Ulusal Ruh Sagligi Eylem Planina
gore (2011), psikiyatri hemsireleri ¢ocuk ve
ergenlere  yonelik toplum ruh saghg
hizmetlerinin yiiriitilmesinde saglik ekibinin
onemli  bir parcasidir.'® Bu nedenle
hemsirenin gorevleri iginde siber zorbaligin
ve siber magduriyetin olusmasini en az
seviyeye indirmek, ergen siber zorbaliga
ugradiginda bas edebilme durumuna sahip
olabilmesini saglamak ve ergenin iyi bir ruh
sagligina sahip olabilmesi i¢in gerekli cabalari
gostermesi  Onemlidir. Bu baglamda ruh
sagligr alaninda c¢alisan hemsireler kisilerin
yasam deneyimlerindeki degisikliklere ve
giicliklere  adaptasyonunu  saglamalarina
yardimc1 olmak i¢in 6zel beceriler ve kisiler
aras1 teknikler kullanir."

Ergenlerde siber zorbalik, siber magduriyet
ve depresyonun olumsuz sonucglarini en aza
indirmek, konu ile ilgili ¢oziimler iliretmek,
etkili miidahale programlar1 gelistirmek icin
caligmalar yapmak onemlidir. Siber zorbalik,
siber magduriyet ve depresyon diizeyini
etkileyen faktorleri belirleyerek ¢esitli onleme
programlarinin gelistirilmesine katki
saglanmasi, 0z bildirim yoluyla farkindalik
saglanarak  Ogrencilerin  bilinglendirilmesi,
genglerin bu konuyu tanimalar1 ve teknolojiyi
daha saglikli kullanabilmeleri i¢in konu ile
ilgili arastirmalarin  yapilmas: 6nemlidir.
Konu ile ilgili olarak yapilan c¢alismalardan
elde edilen sonuglarin literatiire katki
saglayacagi ve yapilacak yeni caligmalarin ise
Oniinii agmasi beklenmektedir.

Bu amagla calisma lise 6grencilerinin siber
zorbalik, siber magduriyet ve depresyon
diizeyleri  arasindaki  iliskiyi  ve bu
degiskenleri etkileyen faktorleri belirlemek
amaciyla  tamimlayic1  kesitsel  olarak
yapilmustir.

Arastirmanin sorulari

ADYU Saghk Bilimleri Derg. 2024;10(1):69-83.

e Demografik  ozelliklere gdore  siber
zorbalik, siber magduriyet ve depresyon
diizeyleri arasinda fark var midir?

e Anne egitim durumu, baba egitim
durumu, aile tutumu ile siber zorbalik,
siber magduriyet ve depresyon diizeyleri
arasinda fark var midir?

e Bilgisayar, sosyal medya ve internet
kullaniminin amaci ile siber zorbalik,
siber magduriyet ve depresyon diizeyleri
arasinda fark var midir?

e (CoOkkiin mutsuz hissetme, siber zorbaliga
ugradiginda uzmana bagvurma, siber
zorbaliga wugradiginda bas edebilme
durumu, siber zorbaliga ugradigini
ebeveynlerine sdyleme, siber zorbaliga
ugrama sonrasi yardim alma durumuna
gore siber zorbalik, siber magduriyet ve
depresyon diizeyleri arasinda fark var
midir?

e Siber zorbalik, siber magduriyet ve
depresyon diizeyleri arasinda iliski var
midir?

Gere¢ ve Yontem
Arastirmanin tipi

Arastirma tanimlayict kesitsel tipte bir
caligmadir.

Arastirmanin evreni ve orneklemi

Calisma 2021-2022 egitim 6gretim yilinda
15.01.2022- 15.04.2022 tarihleri arasinda
yapilmistir.  Orneklem  bilyiikliigii evreni
bilinen Ornekleme yontemi ile hesap
edilmistir. Batida bir ilin Merkez il¢esinde

okuyan toplam 5686 lise  Ogrencisi
aragtirmanin evrenini olusturmustur.
Orneklem  biytikliigi  evreni  bilinen

ornekleme yontemi ile hesap edilmistir. Hedef
kitledeki birey sayisi bilindigi i¢in n= N t*pq /
d> (N-1) + t’pq formiilii kullanilarak 359
ogrencinin  Ornekleme alinmasi gerektigi
hesaplanmistir. Olas1 kayiplarda goz Oniine
alinarak %30 yedek eklenmistir. Buna gore
466  kisiye  ulagilmasi  planlanmistir.
Ornekleme alinacak dgrencilerin liselere gore
tabakalamas1 yapilmis ve bu durumda anadolu
liselerinde 301 (toplam 6grenci 3677), meslek
liselerinde 124 (toplam 6grenci 1511), imam
hatip liselerinde 41 (toplam 0Ogrenci 498)
Ogrenciye ulagilmasi hedeflenmistir.

71



Ergenlerde siber zorbalik, siber magduriyet ve depresyon.

Ogrencilere uygulanacak olan anket formu ve
Olcekler, arastirma yapilacak okullarin
derslik, konferans salonu, laboratuvar gibi
uygun olan salonlarinda yapilmistir. Anketler
ogrencilere toplu bir sekilde dagitilip bitirilen
anketler birinci isim arastirmaci tarafindan
toplanmistir. Eger anketler eksik doldurulmusg
ise arastirmaci tarafindan ilgili 6grenciye
verilerek tamamlamalar1 saglanmistir.
Arastirma verileri Sali ve Persembe giinleri
08:30-17:00 saatleri arasinda toplanmuistir.
Calisma yiirttiilirken katilimcilarin -~ veya
kurumun giinliilk rutinlerinin  etkilenmesi
engellenmistir.  Anket doldurma  siiresi
yaklagik 30 dakika slrmistiir. Veriler
toplanirken katilimcilar 18 yasindan kiigiik
oldugu icin katilimcilara arastirma ile ilgili
sOzlii bilgi verilmistir ve veli onam formu da
doldurulmustur. Calisma; anketi  eksik
doldurma, yarida birakma vb. gibi kayiplar
nedeniyle 445 06grenci ile tamamlanmistir.
Arastirmaya alinma kriteri olarak; batidaki bir
ilin merkez il¢esindeki liselerde Ogrenci
olmak, arastirmadan dislanma Kkriteri olarak
ise depresyon tanist almis olmak, ruhsal bir
rahatsizliga sahip olmak, gérme ve isitme
engeli olmak belirlenmistir.

Veri toplama araclar

Veriler anket formu, Siber Zorbalik Olgegi,
Siber Magduriyet Olgegi ve Beck Depresyon
Olgegi kullanilarak toplanmistr.

Anket Formu, ilgili literatiir incelenerek
olusturulan  ankete katilan  6grencilerin
sosyodemografik  ozelliklerini  igeren 17
sorudan olusan bir formdur.!%12.13.15.16

Siber Zorbalik Olgegi (SZO), Aricak,
Kinay ve Tanrikulu tarafindan 2012 yilinda
gelistirilmis olup 24 maddeden
olusmaktadir.?® Olgek dortlii (Higbir zaman,
Bazen, Cogu zaman, Her zaman) gosterge
cizelgesi ile yanmitlanmaktadir.  Olgekte
“Hicbir zaman” secenegi bir puan, “Her
zaman” segenegl ise dort puan olarak
hesaplanmaktadir. Olgekten en az 24 puan, en
fazla 96 puan alinmaktadir. Toplam puanin
yikselmesi  siber  zorbaligin  arttifini
gostermektedir. Olgegin tiimii i¢in Cronbach
Alfa katsayist 0,95 olarak; test-tekrar test
giivenirlik ¢alismasi 0,70 bulunmustur. Bu
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calismada Olgegin Cronbach Alfa i¢ tutarlik
katsayis1 0,94 olarak hesaplanmistir.

Siber Magduriyet Olgcegi (SMO), Aricak,
Tanrikulu ve Kinay tarafindan 2012 yilinda
gelistirilen bir 0zbildirim  dlgegidir. 24
maddelik tek alt boyuttan olusan oOlcekte
yanitlar; 1= Evet, 2= Hayrr olarak
derecelendirilir. Olgekten 24-48 aras1 puan
alimir.  Toplam puanin  artmast  siber
magduriyetin arttigini gostermektedir.
Olgegin Cronbach Alfa katsayis1 0,89, test-
tekrar test korelasyonu ise 0,75tir.?! Bu
calismada Olgegin Cronbach Alfa i¢ tutarlik
katsayis1 0,92 olarak bulunmustur.

Beck Depresyon Envanteri (BDO), Beck
tarafindan adolesan ve erigskinlerde
depresyonun davranigsal bulgularini 6lgmek
amaciyla 1961 yilinda gelistirilmistir.?? Hisli
tarafindan  Tirkce’ye uyarlanan  Slgek
kisilerde depresyon diizeyini oOlgmektedir.
Korelasyon katsayilar sirayla r=.80 ve r=.74
olarak  bulunmustur.?®>  Olgegin  Tiirkce
gecgerlik ve giivenirlik c¢alismasinda kesme
puan1 17 olarak kabul edilmistir. Olcekten
alman puan 0-63 arasindadir. Olgegin
derecelendirilmesi  dortlii  Likert olarak
yapilmaktadir. Bu  c¢alismada  dlgegin
Cronbach Alfa i¢ tutarlik katsayis1 0,89 olarak
bulunmustur.

Verilerin analizi

Arastirmanin verileri SPSS 22.0 (Statistical
Package for the Social Sciences) paket
programindan faydalanilarak
degerlendirilmistir. Tanimlayici istatistikler;
kategorik degiskenler i¢in say1 ve ylizde, nicel
degiskenler i¢in ortalamatstandart sapma,
minimum, maksimum ve range olarak
verilmistir. ~ Verilerin  normal  dagilima
uygunlugu Kolmogorov Smirnov testi ile
analiz edilmistir. Arastirmada elde edilen
verilerin  bir kismi  normal  dagilim
gostermedigi i¢in degerlendirmede non-
parametrik testlerden de yararlanilmistir.
Nicel  degiskenlerin  karsilastirilmasinda
parametrik olmayan testlerden iki grup
karsilastirmalarinda, Mann Whitney U testi,
ikiden fazla grup karsilastirmalarinda ise
Kruskal Wallis testi ve Tek yonlii varyans
analizi (ANOVA), gruplar arasinda fark
bulundugunda ise farki yaratan gruplarin
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belirlenmesinde diizeltilmis Bonferroni testi
kullanilmagtir. Siirekli degiskenler arasindaki
iliskiyi test etmek i¢in ise korelasyon analizi
uygulanmistir.  Olgek  toplam  puanlar
arasindaki iligskiler Spearman Korelasyon
Analizi 1ile incelenmistir. p<0,05 degeri
istatistiksel olarak anlamli kabul edilmistir.

Arastirmanin etik boyutu

Arastirmanin  yiiriitiilebilmesi i¢in  bir
devlet iiniversitesinin Girisimsel Olmayan
Etik  Kurulunun onay1 (Say1:50107718-
050.99, No0:2020/202) ve arastirmanin
yapildigi batidaki bir ilin i1 Milli Egitim
Midirligiinden kurum izni (Say1: E-
16605029-44-41328141) almmustir.
Katilimcilar 18 yasindan kiiglik oldugu igin
veli onam formlarinin aileler tarafindan
doldurulmas1 saglanmis olup ayni zamanda
ogrencilerdende sozlii onay alinmistir.

Bulgular

Calismaya katilan Ogrencilerin
%58,4’liniin (n=260) kadin, yas
ortalamalarinin  15,99+1,13 yi1l oldugu ve
%64,7’sinin  (n=288) anadolu lisesinde
okudugu bulunmustur. Katilimcilarin
%55,1’inin  (n=245) gelirinin giderine denk
oldugu, %71,5” inin (n=318) biiyliksehirde ve
%94,6’sinin - (n=421) ailesi 1ile birlikte
yasadigr belirlenmistir. Katilimcilarin anne
egitiminin ~ %50,4’tiniin  (n=224), Dbaba
egitiminin % 42,3’liniin (n=188) ilkokul ve
altt  oldugu bulunmustur. Katilimcilarin
%359,9'unun  (n=266) otoriter, %5,4 {iniin
(n=24) ilgisiz, %3,0’inmn (n=14) ilgili aile
tutumuna  sahip oldugu  belirlenmistir.
Katilimcilarin bilgisayar kullanim siirelerinin
%32,5’inin (n=145) 1-3 saat, sosyal medya
giris sayisinin = %75,1’inin  (n=334) giinde
birka¢ defa, interneti kullanim amaglarinin %
67,2" sinin (n=299) ders calismak oldugu
bulunmustur.

Katilimcilarin siber zorbaliga
ugradiklarinda %83,1'inin (n=370)
¢okkiin/mutsuz hissettigi, %17,8’inin (n=79)
uzmana bagvurdugu, %60,9’unun (n=271) bu
durumla bas edebildigi, %62,9’unun (n=280)
siber zorbaliga wugradigmi ebeveynlerine
soyledigi ve %]12,1° inin (n=54) siber
zorbaliga ugrama sonrasi yardim aldig1
bulunmustur.

ADYU Saghk Bilimleri Derg. 2024;10(1):69-83.

Katilimeilarin SZO toplam puan ortalamasi
27,93+7,81 (min=24, max=96), SMO toplam
puan ortalamasi 43,64+5,27
(min=24,max=48) ve BDO toplam puan
ortalamast 17,90+£10,29 (min=0, max=51)
olarak bulunmustur.

Katilimeilarin SZO toplam puan ortalamasi
bakimindan; erkeklerin (X=29,8+9,7), anadolu
lisesinde okuyanlarin (X=28,7+8,6) ve geliri
giderinden fazla  olanlarin  ortalamasi
(X=28,7+8,1)  istatistiksel olarak anlaml
diizeyde ytksektir. Katilimcilarin yaglart ile
SZO toplam puanlar1 arasinda pozitif yonde
zayif dogrusal bir iligki oldugu belirlenmistir
(r=0,125, p=0,008) (Tablo 1).

Katilimcilarm ~ SMO  toplam  puan
ortalamasi bakimindan anadolu lisesinde
okuyanlarin ortalamas: (X=42,9+5,5) diger
okullarda okuyanlarin puanlarindan
istatistiksel olarak anlamli diizeyde diistiktiir
(Tablo 1).

Katilimcilarm  BDO  toplam  puan
ortalamast bakimindan kadinlarin ortalamasi
(X=20,3+10,4) erkeklerin  ortalamasindan
(X=14,5£9,1) istatistiksel olarak anlaml
diizeyde ytiksektir (Tablo 1).

Katilimeilarin SZO toplam puan ortalamasi
bakimindan anne egitim durumu ilkokul ve
alti olanlarin ortalamasi (X=26,9+7,1) diger
egitim diizeylerinin ortalamasindan, baba
egitim durumu ilkokul ve alti olanlarin
ortalamas1  (X=26,6+6,1) diger  egitim
diizeylerinin  ortalamasindan istatistiksel
olarak anlamli diizeyde diisiiktiir (Tablo 2).

Katilmecilarm  SMO  toplam  puan
ortalamasi bakimindan anne egitim durumu
ilkokul ~ve alti olanlarin  ortalamasi
(X=44,4+4,9) diger egitim diizeylerinin
ortalamasindan, baba egitim durumu ilkokul
ve alt1 olanlarin ortalamasi (X=44,2+5,3) diger
egitim diizeylerinin ortalamasindan
istatistiksel olarak anlamli diizeyde yiiksektir
(Tablo 2).

Katilmcilarm  BDO  toplam  puan
ortalamast bakimindan anne egitim durumu
ilkokul ve alti olanlarin  ortalamasi
(X=16,8+10,8) diger egitim diizeylerinin
ortalamasindan anlamli diizeyde diistiktiir.
Aile tutumu ilgisiz olanlarin BDO toplam
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puan ortalamas1 (X=23,749,8), otoriter (X=17,0£10,2), ilgili
(X=16,5+10,2) ve yanit vermeyenlerin (X=18,7+9,9) ortalamalarindan
istatistiksel olarak anlamli diizeyde yiiksektir (Tablo 2).

Katilimeilarin SZO toplam puan ortalamasi bakimindan bilgisayar
kullanim siiresi 5 saat ve iizeri olanlarin ortalamas (X=30,2+9,7) diger
kullanim stirelerinin ortalamasindan istatistiksel olarak anlaml1 diizeyde

Tablo 1. Katilimcilarin demografik 6zelliklerine gére Siber Zorbalik Olgegi (SZO), Siber Magduriyet Olgcegi (SMO) ve Beck Depresyon Olgegi (BDO) toplam puan ortalamalarinin

karsilastirilmasi (n=445)

Boyar U, Arslantas H.

yiiksektir. SZO toplam puan ortalamasi bakimindan internet kullanim
amaci film izlemek olanlarm ortalamasi (X=28,6+7,8), sosyal aglar
olanlarin ortalamas1 (X=28,2+7,2), eglence olanlarin ortalamasi
(X=28,5+7.9) ve alisveris olanlarin ortalamas1 (X=28,7+7,9) istatistiksel
olarak anlamli diizeyde ytliksek bulunmustur (Tablo 3).

Demografik Ozellikler SZO Toplam Puan SMO Toplam Puan BDO Toplam Puan
n X+tSS Test, p Fark X+SS Test, p Fark X+SS Test, p Fark

Yas 445 0,1257 -0,0817 0,02317

0,008 0,089 0,445
Cinsiyet
Kadin® 260 26,6+5,8 -3,022F a<b 43,7+4.9 -0,731°F - 20,3+10,4 -5,550 a<b
Erkek® 185 29,849,7 0,003 43,5+5,7 0,465 14,5+9,1 <0,001
OKul Tiirii
Anadolu lisesi® 288 28,7+8.,6 20,271% a>b 42,9455 22,4361 a<b 18,549,8 4,762% -
Meslek lisesi® 118 26,7+6,7 <0,001 a>c 45,1+4,6 <0,001 a<c 16,6+11,6 0,092
Imam hatip lisesi® 39 25,724 44,9442 17,4+9,1
Gelir Diizeyi
Gelir giderden fazla? 124 28,7+8,1 6,033% a>c 43,3+5,0 5,220% - 17,2+10,0 2,716% -
Gelir gidere denk® 245 27,9483 0,049 44.3+4.9 0,074 17,549.5 0,067
Gelir giderden az® 76 26,7+4,6 42,3+6,6 20,4+12,7
Ikamet Yeri
Koy 30 26,1+3,6 2,689% - 44,7+4.4 1,045% - 19,0+11,8 1,623% -
Sehir 97 27,9+7,7 0,261 43,3+5.4 0,593 16,7+10,0 0,444
Biiyiiksehir 318 28,1+8,1 43,7453 18,2+10,2
Birlikte Yasadig1 Kisi
Aile 421 28,0+7,8 -1,006" - 43,7452 -0,886" - 17,8+10,2 -0,317F -
Yurt 24 26,8+6,7 0,315 42.9+45,4 0,370 18,8+11,8 0,751

T Mann-Whitney U Testi, * Kruskall-Wallis H Testi, $ One way ANOVA, ! Spearman Korelasyon Analizi

Katilimeilarin SMO toplam puan ortalamasi bakimindan bilgisayar
kullanim siiresi 5 saat ve {lizeri olanlarin ortalamasi diger siirelerin
ortalamasindan istatistiksel olarak anlamli diizeyde diisiik, 1 saatten az
olanlarin ortalamas1 (X=46,2+2,8) ise 4-5 saat olanlardan (X=43,6+4,7)
anlamli diizeyde yiiksektir. SMO toplam puan ortalamasi bakimidan
sosyal medya kullanimi birka¢ gilinde bir olanlarin ortalamasi

(X=45,4+4,2),

giinde birkac defa (X=43,9+5,8) ve giinde bir defa

(X=43,3+5,2) olanlarin ortalamasindan istatistiksel olarak anlamli
diizeyde yiiksektir. SMO toplam puan ortalamasi bakimindan internet
kullanim amaci film izlemek olanlarin ortalamas1 (X=43,0+5,5), sosyal
aglar olanlarin ortalamasi (X=43,1+5,3), eglence olanlarin ortalamasi
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(X=43,1£5,5), alisveris olanlarm ortalamasi (X=42,6+5,6), miizik ortalamas1 (X=42,5+5,7) istatistiksel olarak anlamli diizeyde diisiik
dinleme olanlarmn ortalamasi (X=43,2+5,4) ve haber okuma olanlarin ¢ikmustir (Tablo 3).

Tablo 2. Katilimcilarin anne egitim durumu, baba egitim durumu ve aile tutumlara gére Siber Zorbalik Olgegi (SZO), Siber Magduriyet Olgegi (SMO) ve Depresyon Olgegi
(BDO) toplam puanlar1 bakimindan karsilastirilma sonuglari (n=445)

SZO Toplam Puan SMO Toplam Puan BDO Toplam Puan

n X+SS Test, p Fark X+SS Test, p Fark X+SS Test, p Fark
Anne Egitim Durumu
[lkokul ve altr® 224 26,9+7,1 13,3351 a<b 44,4+4.9 12,8461 a>b 16,8+10,8 7,747% a<b
Ortaokul® 130 29.249,1 0,001 a<c 42,7455 0,002 a>c 18,949.4 0,021 a<c
Lise ve Uistii® 91 28,6£7,1 43,6£5,5 18,9+10,0
Baba Egitim Durumu
Ilkokul ve altr® 188 26,6+6,1 13,3201 a<b 442453 8,843 a>c 17,9+11,2 2,141°F -
Ortaokul® 134 29,3+£10,2 0,001 a<c 43,5+5,2 0,012 16,849,1 0,343
Lise ve Uistii® 123 28,3+6,7 42,9+5,2 18,9499
Aile Tutumu
Otoriter® 266 27,9+7.8 0,6821 - 43,8+4 4 2,6817 - 17,0£10,2 12,2157 a<b
llgisiz® 24 29,3499 0,877 41,5+5.4 0,443 23,749,8 0,007 c<b
Hgilic 14 28,2+7,2 43,6+5,3 16,5+10,2 d<b
Yanit yOkUl 141 27,7£7,4 43,6+5,3 18,74£9,9

TKruskall-Wallis H Testi.

Tablo 3. Katilimcilarm bilgisayar, sosyal medya kullanimi ve internet kullanim amaglarma gore Siber Zorbalik Olgegi (SZO), Siber Magduriyet Olgegi (SMO) ve Beck Depresyon
Olgegi (BDO) toplam puanlar1 bakimindan karsilastirilma sonuglar1 (n=445)

SZO Toplam Puan SMO Toplam Puan BDO Toplam Puan

n X+tSS Test, p Fark X+SS Test, p Fark X+SS Test, p Fark
Bilgisayar Kullanim
1 saatten az® 38 27,8+11,8 20,800% a<d 46,2428 30,967+ a>c 13,34£9,0 15,5018 a<c
1-3 saat® 145 26,3+4,3 <0,001 b<d 44,6+4,7 <0,001 a>d 15,1+9,6 <0,001 a<d
4-5 saat® 141 27,7+6,9 c<d 43,6+4,7 b>d 18,049,3 b<d
5 saat ve iizerid 121 30,249,7 41,7+6,3 c>d 22,5+£10,8 c<d
Sosyal Medya Kullanimi
Giinde birkag defa? 334 28,749,2 2,313% - 43,9+5.8 10,3204 a<c 17,8+12,1 1,954¢ -
Giinde 1 defa® 63 27,846,8 0,315 43,3+5.2 0,006 b<c 18,2+9,9 0,376
Birkag giinde bir® 48 28,0+11,4 45,4442 16,1+£10,3
Internet Kullamim Amaci
Ders Cahismak
Hayir® 146 28,9498 -1,5977 - 43,3+5,5 -0,8147 - 18,4+10,3 -1,021% -
Evet® 299 27,5+6,6 0,110 43,8+5,1 0,416 17,6+10,2 0,307
Film izlemek
Hayir® 164 26,8177 2,948 a<b 44,7+4,6 -3,6947 a>b 16,5+£9,9 -2,095% a<b
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Evet® 281 28,6+7,8 0,003 43,0+5,5 <0,001 18,7+£10,4 0,036
Sosyal Aglar
Hayur? 117 27,3493 -3,3567 a<b 44,9+4.8 -3,808" a>b 15,949,8 -2,220° a<b
Evet® 328 28,2472 0,001 43,1453 <0,001 18,6£10,3 0,026
Eglence
Hayur? 150 26,8+7,3 23,1627 a<b 44,6+4.,4 -2,848f a>b 17,1£9,7 -0,926" -
Evet? 295 28,5+7,9 0,002 43,1£5,5 0,004 18,3+£10,5 0,355
Alsveris
Hayir? 262 27,3£7,6 -2,688" a<b 44.3+4.9 -3,819f a>b 17,5+10,0 -0,453% -
Evet? 183 28,7+£7,9 0,007 42,6£5,6 <0,001 18,5+£10,6 0,650
Miizik
Hayir® 116 27,6£9,2 -1,806% - 44.7+4.6 -2,756% a>b 14,3+9,0 -4,018" a<b
Evet? 329 28,0+7,2 0,071 43,2454 0,006 19,2+10,4 <0,001
Haber
Hayur? 272 27,6+7,9 -1,725F - 44,3+4.8 -3,6357 a>b 17,5+10,1 -0,5757 -
Evet® 173 28,4+7.5 0,085 42,5+5,7 <0,001 18,4+10,5 0,565
T Mann-Whitney U Testi, * Kruskall-Wallis H Testi, $ One way ANOVA
Katilimcilarin BDO toplam puan ortalamasi bakimindan bilgisayar ugradigini  ebeveynlerine sOyleyenlerin ortalamas1 (X=44,7+4,4)

kullanim siiresi 5 saat ve iizeri olanlarin ortalamas1 (X=22,5+10,8),
diger siirelerin ortalamasindan istatistiksel olarak anlamli diizeyde
yiiksek, 1 saatten az olanlarin ortalamasi (X=13,3£9,0) ise 4-5 saat
olanlardan (X=18,0+9,3) anlaml diizeyde diisiik ¢tkmistir. BDO toplam
puan ortalamast bakimindan internet kullanim amaci film izlemek
olanlarin ortalamasi (X=18,7+10,4) sosyal aglar olanlarm ortalamasi
(X=18,6+10,3) ve miizik dinlemek olanlarin ortalamasi1 (X=19,2+10,4)
istatistiksel olarak anlamli diizeyde yiiksektir (Tablo 3).

Katilimeilarin siber zorbaliga ugradigini ebeveynlerine sdyleyenlerin
SZO toplam puan ortalamasi (X=26,4+5,1) sdylemeyenlerin
ortalamasindan (X=30,4+10,5) istatistiksel olarak anlamli diizeyde
diisiiktiir (Tablo 4).

Katilimcilarm SMO toplam puan ortalamasi bakimindan ¢okkiin
mutsuz hissedenlerin ortalamas1 (X=43,2+5,3) ve uzmana basvuranlarin
ortalamas1 (X=41,3+6,6) istatistiksel olarak anlaml diizeyde diisiik, bas
edebilme durumu olanlarin ortalamasi (X=44,3+4,8) ve siber zorbaliga

istatistiksel olarak anlamli diizeyde yiiksektir (Tablo 4).

Katilimcilarm BDO toplam puan ortalamasi bakimindan ¢okkiin
mutsuz hissedenlerin ortalamas1 (X=19,2+9,9) ve uzmana basvuranlarin
ortalamas1 (X=23,0+£10,6) istatistiksel olarak anlaml1 diizeyde yiiksek,
bas edebildigini sdyleyenlerin ortalamasi (X=15,249,0) ve siber
zorbaliga ugradigim1  ebeveynlerine  soyleyenlerin  ortalamasi
(X=16,8+9,5) istatistiksel olarak anlamli diizeyde diisiik bulunmustur
(Tablo 4).

Yapilan korelasyon analizinde SZO toplam puani ile SMO toplam
puani arasinda negatif yonde orta diizeyde anlaml bir iliski (= -0,562;
p<0,001), SZO toplam puanmi ile BDO toplam puani arasinda pozitif
yonde zayif diizeyde anlamli bir iliski (r=0,209; p<0,001), SMO toplam
puam ile BDO toplam puani arasinda negatif yonde zayif diizeyde
anlaml bir iliski bulunmustur (r=-0,374; p<0,001) (Tablo 5).

Tartisma
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Arastirma lise Ogrencilerinin siber zorbalik, siber magduriyet ve
depresyon diizeyleri arasindaki iliskiyi ve bu degiskenleri etkileyen
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faktorleri belirlemek amaciyla tanimlayici kesitsel olarak yapilmistir.

Tablo 4. Katilimcilarin ¢dkkiin mutsuz hissetme, uzmana basvurma, bas edebilme durumu, siber zorbaliga ugradigini ebeveynlere sdyleme ve siber zorbaliga ugrama sonrasi yardim
alma durumuna gére Siber Zorbalik Olgegi (SZO0), Siber Magduriyet Olgegi (SMO) ve Beck Depresyon Olgegi (BDO) toplam puanlar1 bakimindan karsilastirilma sonuglar1 (n=445)

SZO Toplam Puan

SMO Toplam Puan

BDO Toplam Puan

n X+SS Test, p Fark X+SS Test, p Fark X+SS Test, p Fark
Cokkiin Mutsuz Hissetme
Evet® 370 27,7+6,6 -1,303F - 43,2453 -4,7567 a<b 19,249,9 -6,0467 a>b
Hayir® 75 29,1+11,9 0,193 45,6+4,5 <0,001 11,749,9 <0,001
Uzmana Basvurma
Evet? 79 27,245,5 -0,312F - 41,3+6,6 -3,4117 a<b 23,0+10,6 -4,553" a>b
Hayr® 306 28,1£8,2 0,755 44,1447 0,001 16,8+9,8 <0,001
Bas Edebilme Durumu
Evet® 271 28,3+5,8 -0,9741 - 44,3+4.8 -3,048° a>b 15,2+9,0 -6,6821 a<b
Hayir® 174 27,3+£9,7 0,330 42,657 0,002 22,0+10,7 <0,001
Siber Zorbahgia Ugradigim Ebeveynlere Soyleme
Evet® 280 26,4+£5,1 -5,8961 a<b 44,7+4,4 -5,0877 a>b 16,8+9,5 -2,573" a<b
Hayir® 165 30,4+10,5 <0,001 41,8+6,0 <0,001 19,7+11,2 0,010
Siber Zorbaliga Ugrama Sonrasi Yardim Alma
Evet® 54 26,3£3,3 -0,5157 - 43,2458 -0,2787 - 18,4+12,9 0,428 -
Hayir® 391 28,1£8,2 0,607 43,745,2 0,781 17,849,9 0,668

T Mann-Whitney U Testi

Tablo 5. Katilimcilarin Siber Zorbalik Olgegi, Siber Magduriyet Olgegi ve Beck
Depresyon Olgegi toplam puanlari arasindaki korelasyon analizi sonuglart

Olgekler Siber Magduriyet Olcegi  Beck Depresyon Olcegi
Siber Zorbalik Olgegi -0,5621 0,2097
<0,001 <0,001
Siber Magduriyet -0,374%
Olgegi ) <0,001

¥ Spearman korelasyon analizi

Arastirmada erkek Ogrencilerin kiz 0grencilerden daha fazla siber
zorbalik yaptiklar1 sonucuna ulasilmistir. Bu bulgu ile ilgili olarak
alanyazin c¢aligmalarinda farkli sonuglar bildirilmektedir. Erkek
ogrencilerin kiz Ogrencilerden daha fazla siber zorbalik yaptiklarim
bildiren alanyazin ¢alismalari oldugu gibi**® kizlarin erkeklerden daha
fazla siber zorbalik yaptigii®’ bildiren calisma da mevcuttur.
Cinsiyetler arasinda herhangi bir farklilik olmadigini bildiren ¢aligmalar

da bulunmaktadir.?®3! Siber zorbaligin cinsiyetler agisindan farklilik
gostermesinin nedeni Olgme araglarimin ve Orneklem farkliligindan
kaynaklaniyor olabilir. Ayrica erkek ogrencilerin daha fazla siber
zorbalik yapmalarinin sebebi ebeveynleri tarafindan yaptiklari
davraniglarin onaylaniyor olmasi olabilir. Bu durum toplumumuzun
toplumsal cinsiyet atiflar1 nedeni ile erkeklere atfedilen rollere iliskin
farkli tutumlarindan kaynaklaniyor olabilir.

Anadolu lisesindeki Ogrencilerin meslek lisesi ve imam hatip
lisesindeki 6grencilerden daha fazla siber zorbalik davranigi gosterdigi
bulunmustur. Ozer ve Sad’n lise dgrencilerinde siber zorbalik ve okul
tikenmisligini belirlemek amaciyla yaptiklar1 calismada anadolu
lisesinde Ogrenim goren oOgrencilerin meslek lisesi ve imam hatip
lisesinde Ogrenim goren Ogrencilere gbére daha fazla siber zorbalik
davranmis1  yaptiklarini  bildirmislerdir.>> Bu bulgu calismamizla
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benzerlik gostermektedir. Bunun nedeni
anadolu lisesinde 6grenim goren 6grencilerin
basar1 diizeyinin yiiksek olmasi ve internete
ulagiminin kolay olmasindan kaynaklaniyor
olabilir. Calisma bulgumuzun aksine farkli
calismalarda siber zorbalik davranislarinin
okul tiiriine gore farklilik gostermedigini
bildiren c¢alismalar da bulunmaktadir.?33-34
Okul tiirii ve siber zorbalik davranis ile ilgili
caligma bulgularmin farklilik  gostermesi
orneklem grubu, ¢alisma bolgesi ve kullanilan
Olgme araglarinin farkliligindan
kaynaklaniyor olabilir.

Calismada ailesinin gelir diizeyi yiiksek
olan 6grencilerin ailesinin gelir diizeyi diisiik
olan 6grencilere gore daha fazla siber zorbalik
davranist gosterdigi  bulunmustur. Bunun
nedeni olarak gelir diizeyinin artmasina bagh
olarak Ogrencinin kisisel bilgisayar ve cep
telefonuna  erisiminin  kolay  olmasi
diistiniilmiistir. Bu bulgu alanyazin g¢aligma
bulgular ile benzerlik gdstermektedir.>>313

Arastirmada Ogrencilerin yaslar1 arttikca
siber zorbalik davramiglarinin da arttigi
bulunmustur. Bunun nedeni yasin ilerlemesi
ile 6grencilerin kendine giivenlerinin artmasi
ve kendilerini daha giiclii algilamalarindan
kaynaklaniyor olabilir. Bu bulgu ile tutarlilik
gosteren ¢alismalar mevcuttur.’®>>7 Ergenlerle
yapilan baska calismalarda calisma
bulgumuzun aksine yasin artmasiyla siber
zorbalik davraniginin azaldig1
bildirilmistir.’**® Yas ile siber zorbalik
davranis1 arasindaki farkliligin nedeni olarak;
aragtirmanin ~ yapildigi  bolgelerin  ve
aragtirmalarda kullanilan Olceklerin farklilig
olabilecegi diisiiniilmiistiir. Siber zorbalik
sonucunda benlik saygist ve stresle bas etme
yontemlerini belirlemek amaciyla yapilan bir
calismada yas ve siber zorba olma arasinda
bir iliski bulunmamustir.®

Arastirmamizda meslek lisesindeki
ogrencilerin anadolu lisesindeki 6grencilere
gore daha fazla siber magduriyet yasadiklar
bulunmustur. Bu sonug¢ bir diger calisma
bulgumuz olan anadolu lisesinde okuyanlarin
daha fazla siber zorbalik yaptiklar: bulgusu ile
benzer niteliktedir. Calisma bulgumuzun
aksine Durna caligmasinda anadolu lisesi
ogrencilerinin daha fazla siber magduriyet
yasadiklarmi bildirmistir.'® Bunun nedeni;
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meslek liselerinde okuyan 6grencilerin sosyo
ekonomik seviyelerinin ve aile egitimlerinin
diisiik olmasi nedeniyle daha fazla siber

magduriyete acik  hale  gelmelerinden
kaynaklanmig olabilecegi seklinde
yorumlanmustir.

Katilimeilarin ~ cinsiyet, gelir  diizeyi,
ikamet yeri, birlikte yasadigi kisi ve yaslarina
gore Siber Magduriyet Olgegi toplam puanlari
arasinda istatistiksel olarak anlamli fark
bulunmamistir.  Tastekin  ve Bayhan’in
ergenlerde siber zorbalik ve siber magduriyeti
belirlemek amaciyla yaptigi ¢alismada siber
magduriyet toplam puani ile cinsiyet ve yas
gruplar arasinda fark bulmazken; gelir diizeyi
yiiksek olanlarin daha fazla siber magduriyet
yasadigi sonucuna ulasmistir.®>> Slonje ve
Smith yaptiklar1 ¢aligmada siber magduriyetin
yasa gore farklilik gostermedigini
bulmuslardir.?® Peksen Siislii’niin  yapmis
oldugu calismada da siber magduriyet puani
ile cinsiyetler arasinda bir fark tespit
edilmemistir.*’ Alanyazin calisma bulgulari
calismamizla tutarlilik gostermektedir. Siber
magduriyetin yasa gore farklilik
gostermemesinin nedeni her yas grubunun
internet kullanicis1 olmasindan ve teknolojik
araclara kolay erisimlerinden kaynaklaniyor
olabilir.

Calismada kadin  Ggrencilerin  erkek
ogrencilere gore daha fazla depresyon riski
yasadiklar1 bulgulanmistir. Durna 6grencilerin
yasadig1 siber zorbalik ve siber magduriyet
sikligim1 belirlemek amaciyla gerceklestirdigi
calismasinda depresyon ile cinsiyet arasinda
anlamli fark tespit edilemedigini
bildirmistir.' Kadmn 6grencilerin daha fazla
depresyon riski yasamalarinin nedeni daha az
sosyal  destek almalarindan, biyolojik
ozelliklerinden, toplumsal cinsiyet
rollerinden, toplumumuzun kadinlara atfettigi
toplumsal cinsiyete yonelik atiflarindan
kaynaklaniyor olabilir.

Calismada anne egitim durumu ve baba
egitim durumu ilkokul ve alti olanlarin daha
az siber zorbalik yaptiklar1 sonucuna
ulagilmistir. Erdogan dijital okuryazarlik ve
siber zorbalik ile ilgili yaptig1 caligmasinda
anne egitim durumu ve baba egitim durumu
arttik¢a siber zorbalik davraniginin azaldiginm
bulmustur.’® Akbaba ve Eroglu’da yapmus

78



Boyar U, Arslantas H.

oldugu c¢alismada anne egitim durumu ve
baba egitim durumu diisiik olanlarin daha ¢ok
siber zorbalik yaptiklarmi bulmuslardir.*!
Serin’in ergenlerle gerceklestirdigi
caligmasinda annesi master/doktora diizeyinde
egitimli olan ogrencilerin annesi ilkokul
mezunu olan 6grencilerden daha fazla siber
zorbalik yaptiklari, babasi sadece okuryazar
olan o&grencilerin babasi ilkokul mezunu
olanlardan daha fazla siber zorbalik
yaptiklarin1 bulmustur.*? Toraman ve Ertugrul
Usta anne egitim durumu ve baba egitim
durumunun  G&grencilerin  siber  zorbalik
diizeylerinde istatistiksel olarak anlamli bir
fark yaratmadigini aktarmiglardir.*
Bulgulardaki farkliligin nedeni arastirmanin
yapildig bolgelerin farkliligindan
kaynaklaniyor olabilir. Ayrica arastirmaya
katilan ergenlerin gercek bilgileri
paylasmamalar1 da bu sonucta etkili olmus
olabilir.

Katilimeilarin aile tutumuna gore Siber
Zorbalik Olgegi toplam puanlart arasinda

istatistiksel olarak anlaml fark
bulunmamistir. Calisma bulgumuz alanyazin
calisma bulgular1 ile tutarlilik

gostermemektedir.  Nitekim  yapilan  bir
caligmada ailesini ilgisiz ve demokratik aile
olarak tanimlayan 6grencilerin siber zorbalik
ortalamasinin daha yiiksek oldugu
bulunmustur.** Farkli bir c¢alismada da
ihmalkar ve otoriter tutumu olan ailelerin
cocuklariin siber zorba olma olasiliginin
daha yiiksek oldugu bildirilmistir.*’

Calismada anne egitim durumu ve baba
egitim durumu ilkokul ve alti olan
ogrencilerin daha fazla siber magduriyet
yasadiklar1 bulunmustur. Bu sonu¢ diger
calisma bulgumuz olan anne egitim durumu
ve baba egitim durumu ilkokul ve alti olan
ogrencilerin daha az siber zorbalik yaptiklari
sonucu ile benzerlik gostermektedir.

Interneti film izleme, sosyal aglar, eglence
ve aligveris yapmak i¢in  kullanan
katilimcilarin ~ daha fazla siber zorbalik
yaptiklar1  bulunmugstur. Bunun nedeni
internette giivenli ortamin olmamasindan ve
Ogrencilerin  denetimsiz  olarak internet
kullanmasindan ~ kaynaklaniyor  olabilir.
Ayrica internet kullanim stiresi 5 saat ve lizeri
olan katilimcilarin daha fazla siber zorbalik
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yaptiklar1 bulunmustur. Bu bulgu literatiir
bulgular1 ile tutarlilk gdstermektedir.’>4>4
Internet kullanim amaci film izlemek, sosyal
aglara girmek, eglence ve aligveris yapmak
olanlarin daha fazla siber zorbalik yaptiklar
belirlenmistir.  Twyman ve arkadaslarinin
ergenlerle yapmis olduklar1 ¢alismada siber
zorba ve siber magdur olanlarin bilgisayar
ortamindaki sosyal aktivitelerde daha fazla
bulunduklarmi bildirmislerdir.*’

Calismamizda gilinlik bilgisayar kullanim
siiresi bir saatten az olan Ogrencilerin ve
sosyal medya kullanimi birkag giinde bir
olanlarin daha fazla siber magduriyet
yasadiklar1 belirlenmistir. Bu bulgunun tersini
bildiren calisma da mevcuttur. Yapilan bir
calismada 3 saat iistii internet kullanimi olan
katilmcilarin ~ 0-3  saat arasi  internet
kullananlara gore daha yliksek diizeyde siber
magduriyet yasadiklar1 tespit edilmistir.!”
Bunun nedeni internet ortaminda daha az
vakit geciren 6grencilerin siber magduriyet ile
nasil bas edebileceklerini bilememelerinden
kaynaklaniyor olabilir.

Internet kullanim amaci film izlemek,
sosyal aglara girmek, eglence, aligveris
yapmak, miizik dinlemek ve haber okumak
olan katilimcilarin daha az siber magduriyet
yasadiklar1  bulunmustur. Bunun nedeni
giivenli olmayan internet sitelerinden ve
internet sitelerinin denetimsizliginden
kaynaklaniyor olabilir. Serin’in ergenler,
ogretmenler ve okul yoneticileri ile
gerceklestirdigi calismasinda internette gilinde
bes saat ve daha fazla zaman geciren
Ogrencilerin internette daha az siire zaman
geciren Ogrencilerden anlamhi diizeyde daha
fazla siber zorbalik davraniglar1 gosterdikleri
ve daha fazla siber magdur olduklar
sonucuna ulagmustir.*?  Ergenlerde siber
zorbalik ve siber magduriyeti yordayan risk
etmenlerini  belirlemek  amaciyla 606
orneklem ile gerceklestirilen bir ¢alismada ise
zorbalik ve magduriyet diizeylerinin haftalik
internet kullanim1 agisindan farklilasmadigi
bildirilmistir.’!

Katilimcilarin internet kullanim amaci film
izleme, sosyal aglar ve miizik dinleme
durumuna goére Beck Depresyon Olgegi
toplam puanlar1 arasinda istatistiksel olarak
anlaml fark bulunmustur. Bilgisayar kullanim
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stiresi 5 saat ve lizeri olan katilimecilarin daha
fazla depresyon riski yasadiklar1 bulunmustur.
Bunun nedeni siber zorba olma ihtimali
yiiksek olanlarin 5 saat ve iizeri bilgisayar
kullanimindan dolay1 ve siber zorbalik
sonucunda olusan ¢okkiin ve mutsuz
hissetmelerinden  kaynaklaniyor  olabilir.
Calismada internet kullanim amaci film
izlemek, sosyal aglart kullanmak ve miizik
dinlemek olan katilimcilarin daha fazla
depresyon riski yasadiklari bulunmustur.
Bunun nedeni 6&grencinin  kendini yalniz
hissetmesinden  dolayr  internet  tabanl
ortamlari sosyallesmek amaciyla
kullanmasindan kaynaklaniyor olabilir.

Siber zorbaliga ugradigini ebeveynlerine
sOylemeyen katilimcilarin daha fazla siber
zorba olduklar1 sonucuna ulasilmistir. Ailesi
tarafindan yargilanacagi belkide internet
kullanimina sinir getirilecegi diisilincesi ile
ergen siber zorbalik yaptigin1 ailesine
sOylememekte bu da sosyal kontrol olayini
kaldirdig1 i¢in ergenin daha fazla zorba
olmasina neden oluyor olabilir. Nitekim
yapilan bir calismada siber magdur olma
durumunda stresle bas etmek amaciyla sosyal
destek arayarak planli bir problem ¢6zme
becerisinin kazanilabilecegi aktarilmustir.*®

Calismada ¢okkiin mutsuz hisseden,
uzmana basvuran, siber zorbalikla bas
edemeyen, siber zorbaliga  ugradigim
ebeveynine sOylemeyenlerin daha fazla
depresyon riski yasadiklar1 bulunmustur.
Siber zorbalik sonucu basedebilme durumu
olmayanlar siber zorbaligin olumsuz etkilerini
daha fazla yasiyor olabilirler. Serin yapmis
oldugu calismada, magdur kisinin psikolojik
olarak etkilenerek yara aldigini, ofke,
mutsuzluk, caresizlik, kizginlik, depresyon
gibi olumsuz duygular ve yakin gevre ile ilgili
iligkilerinde problemlerin bir sorun olarak
ortaya ¢ikabilecegini ifade etmistir.*?

Calismamizda siber zorbalik davranisi
arttikca daha az siber magduriyet yasandig
sonucu ¢ikmistir. Calisma bulgumuza benzer
sekilde Akkurt Nurtan c¢alismasinda siber
zorbalik ile siber magduriyet arasinda negatif
iliski oldugunu belirtmistir.*® Bunun nedeni
her iki c¢alismada da Orneklem grubunu
ergenlerin olusturmasi ve veri toplama
araclarinin ayni olmasindan kaynaklaniyor
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olabilir.  Ciinkii  alanyazin  caligmalar
incelendiginde ¢alisma bulgumuzun aksine
siber zorbalik arttikga siber magduriyetinde
arttigini bildiren calismalar da
bulunmaktadir. -3

Calismamizda siber zorbalik arttikca

depresyon  riskinin  arttig1 sonucuna
ulagilmistir. Calisma bulgumuz alanyazin
calisma bulgular ile benzerlik
gostermektedir.>! >4

Calismamizda siber magduriyet arttik¢a
depresyon riskinin azaldig sonucu
bulunmustur. Bunun nedeni siber magduriyet
yasayanlarin zamanla siber magduriyet ile bas
edebilmeyi basariyor olmalarindan
kaynaklaniyor olabilir. Nitekim Vietnam’da
1492 orneklem grubuyla gergeklestirilen
calismada siber magduriyet yayginligi ve
bunun depresyon ile iligkisi arastirilmistir.
Siber magduriyet yasayan Ogrencilerin
depresyon belirtileri gosterme olasiliginin
1.81 kat daha yiiksek oldugu bulunmustur.*
Siber zorbalik ve siber magduriyet siklig ile
anksiyete ve depresyon riskinin baglantisini
incelemek amaciyla 460 ergen ile yapilan
calisgmada siber magduriyet puani ile
anksiyete ve depresyon riski arasinda pozitif
iliski bildirilmistir. '

Bu calismanin sonuglar1 ergenlerin biiyiik
cogunlugunun siber zorbaliga ugramasi
sonucunda ¢okkiin ve mutsuz hissettigini,
neredeyse  tamamimnin  siber  zorbaliga
ugradiginda uzmana bagvurmadigini ortaya
koymaktadir. Calismada erkek ogrencilerin
kiz 6grencilere gore daha fazla siber zorbalik
davranisi gosterdikleri bulunmustur.
Bilgisayar kullanim siiresi 5 saat ve {izeri
olanlarin siber zorbalik davranisi
gostermelerinin -~ daha  yiikksek  oldugu
belirlenmistir. Calisma sonuglarinin alana
katki saglayacag diistiniilmektedir.

Arastirmanin simirhihiklar:

Arastirmanin  yapildig1 okullarin  tespit
edilmesinde var olan Ogrenci sayisi,
ulagilabilirligi gibi kistaslar dikkate alinmstir.
Arastirma sonuglar1 arastirmada kullanilan
Olgekler ve istatistiksel veriler ile sinirhidir.
Sonuglar batidaki bir ilin 6grencileri ile sinirh
olup biitiin iilkedeki ogrencilere
genellenemez. Ayrica arastirmanin desenide
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bir smirlilik olarak kabul edilebilir. Ornegin
dislama kriteri olarak depresyon tanisi almis
olmanin kabul edilmesi bir smirlilik olarak
degerlendirilebilir.

Sonu¢

Calismamizda siber zorbaliga ugrayan
kadin 6grencilerin daha fazla depresyon riski
yasadigi bulunmustur. Anne egitim durumu
ve baba egitim durumu ilkokul ve alti olan
katilimcilarin daha az siber zorbalik yaptiklar
daha fazla siber magduriyet yasadiklar
belirlenmistir. Bilgisayar kullanim siiresi 5
saat ve iizeri olanlarin siber zorbalik davranisi
gostermeleri daha yiiksektir.

Calismaya katilan Ogrencilerin  sosyal
medya kullanim1 birka¢ giinde bir olanlarin
daha fazla siber magduriyet yasadig
sonucuna ulasiimistir. Internet kullanim amaci
film izlemek, sosyal aglar, eglence, alisveris,
miizik dinlemek ve haber okumak olmayan
Ogrenciler daha az siber magduriyet
yasamaktadirlar. Calismaya katilan
Ogrencilerden bilgisayar kullanim siiresi 5
saat ve lizeri olanlarin daha fazla depresyon
riski yasamislardir. Siber zorbaliga ugradigini
ebeveynlerine sdylemeyen ergenler daha fazla
siber zorbalik davranis1 gostermektedirler.
Siber magduriyet sonrasi ¢okkiin mutsuz
hissetmeyenler daha fazla siber magduriyet
yagsamaktadirlar. Siber zorbalik arttik¢a siber
magduriyet azalmakta, depresyon riski
artmaktadir. Siber magduriyet arttiginda ise
depresyon riski azalmaktadir.

Siber zorbalik sonucunda olusabilecek
risklerle miicadelede yasaklayici Onlemler
yerine  bilinglendirme  ve  farkindalik
caligmalarinin  arttirllmasinin  daha yararl
oldugu bildirilmektedir.’® Siber zorbalik her
gecen giin yeni uygulamalar ve mobil
cihazlarin gelistirilen 6zellikleri ile ¢evrimigi
ortamlarda ¢ogalmaktadir.’’ Siber zorbalik
sonucunda magdur olan kisiye yasayabilecegi
depresyon belirtilerini fark etmesi i¢in
egitimler  verilebilir.  Etkili bas etme
yontemleri  okullarda  okul  hemsiresi,
ogretmenler ve okul yonetiminin isbirligi ile
brosiir ve afis olarak hazirlanabilir.
Ogrencilere  verilecek  olan  egitimlerin
yaninda ailelere de bilgilendirici egitimler
verilerek c¢ocuklarinin denetimli ve giivenli
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sekilde internet ortaminda  bulunmasi
saglanabilir. Ogrencilerin giinliik bilgisayar
kullanim siiresinin yeterli diizeyde olmas1 i¢in
aileler ile iletisim kurulabilir. Interneti ve
sosyal medya hesabini nasil kullanacaklari
konusunda aileler ¢cocuklarina rehber olup sik
stk kontrol edebilirler. Ogrencilere siber
zorbalik ile ilgili gerekli olan egitimler
okullarda bulunan psikolojik danigmanlik ve
rehberlik birimi ve okul hemsiresi isbirligi ile
verilebilir. Siber zorbalik olmamasi i¢in Milli
Egitim  Bakanligt  O6nleme  programlari
gelistirerek  olumsuz  sonuglarin  Oniine
gecebilir. Siber zorbalik yapanlarin, siber
magduriyet  yasayanlarin  ruh  saghifi
uzmanlarina  yonlendirilmesi  saglanabilir.
Konu ile ilgili gerekli miidahale programlari
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Oz

Amac: Bu arastirmada Psikolojik gii¢lendirmenin is
performanst ve is sorumluluguna etkisinin ortaya
konulmasi amag¢lanmistir.

Gere¢ ve Yontem: Arastirmaya, Paramedik ve
Hastane Oncesi Acil Tip Dernegi iiyesi 343 paramedik
dahil edilmistir. Is Sorumlulugu, Is Performansi ve
Psikolojik Giiglendirme Olgegi kullamlmgtir. Verilerin
istatiksel analizi SPSS ve AMOS istatistik programlari
ile yapilmistir.

Bulgular: Calismaya katilan paramediklerin s
Performanst Olgek puan ortalamasi 4,40+0,471, Is
Sorumlulugu Olgek puan ortalamast 4,61+0,423,
Psikolojik  Giiglendirme Olgek puan ortalamasi
4,05+0,483 olarak bulunmustur. Paramediklerin
psikolojik giiclendirme diizeyleri is sorumluluklarini ve
is performanlarini pozitif yonde etkilemektedir.

Sonug¢: Hastane Oncesi insan sagligina miidahale eden
saglik personelinin kilit noktast olan paramediklerin
psikolojik giiglendirmelerinin ig sorumlulugu ve is
performansini etkiledigi gortilmiistiir.

Anahtar Kelimeler: Is sorumlulugu; is performans;
Psikolojik giiglendirme; Paramedik; Hastane dncesi.

ADYU  Saghk  Bilimleri Derg. 2024;10(1):84-96.

Abstract

Aim: In this study, it was aimed to reveal the effect of
psychological empowerment on job performance and
job responsibility.

Materials and Methods: The study included 343
paramedics who were members of the Association of
Paramedics and Prehospital Emergency Medicine. Job
Responsibility, Job Performance and Psychological
Empowerment Scale were used. Statistical analysis of
the data was done with SPSS and AMOS statistical
programs.

Results: The mean Job Performance Scale score of the
paramedics participating in the study was 4.40+0.471,
the mean Job Responsibility Scale score was
4.61£0.423, and the mean  Psychological
Empowerment  Scale score was  4.05+0.483.
Psychological empowerment levels of paramedics
positively affect their job responsibilities and job
performance.

Conclusion:  Psychological ~ empowerment  of
paramedics, who are the key point of health personnel
who intervene in pre-hospital human health, was found
to affect job responsibility and job performance.
Keywords: Job responsibility; Job performance;
Psychological empowerment; Paramedic; Prehospital.
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Paramediklerin is performansi ve is sorumluluklarinda psikolojik gliclendirmenin etkisi.

Giris

Merkez iistii Kahramanmaras olan 7,7 ve
7,6 biiyiikliiglinde 06 Subat 2023 tarihinde
meydana gelen deprem sonucunda on ilimizde
binlerce bina yikilmis, binlerce insanimiz
O0lmiis, binlerce insanimiz yaralanmistir.
Saglik sisteminin ayrilmaz pargast ve hastane
oncesi saglik sisteminin anahtar1 olan
paramedikler iilkenin dort bir tarafindan afet
bolgesine gelerek sahada sorumluluklarinin
bilinciyle gorevlerini yerine getirmislerdir.

Paramedik, ‘“hastane oncesi acil saglk
hizmetlerinde ¢alisan saglik profesyonelidir”.
Paramedik meslegi 1975 yilinda ilk olarak
Amerika Birlesik Devletlerinde ortaya ¢ikmis,
ilkemizde ise 1995 yilinda meslek olarak
tanmnmustir.! Sahada gorev almaya baslayan
paramedikler, {iizerlerine yiiklenen gorevi
basariyla yerine getirerek acil saglik
sisteminin ayrilmaz bir parcasi olmuslardir.?

Acil tip sistemi igerisinde yer alan ve
anahtar rol oynayan paramediklerin, acil
durumu belirleme ve dogrulamanin yani sira,
zamanla yaris igerisinde hizli ve dogru karar
vermeleri ve bu kararlar dogrultusunda
sorumluluk alarak tibbi girisimde bulunmalari
gerekmektedir. Paramediklerin ¢alisma sahasi
yani olay yeri g0z ontinde
bulunduruldugunda, bir¢ok tehlike ve riski
degerlendirmek zorunda olmalar, standart
giivenlik prosediirlerinin yanmi sira, iginde
bulunduklar1 vaka durumuna gore ¢oziimler
gelistirmeleri, mevcut yasal mevzuata uygun
olarak mesleki profesyonellik agisindan
degerlendirilmekte® ve sorumluluklarmm ne
kadar biiyiik oldugu goriilmektedir.

Paramedik ve acil tip teknisyenleri ilk kez
2004 yilinda Saglik Bakanlifina baglh 112
istasyonlarinda caligmaya baslamstir.
26.03.2009 tarih ve 27181 sayili Resmi
Gazetede yayinlanan Ambulans ve Acil
Bakim Teknikleri ile Acil Tip
Teknisyenlerinin Calisma Usul ve Esaslarina
Dair Teblig ile acil tip teknisyenlerinin ve
paramediklerin gorev, yetki ve sorumluluklari
tanimlanmustir.

Paramedikler, bireylere 7/24 hastane
oncesi acil bakim saglamakla gorevlidir.*
Paramediklerin, yaptiklari isin dogas1 geregi
kisilik ozellikleri ve psikolojik alt yapilarinin

Uysal D.

saglam olmasi, hastane 6ncesi yasami tehdit
eden acil olaylarda 6n saflarda yer alan saglik
profesyoneli olmalar1 nedeniyle 6nemlidir.’
Polanya’da yapilan arastirmada paramedik
mesleginin prestijli bir meslek oldugu ortaya
konulmustur®. Paramediklerin iyi egitim almis
olmalari, kendilerine emanet edilen saglik ve
yasam konusunda sorumluluk bilincinin
yiikksek olmasi, bireylerin de paramediklerden
yiiksek diizeyde yardim beklentisini 6n plana
cikarmaktadir.” Paramedikler ile yapilan
caligmada kendilerine verilen yetki ve
sorumlulugun degerlendirilmesi noktasinda
evet/kismen yeterli buluyorum cevabi
verenlerin oran1 %40,7, hayir diyenlerin orani
ise 59,3 olarak  bulunmustur.  Yani
paramedikler daha fazla yetki ve sorumluluk
istemektedirler.® Yine 2021 yilinda yapilan
bir c¢aligmada, paramedik ve acil tip
teknisyenlerinin  mesleki  profesyonellik
puaninin yiiksek diizeyde olmasini, paramedik
ve acil tip teknisyenlerinin sorumluluk
bilincinin yiikksek olmasindan etkilendigi
yoniinde degerlendirilmistir.” Almanya’da ki
paramedikler ile  yapilan  calismada,
paramediklerin  ¢alisma  ortami, yliksek
performansa odagi yerine performans
yoneliminin tesvik edildigi bir ortam haline
getirildiginde performanslarinin arttig1
yoniindedir. Paramediklerin performans ve
basarisini artiran giiclii bir c¢alisma tutumu
icerisinde, sorumluluklarmi profesyonellikle
birlikte yerine getirme istegine sahip olduklar1
goriilmiistiir. '

Sorumluluk, bireyin kendi davranislarini
veya kendi yetki alaninda yer alan herhangi
bir olaym sonuglarini istlenmesi, mesul
olmasidir.!' Sorumluluk, ahlaki ve yasal
kodlarin yarattigi zorunluluk ile sosyal
rollerden  kaynaklanan  bir  gorevdir.
Sorumluluk, nedensellik (eyleme ge¢me veya
eylemsizlik), zihinsel bir kapasite (akilc
davranig sergileme), zihinsel bir durum
(6ngoriilii olma) ile birlikte belirli sonuglara
ulasma durumudur.'? Sorumluluk ile ilgili
yapilan tanimlamalar dogrultusunda,
isgorenin gorev tammi igerisinde simrlart
cizilmis olan, yerine getirmesi beklenen,
hizmet ve mal iiretimi asamalarinda yer alan
fiziksel, zihinsel ve duygusal enerji sarf
ederek yerine getirdigi gorevin sonucu
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tistlendigi  sorumluluk da is sorumlulugu
olarak tanimlanabilir.

Schlenker ve arkadaslar1 tarafindan 1994
yilinda sorumluluk duygusunu anlamak igin
iic boyutlu tii¢ggen sorumluluk kurami
gelistirilmistir. Kuramda, olay; gerceklesen ya
da gerceklesmesi beklenen durumu, kurallar;
beklenen durumla ya da yonetimsel boyutuyla
ilgili kural ve beklentileri, kimlik; durum ve
kurallarla baglantili olusan kimliksel yapiy1
temsil etmektedir. Birey i¢in sorumluluk, bu
iicgen igerisindeki boyutlara verdigi onem ve
aradaki baglantilarin ne kadar giiglii olduguna
bagli olarak degisecektir. Olay ve kimlik
arasindaki baglant1 giicliiyse birey, bireysel
kontroliinii isin i¢ine dahil edecek sonucu
tahmin ederek sonuca ulasmak i¢in c¢aba
harcayacaktir. Olay ve kural baglantis1 gii¢lii
ise, kurallar agik, net ve ayrintili olarak ortaya
konulmussa bireyin sorumlu  davranist
artacaktir. Kisi ve kural baglantis1 giicli ise
yani rol sorumlulugu birey tarafindan
kaniksanmig ise sorumlu davranig artacaktir.
Birey ve kural baglantisinin gii¢lii olmas1 da
sorumlulugu artiracaktir. Buna rol
sorumlulugu da denilmektedir. Birey igin
kimliginin ya da roliiniin kurallarla anlamh
bir baglantis1 varsa bu kurallara uygun
davranacaktir.'?

Calisanlarin  is sorumluluklar1 ile aile
sorumluluklart uyumlu oldugunda bu uyumu
saglayamayan c¢alisanlara gore daha fazla
erteleme davranisinda bulunduklart tespit
edilmistir.”® Is sorumlulugu, ¢alisanlarin daha
olumlu duygular iiretmelerine ve is
yorgunluklarinin ~ {stesinden  gelmesine
yardime1  olmaktadir. Is  sorumlulugunun
artirilmasi is yorgunlugu diizeyini
azaltmaktadir.'* Is sorumlulugu duygusal
tiikenmeyi azaltmaktadir.'® Ahlaki
yiikiimliiliikler ve is sorumluluklarinin saglik
calisanlarinda tamamlayic1 boyutlar oldugu
kabul edilmektedir.'® Bireylerin
sorumluluklart arttik¢a is degerleri biitiiniinde
yer alan, is iligkileri diizeyleri, etkileme ve
ilerleme diizeyleri artmakta, finansal ve
calisgma kosullart ile 1ilgili diizenlemelere
onem vermektedirler. Sorumluluk sahibi
bireylerin ¢alisma arkadaslarina, caligilan
orgiit icerisinde var olan iligkilere, terfi
ettirilme ve basariya, bireysel egitim ve
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gelisim faaliyetlerine, calisma kosullariin
tyilestirilmesine ve tiicretin tatmin edici hale
getirilmesine, sorumluluk bilinciyle isinde
kendi yeteneklerini ve becerilerini
kullanmaya imkan saglanmasina Onem
verdikleri sonucuna ulasilmstir.!”

Psikolojik giliclendirme, ¢aliganin hedefine
ulagsmada basar1 gostermesi ve bu basarmin
altinda da kendine gliven duymasinin yer
aldigi  duygusal durumdur. Psikolojik
giiclendirmenin dort boyutu vardir: Anlam,
yetkinlik, 6zerklik ve etki. Bu dort temel
bilesen, calisanlarin is hayatlarin1 dogrudan
etkilemekte, degerlerde, inanglarda ve
davraniglarda uyum goOstermelerini, isin
gerektirdigi taleplerini karsilamalarin1  ve
orgiit yapisi i¢inde alinan Onemli kararlari
etkilemelerini saglar.'® Psikolojik
giiclendirme, bireyin i roli ile ilgili
kendisinin yonelimini belirleyen dort ayri
biligsel tutumunun artan igsel gorev
motivasyonu olarak tanimlanir.'””  Anlam
boyutu, isin gerekleri ile profesyonellerin
inanglari, degerleri ve davraniglar1 arasindaki
denge ve isin amaci ile ilgilidir. Yetkinlik
boyutu, bireylerin faaliyetlerini etkin bir
sekilde yiiriitme ve kurumun beklentilerini
karsilama konusunda kendilerine duyduklari
giiveni ifade eder. Ozerklik boyutu,

profesyonellerin calisma stirecindeki
ozerkligini belirler. Etki alani,
profesyonellerin caligsma ortamindaki

sonuglart ne Olgiide etkileyebileceklerini
gdstermektedir.?’ Psikololjik giiglendirmenin
bu dort boyutunun is performansinit nasil
etkiledigini incelemek i¢in yapilan ¢alismada
0z yeterliligin is performansi iizerinde 6nemli
bir olumlu etkiye sahip  oldugunu
belirlemistir.?! Yine bir baska calismada
Psikolojik giliclendirme nin, anlam, yetkinlik,
etki ve Ozerklik boyutlar ile is performansi
arasinda oOnemli Olgiide iliskili oldugu
sonucuna varilmistir.??

Cinde profesyonel olarak calisanlarla
gergeklestirilen calismada, Psikolojik
giiclendirmenin  c¢alisanlarin  hem  igsel
motivasyonu hem de yaratici siirece katilimini
etkiledigini, bu etkilemenin de bireylerin
gorevleri ile ilgili yaraticilik {izerinde olumlu
bir etkiye sahip oldugunu tespit etmislerdir.?®
Saglik calisanlari ile gergeklestirilen bir bagka

86



Paramediklerin is performansi ve is sorumluluklarinda psikolojik gliclendirmenin etkisi. Uysal D.

caligmada, psikolojik giiclendirmenin, yiiksek
performansli ¢aligma ile hasta bakimi kalitesi
algilar1 arasindaki iliskide ©nemli bir rol
istlendigini ve tamamen aracilik ettigi
sonucuna ulasilmistir.?* Yapilan bir baska
caligmada, psikolojik giliclendirmenin alt
boyutlar1 arasinda yer alan anlamlilifin
orgiitiin mutlulugu tlizerinde pozitif yonlii ve
anlamli  bir  etkiye sahip  oldugu
bulunmustur.®  Giiglendirilme eyleminde,
isgdrenlerin veya astlarin bilgi, donanim ve
yeteneklerinin en {ist seviye ¢ikarilmasi, daha
becerikli, yeteneklerinin farkina vararak
donanimli hale getirilmeleri ve isgdrenin
kendi 0z degerininin farkina varmasi, bu
degerin  artirllmast  yer  almaktadir.?¢
Psikolojik  gliclendirme, bireyin ¢alistig1
meslekteki roliinii ve baglamin
sekillendirebilmeyi istemesi ve hissetmesi
yoniinde aktif bir davramis sergilemesi ve
bakis acis1 gelistirmesidir.!®?’

Is performansi; isgdrenin aldig1 fiicret
karsilig1 gdstermis oldugu cabay1®®, isgdrenin
gorevini yerine getirmek icin c¢abasi yaninda
orgiitin  amaclarina  yonelik  sergiledigi
davraniglari®®, isgoren tarafindan yapilacak
isin, nicel ve nitel agidan zamanlama ve
maliyet etkinligi dikkate alinarak yerine
getirilmesi ~ siirecidir.’®  Saglik  hizmetleri
sunumunda insan merkezli hizmet sunumu
s0z konusudur. Hata toleransinin sifir olmasi
ve yiksek performans gostermesi gereken
insan kaynagmin Onemi biiyiiktiir. Bu goz
ontlinde bulunduruldugunda saglik
profesyonellerinin  performansin1  olumsuz
yonde etkileyecek, olasit sebeplerin analiz
edilmesi ve ¢oziime kavusturulmasi, saglik
yoneticilerinin  slirece  dahil  edilerek
farkindaliklarinin  olusturulmasinin  orgiitsel
basariya olumlu katk1 saglayacagi
diisiiniilmektedir.’!  Orgiitsel ~verimliliginin
arttirtlmasinda isgoren performansinin etkisi
biiyiiktiir.>

Yapilan isin merkezinde insan hayatina
dokunulmasi paramediklerin i sorumluluklar
ve is performanslarinin Onemini
arttirmaktadir. Bu nedenle paramediklerin is
sorumluluklar1 ve is performanslarinda
psikolojik  gliclendirme  yani  isgdrenin
hedefine ulagmada basar1 gostermesi ve bu
basarimin  altinda da  kendine giiven

duymasinin yer aldigi duygusal durumda
onemli hale gelmektedir. Bu arastirmada alan
taramasinda rastlanilmamisg olan,
paramediklerde psikolojik giiclendirmenin is
performanst ve is sorumluluguna etkisinin
ortaya konulmasi amagclanmustir.
Arastirmanin amaci dogrultusunda
olusturulan hipotezler asagida verilmistir.

e H.I Calismaya katilan paramediklerin
Psikolojik Giiglendirme, is sorumlulugu
ve is performansi 6l¢ek puanlari ile sosyo-
demografik/tanimlayici ozellikleri
arasinda istatistiksel olarak anlamli bir
fark bulunmaktadir.

e H2a. Psikolojik Giiglendirme Anlam alt
boyutu, is performansini pozitif yonde ve
anlamli olarak etkilemektedir.

e H2b. Psikolojik Gii¢lendirme Yeterlilik alt
boyutu, is performansini pozitif yonde ve
anlamli olarak etkilemektedir.

e H2c. Psikolojik Giiglendirme Ozerklik alt
boyutu, is performansini pozitif yonde ve
anlamli olarak etkilemektedir.

e H2d. Psikolojik Gii¢lendirme Etki alt
boyutu, is performansini pozitif yonde ve
anlamli olarak etkilemektedir.

e H3a. Psikolojik Gili¢lendirme Anlam alt
boyutu, is sorumlulugunu pozitif yonde ve
anlamli olarak etkilemektedir.

e H3b. Psikolojik Gli¢lendirme Yeterlilik alt
boyutu, is sorumlulugunu pozitif yonde ve
anlamli olarak etkilemektedir.

e H3c. Psikolojik Giiglendirme Ozerklik alt
boyutu, is sorumlulugunu pozitif yonde ve
anlamli olarak etkilemektedir.

e H3d. Psikolojik Gii¢lendirme Etki alt
boyutu, ig sorumlulugunu pozitif yonde ve
anlamli olarak etkilemektedir.

e H4. Is sorumlulugu is performansimni
pozitif ~yonde ve anlamli  olarak
etkilemektedir.

Gerec ve Yontem
Arastirmanin tipi

Arastirma, nicel arastirma yontemlerinden
betimsel ve kesitsel tiptedir.

Arastirmanin evreni ve orneklemi

Paramedik ve Hastane Oncesi Acil Tip
Dernegi iiyesi olan 1500 paramedik
arastirmanin evrenini olusturmaktadir. Evreni
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bilinen = drneklem  formiilii: [N=N.t2
p.q/(d2.(N-1)+t2.p.q].>* Bu formiil ile
orneklem biiyiikligi %95 giliven araligi, %5
hata payi ile 306 olarak hesaplanmaistir.

Veri toplama araclan

Veriler ¢evrimigi olarak amacli 6rnekleme
yontemlerinden kartopu ornekleme ydntemi
ve anket teknigi ile toplanmistir. Paramedik
ve Hastane Oncesi Acil Tip Dernegi iiyesi
olan paramediklere dernek aracilign ile
Google form linki gonderilmistir. Veriler
04.04.2023 ile 04.05.2023 tarihleri arasinda
toplanmis ve c¢alismaya 343 paramedik
katilmistir.

Is Sorumlulugu Olcegi (ISO): Cavanaugh,
Boswell tarafindan 2000 yilinda**, Oppenauer
ve Van De Voorde tarafindan 2018 yilinda'®,
ve Jiandong ve ark. tarafindan 2022 yilinda
kullanilan {i¢ soruluk Is Sorumlulugu
Olceginin dil gecerliligi i¢in; Oncelikle hem
Tiirk Diline hem Ingiliz Diline hakim biri
akademisyen ii¢ uzman tarafindan Ingilizce-
Tiirkge, Tiirkge-Ingilizce cevirisi yapilmistir.
Sorularin anlasilirligi ve yeterliligi ile ilgili
yedi kisiden olusan (bir saglik yOnetimi
alanindan Ogretim iyesi, iki etik alanindan
Ogretim tiyesi, bir tibbi dokiimantasyon ve
sekreterlik alanindan ogretim gorevlisi, bir
saglik yoneticiligi doktora programi 6grencist,
bir hemsire, bir paramedik) grupla bir saat
odak grup gorlismesi yapilmis, goriisme
sonucundan iy sorumlulugu  odlgegine,
sorumluluk  kavramimin  i¢sel  boyutu
diisiiniilerek “sorumlulugumu yerine getirmek
benim i¢in Onemli” maddesi eklenmistir.
Odak goriisme esnasinda kapsam gegerliligi
icin  formlarda doldurtulmus olup, Davis
Teknigine gore is sorumlulugu dlgeginin dort
sorusu i¢in Kapsam Gegerliligi Indeks (KGI)
orani 1,00 olarak  bulunmustur. Is
Sorumlulugu Olceginin uzman
degerlendirmeleri  sonucunda dil ifade
uygunlugu, anlasilirhg, yazim ve imla
hatasinin olup olmadigi, 6l¢egin 6n caligmada
gegcerlilik ve giivenilirliginin tespit
edilebilmesi i¢in pilot uygulama yapilmistir.

Is sorumlulugu 6lgegi icin pilot uygulama
44 paramedik ile gerceklestirilmistir. Pilot
uygulamada Ac¢imlayic1 Faktor Analizi; KMO
and Bartlett’s 0,79, Cronbach’s Alpha 0,83,
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toplam agiklanan varyans %67,5 olarak
bulunmustur. Dogrulayict1 Faktér Analizi;
(absolutefit indices) x2/sd 0,21, RMSEA
(Root Mean Square Error of
Approximation/Y akinsama hatalarinin
kareleri ortalamalarinin karekokii) 0,000, GFI
(Goodness of Fit Index/ Uyum iyiligi indeksi)
0,99, CFI (Comparative Fit Index/
Kargilagtinlmali uyum indeksi) 0,99, NFI
(Normed Fit Index/Normallestirilmis uyum
indeksi) 0,99, RMR (Root Mean Square
Residual/Artiklarin ~ kareleri  ortalamasinin
karekoki) 0,003, IFI (Incremental Fit
Index/Fazlalik uyum indeksi) 0,99, RFI
(Relative Fit Index/Goreli uyum indeksi)
0,98, AGFI (Adjusted Goodness of Fit Index/
Diizeltilmis uyum 1iyiligi indeksi) 0,97 olarak
bulunmustur. Acimlayict ve Dogrulayic
Faktér Analizi sonucunda Is Sorumlulugu
Olgeginin ~ milkemmel  uyum  indeks
degerlerine sahip oldugu goriilmiistiir®>.

Yapilan pilot uygulama sonucundan dlgege
son hali verilmistir. Olgekte yer alan maddeler
“Yaptigim iste sorumlulugum biiyiik”, “Eger
yaptigim is Dbasarili olmazsa {istlenmem
gereken sorumluluk biiyiik”, “Sorumluluk
alanim ¢ok genis” ve “Sorumlulugumu yerine
getirmek  benim i¢cin  Onemli”. Tim
maddelerde (1) kesinlikle katilmiyorum ile (5)
kesinlikle katiliyorum arasinda degisen 5 li
likert yanit 6l¢egi kullanilmistir. Jiandong ve
ark. 2022 yilinda yaptig1 ¢alismada dlgegin
cronbach alfa degerini 0,91 bulmustur.

Is  Performanst Olgegi  (IPO): s
performansini 6l¢mek i¢in, Kirkman ve Rosen
tarafindan 1999 yilinda*® daha sonra ise,
Sigler ve Pearson tarafindan 2000 yilinda
kullanilan®” ve Tiirkceye 2008 yilinda Co61%®
tarafindan ¢evrilen Olgek  kullanilmustir.
Olgekte yer alan 6rnek maddeler “Isimde
gostermis oldugum performans diizeyim
yiiksektir” ve “Is hedeflerime fazlasiyla
ulasirim” seklindedir. Tiim maddelerde (1)
kesinlikle katilmiyorum ile (5) kesinlikle
katiliyorum arasinda degisen 5 li likert yanit
Olgegi kullanilmistir. Giiner 2008 yilinda
yaptig1t calismada 0Olcegin cronbach alfa
degerini 0,82 bulmustur.

Psikolojik ~ Giiclendirme Olcegi (PGO):
Spreitzer tarafindan 1995 yilinda
gelistirilen?®,  Tiirkgeye 2013 yilyinda
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Siirgevil ve ark. tarafindan uyarlanan®® dort
boyuttan olusan Psikolojik Gii¢lendirme
Olgegi kullanilmistir. Olgekte yer alan drnek
maddeler “Yaptigim is benim i¢in anlamli.”
ve “Calistigim boliimde gerceklesen olaylar
iizerinde etkim biiyiiktiir” seklindedir. Tiim
maddelerde (1) kesinlikle katilmiyorum ile (5)
kesinlikle katiliyorum arasinda degisen 5 li
likert yanit 6lgegi kullanilmigtir. Siirgevil ve
ark. 2013 yilinda yaptiklar1 ¢alismada 6lgegin
cronbach alfa degerini 0,85 bulmustur.

Verilerin analizi

Anket formlar1 aracilifi ile elde edilen
veriler SPSS programi ile analiz edilmistir.
Verilerin dagilimi1 incelenmis carpiklik ve
basiklik degerlerinin +2 ve -2 araliginda
oldugu tespit edilmistir. Verilerin normal
dagildigr kabul edilmis ve verilerin analizi
parametrik testler ile yapilmistir. A¢imlayict
Faktér  Analizleri (AFA), Ikili  grup
karsilastirmalarinda  (t-testi), c¢oklu grup
karsilastirmalarinda varyans analizi
(ANOVA), iliski icin pearson korelasyon
analizi, etki analizleri ise coklu regresyon
analizi ile yapilmustir. Is sorumlulugu
Olceginin  Dogrulayict Faktdor Analizleri
(DFA) icin AMOS istatistik programi
kullanilmustir.

Bulgular

Aragtirmanin evrenini 1500 paramedik
olusturmaktadir. %95 giiven araligi, %35 hata
payr ile 306 orneklem yeterli olmaktadir.
Arastirmaya 343 paramedik  katilmigtir.
Katilan paramediklerin hepsi ¢alismaya dahil
edilmistir. Katilanlarin %51,6 s1 kadin, %54,2
si bekar, %47,5 1 6nlisans mezunu, %70,6 s1
kamu kurumunda calismakta, %90,1 i
meslegini bilingli se¢mis, %28,6 s1 deprem
bolgesinde gorev almis, %57,4 i 26-35 yas
araliginda yer almaktadir.

Is Performans1 Olgeginin agimlayici faktor
analizi incelendiginde, faktor yiiklerinin 0,719
ile 0,843 arasinda oldugu gortilmiistiir. KMO
Barlett’s 0,734, cronbach alfa degeri 0,80,
Olcek puan ortalamast 4,384+0,480 olarak
bulunmustur. Is  Sorumlulugu Olgeginin
acimlayict  faktor analizi incelendiginde,
faktor yiiklerinin 0,689 ile 0,875 arasinda
oldugu goriilmiistir. KMO Barlett’s 0,789,
cronbach alfa degeri 0,83, oOlcek puan

ortalamasi 4,61+0,423 olarak bulunmustur.
Psikolojik Gii¢lendirme Olgeginin faktor
yikleri 0,721 ile 0,938 arasinda oldugu
gorilmiistir. KMO Barlett’s 0,817, cronbach
alfa degeri 0,86, Olcek puan ortalamasi
4,61+£0,423 olarak bulunmustur. Psikolojik
Giiglendirme Olgeginin Anlamlilik alt boyutu
cronbach alfa degeri 0,83, Olgcek puan
ortalamast 4,37+0,521, Yeterlilik alt boyutu
cronbach alfa degeri 0,80, olgcek puan
ortalamast 4,47+0,475, Ozerklik alt boyutu
cronbach alfa degeri 0,88, Olgcek puan
ortalamast  3,634+0,851, FEtki alt boyutu
cronbach alfa degeri 0,86, Olgcek puan
ortalamas1 3,72-+0,837 olarak bulunmustur
(Tablo 1).

Is Sorumlulugu Olgegine ait DFA, CR ve
AVE bilgileri incelendiginde, Is Sorumlulugu
Olgeginin standardize faktor yiiklerinin 0,696
ile 0,855 arasmda oldugu goriilmiistiir. Olgek
yapist dogrulanan dl¢egin yakinsak gecerliligi
O0lemek i¢in Ortalama Varyans (AVE) ve
Birlesik  Giivenilirlik  (CR)  degerleri
hesaplanmistir Olgegin yakinsak gegerliligi
icin bulunan CR degeri 0,83, AVE degeri
0,56 Olgegin birlesme gecerliligini  de
sagladigini gostermektedir. Is
Sorumlulugunun uyum indeks degerleri x2/sd
degeri= 2,1 iyt uyum, RMSEA=0,05,
RMR=0,004, SRMR=0,001, IF1=0,99,
CF1=0,98, RFI=0,97, TLI=0,98, GFI=0,99,
AGFI=0,96, NFI=0,99 miikemmel uyum
deger araliginda bulunmustur®? (Tablo 2).

Paramediklerin egitim durumlarina gore
Olcek puanlarinin istatistiksel olarak anlamli
farklilik gosterip gostermedigini belirlemeye
yonelik yapilan analiz sonucunda; Psikolojik
Giiglendirme  Olgeginin ~ Anlamlilik  alt
boyutunda, Onlisans mezunlar1 ile lisans
mezunlarinin ~ dlgek  puan  ortalamalari
arasinda, Psikolojlik Giiglendirme Olgeginin
Ozerklik alt boyutunda, &nlisans mezunlari ile
lisans mezunlar, lisans mezunlan ile
lisansiistii ~ mezunlarinin ~ dlgek  puan
ortalamalar1 arasinda, Psikolojik Gii¢lendirme
Olgeginin Etki alt boyutunda, &nlisans
mezunlar ile lisans mezunlarinin 6lgek puan
ortalamalar1 arasinda, Psikolojik Giiglendirme
Olgeginin  puan ortalamasinda  onlisans
mezunlar1 ve lisans mezunlarinin 6lgek puan
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ortalamalar1 arasinda anlamli bir farklilik goriilmistiir (»p<0,05).
Tablo 1. Is performansi, is sorumlulugu, psikolojik giiclendirme dlgegine ait AFA bilgileri
AFA Madde Faktor KMO x2 D Aciklanan Kiimiilatif « OrtS.S
Degeri  Barlett’s Varyans Varyans
% Y%
Is P1 ,719
Performanst P2 8430745 46357 0000 6325 0.80  4,40+0,471
P3 ,832
P4 ,781
Is S1 ,826
Sorumlulugu 82 865 0,789 55407 0000 66,759 0.83 4,610,423
S3 ,875
S4 ,689
Psikolojik Giiclendirme
Anlamlilik Al 0,765
A2 0,916 40,307 40,307 0,83 4,37+0,521
A3 0,890
Yeterlilik Y1 0,567
Y2 0,895 22,046 62,353 0,80 4,47+0,475
Y3 0,925
Ozerklik 01 0,899 0.817 27276 0,000
02 0,916 10,754 73,107 0,88 3,6340,851
03 0,721
Etki El 0,923
E2 0,938 7,853 80,960 0,94 3,72+0,837
E3 0,936
Psk. Giiclendirme ORTALAMA 0,86 4,05+0,483
Tablo 2. Is sorumlulugu élgegine ait DFA, CR ve AVE bilgileri.
DFA Madde bl b2 S.H. t p CR AVE
Is Sorumlulugu S1 0,773 1,000 - - -
S2 0,776 1,122 0,076 14,680 0,001 %3 56
S3 0,855 1,174 0,082 14,257 0,001 ' ’
S4 0,696 0,647 0,067 9,624 0,001

bl: Standart katsayilar, b2: Standart olmayan katsayilar

Paramediklerin yas gruplarma goére olgek
puanlarinin  istatistiksel olarak  anlamlh
farklilik gosterip gostermedigini belirlemeye
yonelik  yapilan analiz  sonucunda; s
Sorumlulugu 6l¢ek puan ortalamasinda 18-25
yas grubu ile 36 yas ve lizeri yas grubunun

Olcek puanlari arasinda, Psikolojik
Giiclendirme  Olgeginin ~ Anlamlihk  alt
boyutunda, 18-25 yas grubunun o&lgek

puanlar ile 26-35 yas grubu arasinda, 18-25
yas grubu ile 36 yas ve iizeri yas grubunun
Olcek puanlari arasinda, Psikolojik
Giiclendirme Olgeginin Ozerklik, Etki alt
boyutu ve genel dlgek puan ortalamasinda 18-
25 yas grubu ile 26-35 yas grubunun olgek
puanlar1 arasinda anlamli  bir farklilik
goriilmistiir (»p<0,05).

Paramediklerin mesleklekrini bilingli se¢ip
secmeme durumlarina gore dlgek puanlarinin
istatistiksel olarak anlamli farklilik gosterip
gostermedigini belirlemeye yonelik yapilan

analiz sonucunda; Psikolojik Giiglendirme
Olgegi puan ortalamasinda, Psikolojik
Giiclendirme Olgeginin Ozerklik ve Etki alt
boyutlarinda meslegi bilingli segcen
paramediklerin Olcek puani ile meslegini
bilingsiz se¢en paramediklerin 6l¢ek puanlari
arasinda anlamli  bir fark gorlilmistiir
(»<0,05).

Paramediklerin deprem bdlgesinde gorev
alip almama durumlarina gore Olcek
puanlarmin  istatistiksel  olarak  anlaml
farklilik gosterip gostermedigini belirlemeye
yonelik  yapilan analiz  sonucunda; Is
Sorumlulugu Olgek puan ortalamasi, Is
Performanst Olgek puan ortalamasi  ve
Psikolojik Giiclendirme Ozerklik alt boyutu
Ol¢ek puan ortalamasinda deprem bolgesinde
gorev alan ve almayan paramediklerin 6lcek
puanlart1 arasinda anlamli  bir farklilik
gorilmiistiir.

90



Paramediklerin is performansi ve is sorumluluklarinda psikolojik gliclendirmenin etkisi.

Calismaya katilan paramediklerin medeni
durum, cinsiyet ve calistiklart kuruma gore
Olcek puanlarinda istatistiksel olarak anlamli

Uysal D.

bir farklilik goriilmemistir. H1 hipotezi
kismen kabul edilmistir (»p>0,05) (Tablo 3).

Tablo 3. Calismaya katilan paramediklerin sosyo-demografik 6zellikleri ve tanimlayici sorulara gére 6lgek puanlarinin

karsilastirilmasi.
*ANOVA Egitim n Mean=£Std. D Coklu Yas n Mean=£Std
Deviation karsilastima Deviation
Egitim Yas Egitim  Yas
ISORO 1. Onlisans 163 4,6340,43 “ - 1-3 1825 82  4,73+0,37
2.Lisans 129  4,60+043 & S 26-35 197 4,60+0,44
3. L.iistii 51 4,61£037 < < 36+ 64  4,50+0,42
IPERO 1. Onlisans 163 4,4040,49 - - - 1825 82  4,44+048
2.Lisans 129  435+045 S Q 2635 197  4,42+0,46
3. L.iistii 51 4,53+0,44 < < 36+ 64 4,31+0,50
PGAO 1. Onlisans 163 4,47+0,51 < —- 1-2 1-2, 18-25 82 4,62+0,49
2.Lisans 129  427+0,50 & =4 13 26-35 197 4,2840,51
3. L.iistii 51 431£0,56 < < 36+ 64  4,3240,50
PGYO 1. Onlisans 163 4,44+0,51 . ~ - - 18-25 82 4,46+0,53
2.Lisans 129  4,50£043 & & 26-35 197 4,48+0,47
3. L.iistii 51 4,54+0,45 < < 36+ 64  4,50+0,43
PGOO 1. Onlisans 163 3,81+0,87 — —_ 1-2, 1-2 18-25 82 4,00+0,87
2.Lisans 129 351081 & =4 1-3 26-35 197  3,46+0,81
3. L.iistii 51 3,410,799 < < 36+ 64 3,70+0,81
PGEO 1. Onlisans 163 3,88+0,86 ~ —_ 1-2 1-2 18-25 82 4,01+0,88
2.Lisans 129  3,53x0,80 & =4 26-35 197 3,58+0,79
3. L.iistii 51 3,710,766 < < 36+ 64 3,81+0,82
PGO 1. Onlisans 163 4,15+0,52 - 1-2 1-2 1825 82  4,28+0,52
2.Lisans 129 395044 & =4 26-35 197 3,95+0,44
3. L.iistii 51 3,99+0,40 < < 36+ 64  4,08+0,46
**T-Testi Meslek n Mean+Std p P Deprem bélgesinde n Mean+Std
Secimi Deviation meslek deprem gorev aldimz nm? Deviation
se¢imi bolg.
gorev
ISORO Bilingli 309 4,62+0,41 0,697 0,004 Evet 96 4,71+0,34
Bilingsiz 34 4,59+0,51 Hayir 247 4,58+0,45
IPERO Bilingli 309 4,40+0,46 0,862 0,025 Evet 96 4,49+0,42
Bilingsiz 34 4,39+0,58 Hayir 247 4,37+0,49
PGAO Bilingli 309 4,40+0,48 0,057 0,598 Evet 96  4,35+0,40
Bilingsiz 34 4,14+0,75 Hayir 247 4,38+0,56
PGYO Bilingli 309 4,48+0,47 0,643 0444 Evet 96  4,51+0,43
Bilingsiz 34 4,44+0,52 Hayir 247 4,47+0,49
PGOO Bilingli 309 3,6740,84 0,020 0,009 Evet 96 3,44+0,83
Bilingsiz 34 3,31+0,95 Hay1r 247 3,71+0,85
PGEO Bilingli 309 3,77+0,82 0,003 0,241 Evet 96 3,64+0,82
Bilingsiz 34 3,31+0,85 Hayir 247 3,76+0,84
PGO Bilingli 309  4,08+0,47 0,001 0,079 Evet 96 3,99+0,41
Bilingsiz 34 3,80+0,50 Hayir 247 4,08+0,51
*Anova
**Independent t-testi
Calismaya katilan paramediklerin 6lgek sorumlulugu  (r=0,237; p<0,05) ve is
puan ortalamalarinin; is sorumlulugu ve is performanst arasinda (r=0,237; p<0,05)

performans1 arasinda (r=0,380; p<0,05)
pozitif yonli ve anlamli bir iligki
bulunmustur. Psikolojik Gili¢lendirme ile is

pozitif yonlii ve anlamli bir iliski bulunmustur
(Tablo 4).
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Tablo 4. Caligmaya katilan paramediklerin 6l¢cek puan ortalamalar1 arasindaki iliski

1 2 3
1.ISORO Pearson Correlation 1
Sig. (2-tailed)
n 343
2.iPERO Pearson Correlation ,380%* 1
Sig. (2-tailed) 0,00
n 343 343
3.PGO ,237%* ,237%* 1
0,00 0,00
n 343 343 343
Pearson Correlation
Psikolojik Giiclendirmenin Alt negatif yonlii anlamli bir etkiye sahip oldugu

boyutlarinin Is Performansma Etkisi ve H1
hipotezlerinin istatistiksel olarak
degerlendirilmesine yonelik yapilan analiz
sonucunda;  Psikolojik  Gliglendirmenin
Anlamlhilik alt boyutunun Is Performansi
iizerinde etkisi bulunmamaktadir (B=,107,
p>0,001). Yeterlilik alt boyutunun s
Performansi iizerinde (p=,246, p<0,001), Etki
alt boyutunun Is Performansi iizerinde
(B=,204, p<0,001) pozitif yonlii anlamli bir
etkiye sahip oldugu Ozerklik alt boyutunun Is

bulunmustur.  Psikolojik  Gii¢lendirme s
Performansindaki degisimin yaklasik
%14’inii (R2=0,144) aciklamaktadir. Ayrica,
Durbin-Watson (DW) istatistik analizi ile atik
degerlerin arasinda otokorelasyon durumu
kontrol edilmis ve DW=1,866 bulunmus yani
otokarelasyon durumunun olmadigi tespit
edilmistir. VIF (Variance Inflation Factor)
analizi sonucunda ise VIF katsayisi 5’in
altinda olarak bulunmustur. Olgekler ve alt
boyutlar1 arasinda dogrusallik olmadig: tespit

Performans1 iizerinde (B=-,157, p<0,001) edilmistir (Tablo 5).
Tablo 5. Psikolojik giiglendirmenin alt boyutlarinin is performansina etkisi ve H1 hipotezlerinin testi.
B SH. B t P VIF DW Sonug

ISPER (sabit) 2,777 ,257 10,791 ,000
PGA ,097 ,052 ,107 1,851 ,065 1,315 H2a;Red
PGY ,244 ,057 ,246 4,282 ,000 1,303 1,866 H2b;Kabul
PGO -,087 ,036 -, 157 -2,403 ,017 1,683 H2c;Red
PGE 115 ,038 ,204 3,040 ,003 1,770 H2d;Kabul

R2=0,14 (PGAO, PGYO,PGOO, PGEO), p<0.001

Psikolojik Gii¢lendirmenin alt boyutlarinin
Is Sorumluluguna Etkisi ve H2 hipotezlerinin
istatistiksel olarak  degerlendirilmesine
yonelik yapilan analiz sonucunda; Psikolojik
Gii¢lendirmenin Anlamlilik alt boyutunun Is
Sorumlulugu fizerinde (B=,142, p<0,001)
pozitif yonlii anlamli bir etkisi bulunmaktadir.
Yeterlilik alt boyutunun Is Sorumlulugu
iizerinde (B=,246, p<0,001), Ozerklik alt
boyutunun Is Sorumlulugu iizerinde (p=-,250,
p>0,001) ve Etki alt boyutunun s
Sorumlulugu iizerinde (B=,508, p>0,001)
anlamli bir etkisi olmadig1 tespit edilmistir.

Psikolojik Giiglendirme Is Sorumlulugundaki
degisimin  yaklasik %12’sini  (R2=0,12)
aciklamaktadir. Ayrica, Durbin-Watson (DW)
istatistik analizi ile atik degerlerin arasinda
otokorelasyon durumu kontrol edilmis ve
DW=1,637 bulunmus yani otokorelasyon
durumunun olmadig1 tespit edilmistir. VIF
(Variance Inflation Factor) analizi sonucunda
ise VIF katsayist 5’in altinda olarak
bulunmustur, o6l¢ekler ve alt boyutlar
arasinda dogrusallik olmadig tespit edilmistir
(Tablo 6).

Tablo 6. Psikolojik giliglendirmenin alt boyutlarinin is sorumluluguna etkisi ve H2 hipotezlerinin testi.

B SH. p t P VIF DW  Sonug
ISSOR (sabit) 3,126 234 13,353 ,000 1,637
PGA ,203 ,048 ,250 4,273 ,000 1,315 H3a;Kabul
PGY ,127 ,052 ,142 2,440 ,015 1,303 H3b;Kabul
PGO -,008 ,033 -,017 -,250 ,803 1,683 H3c;Red
PGE ,017 ,034 ,034 ,508 ,612 1,770 H3d;Red

R2=0,12 (PGAO, PGYO,PGOO, PGEO), p<0.001
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Is Sorumlulugun Is Performansma Etkisi
ve H3 hipotezinin istatistiksel olarak
degerlendirilmesine yonelik yapilan analiz
sonucunda; Is Sorumlulugunun Is
Performans: iizerinde (B=,380, p<0,001)
pozitif yonlii anlamli bir etkisi bulunmaktadir.
Is  Sorumlulugu Is  Performansindaki
degisimin yaklastk %Il4’tni (R2=0,14)
aciklamaktadir. Ayrica, Durbin-Watson (DW)

istatistik analizi ile atik degerlerin arasinda
otokorelasyon durumu kontrol edilmis ve
DW=1,749 bulunmus yani otokorelasyon
durumunun olmadig1 tespit edilmistir. VIF
(Variance Inflation Factor) analizi sonucunda
ise VIF katsayisi 1 olarak bulunmustur,
Olgekler arasinda dogrusallik olmadigr tespit
edilmistir (Tablo 7).

Tablo 7. Is sorumlulugunun is performansina etkisi ve H3 hipotezinin testi.

B SH. B p VIF DW Sonug¢
ISSOR (sabit) 3,113,199 15,634,000 | 749
ISPER ,341 ,045 ,380 7,585 ,000 1,000 ’ H4;Kabul
R2=0,14, p<0.001
Tartisma iistesinden gelme seviyelerini de
Insan hayatin1 odak noktasina alan saglik ylfkseltmekte, yetenekleri  dogrultusunda
yiiksek hedefler koymaya

hizmetleri sunumu igerisinde hastane Oncesi
saglik olgularina miidahale eden
paramediklerin, performanslari ve
sorumluluklart ~ saglik  sorunu  yasayan
bireyleri dogrudan etkilemektedir. Bu yilizden
paramediklerin hedeflerine ulasmada basarili
olmalar1 ve bu basarinin ger¢eklesmesinde de
kendine giiven duymasi psikolojik
giiclendirme ile dogrudan ilgilidir.

Calismaya katilan  paramediklerin  Is
Performanst  Olgek  puan  ortalamasi
4,40+0,471, Is Sorumlulugu Olcek Puan
ortalamasi 4,61+0,423, Psikolojik
Giiclendirme  Olgek  puan  ortalamasi
4,05+0,483 olarak  bulunmustur. Puan
ortalamalar1 paramediklerin is performansi, is
sorumlulugu ve psikolojik giiclendirmelerinin
yiikksek oldugunu gostermektedir. Pratisyen
hekimler ile yapilan bir ¢alismada, saglik
calisanlarinin ¢alisma ortami g6z Oniinde
bulunduruldugunda kendilerinden beklenen
performanst  gOstermelerinde  psikolojik
giiclendirmenin etkisinin biiyiik olduguna,
psikolojik giiglendirmenin i performansi
iizerinde dogrudan bir etkiye sahip olduguna
vurgu yapilmistir.®® Saglik calisanlart ile
yapilan bir c¢alismada, saglik calisanlariin
psikolojik olarak giiclendirilmelerinin
performanslarin1  olumlu yonde etkiledigi
ortaya konulmustur.*! Bir baska calismada,
isgorenlerin giiclendirme algilar1 ile orgiitsel
baglilik ve performans arasinda pozitif ve
anlamli iligkiler oldugu  gdriilmiistiir.¢
Calisanlarin i3 sorumlulugu duygusunun
yiiksek olmasi, isteki zorluklarin kolayca

yonlendirmektedir.*?

Paramediklerin egitim durumlarina gore
Olcek puan ortalamalarinda 6nlisans mezunu
paramediklerin  6lcek puan ortalamalar
yiiksek diizeydedir (Tablo 3). Aldiklar1 dort
donem teorik ve uygulama agirlikli derslerin
sonunda paramedikler, meslek farkindaliklari,
meslegin felsefesi, hastane dncesi hastay1 acil
degerlendirebilme, sorunu belirleyerek acil
miidahale planlama ve uygulama ile yapilan
uygulamanin degerlendirilmesi gibi bir¢ok
becerileri kazanmalar1 amaglanarak®® mezun
edilmektedirler. Aldiklar egitim
dogrultusunda 1$ sorumluluklari,
performanslart ve psikolojik gli¢lendirme
yetkinliklerine sahip olarak mezun olduklari
goriilmektedir.

Hastane oOncesi saglik calisanlart ile
yapilan bir ¢aligmada is doyumu ve mesleki
kaygi1 diizeylerinin belirlenmesinde 18-25 yas
grubunun o6l¢ek puanlar1 yiiksek bulunmus,
gen¢ saglikgilarin is hayatlarmin  basinda
olmalar1 ve bir adaptasyon siireci igerisinde
olmalar1 nedeniyle yiiksek puan aldiklarim
diisiindiirmiistiir.** Bu calismadaki genc
paramediklerin de 6l¢cek puanlarinin yiiksek
olmasi ige yeni baslamis olmalar1 nedeniyle
bilgilerinin yeni olmasi, sahada bu bilgilerin

kullannrminda  performans  gostermeleri,
sorumluluklarinin ve psikolojik
giiclendirmelerinin yiiksek oldugunu

gostermektedir.

Paramediklerden = mesleklerini  bilingli
secenlerin  Psikolojik Giiclendirme Olgek
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puan ortalamas1 ile Ozerklik ve Etki alt
boyutlarinin 6lgek puan ortalamalar1 yiiksek
bulunmustur (Tablo 3). Bireylerin
gergeklestirdikleri eylemlerin kaynagi olarak
kendilerini gormesi Ozerkliktir. Paramedik
meslegini  bilingli segen bireyler sahada
gerceklestirdikleri  performansin  kaynagi
olarak kendilerini gormektedirler. Etki ise
bireylerin ic¢indeki bulunduklar1 caligsma
sistemini etkilemeleri ya da orgiitsel sonuglara
etki ettiklerine inanmalart  durumudur.'®
Bilingli olarak paramedik meslegini segen
bireylerin bu nedenle Psikolojik Gili¢lendirme
alt boyutu olan, Etki 6l¢cek puanlar yiiksektir.

Paramediklerin deprem bdlgesinde gorev
alip almamalarma gére Olgek  puan
ortalamalarinda Is Sorumlulugu ve Is
Performansi 6lgek puan ortalamalari deprem
bolgesinde gorev alan paramediklerin 6lgek
puan ortalamasi yiiksek bulunmustur (Tablo
3). Insan hayatmin s6z konusu oldugu afet
bolgesinde gorev alan paramediklerin is
sorumlulugu ve is performansi 6l¢ek puan
ortalamast gorevlerinin bilincinde
olduklarinin acik gostergesidir. Isgdrenlerin
becerilerini, yeteneklerini ve bilgi ve
donanimlarin1 etkin bir sekilde kullanmalari
ve yapilan iste 6zerklik taninmasi halinde is
performans1  gostermeleri daha olasidir.¥
Mikro diizeyde, 1is performansit calisan
motivasyonundan, s0z konusu
profesyonellerin egitim diizeylerinden ve
calisanlarin kisisel 6zelliklerinden etkilenir.*®

Psikolojik Giiglendirme ile Is Performansi
ve Is Sorumlulugu arasinda, Is Performans ile
Is Sorumlulugu arasinda pozitif ydnlii bir
iligki bulunmustur. Psikolojik
Giiglendirmenin alt boyutlarinin is
performansina etkisi incelendiginde Yeterlik
ve Etki boyutu pozitif yonlii anlamli olarak
etkilerken, Anlamlilik boyutunda anlamli bir
etki bulunmamus, Ozerklik boyutu ise negatif
yonlii anlamhi  bir etkide bulunmustur.
Calismamizin bu sonucu, yapilan ¢alismalarla
benzerlik gostermektedir. Psikolojik
Giliglendirmenin dort alt boyutunun da is
performansim1  anlamli  olarak etkiledigi
goriilmektedir.*347#® Psikolojik Giiglendirme
alt boyutlarmin Is Sorumluluguna etkisi
incelendiginde Anlam ve Yeterlik boyutu
pozitif yonlii anlamli olarak etkilemekte,

ADYU Saglik Bilimleri Derg. 2024;10(1):84-96.

Ozerklik boyutu negatif yonlii anlamli bir
etkide bulunurken Etki boyutunda anlamli bir
etki bulunmamistir. Calismanin dogal bir
afetin gercgeklestigi bir zamanda yapilmasinin
Is Performansinda Anlamlilik ve Ozerklik alt
boyutlarmi, Is Sorumlulugunda Ozerklik ve
Etki boyutunu olumsuz etkiledigi
diisiiniilmekte olup Is Sorumlulugunun Is
Performansina etkisi pozitif yonlii ve anlaml
bulunmustur.

Hastane Oncesi insan hayati ile ilgili tiim
olgulara miidahale eden paramediklerin
Psikolojik Giiglendirme, Is Performanslar1 ve
Is Sorumluluklar1 &lgek puan ortalamalar1 bu
calismada yiiksek diizeyde bulunmustur.
Calismanin  afet doneminde  yapilmasi
paramediklerin is performanslarinin dnemini
ve 13 sorumluluklarimin ne kadar biiyiik
oldugunu ortaya koymaktadir. Psikolojik
Giiclendirmenin Is Performansma etkisinde
Anlam boyutunda anlamli bir etki tespit
edilememis ve Ozerklik boyutunda negatif
yonlii anlamli bir etki tespit edilmistir. Anlam
boyutu isgdrenin inanislari, profesyonellikleri
ile ilgilidir. Calismanin dogal bir afet zamani
yapilmasimnin anlam boyutunu da etkiledigi,
ozerklik boyutunun ise negatif yonlii oldugu
yani performans arttikca Ozerk davranisin
azaldigi  gorilmiis, bunun nedenin ise
gosterilen performansin kisiselligin  Oniine
gectigi olarak diisiiniilmektedir. Psikolojik
Giiclendirmenin Is Sorumluluguna etkisinde
Ozerklik ve Etki boyutunda anlamli bir etki
tespit  edilememistir. ~ Ozerklik  bireysel
anlamda 1s konusunda gosterilen kisisel
performansi temsil ettiginden paramediklerin
stresli zorlu bir meslegi yerine
getirmelerinden  dolayr  sorumluluklarinin
ozerk davranislarinin Oniine gegctigi, Etki alt
boyutunda ise yine sorumluluklarinin farkinda
olarak  bulunduklari  ortami  etkileme
degistirme  ¢abast  i¢inde  olmadiklar
diistiniilebilir.

Arastirmanin kisithhklar:

Arastirmanin evrenini olusturan Paramedik
ve Hastane Oncesi Acil Tip Dernegi iiyesi
paramediklerin anket sorularina verdikleri
cevaplarin samimi ve gercege uygun oldugu
varsayllmaktadir. Arastirma Paramedik ve
Hastane Oncesi Acil Tip Dernegi iiyesi
paramedikler ile yapilmistir. Arastirma bu
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evren ile smirli oldugundan bulgulara dair
genelleme yapilirken gbzoniinde
bulundurulmalidir. Aragtirmanin bir diger
kisithilig1 afet doneminde yapilmis olmasidir.

Sonu¢

Psikolojik giiclendirme, bireyin is roli ile
ilgili kendisinin yonelimini belirleyen dort
ayrt biligsel tutumunun artan igsel gorev
motivasyonu olarak tanimlanmistir. Psikolojik
giiclendirmenin anlam, yetkinlik, 6zerklik,
etki boyutlarina yonelik iggorenlere kisisel,
etkilesimsel ve davranmigsal egitimlerin
verilmesi Orgiitiin basarisin1 ve verimliligini
arttiracaktir. Psikolojik giiclendirme diizeyi
yiksek olan iggorenler yaptiklart iste
kendilerini  yeterli hissedecekler, yerine
getirdikleri gorevlerinden basarili olduklarina
inanmalari, Ozgiivenlerinin arttmasi, Orgiit
icerisinde kendilerinin de s6z sahibi oldugunu
gormeleri, yaptiklart isin Onemli olarak
goriilmesi performanslarina yansiyacaktir.

Hastane oOncesi saglik  hizmetlerinin
sunumunda kilit noktada olan paramediklerin
psikolojik giliclendirmelerinin is sorumlulugu
ve is performansint etkiledigi goriilmiis,
psikolojik  giiclendirmenin ~ bu  saghk
profesyonelleri i¢in 6nemli oldugu ortaya
konulmustur.  Psikolojik  gliclendirme, 1is
sorumlulugu ve 1is performanst sadece
paramedikler i¢in  degil diger saglk
profesyonelleri ve isgorenler icin de Onem
tagimaktadir.

Is sorumlulugu yiiksek olan isgdrenlerin is
performansin {ist diizeyde gerceklestirdikleri
bu calisma Ozelinde degerlendirilmistir. Is
sorumlulugunun isgoreninin igsel
motivasyonuna etki etmesiyle 1$
performansini etkiledigi, bu nedenle iggérenin
gorev taniminin Onemli oldugu ve gorev
tanimina uygun gorevlendirmeler
dogrultusunda 1 sorumlulugunun yerine
getirilmesinin i performansini etkileyecegi
kanaatine varilmistir.

Bu caligmanin bundan sonraki saglik
profesyonelleri ve diger isgdrenler ile
yapilacak ¢aligmalar igin, ayrica s
Sorumlulugu Olgegi’nin farkli disiplinlerle
etkisi,  aracilifi,  diizenleyici  roliinlin
degerlendirildigi caligmalarla literatiire katk1
saglayacag diisiiniilmektedir.

Arastirmanin etik boyutu

flgili  dernek  ydnetim  kurulundan
03.04.2023 tarih ve 2023/1 sayili izin yazisi
ve 1ilgili tniversitenin Etik Komisyonunun
11.01.2023/1 sayil1 karar1 ile izin alinmistir.
Arastirmanin siireci Helsinki Bildirgesine
uygun olarak yiiriitiilmiistiir. Is sorumlulugu
Olceginin Tiirkce gecerlilik ve giivenilirlik
calismast ic¢in yazarlardan izin alinmstir.
Calismaya katilmay1 kabul eden
paramediklere  gonderilen Google form
linkinde c¢alismaya goniilliililk esasina gore
katildiklarima dair bilgilendirme yapilmis
bilgilendirilmis onam formu onay1 alindiktan
sonra anket formuna gegis izni verilmigtir.
Ayrica diger Olgekler iginde yazarlardan
gerekli izinler alinmistir.

Yazar Katkilar:

Fikir/Kavram, Tasarim, Denetleme,
Kaynaklar, Veri Toplama ve Isleme, Analiz
ve Yorum, Literatiir Taramasi, Makale
Yazimi, Elestirel Inceleme D.U.

Tesekkiir

Calismaya katilan paramediklere tesekkiir
ederim.

Cikar Catismasi1 Beyam

Yazarin herhangi bir kurum/kurulugla
cikara dayali iliskisi yoktur.

Arastirma Destegi

Calismayr maddi olarak destekleyen
kisi/kurulus yoktur.

Hakem Degerlendirmesi
Di1s bagimsiz.
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