


ssociate Editors

Editor-in-Chief

I



 
 

 
 











1
Evaluation of Choroidal Vascular Index and Optical Coherence Tomography Angiography Findings 
in Amblyopic Patients
Ambliyopik Hastalarda Koroid Vasküler İndeksin ve Optik Koherens Tomografi Anjiyografi Bulgularının 
Değerlendirilmesi
Rasit Dilek, Abdullah Beyoglu, Hamza Kose............................................................................................................. ............... 53-61

Development of the Professional Attitudes of Health Discipline Students’ Scale 
Sağlık Disiplini Öğrencilerinin Mesleki Tutum Ölçeğinin Geliştirilmesi
Ayise Karadag, Filiz Hisar, Zehra Gocmen Baykara ............................................................................................................................................ 62-70

Leyla Kose Leba, Ahmet Bugrul, Betigul Yuruten Corbacioglu, Figen Guney ... 88-91

Tuzlukçu İlçesi 18 Yaş Üstü Bireylerin Kanser Taramalarına Yönelik Bilgilerinin Değerlendirilmesi
Evaluation of Knowledge of Individuals Over the Age of 18 on Cancer Screening in Tuzlukçu District 
Seyfettin Abuoğlu, Lütfi Saltuk Demir 71-75

Comparison of Pain, Exercise Beliefs, Body Awareness, and Pain Beliefs in Patients with Cervical Disc 
Herniation and Lumbar Disc Herniation
Servikal Disk Hernisi ve Lumbal Disk Hernisi Olan Hastalarda Ağrı, Egzersiz İnanışı, Vücut Farkındalığı ve Ağrı 
İnançlarının Karşılaştırılması 
Hanife Dogan, Yavuz Ozkan..................................................... 76-81

Delayed Diagnosis of Plantar Melanoma: Insights from a Case Report
Plantar Melanomun Gecikmiş Tanısı: Bir Olgu Sunumundan Çıkarımlar
Petek Ustun, Seda Tas Aycicek, Umut Mert Turan... . . . . . . 9 -96

The Role of Nursing Management in Preventing Hospital-Acquired Infections in the Plastic Surgery Department: 
Evaluation of Surveillance Data in a University Hospital 
Fatma Ezgi Yorgancılar, Mehmet Dadacı .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82-87

Plastik Cerrahi Servisinde Hastane Enfeksiyonlarının Önlenmesinde Hemşirelik Yönetiminin Rolü: 
Bir Üniversite Hastanesinde Sürveyans Verilerinin Değerlendirilmesi

Compression Neuropathies Coexisting with Motor Neuron Disease
Motor Nöron Hastalıkları ile Birlikte Görülen Sıkışma Nöropatileri



 

MEVLANA TIP BİLİMLERİ
MEVLANA MEDICAL SCIENCES

Değerli ımız,

 
  

Bilimsel bilginin hızla geliştiği günümüzde, güvenilir, etik ilkelere bağlı ve nitelikli akademik 
yayıncılık her zamankinden daha büyük önem taşımaktadır. Dergimiz, temel tıp bilimlerinden cerrahi ve 
dahili tıp disiplinlerine kadar geniş bir yelpazede özgün araştırmaları, derlemeleri ve olgu sunumlarını 
bilim dünyasına kazandırmayı hedeflemektedir. Bu sayımızda farklı uzmanlık alanlarından güncel 
araştırmalar, klinik deneyimler ve literatüre katkı sağlayacak bilimsel çalışmalar yer almaktadır. 
Hakemlik sürecinden başarıyla geçen tüm makalelerin, araştırmacılar ve klinisyenler için değerli bir 
kaynak oluşturacağına inanıyoruz.

Bilimsel yayıncılığın temelini oluşturan tarafsızlık, şeffaflık ve etik değerlere bağlılığımızı 
sürdürerek ulusal ve uluslararası görünürlüğümüzü artırmaya yönelik çalışmalarımıza devam etmekteyiz. 
Dergimizin indekslenme süreçlerinin geliştirilmesi, uluslararası iş birliklerinin artırılması ve yayın 
kalitesinin sürekli yükseltilmesi öncelikli hedeflerimiz arasında yer almaktadır.

Bu sayının hazırlanmasında özveriyle çalışan editörlerimize, editör kurulu üyelerimize, 
hakemlerimize, yazarlarımıza, emeği geçen tüm çalışma arkadaşlarımıza ve derginin yayınlanmasını 
sağlayan NEU PRESS ailesine içten teşekkür eder; yayımlanan çalışmaların bilim dünyasına ve sağlık 
uygulamalarına değerli katkılar sunmasını dileriz.
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Ambliyopik Hastalarda Koroid Vasküler İndeksin ve Optik Koherens Tomografi 
Anjiyografi Bulgularının Değerlendirilmesi

ÖZET

Amaç: Hipermetropik anizometropik ambliyopili çocuklarda koroid vasküler indeksi (KVİ) ve optik 
koherens tomografi anjiyografi (OKTA) parametrelerini yaş-cinsiyet eşleştirilmiş sağlıklı gözlerle 
karşılaştırmak.
Yöntemler: Çalışmaya hipermetropik anizometropik ambliyopili 40 çocuk ve 40 sağlıklı kontrol dahil 
edildi. En iyi düzeltilmiş görme keskinliği, aksiyal uzunluk, merkezi makula kalınlığı, retinal sinir lifi 
tabakası kalınlığı (RSLT), subfoveal koroid kalınlığı (SFKK), yüzeyel ve derin vasküler dansite (VD), foveal 
avasküler zon (FAZ) ve KVİ ölçüldü.
Bulgular: Aksiyal uzunluk ambliyopik gözlerde sağlıklı ve kontrol gözlerine kıyasla anlamlı kısaydı (p < 
0,001). SFKK, RSLT, merkezi makula kalınlığı ile lüminal ve stromal alanlarda gruplar arasında anlamlı 
fark saptanmadı. KVİ ambliyopik gözlerde belirgin düşüktü (sağlıklı göze karşı p = 0,012; kontrol gözüne 
karşı p = 0,024). Yüzeyel VD ambliyopik gözlerde azalırken (her iki karşılaştırma için p = 0,001) derin VD 
ve FAZ gruplar arasında farklılık göstermedi.
Sonuç: Hipermetropik anizometropik ambliyopi, yüzeyel retinal VD ve koroidal vasküler-stromal dengede 
seçici değişikliklerle ilişkiliyken derin retinal yapı ve FAZ korunmaktadır. KVİ, ambliyopide koroidal 
tutulumu değerlendirmek için umut vadeden bir biyobelirteçtir.

Anahtar Kelimeler: Ambliyopi, Koroidal Vasküler İndeks, Optik Koherens Tomografi Anjiyografi, Retinal 
Vasküler Dansite

ABSTRACT

Purpose: To investigate choroidal vascular index (CVI) and optical coherence tomography angiography 
(OCTA) parameters in children with hyperopic anisometropic amblyopia compared with age- and sex-
matched healthy controls.
Methods: Forty children with hyperopic anisometropic amblyopia and 40 healthy controls were enrolled. 
Best-corrected visual acuity, axial length, central macular thickness, retinal nerve fiber layer thickness, 
subfoveal choroidal thickness, superficial and deep vessel density, foveal avascular zone, and CVI were 
measured.
Results: Axial length was significantly shorter in amblyopic eyes than in fellow and control eyes (p < 0.001). 
Subfoveal choroidal thickness, retinal nerve fiber layer thickness, central macular thickness, and luminal 
and stromal areas did not differ significantly. CVI was significantly lower in amblyopic eyes (fellow eye: p 
= 0.012; control eye: p = 0.024). Superficial vessel density was reduced in amblyopic eyes (p = 0.001), while 
deep vessel density and foveal avascular zone remained comparable.
Conclusions: Hyperopic anisometropic amblyopia is associated with selective reductions in superficial 
vessel density and choroidal vascular-stromal balance, while deep retinal vasculature and foveal avascular 
zone remain preserved. CVI represents a promising biomarker for evaluating choroidal involvement in 
amblyopia.

Key words: Amblyopia, Choroidal Vascular Index, Optical Coherence Tomography Angiography, Retinal 
Vessel Density
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INTRODUCTION
 Amblyopia is a visual disorder that arises as a result 
of disrupted normal development of binocular vision or 
insufficient visual stimulation and is clinically defined by a 
reduction in best-corrected visual acuity (BCVA) in one or 
both eyes (1). The estimated global prevalence of amblyopia 
has been reported as 1.36% in a systematic review that 
included 97 studies conducted in pediatric populations (2). 
Amblyopia is regarded as one of the leading causes of visual 
impairment, particularly unilateral vision loss, in children, 
and constitutes a neurodevelopmental visual disorder that 
develops as a result of insufficient visual stimulation or 
abnormal binocular interaction during early childhood; 
early diagnosis and the timely implementation of appropriate 
treatments (e.g., occlusion therapy and optical correction) can 
largely prevent long-term visual impairment, as cases treated 
at an early age show significant improvements in BCVA (3).
 When the etiology of amblyopia is examined in the 
literature, the two most common subtypes are strabismus-
related amblyopia (strabismic amblyopia) and amblyopia 
secondary to interocular differences in refractive error 
(anisometropic amblyopia), both of which are considered 
major causes of the condition. Strabismic and anisometropic 
mechanisms may lead to amblyopia through distinct 
neurodevelopmental processes, and each may contribute 
to amblyopia development either independently or in 
combination; therefore, amblyopia may arise from strabismus, 
anisometropia, or a coexistence of both factors (4).
 Pioneering studies on the development of the visual 
pathways began with the experimental work of Hubel 
and Wiesel, who demonstrated the effects of disrupted 
binocularly balanced vision on cortical plasticity using 
models of monocular deprivation and iatrogenic exotropia 
in animal subjects; these studies revealed that abnormal 
visual experience during the critical period leads to reversible 
structural changes in the visual cortex (5). Within the visual 
system, magnocellular (Y) ganglion cells, which are associated 
with motion and depth perception, and parvocellular (X) 
ganglion cells, which are related to color and form perception, 
project from the retina to the lateral geniculate nucleus via 
distinct pathways. The function of X cells is critical for high 
visual acuity; in amblyopic eyes, a reduction in X-cell function 
has been observed as a consequence of patterned visual 
deprivation during the critical period (6). At the cortical level, 
the visual cortex is organized into ocular dominance columns 
and orientation columns, and the accurate and synchronous 
representation of inputs from both eyes is essential for normal 
binocular development; abnormal binocular interactions (e.g., 
suppression, diplopia, or visual confusion) disrupt binocular 
integration through cortical inhibitory mechanisms, thereby 
contributing to the pathogenesis of amblyopia (7, 8). During 

this critically sensitive period (particularly the first few years 
of life and ages 6-12), a lack or disruption of appropriate visual 
stimuli can lead to the development of amblyopia, and early 
intervention is more effective during this period when visual 
plasticity is high (5).
 The choroid, which plays important roles in eye physiology 
and homeostasis (such as temperature control, nutrition, and 
waste removal), may also play a role in the pathophysiology 
of amblyopia. It is believed that the choroid's ability to change 
in thickness and volume influences the formation of a clear 
retinal image (9). Recent studies have demonstrated that 
changes in subfoveal choroidal thickness (SFCT), which 
may help regulate the clarity of the retinal image, can occur 
even over short time periods (10). Studies in the literature 
have reported that, in amblyopic eyes, both SFCT and 
macular thickness are greater compared with the fellow eyes 
of the same patients as well as with the eyes of subjects in 
the control group (11, 12). However, the analysis of choroidal 
changes based solely on SFCT may have certain limitations, 
as SFCT can be influenced by various factors, including age, 
sex, refractive status, systolic blood pressure, axial length, 
anterior chamber depth, and lens thickness (13). In addition, 
diurnal fluctuations in SFCT of up to approximately 20–30 
μm have been reported (14). For these reasons, analyses of 
choroidal changes based on SFCT have been reported to have 
low repeatability and limited reliability (14). More recently, 
the binarization technique has enabled the assessment of the 
choroidal vascular index (CVI), a parameter that integrates 
both the structural and vascular components of the choroid. 
CVI has been reported to overcome some of the limitations of 
choroidal thickness measurements, which may be influenced 
by systemic and ocular factors such as age and axial length 
(15).
 Optical coherence tomography angiography (OCTA) 
is a novel, noninvasive vascular imaging technology that 
enables three-dimensional visualization of retinal blood flow, 
provides clear delineation of vascular architecture, and allows 
for layer-by-layer quantitative analysis of retinal perfusion. 
It has been widely used in the diagnosis and follow-up of 
various fundus diseases as well as in investigations of disease 
pathogenesis. Previous OCTA studies have demonstrated 
reduced vessel density (VD), particularly in the superficial 
capillary plexus, in amblyopic eyes compared with fellow and 
control eyes (16-18). In addition, the foveal avascular zone 
(FAZ), an indicator of foveal development and microvascular 
integrity, has been evaluated in amblyopia, although results 
remain inconsistent (16-19). Therefore, OCTA may provide 
valuable insights into microvascular changes that cannot be 
detected by conventional structural OCT alone. In this study, 
we aimed to investigate alterations in the CVI and OCTA 
findings in patients with amblyopia.
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MATERIALS AND METHODS
 A total of 40 anisometropic hyperopic patients aged 
between 9 and 18 years who received amblyopia treatment at 
our clinic between January 1, 2017, and March 31, 2018, were 
retrospectively identified and included by reviewing medical 
records. In addition, 40 age- and sex-matched healthy subjects 
were enrolled as a control group. The study included the right 
eyes of all patients.
 Amblyopia was diagnosed as a best-corrected visual acuity 
(BCVA) of less than 8/10 in one eye with a difference of at 
least two Snellen lines compared with the fellow eye, which 
had a BCVA of ≥0.8. Patients were categorized according to 
the etiology of amblyopia. The refractive amblyopia group 
included only patients with hyperopic refractive errors and 
anisometropia defined as an interocular refractive difference 
of ± 2.0 diopters or greater. Patients with meridional amblyopia 
or astigmatic amblyopia were excluded. Additionally, 
patients with amblyopia due to organic causes, a history of 
ocular surgery, autoimmune or inflammatory diseases that 
could affect retinal or choroidal involvement or thickness, 
current medication use, high caffeine consumption or heavy 
smoking, systemic comorbidities, or poor compliance with 
OCT imaging were excluded from the study.
 The control group consisted of individuals who presented 
for routine outpatient visits, had no significant refractive 
error (± 2 Dioptri) or manifest strabismus, demonstrated 
BCVA of 20/20 in both eyes, and were able to undergo 
OCT examinations. To ensure data homogeneity, only right 
eyes were included in the analysis. For all participants, data 
retrieved from medical records included best-corrected visual 
acuity measured using a Snellen chart, intraocular pressure 
measured with a non-contact tonometer (NCT-10, Shin-
Nippon, Japan), autorefraction (Tonoref II, Nidek, Japan), 
slit-lamp biomicroscopy, fundus examination, as well as OCT 
and OCTA measurements.
 All OCT measurements were performed using the same 
spectral-domain OCT device (ZEISS CIRRUS HD-OCT 
5000, Carl Zeiss Meditec, Inc., Dublin, USA). This system 
operates at an A-scan rate of 27,000 scans per second, utilizes 
a light source with a central wavelength of 840 nm, and 
incorporates a superluminescent diode with a bandwidth of 
85 nm. It provides an axial tissue resolution of approximately 
5 μm and a scanning depth of 2 mm. The device scans a 6 
× 6 mm area for both macular and optic disc imaging. For 
the Optic Disc Cube protocol, 200 B-scans consisting of 
200 A-scans each were acquired, while the Macular Cube 
protocol comprised 128 B-scans with 512 A-scans per 
B-scan. (20) Retinal nerve fiber layer (RNFL) thickness was 
measured using the standard 200 × 200 optic disc cube scan 
protocol with the eye-tracking system activated, by scanning 
a peripapillary circular area with an approximate diameter 

of 3.46 mm. The analysis provided global and sectoral RNFL 
thickness values, including the temporal, superotemporal, 
superonasal, nasal, inferonasal, and inferotemporal sectors, 
and the global measurement was accepted as the mean RNFL 
thickness. Central macular thickness was obtained from the 
macular thickness map analysis generated by the SD-OCT 
system.
 For choroidal imaging, a high-resolution 21-line enhanced 
depth imaging (EDI) foveal scan was obtained from each 
participant. Images with poor signal strength, focal signal 
loss, or motion artifacts were excluded from the analysis. 
Subfoveal choroidal thickness was defined as the distance 
between the outer border of the hyperreflective retinal 
pigment epithelium and the inner surface of the sclera, and 
was manually measured at the fovea by the same experienced, 
independent, masked observer using the device’s built-in 
software (21). Each measurement was repeated twice, and the 
mean of the two measurements was used for the final analysis. 
All OCT examinations were performed between 08:00 
and 12:00 to minimize the effects of diurnal variation, and 
participants were instructed to abstain from coffee, smoking, 
chocolate, and fluid intake for at least three hours prior to the 
measurements.
 The choroidal stromal area and choroidal luminal area 
were evaluated using the method described by Sonoda et al. 
(22) Briefly, in EDI–SD-OCT images, the upper boundary 
of the region of interest (ROI) was defined as the retinal 
pigment epithelium (RPE) line, and the lower boundary as 
the choroidoscleral interface. The analyzed area was selected 
as a 1,500 μm–wide region centered on the fovea, extending 
750 μm nasally and 750 μm temporally. Binarization of the 
choroidal area on OCT images was performed using ImageJ 
software (version 1.53; National Institutes of Health, USA; 
http://imagej.nih.gov/ij/). After defining the ROI, three 
choroidal vessels with luminal areas larger than 100 μm2 
were randomly selected, and their mean luminal reflectivity 
was measured. After setting the mean brightness value as the 
minimum threshold, the image was converted to 8-bit format 
and binarized using Niblack’s auto local thresholding method 
(23). The binarized image was then reconverted to an RGB 
(red, green, blue) format, and the luminal area was identified 
using the threshold tool. After incorporating the distance 
calibration data for each pixel, the total choroidal area, luminal 
area, and stromal area were automatically calculated. Light 
pixels were defined as the choroidal stromal area, whereas 
dark pixels were defined as the choroidal luminal area. The 
CVI was calculated as the ratio of the luminal area to the total 
choroidal area (Figure 1).
 High-quality images of the retinal structure and vessel 
network were obtained using spectral domain OCTA, RTVue-
XR AngioVue (software version: 2015.1.0.90; Optovue Inc., 
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Fremont, CA, USA). The XR Avanti AngioVue spectral 
domain OCTA (software version 2015.1.1.98, Optovue Inc., 
Fremont, CA) is a device which obtains volumetric scans of 
304 pixels × 304 pixels A-scans at 70,000 A-scans per second, 
using a light source of 840 nm and an axial resolution of 5 
μm. The Optovue AngioVue system technology provides 
quantitative analysis and numerical data about vascular 
density (VD) and flow area. The OCTA system, which uses 
blood flow as intrinsic contrast, is based on the split-spectrum 
amplitude-decorrelation angiography (SSADA) algorithm. 
Using 5 repeated B-scans at 216 raster positions, three-
dimensional (3D) OCTA scans were obtained over regions 
6 × 6 mm in size. Each B-scan was formed of 216 A-scans, 
with 304 pixels × 304 pixels in the transverse dimension. The 
B-scan frame rate was 270 frames per second, and thus each 

scan was obtained in approximately 3.0 s (24).
The OCTA images were obtained using an RTVueXR 

Avanti machine (AngioVue; Optovue Inc., Fremont, CA). The 
integral SSADA algorithm and motion correlation technology 
of the AngioVue system were both used. Discrimination 
of the superficial capillary plexus (SCP), deep capillary 
plexus (DCP) outer retina and choroidal capillary layers was 
provided by the automatic segmentation of the intraretinal 
layers. The segmentation of the SCP on the OCTA image was 
applied with the placement of an inner boundary 3 μm below 
the internal limiting membrane and an outer boundary 16 μm 
below the inner plexiform layer and the DCP 16 mm to 70 μm 
below the inner plexiform layer. The outer retina is defined as 
70 μm below the inner plexiform layer and 30 μm below the 
retinal pigment epithelium. Angiographic analysis was made 
using a 6 x 6 mm frame which allowed the evaluation of the 
perifoveal region, the foveal avascular zone  (FAZ) and the 
parafoveal region (25, 26).

VD was calculated as the percentage of the selected region 
covered by vessels and microvessels. The mean VD was 
automatically calculated by the software in both the SCP and 
DCP. Avascular region (larger than the normal gap between 
capillaries) is a significant area displaying lack of flow signal 
on en face angiogram. The FAZ was used as an anatomical 
landmark to locate the retinal point of fixation and was 
measured on SCP and DCP (Figure 2).
Statistical Analysis

All statistical analyses were performed using SPSS software 
(SPSS Inc., version 14.01). Descriptive statistics were calculated, 
with continuous variables expressed as mean ± standard 
deviation and categorical variables presented as percentages. 
The chi-square test was used for comparisons of categorical 
variables. Prior to inferential analyses, the distribution of all 
continuous variables was assessed for normality using the 
Kolmogorov–Smirnov test. Differences between the study 
and control groups for continuous variables were evaluated 
using the Student’s t-test for normally distributed data and 
the Mann–Whitney U test for non-normally distributed 
data. A P value of less than 0.05 was considered statistically 
significant. Intraobserver reliability for subfoveal choroidal 
thickness, luminal area, stromal area, and total choroidal area 
measurements was assessed using the intraclass correlation 
coefficient (ICC).

RESULTS
A total of 22 male and 18 girl patients with anisometropic 

amblyopia were included in the study, along with an equal 
number of age- and sex-matched healthy controls. The mean 
age of the patient group was 11.25 ± 2.15 years, while the 
mean age of the control group was 11.98 ± 2.58 years, with 
no statistically significant difference between the patient and 

Choroidal and retinal changes in amblyopia
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Figure 1.  Calculation of choroidal vascular index 
with Image J program; determining the area to be 
calculated,  applying Niblack’s auto local threshold  
and determining the regions representing the lumen 
area using the color threshold tool.
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control groups (p = 0.789). The BCVA of the amblyopic eyes 
was 0.36 ± 0.25, compared with 0.96 ± 0.11 in the fellow eyes 
and 0.95 ± 0.12 in the control group (p <0.001). The mean 

axial length was 20.97 ± 3.18 mm in amblyopic eyes, 22.12 ± 
2.85 mm in fellow eyes, and 22.98 ± 3.27 mm in the control 
group (p <0.001). The mean autorefractive value was +5.12 ± 

Table 1. Comparison of age, best-corrected visual acuity, axial length, autorefraction (diopters), and intraocular 
pressure between the patient and control groups.

Note: mm = millimeters; mmHg = millimeters of mercury.
* The first P value indicates the comparison between amblyopic and fellow eyes; the second P value indicates the comparison between amblyopic eyes and the control 
group.

Figure 2a.  Image demonstrating VD in a non-amblyopic 
eye at the level of the SCP. VD was automatically 
calculated, with a mean value of 54.56%.
Abbreviations:  SCP, superficial capillary plexus; VD, 
vessel density.

Figure 2b.  IImage demonstrating vessel density in 
a non-amblyopic eye at the level of the DCP. VD was 
automatically calculated, with a mean value of 63.02%.
Abbreviations: DCP, deep capillary plexus; VD, vessel 
density.

Parameter   Amblyopic Eye (n=40) Fellow Eye (n=40) Control Group (n=40) P value*
Age (years)   11.25 ± 2.15  11.25 ± 2.15  11.98 ± 2.58  0.789
BCVA (letters)   0.36 ± 0.25  0.96 ± 0.11  0.95 ± 0.12  <0.001, <0.001
Axial Length (mm)  20.97 ± 3.18  22.12 ± 2.85  22.98 ± 3.27  <0.001, <0.001
Autorefraction (D)  +5.12 ± 2.58  +1.28 ± 2.15  +0.55 ± 2.29  <0.001, <0.001
Intraocular Pressure (mmHg) 16.52 ± 2.75  15.93 ± 3.12  16.78 ± 3.93  0.925, 0.689

Table 2. Comparison of retinal and choroidal parameters between amblyopic eyes, fellow eyes, and control eyes.

Note: μm = micrometers. *The first P value indicates the comparison between amblyopic and fellow eyes; the second P value indicates the comparison between 
amblyopic eyes and the control group.

Parameter   Amblyopic Eye (n=40) Fellow Eye (n=40) Control Group (n=40) P value*
Central Macular 
Thickness (μm)   238.85 ± 22.65  241.27 ± 28.52  244.32 ± 31.12  0.420, 0.568
Retinal Nerve 
Fiber Layer (RNFL) 
Thickness (μm)   96.5 ± 8.9  97.1 ± 10.5  98.5 ± 9.0  0.231, 0.189
Subfoveal Choroidal 
Thickness (μm)   365.12 ± 38.1  351.25 ± 41.2  342.8 ± 34.0  0.739, 0.296
Luminal Area (pixels)  769,124.4 ± 112,314.8 742,885.8 ± 99,564.2 726,998.0 ± 102,748.8 0.129, 0.085
Stromal Area (pixels)  335,811.1 ± 58,121.8 325,862.4 ± 47,723.2 316,763.3 ± 48,429.1 0.562, 0.285
Total Choroidal 
Area (pixels)   1,152,214.8 ± 125,889.2 1,058,987.7 ± 122,451.9 1,046,968.8 ± 114,237.3 0.120, 0.095
Choroidal Vascular 
Index (CVI)   0.669 ± 0.09  0.691 ± 0.17  0.690 ± 0.24  0.012, 0.024



R. Dilek et al.

58

2.58 D in amblyopic eyes, +1.28 ± 2.15 D in fellow eyes, and 
+0.55 ± 2.29 D in the control group (p <0.001). These findings 
are summarized in Table 1.
 Retinal and choroidal parameters in the patient and 
healthy groups are presented in Table 2. Accordingly, no 
statistically significant differences were observed in central 
macular thickness (CMT), RNFL thickness, or SFCT when 
amblyopic eyes were compared with either the fellow eyes 
or the control group. In contrast, the CVI was significantly 
reduced in amblyopic eyes compared with both the fellow eyes 
and the control group (p =0.012 and p=0.024, respectively). 
OCTA data are presented in Table 3. In SCP measurements, a 
statistically significant reduction was observed in amblyopic 
eyes compared with both the fellow eyes and the control 
group (p =0.001 vs fellow eyes and p = 0.001 vs controls). 
However, no statistically significant differences were detected 
in deep vascular density measurements between amblyopic 
eyes and either the fellow eyes or the control group (p=0.621 
and p=0.489, respectively).
No statistically significant differences were found in 
superficial or deep FAZ measurements when amblyopic eyes 
were compared with the fellow eyes (p=0.425 and p=0.628, 
respectively) or with the control group (p=0.352 and p=0.192, 
respectively).

DISCUSSION
 Although the etiology of amblyopia has not yet 
been fully elucidated, several neuroanatomical and 
functional mechanisms have been proposed to explain its 
pathophysiology. Classical experimental and clinical studies 
have demonstrated that abnormal visual experience during 
the critical period leads to lasting structural and functional 
alterations in the lateral geniculate nucleus and the visual 
cortex; as a consequence, reductions in synaptic connectivity 
and disruptions in cortical projections may occur (27). 
However, in recent years, it has been increasingly recognized 
that amblyopia is not solely a cortical disorder; subcortical 
structures and ocular tissues—particularly the choroid—
may also be involved in this process. Advances in OCT 
technologies, particularly EDI-OCT and swept-source OCT, 
have enabled detailed in vivo assessment of the structural and 
vascular characteristics of the choroid (28, 29). Numerous 

studies in the literature have reported increased SFCT in 
amblyopic eyes compared with fellow or control eyes. This 
increase has been shown to be particularly pronounced in 
cases of anisometropic and hyperopic amblyopia (30). This 
finding has been suggested to be associated with delayed 
emmetropization or alterations in choroidal hemodynamics. 
However, the fact that SFCT is affected by numerous factors 
such as age, axial length, refractive status, and diurnal variation 
limits the use of this parameter alone as a reliable biomarker 
(28).
 The CVI reflects the proportion of the luminal area within 
the total choroidal area and is considered a more stable 
and physiologically meaningful parameter than SFCT for 
evaluating the vascular–stromal balance of the choroid. In 
the present study, CVI values were found to be significantly 
reduced in cases of hyperopic anisometropic amblyopia; in 
contrast, no statistically significant difference was observed 
in the luminal area representing choroidal vessels. This 
finding suggests that, rather than an absolute vascular loss, a 
disproportionate increase in the stromal component may be 
present in amblyopia. Recent studies similarly propose that 
stromal tissue expansion may occur in amblyopic eyes and 
that this phenomenon could be related to chronic low-grade 
inflammation, extracellular matrix remodeling, or impaired 
vascular maturation  (30-33). On the other hand, there are 
also studies in the literature reporting differences in subfoveal 
choroidal thickness and total choroidal area between 
amblyopic and control eyes, despite finding no significant 
differences in CVI between the groups (30-32). In a study 
evaluating choroidal structure in hyperopic amblyopic eyes, 
CVI was reported to be higher in amblyopic eyes compared 
with fellow eyes and to show a positive correlation with 
SFCT (33). In contrast, another study reported that CVI was 
significantly lower in eyes with hyperopic anisometropic 
amblyopia compared with both fellow eyes and healthy 
controls (30). These conflicting results may be explained by 
factors such as heterogeneity among amblyopia subtypes, 
differences in refractive error distribution, variations in 
axial length, age-related differences, and the binarization 
methods used for OCT image analysis. Indeed, some studies 
focusing on anisometropic amblyopia have reported that 
total choroidal area and luminal area correlate with refractive 

Table 3. Comparison of OCTA parameters between amblyopic eyes, fellow eyes, and control eyes.

Note: VD = vessel density ; FAZ = foveal avascular zone; mm2 = square millimeters. *The first P value indicates the comparison between amblyopic and fellow eyes; the 
second P value indicates the comparison between amblyopic eyes and the control group.

Parameter    Amblyopic Eye (n=40) Fellow Eye (n=40) Control Group (n=40) P value*
Superficial Vessel Density (VD, %) 49.78 ± 3.24  54.99 ± 3.01  55.14 ± 2.89          0.001, 0.001
Deep Vessel Density (VD, %)  44.12 ± 3.51  45.12 ± 2.89  45.99 ± 3.12          0.621, 0.489
Superficial FAZ Area (mm2)  0.30 ± 0.12  0.32 ± 0.14  0.31 ± 0.12          0.425, 0.352
Deep FAZ Area (mm2)   0.33 ± 0.13  0.34 ± 0.14  0.35 ± 0.09          0.628, 0.192
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error and axial length, whereas CVI remains relatively stable; 
this finding has been interpreted as indicating that CVI may 
better reflect intrinsic vascular alterations independent of 
ocular geometry (31). Recent three-dimensional analyses 
using swept-source OCTA have demonstrated alterations in 
parameters such as choroidal vascular volume and volumetric 
CVI in amblyopic eyes. These findings indicate that choroidal 
changes in amblyopia are not limited to increases or decreases 
in thickness alone but may be associated with spatial 
reorganization of the vascular network (34, 35).
 Most studies investigating the use of OCTA in children 
with anisometropic and strabismic amblyopia have found 
no significant difference in FAZ area between amblyopic 
eyes and normal control eyes (16-19, 36), this finding is 
consistent with our results. Accordingly, the findings of the 
present study suggest that the retinal vascular architecture is 
largely preserved in children with amblyopia. Several studies 
in the literature have reported that vessel density in the SCP 
is lower in amblyopic eyes compared with healthy eyes and 
age-matched control groups (16, 17). Cheung and colleagues 
suggested that the observed reduction in blood flow density 
may be associated with shorter axial length in healthy children 
and could, in part, result from measurement magnification 
errors (37). In contrast, some studies have found no significant 
correlation between axial length or refractive power and 
retinal vascular parameters (18).
 In our study, superficial VD was found to be significantly 
reduced, whereas no significant differences were observed in 
the DCP or FAZ measurements. These findings are consistent 
with studies reporting selective involvement of the SCP (38, 39). 
It has been reported that measurements of the deep capillary 
plexus may be affected by projection artifacts originating from 
the superficial layer, leading to potential measurement errors; 
additionally, high interobserver variability has been described 
for FAZ measurements obtained using the same device (37, 
40). This highlights the need for caution when interpreting 
findings related to the DCP. Moreover, comparisons based 
on amblyopia subtypes have yielded conflicting results in the 
literature. No significant differences in RNFL thickness or 
macular parameters have been reported between strabismic 
and anisometropic amblyopia groups (41). In contrast, Kee 
and colleagues reported that the fovea was thicker in children 
with strabismic amblyopia, whereas the retinal nerve fiber 
layer was thicker in children with anisometropic amblyopia 
(42). Yen and colleagues reported that in patients with 
anisometropia, the RNFL thickness of amblyopic eyes was 
greater than that of fellow eyes, whereas this finding was not 
observed in patients with strabismus (43). Similarly, Yoon and 
colleagues reported that RNFL thickness was significantly 
greater in hyperopic anisometropic amblyopia (44).
 This study has several limitations. First, its retrospective 

design and relatively small sample size may limit the 
generalizability of the findings. Second, only hyperopic 
anisometropic amblyopia was included, and other amblyopia 
subtypes were not evaluated. Third, measurements were 
obtained using a single OCTA device, and potential 
segmentation errors or projection artifacts may have affected 
the accuracy of vascular parameters. In addition, axial 
length–related magnification effects were not fully corrected, 
which may influence OCTA measurements. Finally, the cross-
sectional nature of the study precludes assessment of causal 
relationships and longitudinal changes. In conclusion, our 
study demonstrates that CVI — a biomarker of choroidal 
vascular-stromal balance — is significantly reduced in 
amblyopic eyes with hyperopic anisometropic amblyopia. 
Although luminal, stromal, and total choroidal areas did not 
differ significantly between groups, the reduction in CVI 
suggests that the proportional composition of the choroid may 
be altered independently of absolute volumetric changes. The 
numerically higher stromal area observed in amblyopic eyes 
does not reach statistical significance and therefore cannot be 
interpreted as a definitive finding; it may, however, represent 
a trend worthy of investigation in future studies with larger 
sample sizes. The underlying mechanisms of these changes — 
including disruption of ocular growth signals from normal 
visual input, alterations in autonomic mechanical regulation, 
or plasticity within central visual pathways — remain to be 
fully elucidated. Prospective studies with broader cohorts, 
incorporating CVI and volumetric choroidal analyses 
standardized for age, refractive error, and degree of amblyopia 
alongside functional visual outcomes, will more clearly define 
the role of choroidal involvement in the pathophysiology of 
amblyopia.
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Development of the Professional Attitudes of Health Discipline Students’ 
Scale

Sağlık Disiplini Öğrencilerinin Mesleki Tutum Ölçeğinin Geliştirilmesi

ÖZET

Amaç: Bu araştırma, Sağlık Disiplini Öğrencilerinin Mesleki Tutumları Ölçeğini geliştirmek, güvenirliğini 
ve geçerliliğini test etmek amacıyla yapılmıştır.
Yöntem: Bu, metodolojik bir araştırma çalışmasıdır. Araştırmanın evrenini Sağlık Bilimleri Fakültesi'nin 
tüm bölümlerinde öğrenim görmekte olan öğrencilerden oluşmuştur. Veriler son sınıf 630 lisans 
öğrencisinden veri toplanmıştır. İstatistiksel analiz, açıklayıcı/doğrulayıcı faktör analizini, iç tutarlılığı ve 
yapı geçerliliği kullanıldı. 
Bulgular: Öğrencilerin %79,4'ünün kadın, %74,6'sının mesleğinden memnun olduğu belirlenmiştir. 
Öğrencilerin %61.6'sı bilimsel etkinliklere katılırken, %67.8'i herhangi bir sosyal etkinliğe katılmamıştır. 
Ölçeğin kapsam geçerlik indeksi 0.91 olarak tespit edilmiştir. Açımlayıcı faktör analizinde yer alan ölçek 
maddeleri, öz değeri 1'in üzerinde olan beş faktörde toplanmıştır; bu beş faktör genel varyansın %60,11'ini 
açıklamaktadır. Ölçeğin genel Cronbach alfa katsayısı.91'dir.
Sonuç: Bu bulgular sonucunda Sağlık Disiplini Öğrencilerinin Mesleki Tutumları Ölçeği geçerli ve güvenilir 
bulunmuştur. Bu ölçeğin öğrencilerin mesleki tutumlarının belirlenmesine, eksikliklerin giderilmesine, 
profesyonelliğin geliştirilmesine yönelik eğitim stratejilerinin geliştirilmesine ve farklı disiplinler arasında 
karşılaştırmalı araştırma yapılmasına olanak sağlamasına katkı sağlayacağı düşünülmektedir.

Anahtar Kelimeler:  Profesyonellik, sağlık personelinin tutumu, öğrenciler, sağlık meslekleri, psikometri, 
anketler ve soru formları

ABSTRACT

Aim: This study was conducted to develop the Professional Attitudes of Health Discipline Students’ Scale 
and for testing its reliability and the validity.
Methods: This is a methodological research study. The population of the study comprised the students 
who were studying in all departments of the Faculty of Health Sciences. Data was collected from 630 
undergraduate students in last year. Statistical analysis examined exploratory/ confirmatory factor analysis, 
internal consistency, and construct validity.
Results: Our analysis showed that 79.4% of the students were female, 74.6%  were satisfied with their 
discipline. 61.6% of the students participated in scientific activities, and 67.8%  of them did not participate 
in any social activity. The content validity index of the scale was identified as 0.91. The scale items in the 
exploratory factor analysis were collected in five factors with eigenvalues over 1; these five factors explain 
60.11% of overall variance. The overall Cronbach’s alpha coefficient of the scale was .91.
Conclusions: As a result of these findings, the Professional Attitudes of Health Discipline Students’ 
Scale was found to be valid and reliable. It is thought that this scale will contribute to determining the 
professional attitudes of the students, overcoming any deficiencies, developing educational strategies 
aimed at the development of professionalism, and allowing comparative research to be performed between 
different disciplines.

Key words: Professionalism, attitude of health personnel, students, health occupations, psychometrics, 
surveys and questionnaires
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INTRODUCTION
 Universities are foundational institutions that equip 
aspiring professionals with the knowledge, skills, and 
attitudes necessary to meet societal needs through theoretical 
and clinical training (1,2). In the healthcare sector, cultivating 
professionalism ıs a paramount objectıve of thıs process, as 
ıt reflects a profession's progress toward achieving socıal 
status and standardızed excellence (3). While the importance 
of instilling professional behaviors is widely recognized, 
achieving a cohesıve professional identity remaıns a 
primary global challenge for healthcare programs (2,4). 
Developing professional attitudes such as autonomy, scientific 
contribution, and participation in professional organizations 
is essential for healthcare professionals to fulfill their roles 
competently. Although the literature extensıvely examınes 
these crıterıa, current research predominantly focuses on 
single-discipline evaluation particularly within nursing (3-5). 
However, healthcare delivery is inherently an interdisciplinary 
team effort. A critical gap exists in the current literature: There 
ıs no valid and reliable measurement tool capable of assessing 
and comparıng the professional attitudes of students across 
diverse health disciplines (nursing, dietetics, physiotherapy, 
midwifery, etc.) within a unified framework and common 
terminology. This deficiency hinders the development of 
holistic educational strategies and limits comparative research 
across disciplines.
 Therefore, this study was conducted to develop the 
"Professional Attitudes of Health Discipline Students Scale" 
with an interdisciplinary approach. This scale wıll fill a 
methodological gap by providing a comprehensive tool to 
identify students' professional strengths and guiding the 
design of integrated educational programs aimed at enhancing 
professionalism across the entıre healthcare team.
Aim: This study aimed to develop a scale of professional 
attitudes of health discipline student.

METHOD
Research Design
 This study was conducted as a methodological research 
aimed at developing and psychometrically testing the 
"Professional Attitudes of Health Discipline Students’ Scale" 
(3, 6). The study followed a systematic process including 
conceptualization, item generation, expert review, and field 
testing for validity and reliability.
Participants and Sampling
 The study population consisted of 835 senior undergraduate 
students from the departments of Midwifery, Nursing, 
Nutrition and Dietetics, Physiotherapy and Rehabilitation, 
and Social Services at a public university. A stratified sampling 
method was employed to ensure representation from each 
discipline.

 • Final Sample: 630 students participated in the study, 
which is considered "very good" to "excellent" for factor 
analysis (10).
 • Test-Retest Group: 35 students were included in the 
stability analysis with a four-week interval.
 • Inclusion Criteria: Being a senior student, being present 
during data collection, and providing voluntary consent.
Research Instruments and Scale Development Process
 The development of the scale followed a multi-stage 
process based on the Professionalism Model by Miller (1988).
Item Generation: A literature review and focus group 
interviews were conducted with 18 students (three sessions) 
using a semi-structured guideline. The interviews focused on 
autonomy, scientific contribution, professional organization, 
social responsibility, and ethical values (7,9,12). An initial 
pool of 34 items was created.
Content Validity: A panel of 13 experts (representing all 
included health disciplines and psychometrics) evaluated the 
items using the Lawshe technique. The Content Validity Index 
(CVI) was calculated as 0.88. Based on expert feedback and a 
CVI threshold of 0.80, 5 items were removed, resulting in a 
29-item draft scale.
Pilot Study: The first 40 surveys were analyzed as a pilot 
phase. No issues were identified in terms of clarity or statistical 
distribution, and these were included in the final sample.
Data Collection Procedures
 Data were collected between September 2021 and May 
2022. The researcher visited classrooms, explained the study's 
purpose, and distributed the questionnaires. The instruments 
included: Personal Information Form: 9 questions regarding 
socio-demographics and professional satisfaction. Draft 
Professional Attitudes Scale: A 5-point Likert-type scale ("1: 
Completely Disagree" to "5: Completely Agree").
Construct Validity of Professional Attitudes of Health 
Discipline Students’ Scale:  Confirmatory Factor Analysis 
(CFA) 
 For the construct validity of the prospective Professional 
Attitudes of Health Discipline Students’ Scale, in order to 
verify the compliance of the six-factor (sub-dimensional) 
construct determined as a result of the EFA conducted with 
the half of the sample (N: 315), and the five-factor construct 
in which the Organization and Social Responsibility factors 
were combined, CFA was conducted with half of the sample 
(N: 315). The factor loads of the scale were found to be 
between .30 and .89 in the analysis conducted with six factors, 
and between .30 and .91 in the analysis conducted with five 
factors. As the compliance values were seen as valid, the 
analyses were continued with the five-factor construct.
Statistical Analysis
 The data were analyzed using SPSS software. The following 
statistical procedures were performed:
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 • Descriptive Statistics: Percentages, means, and standard 
deviations for demographic data.
 • Construct Validity: Exploratory Factor Analysis (EFA) 
and Confirmatory Factor Analysis (CFA) were used to 
determine and verify the sub-dimensions of the scale (4, 9).
 • Reliability Analysis: Internal consistency was assessed 
using Cronbach’s alpha (total and sub-dimensions). Pearson 
correlation and paired t-tests were used for the test-retest 
reliability to evaluate time-constancy. The Cronbach alpha 
reliability coefficient of the Professionalism Attitude Towards 
Students Scale was found to be Cronbach alpha= .91 for the 
entire scale.
 • Content Validity: Lawshe’s technique and CVI 
calculation.

RESULTS
 Our analysis showed that 79.4% of the students were 
female, 74.6% were satisfied with their discipline. 61.6% of the 
students participated in scientific activities, and 67.8% of them 
did not participate in any social activity (Tablo 1). Researchers 
create an item pool by drawing on their professional 
experiences andprevious studies, the literature, and the results 
of focus group  sessions (3, 9). While creating the item pool 
and the semi-structured questions, the professionalism model 
developed by Miller (1998) and the study of Çelik et al. (2012), 
named “Instrument of Professional Attitude for Student 
Nurses (IPASN): A confirmatory factor analytic study” were 
taken into account.
 The focus group interviews were conducted to identify 
the attitudes of the health disciplines students about 
professionalism. Interviews were performed three times each 
with six students (total 18). The semi-structured questions 
were: 1) Can a scientific contribution towards the profession 
be made? If yes, how? 2) Is there any professional autonomy 
in your profession? If there is, what does it consist? 3) Is there 
any professional organization in your profession? If there is, 
what is it? 4) Do professionals have any social responsibility? 
If so, how? 5) Are there any ethical values in your profession? 
If yes, what are they? (7, 9, 12). Statements about the students’ 
attitudes towards professionalism were obtained as a result 
of these sessions. Focus group interview data were organized 
into common/similar themes through descriptive analysis. 
Based on the findings, five themes were identified: students' 
"scientific contribution to the profession," "professional 
autonomy," "professional organization," "professional 
responsibility," and "ethical values."Statements about the 
students’ attitudes towards professionalism were obtained as 
a result of these sessions.
 An expert panel was first conducted to determine the 
content validity of the 34 statements of the draft scale. As a 
result of the evaluation of the experts, five items were removed. 

The statements of the students about their professional 
attitude consisted of 29 items and eight sub-dimensions. 
The sub-dimensions were: 1) Scientific contribution to 
the profession 2) Professional autonomy; 3) Professional 
organization participation; 4) Social responsibility; 5) 
Continuing education; 6) Professional competence; 7) Ethics; 
and 8) Theory.
Content Validity
 The scale was sent to five experts to assess its content 
validity. Four of these experts were professionals who have 
conducted studies in this field and work in universities as 
faculty members. The other expert have worked in the field 
of statistics and were faculty members in the Department 
of Statistics. The experts were asked to answer the following 
questions: 1. Do the items have an interrogative feature? 2. 
Do the items evaluate attitudes towards professionalism?  
Content Validity Ratios (CVR) were calculated using Lawshe 
technique according to the views of the experts for each item 
as “appropriate or highly appropriate” using the following 
formula (12, 13): 
 [CVI = Number of experts who label items Applicable and 
Very Applicable/Number of experts]
 The result showed that the scale had good content validity. 
The experts gave a scores of 3 or 4 to the 80% of the items. 
So the scale received a CVI score of 0.80 and above. It is 
recommended that items’ CVI values should not be under 
0.78 (Kitiş, Hisar, & Hisar 2020). While the CVI value of 15 
items was 0.80, the others were found to be 1.00. Overall, the 
CVI value of the scale was identified as 0.912 and it was seen 
to be valid because the CVI was higher than 0.80.  
Construct Validity
 For the construct validity of the Professional Attitudes of 
Health Discipline Students’ Scale explanatory/exploratory 
factor analysis was conducted with half of the sample (n: 315).
Item analysis
 Descriptive statistics from, and the item-overall score 
correlations for, the Professional Attitudes of Health Discipline 
Students’ Scale were prepared (n: 630). Because the item “I 
think about working towards protecting the health of society” 
(item 26) of the scale was not answered by the majority of the 
participants, this item was eliminated. When the skewness 
coefficients of the entire scale were evaluated, the skewness 
coefficient was found to be -1.76. When the item-overall 
score correlations of the remaining 28 items were considered 
for the reliability study of the scale, the correlation reliability 
coefficient of the item of “I am not thinking about doing a 
doctorate in my profession” (item 2) was found as r= .08, as 
well as being at a statistically significant level. It was identified 
that the item-overall score reliability coefficients of the other 
27 items were between r= .34 and .73, positive-biased and 
statistically significant at quite an advanced level (p<.001). It 
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is 0.54. One item was eliminated from the scale because of a 
lack of answers and one item was eliminated from the scale 
because the item-overall score reliability coefficient was under 
r= .25. The reliability and validity analyses continued with the 
remaining 27 items of the prospective scale after these two 
items were eliminated.
 The item “I intend to participate in activities to protect 
the health of the society” (item 26) of the Professionalism 
Attitude Towards Students scale was removed from the scale 
due to incomplete participant responses and the item “I do 
not intend to do a doctorate in my profession” (item 2) was 
removed from the scale due to its correlation reliability 
coefficient being below r=.25. The item-total score reliability 
coefficient of the other 27 items was found to be between r: .34 
and .73, positively and statistically very significant (p<.001, 
Table 1). Validity and reliability analyses were conducted 
with the remaining 27 items of the scale, two of which were 
removed.
 When the relationship between the sub-dimensions of the 
Professionalism Attitude Towards Students Scale and the total 
scale score was examined with Pearson correlation analysis, it 

was determined that the reliability coefficients were between 
r: .44 and .90, positive and statistically very significant 
(p<.001, Table 3). The Cronbach alpha reliability coefficient 
of the Professionalism Attitude Towards Students Scale was 
found to be Cronbah alfa= .91 for the entire scale. The internal 
consistency reliability number of the sub-dimensions of the 
scale was found to be .87 in the first (scientific contribution) 
sub-dimension, .69 in the second (autonomy) sub-dimension, 
.81 in the third (collaboration and community service) sub-
dimension, .83 in the fourth (competence and continuing 
education) sub-dimension, and .67 in the fifth (ethics and 
theory) sub-dimension. (Table 3).  
Exploratory Factor Analysis (EFA)
 For the construct reliability of the Professional Attitudes 
of Health Discipline Students’ Scale EFA was conducted. 
In examining the factor structure, Principal Components 
Analysis and the varimax rotation method were used. In the 
EFA conducted with the 27 items of Professional Attitudes 
of Health Discipline Students’ Scale, the Kaiser-Meyer 
Olkin (KMO) coefficient was found to be .87 and the result 
of Bartlett’s test was found to be significant in at quite an 
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Variables       N      %
Sex  
 Female       500      79.4
 Male        130      20.6
Type of High School Graduated  
 Health Vocational High School     5      .8
 Anatolian High School     395      62.7
 High School       128      20.3
Science High School      93      14.8
 Super High School      9      1.4
Working status  
 Yes        47      7.5
 No        583      92.5
Satisfaction with the department  
 Satisfied       470      74.6
 Not Satisfied       160      25.4
Reason for choosing the department *
 voluntarily        371      58.9
 For his family's request     127      20.2
 For ease of finding a job     164      26.0
 Because the points are enough     84      13.3
Participation in scientific activities
 Yes         388      61.6
 No        242      38.4
Participating in social activities  
 Yes         203      32.2
 No        427      67.8
Reselecting the section  
 Yes        298      47.3
 No        332      52.7

Table 1. Distribution of Descriptive Characteristics of Students Participating in the Study (n: 630)  

 *More than one option is selected.
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Table 2. Descriptive Statistics and Item-Total Score Correlations of the Items of the Professionalism Attitude Scale 
Towards Students (n: 630) 

r: Pearson correlation analysis

Draft Scale Items       Min-Max  ± SS  r p
1. I am thinking of doing a master’s degree in my profession   1-5  3.94±1.13 .53 .000
2. I do not plan to do a doctorate in my profession. (T)   1-5  2.91±1.32 .08 .000
3. I am thinking of writing articles in scientific journals on my field after 
    beginning the profession.      1-5  3.26±1.25 .57 .000
4. I want to develop my knowledge about, and skills in, conducting 
    research.        1-5  4.31±.93  .67 .000
5. I am considering participating in research related to my field/health. 1-5  4.17±1.00 .71 .000
6. I want to lead a research project.     1-5  3.96±1.10 .73 .000
7. Each profession's services must be managed by its own members.  1-5  4.70±.69  .34 .000
8. There must be a representative from each profession on the hospital 
    board of directors.       1-5  4.46±.89  .36 .000
9. Decisions regarding each profession are made by the members of 
    that profession.       1-5  4.47±.84  .36 .000
10. I am thinking of becoming a project manager/executive   1-5  3.71±1.11 .66 .000
11. I do not plan to become a member of international professional 
     organizations related to my field. (T)     1-5  3.50±1.20 .45 .000
12. I do not plan to become a member of health organizations outside 
      my field. (T)        1-5  3.57±1.17 .44 .000
13. I do not intend to participate in activities aimed at protecting the 
     social rights of society. (T)      1-5  3.85±1.17 .44 .000
14. I plan to use the ethical codes related to my profession in 
     my practices.        1-5  4.38±.84  .56 .000
15. I think I should have a certificate issued by the Ministry of 
     Health related to my field.      1-5  4.43±.91  .42 .000
16. I think I should have a certificate (course certificate) issued by 
     universities or professional organizations related to my field.  1-5  4.32±1.00 .48 .000
17. I think I should have a certificate issued by other institutions 
      (hospital, etc.) related to my field.     1-5  4.21±1.04 .47 .000
18. I am considering becoming a member of associations/general 
      purpose associations related to my field.    1-5  4.01±.98  .70 .000
19. I am considering becoming a member of special branch 
     associations related to my field.     1-5  3.88±1.02 .60 .000
20. I am considering subscribing to periodicals (magazines, etc.) 
      related to my field.       1-5  4.22±.90  .63 .000
21. I would like to take part in studies on quality assurance.   1-5  4.03±.99  .61 .000
22. I want to take part in ethics committees.    1-5  3.98±1.01 .65 .000
23. I plan to contribute to student education after graduation.  1-5  4.00±1.05 .56 .000
24. I would like to serve as a consultant/expert on issues related to my field. 1-5  4.10±.98  .64 .000
25. I am considering working in organizations that benefit society.  1-5  4.23±.87  .59 .000
26. I am considering participating in efforts to protect the health 
      of society. (n= 249)       1-5  4.32±.79  - -
27. I think I should have a copy of the National Code of Ethics 
      relevant to my profession.      1-5  4.23±.88  .56 .000
28. I plan to benefit from models/theories related to my field in the 
      planning of professional services.     1-5  4.36±.81  .63 .000
29. I do not intend to benefit from models/theories of disciplines 
      outside my field in the planning of professional services. (T)  1-5  3.78±1.15 .35 .000

Scale and Sub-Dimensions Coefficients     Sub-Dimension-Total Scale Correlation ☐
          r  p  Cronbah alfa
Total Scale             .91
1. Providing scientific contribution to the profession   .90  .000   .87
2. Professional autonomy       .44  .000   .69
3. Organization and service to society     .84  .000   .81
4. Continuing Professional Development and Professional Competence .53  .000   .83
5. Ethics and Theory       .72  .000   .67

Table 3. Correlations of Sub-Dimension Scores of the Professionalism Attitude Scale Towards Students with Total 
Scale Scores and Cronbach's Alpha Reliability Coefficients (n: 630)
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Table 4. Exploratory Factor Analysis Results of The Professional Attitudes of Health Discipline Students’ Scale (n: 
315)  

T* Will be reverse scored

Items        Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
1. I am thinking of doing a master’s degree in my profession. 0.64
2. I am thinking of writing articles in scientific journals on 
    my field after beginning the profession.    0.66     
3. I want to develop my knowledge about, and skills in, 
    conducting research.      0.68     
4. I am thinking about participating in research related to 
    my field/health.      0.66     
5. I want to lead a research project.    0.71     
6. I am thinking about being a project coordinator/supervisor. 0.74     
7. I am thinking of subscribing to periodicals (journal etc.) 
    related to my field.      0.61     
8. I am thinking of participating in student education after 
    graduation.       0.55     
9. I want to become a leading expert/advisor in the subjects 
    related to my field.      0.51     
10. The services offered by every profession should be 
      managed by its own members.      0.74    
11. There must be a representative from all professions on 
      the hospital management board.     0.73    
12. The decisions about every profession are made by the 
      members of that profession.      0.78    
13. I am not thinking about being a member of international 
     professional organizations related to my field. (T)*    0.81   
14. I am not thinking about being a member of health 
      organizations not related to my field. (T)     0.81   
15. I am not thinking about participating in work that 
      protects people’s social rights. (T)      0.74   
16. I think that I should have a certificate related to my field 
     given by the Ministry of Health.       0.71  
17. I think that I should have a certificate 
      (course document) related to my field given by a 
      university or professional organization.      0.85  
18. I think that I should have a certificate related to my field 
      given by other institutions (hospitals etc.).      0.80  
19. I am thinking about becoming a member of organizations
      /general-purpose associations related to my field.      0.69 
20. I am not thinking about becoming a member of specialist 
      associations related to my field.        0.70 
21. I want to participate in work about safeguarding the 
     quality of services          0.62 
22. I want to be involved in ethical committees.         0.57 
23. I am thinking about working in social service 
      organizations/charities         0.49 
24. I think of using the ethical codes related to my 
     profession in my practice.          0.57
25. I think that there should be a copy of the national Ethical 
     Codes related to my profession.         0.41
26. I am thinking about benefitting from the models/theories 
      related to my field in planning   professional services.       0.55
27. I am not thinking about benefitting from the models/
      theories of disciplines not related to my field in planning 
      professional services. (T)          0.61
Eigenvalue       4.34 3.61 2.27 2.21 2.02 1.79
Variance explained by factors (%)     16.08 13.36 8.39 8.17 7.49 6.62
Explained total variance (%)             60.11
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advanced level (χ2= 3611.624; df: 351 p: .000). (Table 4).  
Deciding the number of factors
 In the EFA, the scale items were collected in six factors with 
eigenvalues over 1 (between 1.79 and 4.34) While the variance 
explained by the factors was between 6.62% and 16.08%, six 
factors explained 60.11% of the total variance. The factor loads 
of the scale items was found to be between .41 and .85 . The first 
factor was named “Participating in the Increase of Scientific 
Knowledge”, the second factor was named “Autonomy”, the 
third factor “Organizing and Social Responsibility 1”, the 
fourth factor “Competence and Continuing Education”, the 
fifth factor “Organizing and Social Responsibility 2”, and the 
sixth factor “Ethics and Theory”. It was decided to approach 
the items in the third and fifth factors, which had common 
traits, as single factor because when they combined in a single 
dimension their compliance values and item-overall score 
reliability coefficients were confirmed by confirmatory factor 
analysis (Table 3).
Reliability findings of the scale
 For the reliability test of this study, item analysis and 
internal consistency analysis were conducted. The reliability 
coefficients between the item scores and the overall scores 
of the Professional Attitudes of Health Discipline Students’ 
Scale were found to have a positive bias and be statistically 
significant at a quite advanced level (p<.001) including r: 
.58 and .83 in the first factor (scientific contribution), r: .74 
and .82 in the second factor (autonomy), r: .60 and .74 for 
the third factor (cooperation and social responsibility), r: .83 
and .90 for the fourth factor (competence and continuing 
education), and r: .65 and .76 for the fifth factor (ethics and 
theory). When the relationship of the sub-dimensions of the 
Professional Attitudes of Health Discipline Students’ Scale 
with the overall score of the scale was examined, it was found 
that their reliability coefficients were between r: .44 and .90, 
with a positive bias and at a statistically quite significant level 
(p<.001). 
 In the analysis conducted for testing the internal 
consistency of the Professional Attitudes of Health Discipline 
Students’ Scale, the Cronbach’s Alpha reliability coefficient 
was found to be α=.91 for the entire scale. The internal 
consistency coefficient of the sub-dimensions of the scale 
was found to be .87 for the first sub-dimension (scientific 
contribution), .69 for the second sub-dimension (autonomy), 
.81 for the third sub-dimension (cooperation and social 
service), .83 for the fourth sub-dimension (competence and 
continuing education), and .67 for the fifth sub-dimension 
(ethics and theory). When the relation between the test-
retest scores of the Professional Attitudes of Health Discipline 
Students’ Scale and its sub-dimensions was examined, it was 
found that there was a positive bias and a statistically quite 
significant relation between them, including a very strong 

relation between the overall scale score and the scores for the 
scientific contribution, ethics and theory sub-dimensions, 
and a strong relation between the overall scale score and 
the score for the organization and social responsibility sub-
dimension (p<.001). It was also found that there were positive 
relationships at insignificant levels between the overall scale 
score and the autonomy sub-dimension scores obtained from 
the first and the second applications, which was a relation at 
a moderate level, and between the overall scale score and the 
competence and continuing education sub-dimension score, 
which was a relation at a weak level (p>.05).
Scoring the Scale
 The professionalism attitude scale is a 5-point Likert-type 
scale. It has response keys of "Strongly disagree" (1), "Disagree" 
(2), "Undecided" (3), "Partially agree" (4), and "Strongly agree" 
(5). Items 12, 13, 14, and 27 are reverse-coded. Higher scores 
obtained after the reverse-coded items are translated indicate 
a high level of professionalism.

DISCUSSION
 This study was conducted methodologically for the purpose 
of developing the Professional Attitudes of Health Discipline 
Students’ Scale.  Five factors were determined in the reliability 
and validity of this scale. These factors explained 60.11% of 
the total variance and the scale consisted of 27 items. The 
Cronbach’s alpha reliability coefficient was α=.91 for the entire 
scale and it had good cohesion criteria in the confirmatory 
factor analysis. For the validity of scale, content and construct 
validity methods were used. EFA was used for the construct 
validity. EFA is a multivariate statistical technique which aims 
to find conceptually significant and limited number of new 
variables through aggregating a large number of interrelated 
variables (10). Before EFA is performed for specifying the 
construct validity, the Bartlett’s test is conducted and the 
KMO coefficient for evaluating the data cohesion is found. 
The result of the Bartlett’s test is expected to be significant 
(p<0.05) and the KMO value is expected to be over .50 (6). 
In evaluating the KMO value, a sample quantity of .90 and 
above is considered as excellent, between .80 and .90 as very 
good, between .70 and .80 as good, and between .50 and .70 
as moderate. If the KMO value is under 0.50, it indicates that 
the sample quantity is insufficient for evaluation (8). While 
the KMO values in this study were supported by the criterion 
above, the sample quantity was found to be at a sufficient level 
and as significant at quite an advanced level.
 For the validity of the scale, the distinctive features of 
the factor analysis were considered. FA was used within the 
framework of factor analysis. According to the results of the 
FA in our study, the scale consisted of five factors. The FA 
considered the correlation between the item and the factor and 
between the item and the entire scale, and to what extent the 



factors explain the total variance (8, 14) . It is seen as sufficient 
when the variables included statistically in the analysis explain 
2/3 of the total variance. However, it is difficult to reach this 
percentage in the social and behavioral sciences (10, 15). It 
is thus considered as sufficient in the social sciences when 
the variance rates are between 40% and 60% (3). When the 
variance explained is high, this is interpreted as an indicator 
that the related concept or construct is well-formed. In this 
study, the percentage can be considered as sufficient because 
the factors explain 60.11% of the total variance.
 The overall Cronbach’s alpha coefficient of the scale was 
.91 and the Cronbach’s alpha coefficients of the sub-factors 
were between 0.77 and 0.87 .While the Cronbach’s alpha 
coefficient in a Likert-type scale should be as close as possible 
to 1, values of .70 and above are considered as sufficient for the 
test reliability (5, 13) . Generally, if the reliability coefficient 
is around .70, this is considered as “sufficient”, if it is around 
.80, this is considered as “very good” and if it is around .90, 
this is considered as “excellent” (8). The Cronbach Alpha 
coefficient obtained in the reliability analyses of the scale is 
0.91, indicating a high level of internal consistency, similar 
to the findings of other researchers who developed scales 
in the health field in Türkiye (16,17) This shows that the 
instrument yields stable results in different health disciplines. 
The strength of the psychometric analyses makes our study 
methodologically compliant with Psychometrics standards. 
When the average scores of the Professional Attitudes of 
Health Discipline Students’ Scale and its sub-dimensions 
obtained from the first application and the second application 
performed four weeks later were compared, it was found that 
there was no statistically significant difference in average 
scores for both the overall scale and the five sub-dimensions 
(p >.05). The fact that there was no difference between the 
scores for the first and the second measurements after a four-
week interval is a sign of the reliability of the scale (8). 
 In particular, the "Professional Attitude Inventory in 
Nursing (HPTE)" developed by Geckil (2012) and the scales 
developed by Demirören et al. (2016) for medical students 
offer powerful tools specific to the relevant professional 
groups (16,17). However, considering the fact that healthcare 
services today are a multidisciplinary team-based care, the 
possibility of making comparisons between different branches 
with these scales is limited. The scale developed in our study 
responds to the "interdisciplinary" need emphasized by King 
et al. (2010); it provides the opportunity to evaluate the 
attitudes of students in different disciplines such as nursing, 
midwifery, nutrition and dietetics on a common denominator 
(19). The dimensions “Participating in the Increase of 
Scientific Knowledge”, “Autonomy”, “Organizing and Social 
Responsibility 1”, “Competence and Continuing Education”, 
“Organizing and Social Responsibility 2”, and “Ethics and 
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Theory”, which emerged as a result of the construct validity of 
our scale, are consistent with classical professionalism models 
in the literature. For example, the “autonomy” and “service 
consciousness” factors in the “Professionalism Inventory” 
revised by Hall (1968) and later by Snizek (1972) show 
parallelism with the autonomy and Organizing and Social 
Responsibility dimensions in our scale (20,21). Furthermore, 
similar to previous studies, "ethical sensitivity" was identified 
as one of the fundamental building blocks of professional 
attitude in our scale (3,4,18).
 While most studies in the literature treat "professionalism" 
solely as a professional identity (3,4,18), this scale contributes 
to the creation of a common professional language for 
students in the health discipline. This will form the basis for 
designing educational programs that will support future health 
professionals in developing a "team member" consciousness 
while they are still students (3,4). Professionalism, in 
traditional educational models, often remains an abstract 
concept acquired through a "hidden curriculum." However, 
as emphasized concretizing professional values and attitudes 
in the early stages of the educational process is critically 
important (1,2). The data obtained from our scale allows 
educators to identify which sub-dimensions of professionalism 
(e.g., autonomy or ethical sensitivity) are lacking and to 
strengthen their curricula with simulation or clinical training 
modules that support these specific areas. This will ensure 
that building blocks such as "commitment to the profession" 
and "autonomy," as defined are acquired through systematic 
training, not by chance (3,4, 20,21).

CONCLUSION 
 These findings demonstrate that the Health Discipline 
Students' Professional Attitudes Scale is valid and reliable. 
This scale is a five-point Likert-type, 27-item scale with 
five sub-dimensions. Items 12, 13, 14, and 27 were reverse-
coded for the scale's evaluation. Higher scores obtained after 
reverse-coding indicate a higher level of professionalism. It is 
believed that this scale will contribute to determining students' 
professional attitudes, addressing shortcomings, developing 
educational strategies for professional development, and 
conducting comparative research across disciplines.
Limitations of the research
 The research can only be generalized to the sample 
studied. This study did not use a stratified sampling method. 
Furthermore, the participants were senior students and 
predominantly female. These factors impact the study's 
limitations and the generalizability of the results.
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Tuzlukçu İlçesi 18 Yaş Üstü Bireylerin Kanser Taramalarına Yönelik 
Bilgilerinin Değerlendirilmesi

Evaluation of Knowledge of Individuals Over the Age of 18 on Cancer Screening in 
Tuzlukçu District

ÖZET

Amaç: Bu araştırma ile Konya ili Tuzlukçu ilçesinde yaşayanların Ulusal Kanser Tarama Programı ile ilgili 
bilgilerini değerlendirmek amaçlandı.
Yöntem: Konya ili Tuzlukçu ilçesinde 18 yaş üstü 190 kişi ile yapılan çalışma kesitsel türde planlandı.  
Araştırmacılar tarafından literatür taraması ile oluşturulan anket kullanıldı. Tanımlayıcı istatistik olarak 
sayısal verilerde aritmetik ortalama ± standart sapma değerleri, kategorik verilerde sayı ve yüzdelikler 
kullanıldı. İstatistiksel olarak p<0,05 olan durumlar anlamlı kabul edildi.
Bulgular: Çalışmaya katılanların %76,3’ü kadın, %45,8’i ilkokul mezunu, %25,3’inde kendisinde ve/veya 
birinci derece akrabasında tanı konulmuş bir kanser hastalığı olduğu, %21,6 kişinin önceden kanser tarama 
testlerine yönelik eğitim aldığı ve katılımcılardan %34,7’sinin daha önce kanser taraması yaptırdığı tespit 
edildi. Daha önce kanser taramasına yönelik eğitim aldığını belirtenlerde kanser taraması yaptıranların 
anlamlı olarak daha yüksek oranda olduğu tespit edildi. Sağlık Bakanlığı tarafından yapılan ulusal kanser 
tarama programı kapsamında meme, serviks ve kolorektal kanseri taraması yapıldığını %18,9 kişinin tam 
olarak bildiği tespit edildi. 
Sonuç: Araştırma sonucu kanser tarama testlerinin düzenli yapılması gerektiğinin bilinirliği ve düzenli 
tarama yaptırma oranının düşük olduğu belirlendi. Mobil kanser tarama araçlarının ilçeye gelmesi ve diğer 
zamanlarda yakın tarama merkezine servis hizmetinin olması sağlık hizmetlerine erişimi kolaylaştıracaktır. 

Anahtar Kelimeler: Bilgi düzeyi, farkındalık, kanser taramaları.

ABSTRACT

Purpose: This study aimed to evaluate the knowledge of the residents of the Tuzlukçu district in Konya 
province regarding the National Cancer Screening Program.
Method: This study was designed as a cross-sectional study involving 190 participants aged 18 years and 
older in the Tuzlukçu district of Konya province. A questionnaire developed by the researchers based on a 
literature review was utilized. Numerical data were expressed as arithmetic mean ± standard deviation, and 
categorical data as numbers and percentages, p <0.05 was considered statistically significant.
Results: Among participants, 76.3% were women, 45.8% were primary school graduates, 25.3% reported a 
cancer diagnosis in themselves or first-degree relatives, 21.6% had previously received training on cancer 
screening tests, and 34.7% had undergone cancer screening. Participants who had received prior training 
demonstrated a significantly higher rate of screening participation. Within the National Cancer Screening 
Program by the Ministry of Health, only 18.9% correctly identified the timing of breast, cervical, and 
colorectal cancer screenings.
Conclusion: This study findings revealed that both the awareness regarding the necessity of regular cancer 
screening tests and the rate of undergoing regular screenings were low.The introduction of mobile cancer 
screening tools in the district and the availability of shuttle services to nearby screening centers may 
facilitate access to health services. 

Key words: Awareness, cancer screenings, knowledge level.
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GİRİŞ
 Kanser, vücudun hemen hemen her organında veya 
dokusunda başlayabilen anormal hücrelerin kontrolsüzce 
büyüdüğü, normal sınırlarının ötesine geçip vücudun bitişik 
bölgelerini istila ettiği ve/veya diğer organlara yayılabildiği 
büyük bir hastalık grubu için kullanılan terimdir. Kanser, 
Türkiye ve dünyada dolaşım sistemi hastalıklarından sonra 
ikinci sıradaki ölüm nedeni olarak; 2020 yılında dünyada 
yaklaşık 10 milyon ölüme, oransal olarak da her altı ölümden 
birine sebep olmuştur (1, 2). Tarama hizmetleri, kanser 
hastalığının semptomları ortaya çıkmadan önce kişilerde 
morbidite ve mortaliteyi azaltmak, kanser hastalığının 
kontrolü ve maliyeti yönetebilmek açısından uzun vadeli bir 
stratejidir(3). 
 Türkiye Cumhuriyeti Sağlık Bakanlığı, taramalar 
vasıtasıyla erken tanı imkanının olası olduğu meme, serviks ve 
kolorektal kanserlerinin taranması için; Kadınlarda 40-69 yaş 
arasında mamografi çekimini iki yılda bir, 30-65 yaş arasında 
servikal human papilloma virüs (HPV) testini beş yılda bir 
ve 50-70 yaş arasındaki tüm bireylere iki yılda bir gaitada 
gizli kan testi (GGK Testi) ile her 10 yılda bir kolonoskopi 
yapılmasını tavsiye etmektedir(4). 
 Türkiye ulusal kanser tarama programı kapsamında 2024 
yılı kanser tarama oranları, meme kanserinde %44,3, serviks 
kanserinde %89,4 ve kolorektal kanserinde %30,4 olarak 
gerçekleşmiştir (5). Kanser taramaları Aile sağlığı merkezleri, 
İlçe Sağlık Müdürlüğü/Toplum Sağlığı Merkezlerine bağlı 
olarak hizmet veren Kanser Erken Teşhis, Tarama ve Eğitim 
Merkezlerinde (KETEM), Sağlıklı Hayat Merkezleri ve Mobil 
Kanser Tarama araçlarında  ücretsiz olarak yapılmaktadır(6). 
Amaç
 Bu çalışmada, Konya ili Tuzlukçu ilçesinde yaşayanların 
ulusal kanser tarama programında mevcut olan serviks, 
kolorektal ve meme kanseri hakkındaki bilgi ve tutumlarını 
değerlendirmek amaçlandı.

GEREÇ VE YÖNTEM
 Araştırma kesitsel türde tasarlandı. Konya ili Tuzlukçu 
İlçe Kaymakamlığından 30.01.2024 tarihinde araştırma ve 
eğitim yapabilmek için izin alındı. Araştırma 01.02.2024-
31.03.2024 tarihinde 18 yaş üstü bireylere, sözlü onam 
alındıktan sonra uygulandı. Tuzlukçu ilçesinde yaşayan en 
az okuryazar ve formları doldurmasına engel olmayacak 
düzeyde akli melekeleri yerinde olan 18 yaş üstü 190 birey 
olasılıksız kolayda örnekleme yöntemiyle araştırmaya 
dahil edildi. Araştırma, Tuzlukçu  Aile Sağlığı Merkezi ve 
Konya Büyükşehir Belediyesi Meslek Edindirme Kursları 
(KOMEK)’nın  Tuzlukçu merkezinde yürütüldü.
 Veri toplama formu literatür taraması ile araştırmacılar 
tarafından oluşturuldu. Araştırma formunun ilk 8 sorusunda 
yaş, cinsiyet, eğitim durumu, sigara kullanma durumu, 

alkol kullanma durumu, kendisinde ve/veya birinci 
derece akrabalarında kanser bulunup bulunmadığı ve 
daha önce kanser taramalarından herhangi birini yaptırıp 
yaptırmadığını sorgulandı. İkinci bölüm ise katılımcıların 
ulusal kanser tarama programı ve bu program kapsamında 
taraması yapılan kanser türlerine ait bilgilerini sorgulayan 4 
sorudan oluşmaktadır.
 Araştırmada toplam 12 sorudan oluşan veri toplama 
formunu sözel olarak onam veren katılımcıların yüz yüze 
anket yöntemiyle doldurması sağlandı. Veri toplama 
formunda kişisel bilgiler yer almadan verilerin toplanması 
sağlanmış ve veri gizliliğine riayet edilmiştir.  
 Saha çalışması ardından veriler elektronik ortama aktarıldı. 
Verilerin istatistiksel analizi, SPSS 21.0 ile yapıldı. Tanımlayıcı 
istatistik olarak sayısal verilerde aritmetik ortalama ± standart 
sapma ve ortanca (minimum-maksimum) değerleri, kategorik 
verilerde sayı ve yüzdelikler kullanıldı. İstatistik analizde 
sayısal verilerin karşılaştırılmasında Bağımsız Gruplarda 
T Testi, kategorik verilerin karşılaştırmasında Ki-kare testi 
kullanıldı. İstatistiki anlamlılığı değerlendirmek için p<0,05 
olarak kabul edildi.

BULGULAR
 Bu çalışma %76,3’ü kadın, %23,7’si erkek üzere olmak 
190 katılımcıyla yapıldı. Tuzlukçu ilçesinde araştırmaya 
katılanların yaş ortalaması 42,5±13,9, ortancası 42(18-78) 
olarak saptandı. Katılımcı olarak 50 yaş ve üzeri grubu %31,6 
ile en sık ve sonrasında %25,8 ile 40-49 yaş grubu katılım 
sağladı. Katılımcıların %45,8’si ilkokul mezunuydu ve %1,1’i 
eğitim durumunu okuryazar olarak belirtti.  Araştırmaya 
katılanların %36,3’ü sigarayı, %12,1’i alkolü hayatının 
herhangi bir döneminde kullandığını belirtti (Tablo 1). 
 Tuzlukçu’da araştırmaya katılan kişilerin %21,6’sı ulusal 
kanser tarama programları ile ilgili eğitim aldığını belirtti.  
Çalışmaya katılanların %25,3’i kendisinde ve/veya birinci 
derece akrabasında tanı konulmuş bir kanser hastalığı 
olduğunu belirtti. Katılımcılardan %34,7’sı daha önce kanser 
taraması yaptırdığını beyan etti. Sağlık Bakanlığı tarafından 
koruyucu sağlık hizmetleri kapsamında taramaların ücretsiz 
olarak yapıldığını %74,7 kişi doğru olarak yanıtladı (Tablo 2).
 Tuzlukçu’da araştırmaya katılan 190 kişinin %18,9’unun 
Sağlık Bakanlığı’nın ulusal kanser tarama programı 
kapsamında meme, serviks ve kolorektal kanseri taraması 
yapıldığını tam olarak bildiği tespit edildi. Araştırmamızda 
ankette açık uçlu olarak yer alan Sağlık Bakanlığı tarafından 
2 yılda bir meme kanseri taraması yapıldığını katılımcıların 
%25,3’i doğru yanıtladı. Serviks kanserine yönelik 5 yılda 
bir tarama yapıldığını katılımcıların %15,3’u doğru olarak 
yanıtladı. Kolorektal kanser için 2 yılda bir yapılan taramayı 
açık uçlu soruda katılımcıların %15,8’i doğru olarak yanıtladı.
Ulusal kanser taramasına yönelik daha önce eğitim alanların 
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yaşı 47,5±13,2, eğitim almayanların yaşı 41,1±13,8 idi. Daha 
önce kanser taramasına yönelik eğitim aldığını belirtenlerin 
yaşı almayanlardan anlamlı olarak daha yüksekti (p=0,008). 
Daha önce kanser taramasına yönelik eğitim aldığını 
belirtenlerde kanser taraması yaptıranların anlamlı olarak 
daha yüksek oranda olduğu tespit edildi (p<0,001).
 Serviks kanserine yönelik HPV taramasının 5 yılda 
bir yapıldığını daha önce kanser taramasına yönelik 

eğitim alanların daha fazla oranda doğru yanıtladığı tespit 
edildi(p=0,003). Meme ve kolorektal kanser tarama sürelerinin 
doğru yanıtları ile daha önce kanser tarama eğitimi arasında 
bir farklılık gözlenmedi (Tablo 3).

TARTIŞMA
 Bu araştırmada katılımcıların %34,7’si, Sağlık Bakanlığı 
Ulusal Kanser Tarama Programı kapsamındaki kanser 

S. Abuoğlu ve L. S. Demir

            n    %
Cinsiyet    Kadın      145    76,3
     Erkek      45    23,7
Eğitim durumu   Okuryazar     2    1,1
     İlkokul      87    45,8
     Ortaokul     21    11,1
     Lise      46    24,2
     Üniversite     34    17,9
Yaş grubu   29 ve altı     38    20
     30-39      43    22,6
     40-49      49    25,8
     50 ve üzeri     60    31,6
Sigara    Hayatının bir döneminde kullanmış  69    36,3
     Kullanmamış     121    63,7
Alkol    Hayatının bir döneminde kullanmış  23    12,1
     Kullanmamış     167    87,9

Tablo 1. Çalışmaya katılanların sosyo-demografik özellikleri ve alışkanlıkları.

Tablo 2. Ulusal kanser tarama programları hakkında bilgi ve katılım düzeyi. 
              n %
Ulusal kanser tarama programları ile ilgili eğitim alma   Evet eğitim aldım  41 21,6
          Hayır eğitim almadım  149 78,4
Daha önce kanser taraması yaptırma     Evet tarama yaptırdım  66 34,7
          Hayır tarama yaptırmadım 124 65,3
Kendinizde ve/veya birinci derece akrabada tanı konulmuş kanser  Evet var    48 25,3
          Hayır yok   142 74,7
Sağlık Bakanlığı kanser tarama programları ücreti    Ücretsiz    142 74,7
          Ücretli     3 1,6
          Fikrim yok   45 23,7

Tablo 3. Katılımcıların önceden kanser tarama yaptırma ve kanser tarama bilgi durumları.

       Daha önce ulusal kanser tarama programı eğitimi 
        Alan n (%) Almayan n (%)   p değeri/ x2

Daha önce kanser taraması  Yaptıran   25(%61,0) 41(%27,5)   <0,001
     Yaptırmayan   16(%39,0) 108(%72,5)   14,43
Serviks kanseri   Doğru yanıt  13(%31,7) 16(%10,7)   0,003
     Yanlış yanıt  18(%43,9) 72(%48,4)   11.752
     Fikrim yok  10(%24,4) 61(%40,9) 
Meme kanseri   Doğru yanıt  11(%26,8) 37(%24,8)   0,873
     Yanlış yanıt  18(%43,9) 62(%41,6)   0,272
     Fikrim yok  12(%29,3) 50(%33,6) 
Kolorektal kanseri  Doğru yanıt  9(%22,0) 21(%14,1)    0,451
     Yanlış yanıt  14(%34,1) 52(%34,9)   1,590
     Fikrim yok  18(%43,9) 76(%51,0) 



taramalarını çalışmamız öncesinde yaptırdığını beyan 
etti. Literatürde, Gökceimam’ın tez çalışmasında bu oran 
%25,0 iken, Uysal ve Toprak tarafından yapılan araştırmada 
katılımcıların %37,9’u çalışma öncesi kanser taramalarını 
yaptırmıştır (7, 8). Diğer çalışmalarda ise Erdem ve ark. 
tarafından Düzce’de yapılan araştırmada katılımcıların 
%18,6’sı, Tat ve ark. tarafından Kayseri İli Yeşilhisar ilçesinde 
yapılan çalışmada ise %39,0 oranında kanser taraması 
yaptırmıştır (9, 10). Kanser tarama yaptırmadaki bu 
farklılıkların, kişilerin sosyokültürel durumları (sağlık eğitimi, 
kültür, inanç, toplumsal cinsiyet rolleri ve ekonomik durum) 
ile kanser taramaları hakkında farkındalık eğitimlerinin 
yeterli olmamasından kaynaklanması olasıdır. Bu araştırmada 
katılan kişilerin %21,6’sı Ulusal Kanser Tarama Programları 
ile ilgili eğitim aldığını belirtti. Bu oran literatürde farklılık 
göstermektedir. Uysal ve Toprak’ın çalışmasında katılımcıların 
%76,2’si, Özsöyler, Çapar ve Keser’in çalışmasında ise %72,2’si 
kanser taramalarına yönelik eğitim aldığını bildirmiştir (8, 
11). Demir ve ark. tarafından yapılan 18 yaş üstü bireylerle 
yürütülen araştırmada ise eğitim alma oranı %38,1 olarak 
tespit edilmiştir (12). Araştırmalardaki farklılıkların, 
katılımcıların yaşı, yaşadıkları yerlerin sosyokültürel yapısı 
ve kanser tarama merkezlerine uzaklık gibi faktörlerden 
kaynaklandığı varsayılabilir.
 Çalışmaya katılanların dörtte biri kendisinde veya birinci 
derece akrabasında tanı konulmuş bir kanser hastalığı 
olduğunu belirtti. Aksungur ve ark. tarafından yapılan 
çalışmada kendisi veya birinci/ikinci derece akrabasında 
tanı konulmuş kanser oranı %43,7 iken, Göl ve Açıkgöz’ün 
çalışmasında bu oran %26,3 olarak bulunmuştur (13, 
14). Sağlık Bakanlığı tarafından koruyucu sağlık hizmeti 
kapsamında taramaların ücretsiz yapıldığı bilgisi katılımcıların 
%74,7’si tarafından doğru olarak yanıtladı. Çetin’in 30–70 yaş 
arası bireylerle yaptığı araştırmada bu oran %55,8, Demir ve 
ark. tarafından Konya’nın Meram ilçesinde yapılan çalışmada 
ise %62,4 olarak bulunmuştur (12, 15). Araştırmamızda, 
Sağlık Bakanlığı tarafından yürütülen Ulusal Kanser Tarama 
Programı kapsamında meme, serviks ve kolorektal kanser 
taramalarının yapıldığını yalnızca %18,9’unun doğru 
bildiği tespit edildi. Literatürde, Kaya ve ark. tarafından 
gerçekleştirilen çalışmada bu oran %48,6 olarak saptanmıştır 
(16). Sağlık Bakanlığı, kadınlarda meme kanseri için her 2 
yılda bir mamografi, serviks kanseri için her 5 yılda bir HPV 
testi, kadın ve erkeklerde kolorektal kanser için her 2 yılda bir 
gaitada gizli kan testi ve 10 yılda bir kolonoskopi yapılmasını 
önermektedir (4).
 Araştırmamızda, meme kanseri taramasının 2 yılda 
bir yapılması gerektiğini katılımcıların %25,3’ü doğru 
olarak yanıtladı. Benzer şekilde, Nijerya’da Akhigbe ve 
Vivian tarafından yapılan çalışmada bu oran %23,7 olarak 
bulunmuştur (17). Saçıkara ve Tanyer’in kırsal bölgede 

yaşayan kadınlarda yaptığı araştırmada katılımcıların %23,2’si 
mamografi süresini doğru yanıtlamış, %24,2’si ise serviks 
kanseri taramasının 5 yılda bir yapıldığını bilmiştir (18). 
Bizim çalışmamızda serviks kanseri taramasının 5 yılda bir 
yapılması gerektiğini yalnızca %15,3’ü doğru yanıtladı.
 Araştırmamızda kolorektal kanser taramasının 2 yılda 
bir yapılması gerektiği sorusuna katılımcıların %15,8’i doğru 
yanıt verdi. Koruk ve ark. tarafından yapılan araştırmada bu 
oran %26,9 olarak bulunmuştur (19).
Sınırlılıklar
 Araştırma verileri olasılıksız bir örneklem yöntemi olan 
kolayda örneklem yöntemi ile toplandı. Örnek büyüklüğü 
hesaplaması yapılmadan araştırmanın gerçekleştirildiği 
iki ay içerisinde çalışmaya katılmaya uygun kişiler ile 
gerçekleştirildi. Bu sınırlılıklar nedeniyle araştırma sonuçları 
sadece araştırmanın gerçekleştirildiği bölge için geçerlidir.

SONUÇ 
 Tuzlukçu ilçesinde yaptığımız araştırmada katılımcılarının 
beşte birinin kanser taramasına yönelik eğitim aldığı, üçte 
birinin daha önce kanser taraması yaptırdığı, %75’inin kanser 
taramalarının ücretsiz olduğunu bildiği, serviks ve kolorektal 
kanseri tarama sürelerinin çok az kişi tarafından doğru ve tam 
bilindiği belirlenmiştir. Serviks kanseri tarama süresini daha 
önce eğitim alanların daha fazla oranda bildiği tespit edilmiştir. 
Ulusal kanser tarama programları ile ilgili eğitim alma 
oranının düşük olduğunu tespit ettiğimiz araştırmamızda 
birinci derecede koruyucu sağlık hizmetleri kapsamında aile 
hekimleri tarafından takip edilen kanser taramalarına yönelik 
halk eğitim ve tarama faaliyetlerinin artırılması, Tuzlukçu 
ilçesinde periyodik aralıklarla yerel yönetim ve sivil toplum 
kuruluşları ile eğitimlerin yapılması farkındalık ve taramalara 
katılımı artıracaktır. Sağlık Bakanlığı mobil kanser tarama 
araçlarının belirli aralıklarla Tuzlukçu ilçesine gelmesinin 
sağlanması ve diğer zamanlarda en yakın kanser tarama 
merkezine servis araçları kullanımı başlatılmasıyla KETEM’ 
e olan uzaklığın, ulaşım masraflarının, zaman bulamama 
durumlarının, uzayan tarama randevu sürelerinin ve tarama 
sürekliliğinin sağlanması açısından, koruyucu sağlık hizmeti 
kapsamında ücretsiz olarak sunulan sağlık hizmetlerine 
erişim kolaylaşacaktır.
 Aile hekimlerinin kayıtlı nüfusunu muayene ve takip için 
kullandığı aile hekimliği bilgi sistemine, Sağlık Bakanlığı 
Bilgi Sistemleri Genel Müdürlüğü koordinasyonundaki 
kanser randevu sisteminin entegrasyonunun yapılması 
ve etkin kullanımının sağlanması ile aile hekimlerince 
ilgili hedef nüfusun kanser taramalarının farkındalığında 
artış sağlanabilecektir. Bu farkındalık ile aile hekimleri 
ilgili nüfusuna tarama randevusu alarak yönlendirmesi ve 
sonuçlarına istinaden daha sonraki takiplerinin ve gerekiyorsa 
ileri teşhis için yönlendirilmesinin sağlanması taramalara 

Tuzlukcu ilçesi kanser taramaya yönelik bilgilerinin 
degerlendirilmesi
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katılımı artıracaktır. Kanser taramalarının artırılması amacıyla 
hedef nüfusa en kolay ulaşabilecek olan aile hekimlerinin 
tarama testlerine daha aktif olarak süre ayırabilmelerine 
yönelik olarak motivasyonlarının desteklenmesi ve teşvik 
edilmesi fayda sağlayacaktır. 
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Comparison of Pain, Exercise Beliefs, Body Awareness, and Pain Beliefs in 
Patients with Cervical Disc Herniation and Lumbar Disc Herniation

Servikal Disk Hernisi ve Lumbal Disk Hernisi Olan Hastalarda Ağrı, Egzersiz İnanışı, 
Vücut Farkındalığı ve Ağrı İnançlarının Karşılaştırılması

ÖZET

Amaç: Bu çalışmanın amacı servikal ve lumbal disk hernisi tanılı hastaların ağrı düzeyi, ağrı inançları, 
vücut farkındalığı ve egzersiz inanışları açısından karşılaştırmaktı. 
Yöntem: Çalışmaya 20-65 yaş aralığında sadece servikal disk hernisi olan (Grup I, n=59) ve sadece lumbal 
disk hernisi tanısı alan (Grup II, n=60) hastalar alındı. Katılımcıların ağrı şiddeti Görsel Analog Skala 
(GVAS), ağrıya yönelik inançların belirlenmesi için Ağrı İnançları Ölçeği (AİÖ), vücut farkındalığının 
belirlenmesi için Vücut Farkındalığı Anketi (VFA) ve egzersize yönelik inanışların belirlenmesi için de 
Egzersiz İnanışları Anketi (EİA) kullanıldı. 
Bulgular: Grupların GAS, AİÖ, VFA ve EİA skorları arasında istatistiksel olarak farklılık görülmedi 
(p>0.05). 
Sonuç: Bu sonuçlar servikal veya lumbal disk hernisinde ağrı şiddeti, ağrı inanç düzeyi, vücut farkındalığı 
ve egzersiz inanışlarının benzer olması durumun anatomik bölgedeki farklılığından çok etkilediği fizyolojik 
ve psikolojik mekanizmalarla ilişkili olduğunu gösterebilir. 

Anahtar Kelimeler: Egzersiz, ağrı, disk hernisi, inanç

ABSTRACT

Aim: This study compared patients diagnosed with cervical and lumbar disc herniation in terms of pain 
level, pain beliefs, body awareness, and exercise beliefs. 
Methods: Patients aged 20-65 years with only cervical disc herniation (Group I, n=59) and only lumbar 
disc herniation (Group II, n=60) were included in the study. Pain intensity was assessed by Visual Analog 
Scale (VAS), pain beliefs were assessed using the Pain Beliefs Scale (PAS), body awareness was assessed 
using the Body Awareness Questionnaire (BAQ), and exercise beliefs were assessed using the Exercise 
Beliefs Questionnaire (EBQ). 
Results: No statistically significant differences were found between the groups in VAS, EBQ, BAQ and PAS 
scores (p>0.05). 
Conclusion: These results suggest that the similarity in pain intensity, pain belief levels, body awareness, 
and exercise beliefs in cervical or lumbar disc herniation is related to the physiological and psychological 
mechanisms affecting the condition rather than differences in anatomical location.
Key words: 

Key words: Exercise, pain, disc herniation, belief.
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INTRODUCTION
 Cervical and lumbar pain are significant health problems 
with a high prevalence in society (1). Exercise is a frequently 
used treatment approach in the management of these pains 
(2,3). Exercises aimed at improving body awareness have been 
shown to reduce pain levels, while pain perception and beliefs 
about exercise have been shown to influence individuals' 
physical activity behaviors (4,5). Beliefs about pain are 
considered a fundamental component of the pain experience 
because they influence coping strategies, pain intensity, 
and physical functioning (6,7). In chronic low back pain, 
in particular, false beliefs that pain is due to tissue damage 
increase the risk of disability by increasing fear-avoidance 
behaviors (8).
 Pain awareness is a cognitive process that refers to an 
individual's perception, interpretation, and level of attention to 
pain. Recent studies have shown that individuals experiencing 
chronic pain sometimes have increased awareness of bodily 
sensations, suggesting that pain awareness processes play 
a significant role in pain perception and regulation (9,10).  
When beliefs about exercise are examined, it is reported 
that various barriers, such as time constraints, cost, and lack 
of motivation, persist even in highly educated individuals 
(2,8). Furthermore, it has been shown that body awareness 
decreases in people with chronic neck and lumbarl  pain, and 
that adding body awareness-based therapies to rehabilitation 
processes can reduce pain and disability (4, 11).
 This evidence demonstrates that pain, pain beliefs, body 
awareness, and exercise beliefs are interrelated concepts. 
However, the literature lacks studies that have examined these 
variables collectively. Therefore, our study aimed to compare 
the pain level, pain beliefs, body awareness, and exercise 
beliefs of patients diagnosed with cervical and lumbar disc 
herniation.

MATERIALS AND METHODS 
Research Design
 This descriptive study included 119 volunteer patients 
aged 20-65 years who were diagnosed with either only cervical 
or only lumbar disc herniation. Fifty-nine patients had only 
cervical disc herniation (Group I), and 60 patients had only 
lumbar disc herniation (Group II). The study was conducted 
in a secondary healthcare institution. The study was approved 
by Health Sciences Ethics Committee of Necmettin Erbakan  
University (Decision number: 2023/455). The study adhered 
to the Declaration of Helsinki, and written informed consent 
was obtained from the patients. All patient data were obtained 
through face-to-face interviews.
 Inclusion criteria were;: age between 20-65 years, diagnosed 
with lumbar disc herniation or cervical disc herniation 
(After the MRI images were reviewed by a physical therapy 

specialist, the results for patients referred to physiotherapy 
were indicated on their treatment charts), literate and 
Turkish-speaking, and experiencing back pain or neck pain 
lasting longer than 3 months. Patients with communication 
difficulties, a history of malignancy, pregnancy, or vertebral 
column or lower extremity surgery were excluded from the 
study. Sociodemographic data, including patient gender, 
age, diagnosis, education level, occupation, height, and body 
weight, were initially recorded. Pain severity was assessed 
through the use of the Visual Analog Scale (VAS), the Pain 
Beliefs Scale (PBS) to assess pain beliefs, the Body Awareness 
Questionnaire (BAQ) to assess body awareness, and the 
Exercise Beliefs Questionnaire (EBQ) to assess exercise 
beliefs.
Data Collection
Assessment Methods
 The socio-demographic data form included questions 
regarding participants' age (years), height (m), body weight 
(kg), gender (female/male), diagnosis (cervical/lumbar), 
education level (primary/high school/university), use of 
medical or herbal medications, and previous surgeries. 
Participants' Body Mass Index (BMI) was calculated using the 
formula weight/height2.
 Pain Level: The presence and severity of pain were assessed 
using the Visual Analog Scale (VAS). The VAS is frequently 
used to determine pain intensity and was developed by Freyd. 
It consists of a 10-cm straight line. The patient was asked to 
indicate the most appropriate location for the pain they had 
felt over the past month, from 0 (no pain at all) to 10 (most 
severe pain) (12).
 Body Awareness Level: Participants' body awareness 
levels were assessed using the Body Awareness Scale (BAS), 
developed by Shields et al. in 1989 (13). The scale consists 
of four subgroups and a total of 18 statements and is used to 
determine body awareness. Participants are asked to score 
each statement between 1 (Not true for me at all) and 7 (Very 
true for me). High scores indicate high body awareness. The 
Turkish validity and reliability study was conducted by Karaca 
in 2017 (14).
 Pain Beliefs: The Pain Beliefs Scale (PBS) was used to 
determine patients' pain beliefs. This scale was developed 
by Edwards et al. in 1992 (15). The scale consists of two 
subheadings: "organic beliefs" and "psychological beliefs." The 
scale contains eight items to describe organic beliefs and four 
items to describe psychological beliefs. Patients are asked to 
score each item between 1 (never) and 6 (always). Increasing 
scores on the subheadings of the scale indicate strong beliefs 
related to that topic, while decreasing scores indicate weak 
beliefs related to that topic. It has validity and reliability in 
Turkish and was developed by Berk in 2006 (16).
 Exercise Belief Levels: The Exercise Belief Questionnaire 
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(EBQ) was used to assess beliefs about the advantages 
and disadvantages of exercise. Developed by Doymaz in 
2013, the questionnaire consists of 33 questions under 
three subheadings (advantages, affected individuals, and 
disadvantages). Patients are asked to score the items between 
1 (strongly disagree) and 6 (strongly agree). Higher scores 
indicate positive beliefs about exercise (17).
Statistical Analysis
 G-Power (Version 3.1.7, Franz Faul, University of Kiel, 
Germany) was used to calculate the sample size of our study. 
A total of 118 participants (59 for each group) were included, 
based on the reference article, with an effect size of d = 0.5 and 
a power of 85% (18). Descriptive analyses were conducted on 
sociodemographic variables and scale scores. Data analyses 
were performed using IBM SPSS Statistics version 21 (IBM 
Corp., Armonk, NY, USA). Data were analyzed for normal 
distribution using a histogram and the Kolmogorov–Smirnov 
test. Continuous variables in the data were expressed as 
minimum and maximum values, and categorical variables 

were expressed as numbers and percentages. The chi-square 
test was employed to analyze categorical variables. In the 
comparison of independent groups, normally distributed 
data were analyzed using the Independent Samples t-test, 
while the Mann–Whitney U test was applied when normality 
assumptions were not met. In all analyses, p value of <0.05 
was considered statistically significant.
RESULTS
 The study was completed with patients with cervical disc 
herniation (n=59) and lumbar disc herniation (n=60). The 
sociodemographic information of the groups is given in Table 
1. There was no statistically significant difference between the 
sociodemographic information of the patients (age, gender, 
BMI, education level scores (p>0.05) (Table 1). The patients' 
pain intensity (VAS), body awareness level (BAQ), pain belief 
score (PBS) and exercise belief level (EBQ) are given in Table 
2. No statistically significant difference was found between the 
VAS, BAQ, PBS and EBQ scores of the patients with cervical 
disc herniation (p<0.05).

H. Dogan and Y. Ozkan

      Group I (cervical disc  Group (lumbar disc  p
      hernia group, n=59)  hernia group, n=60)
Age (y)     40.9x12.2   43.9x10.6   0.16 (t=1.416)
BMI (kg/m2)    28.2 x3.98   28.1 x  3.98   0.93 (t=-0.08)
Gender  Female   24 (40.7%)   21 (35%)
   Male   35 (59.3%)   39 (65%)   0.523 (χ2=0.41)
   primary education 11 (18.6%)   12 (20%)
Education level High school  4 (6.8%)    11 (18.3%)   0.14 (χ2=3.91)
   University  44 (74.6%)   37 (61.7%)

Table 1. Comparison of sociodemographic characteristics of groups

*y=years, BMI: Body Mass Index, kg: kilogram, m :meters,   t: Independent samples t-test, χ2: Chi-square test, p< 0.05

      Group I (cervical disc  Group (lumbar disc  p
      hernia group, n=59)  hernia group, n=60)
VAS (cm)    5.28x1.9    5.35x2.3    0.87 (t=0.16)
PBS-Organic belief   3.6x0.7    3.6x0.6    0.69 (t=0.39)
PBS- Psychological beliefs  4.8 (1-6)   5 (2.25-6)   0.28 (z=-1.09)
BAS Total    103 (75-124)   105 (67-120)   0.59 (z=-0.55)
EBLS-Advantage    71 (49-78)   72 (51-78)   0.52 (z=-0.64)
EBLS-Disadvantage   24 (12-49)   24.5 (12-40)   0.45 (z=-0.76)

Table 2. Comparison of groups' pain levels, body awareness levels, pain beliefs, and exercise belief levels

VAS: Visual Analog Scale, PBS: Pain Belief Scale, BAS: Body Awareness Scale, EBLS: Exercise Belief Levels Scale, t: Independent samples t-test, χ2: Chi-square test,

DISCUSSION
 This study found that patients diagnosed with cervical 
or lumbar disc herniation exhibited similarities in terms of 
pain levels, pain-related beliefs, body awareness, and exercise 
beliefs. To our knowledge, this is the first study to compare 
pain intensity, the impact of pain on physiological and 
psychological beliefs, and exercise beliefs in disc herniations 

in different regions. Our study is unique in that it compares 
the severity of pain in disc herniations of different locations, 
the impact of pain on physiological and psychological 
beliefs, and perspectives on exercise beliefs. In our study, 
the pain intensities of patients with cervical and lumbar disc 
herniation were moderate, and no significant difference was 
found between the two groups. This finding is consistent with 
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the literature suggesting that, although the spinal segment of 
the disc herniation differs, pain intensity depends not only on 
anatomical location but also on pathophysiological processes 
such as mechanical compression, inflammation, and central 
sensitization. Specifically, one study has shown that in this 
patient group, patients' tendency to catastrophize pain and 
central sensitization are stronger predictors of pain intensity 
than objective MRI findings or inflammatory markers (19). 
Therefore, despite the presence of herniations at different 
spinal levels, the similarity and moderate severity of pain 
perception is more relevant.Therefore, despite the presence of 
hernias at different spinal levels, a similar, moderate level of 
pain perception is a clinically expected result. This supports 
the possibility that pain perception and intensity may be 
independent of the segment level (20). Previous studies have 
demonstrated that both the organic beliefs and psychological 
beliefs subscales are related to pain perception, functional 
status, and quality of life in individuals with chronic pain 
(e.g., organic beliefs are related to disability/depression, and 
psychological beliefs are related to coping skills and well-
being) (21). The similarity of pain beliefs in both groups 
supports previous studies demonstrating that pain beliefs 
depend not only on the location of pathology but also on 
the individual's pain history, health literacy, cultural factors, 
and psychosocial status. Systematic reviews suggest that pain 
beliefs are related to chronic pain experience and treatment 
decisions; therefore, local anatomical differences alone may 
not be a determining factor. The fact that both groups had 
similar educational levels in our study may contribute to the 
similar results regarding pain beliefs. Therefore, similar pain 
beliefs can be expected to be observed in the cervical and 
lumbar groups (22).
 Body awareness refers to the integration of mental 
processes such as attention, interpretation, evaluation, 
beliefs, memories, conditioning, attitudes, and behaviors with 
proprioceptive and interoceptive awareness at a conscious 
level (23). The fact that body awareness levels were found to 
be similar in individuals diagnosed with cervical and lumbar 
disc herniation in our study indicates that, despite spinal 
segment differences, impairments in the sensorimotor system 
can occur commonly in both regions. Studies published in 
recent years report impairments in cervical proprioception 
and posture control in chronic cervical pathologies. These 
impairments are closely related to pain severity and postural 
stability (24). Similarly, alterations in lumbar proprioception, 
position sense, and balance strategies have been reported in 
lumbar disc pathologies; this reveals that deviations specific 
to sensorimotor control are common in individuals with low 
back pain (25). This evidence supports the biomechanical and 
neurophysiological basis of our finding. In other words, both 
cervical and lumbar disc herniation can affect body awareness 

similarly through peripheral receptor stimulation, adaptations 
in musculoskeletal control, and central sensitization 
mechanisms (26). This suggests that chronic pain and pain-
related movement protection behaviors are not dependent on 
the location of the pain and therefore may have similar effects 
on both neck and low back pain. Evidence from the literature 
suggests that core stability, hydrotherapy, and multimodal 
exercise approaches are associated with reduced pain, greater 
functional capacity, and improved quality of life in patients 
diagnosed with lumbar disc herniation (27,28). Similarly, 
studies conducted on patients with cervical disc herniation 
demonstrate that neck muscle strengthening, posture training, 
and home-based exercise programs provide significant 
improvements in pain, range of motion, and activities of daily 
living (29,30). Our study found that individuals with cervical 
and lumbar disc herniation had similar beliefs about exercise, 
with high beliefs about its advantages and low beliefs about its 
disadvantages. This demonstrates that patients recognize the 
positive effects of exercise on pain, functionality, posture, and 
quality of life in both cervical and lumbar disc herniations. 
The patients' high belief in exercise supports its effectiveness 
as a safe and effective treatment strategy for both spinal 
regions.
 The single-center nature of the study limits the ability 
to establish causality. Another limitation of the study is the 
absence of a control group consisting of healthy individuals. 
Furthermore, it is limited by the fact that assessments such 
as exercise levels and body awareness were not assessed 
with more objective tools. One of the strengths of our study 
is that it is the first to compare patients diagnosed solely 
with cervical disc herniation with those diagnosed solely 
with lumbar disc herniation (i.e., individuals with different 
anatomical regions and similar mechanical impairments) in 
terms of exercise beliefs, pain beliefs, and body awareness. The 
similarity in pain perception, pain beliefs, body awareness, 
and exercise beliefs in patients with cervical and lumbar 
disc herniation may highlight the importance of common 
psychosocial interventions (pain education, movement safety 
education, exercise adaptation strategies, cognitive behavioral 
approaches) for both groups in treatment planning. In addition 
to anatomical diagnosis, Rrehabilitation teams should assess 
patients' pain beliefs, fear of movement, and body awareness 
levels and individualize interventions to target these areas. 
Furthermore, clinical education and communication can play 
a key role in reducing negative beliefs about exercise. 

CONCLUSIONS
 This study demonstrates significant similarities in the pain, 
body awareness, and exercise belief profiles of individuals with 
cervical and lumbar disc herniation, supporting the need for 
holistic, biopsychosocially focused strategies in rehabilitation 
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approaches, independent of location. Future studies should 
examine the body awareness, pain beliefs, pain intensity, 
exercise quality, and psychosocial impacts of individuals 
with cervical and lumbar disc herniation using more 
objective-based measurements. Furthermore, prospective 
and intervention studies will illuminate the impact of these 
similarities on treatment response and the most effective 
intervention combinations.
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Plastik Cerrahi Servisinde Hastane Enfeksiyonlarının Önlenmesinde 
Hemşirelik Yönetiminin Rolü: Bir Üniversite Hastanesinde Sürveyans 

Verilerinin Değerlendirilmesi

The Role of Nursing Management in Preventing Hospital-Acquired Infections in the 
Plastic Surgery Department: Evaluation of Surveillance Data in a University Hospital

ÖZET

Amaç: Bu çalışmanın amacı, bir üniversite hastanesinin Plastik, Rekonstrüktif ve Estetik Cerrahi servisinde 
altı yıllık sağlık hizmeti ilişkili enfeksiyonların (SHİE) sürveyans verilerini ortaya koymak ve hemşire/
asistan doktor iş yüküyle ilişkisini değerlendirmektir.
Yöntem: Retrospektif, tanımlayıcı ve korelasyonel tasarlanan araştırmada, 2020–2025 yılları arasında 
klinikte yatan 15.780 hasta ve 46.390 hasta günü incelenmiştir.
Bulgular: Takipte saptanan 60 enfeksiyon olgusuyla genel enfeksiyon hızı %0,38, dansitesi ise ‰1,29’dur. 
En yüksek hız (%0,74) ve dansiteye (‰2,20) iş yükünün en yoğun olduğu 2023 yılında ulaşılmıştır. Cerrahi 
alan enfeksiyonları (%65,9) en baskın gruptur. En sık Acinetobacter baumannii (%26,8) ve Klebsiella 
pneumoniae (%25,0) izole edilmiştir. Personel kapasitesinin stabilize olduğu 2025'te enfeksiyon hızı 
%0,18’e gerilemiştir.
Sonuç: Plastik cerrahi kliniklerinde SHİE’lerin önlenmesinde güvenli personel istihdamı ve hasta 
yoğunluğuna paralel dinamik iş gücü planlaması yapılması kurumsal riskleri azaltmada kritiktir.

Anahtar Kelimeler: Sağlık Hizmeti İlişkili Enfeksiyonlar, Plastik Cerrahi, Hemşirelik Yönetimi, İş Yükü, 
Sürveyans.

ABSTRACT

Purpose: This study aims to present the six-year surveillance data of healthcare-associated infections 
(HAIs) in the Plastic, Reconstructive, and Aesthetic Surgery department of a university hospital and to 
evaluate them in relation to nursing and resident physician workload.
Methods: In this retrospective, descriptive, and correlational study, 15,780 patients and 46,390 patient-
days hospitalized between 2020 and 2025 were analyzed.
Results: With 60 infection cases detected during follow-up, the overall infection rate was 0.38% and the 
density was 1.29‰. The highest rate (0.74%) and density (2.20‰) were reached in 2023, when the workload 
was peak. Surgical site infections (65.9%) were the most dominant group. Acinetobacter baumannii 
(26.8%) and Klebsiella pneumoniae (25.0%) were the most frequently isolated pathogens. In 2025, when 
staff capacity stabilized, the infection rate decreased to 0.18%.
Conclusion: Ensuring safe staffing levels and dynamic workload planning parallel to patient density are 
critical to reducing institutional risks and preventing HAIs in plastic surgery clinics.

Key words: Healthcare-Associated Infections, Plastic Surgery, Nursing Management, Workload, 
Surveillance.
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GİRİŞ
 Sağlık hizmeti ilişkili enfeksiyonlar (SHİE), modern tıp 
endüstrisinin ve hastane yönetimlerinin karşı karşıya kaldığı 
en dinamik, maliyetli ve mortalitesi yüksek klinik sorunların 
başında gelmektedir (1). Üniversite hastaneleri gibi üçüncü 
basamak sağlık kuruluşları; gerek karmaşık hasta profilleri, 
gerekse invaziv girişimlerin ve geniş spektrumlu antibiyotik 
kullanımının yoğunluğu nedeniyle dirençli patojenlerin 
endemik veya epidemik olarak kümelenmesine oldukça açık 
alanlardır (2). Bu durum, özellikle mikrovasküler cerrahi, 
geniş doku defektleri, greft/flep uygulamaları ve kronik açık 
yaralarla (dekubit ülserleri vb.) çalışan Plastik, Rekonstrüktif 
ve Estetik Cerrahi servislerinde çok daha kritik bir boyuta 
ulaşmaktadır (3). Plastik cerrahi hastalarında gelişen bir 
enfeksiyon, yalnızca yatış süresini ve tedavi maliyetlerini 
artırmakla kalmamakta, aynı zamanda doku kaybına, flep 
başarısızlıklarına ve hastanın fonksiyonel/estetik yıkımına yol 
açabilmektedir (4).
 Etkin bir enfeksiyon kontrol stratejisinin ilk ve en önemli 
adımı, şüphesiz ki yapılandırılmış ve sürekli bir sürveyans 
sistemidir (5). Sürveyans verileri; klinikte dolaşımda 
olan mikroorganizma profilini (Staphylococcus aureus, 
Pseudomonas aeruginosa, Acinetobacter baumannii vb.) 
ve enfeksiyon hızlarındaki zamansal dalgalanmaları ortaya 
koyarak klinik yöneticilerine rehberlik eder (6). Ancak 
enfeksiyonların önlenmesi ve sürveyans verilerinin klinik 
başarıya dönüştürülmesinde sadece mikrobiyolojik bir takip 
değil, doğrudan bütüncül bir hemşirelik yönetimi ve iş gücü 
planlaması da önem arz etmektedir (7).
 Hemşirelik yönetimi perspektifinden bakıldığında; 
servislerdeki hemşire ve asistan doktor sayısı, iş yükü ve 
hasta-personel oranları, enfeksiyon kontrol önlemlerine 
uyumu belirleyen en birincil bağımsız değişkenler arasında 
yer almaktadır (8). Yetersiz personel istihdamı; el hijyeni 
uyumunun azalmasına, aseptik tekniklerin ihlal edilmesine, 
izolasyon önlemlerinin (temas izolasyonu vb.) esnemesine 
ve dolayısıyla çapraz kontaminasyon riskinin katlanarak 
artmasına neden olmaktadır (9). Özellikle asistan doktorların 
vizit ve ameliyat yoğunluğu ile hemşire başına düşen hasta 
günü oranlarındaki artış, "ertelenen hemşirelik bakımı"  
olgusunu tetikleyerek cerrahi alan enfeksiyonlarının (CAE) 
ve Dekubit Ülseri enfeksiyonlarının gelişimine doğrudan 
zemin hazırlamaktadır (10, 11).
 Bu doğrultuda, plastik cerrahi kliniklerinde hemşire ve 
hekim iş gücü kapasitesinin, yatak doluluk oranlarının ve 
enfeksiyon dansitesinin uzun dönemli takibi, kurumsal risk 
analizlerinin yapılabilmesi açısından elzemdir. Uluslararası 
literatürde personel yetersizliği ve SHİE ilişkisini inceleyen 
çalışmalar bulunmakla birlikte, plastik cerrahi gibi spesifik, 
yara bakımı ve flep takibi yoğun olan bir serviste, asistan 
doktor ve hemşire sayılarının uzun süreli enfeksiyon türleri ve 

dirençli mikroorganizma profiliyle eş zamanlı ilişkilendirildiği 
çalışmalar oldukça sınırlıdır.
 Bu çalışmanın amacı; bir üniversite hastanesinin Plastik, 
Rekonstrüktif ve Estetik Cerrahi servisinde saptanan sağlık 
hizmeti ilişkili enfeksiyonların sürveyans verilerini (hız, 
dansite, etken mikroorganizma ve klinik tür dağılımları) 
ortaya koymak ve bu verileri klinikte görev yapan aktif 
hemşire ile asistan doktor sayılarından oluşan iş gücü/iş 
yükü parametreleri ile ilişkilendirerek hemşirelik yönetimi 
perspektifinden değerlendirmektir.

MATERYAL VE METOT
Araştırmanın Türü
 Bu araştırma, bir üniversite hastanesinin Plastik, 
Rekonstrüktif ve Estetik Cerrahi Servisinde sağlık 
hizmeti ilişkili enfeksiyonların (SHİE) durumunu ve bu 
enfeksiyonların hemşire ile asistan doktor iş gücü/iş yükü 
parametreleriyle ilişkisini incelemek amacıyla retrospektif, 
tanımlayıcı ve korelasyonel tipte tasarlanmıştır. Çalışmada, 01 
Ocak 2020 ve 31 Aralık 2025 tarihleri arasındaki 6 yıllık süreç 
incelenmiştir.
Araştırmanın Yapıldığı Yer ve Özellikleri
 Araştırma, bir üniversite hastanesinin Plastik, 
Rekonstrüktif ve Estetik Cerrahi servisinde yürütülmüştür. 
Araştırmanın Evreni ve Örneklemi (Hasta ve Personel 
Profili)
 Araştırmanın evrenini ve örneklemini, belirtilen süre 
zarfında ilgili klinikte yatarak tedavi gören tüm hastalar 
(N=15.780) ve klinikte aktif olarak görev yapan sağlık 
personeli (hemşire ve asistan doktorlar) oluşturmuştur. 
Örneklem seçimine gidilmemiş, belirtilen tarihler arasında 
klinikte yatan ve toplamda 46.390 hasta günü oluşturan tüm 
olgular çalışmaya dahil edilmiştir. 
Veri Toplama Araçları ve Verilerin Toplanması
 Araştırmanın verileri, hastane otomasyon sistemi, 
Enfeksiyon Kontrol Komitesi resmi sürveyans kayıtları ve 
Başhekimlik/Sağlık Bakım Hizmetleri Müdürlüğü personel 
veri tabanından retrospektif olarak geriye dönük toplanmıştır. 
Verilerin toplanmasında üç temel parametre grubu dikkate 
alınmıştır:
 1. Klinik Demografik ve Operasyonel Veriler: Yıllık 
toplam yatan hasta sayısı ve toplam hasta günü verileri. 
 2. Enfeksiyon Sürveyans Verileri: Hastalık Kontrol ve  
Önleme Merkezleri  ile Sağlık Bakanlığı standartlarına uygun 
olarak Enfeksiyon Kontrol Komitesi tarafından tanımlanmış 
SHİE olguları, enfeksiyon  türleri (Derin/Yüzeysel Cerrahi 
Alan Enfeksiyonu, Dekubit Ülseri Enfeksiyonu vb.) ve 
kültürlerde izole edilen mikroorganizma dağılımları. 
 3. İş Gücü ve İş Yükü Parametreleri: Klinikte ilgili 
yıllarda görev yapan yıllık ortalama aktif hemşire ve asistan 
doktor sayıları. İş yükünü objektif değerlendirmek adına; 
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Hemşire/Hasta Oranı (Yıllık Toplam Hasta Günü / 365 / 
Ortalama Hemşire Sayısı) ve Asistan Dr./Hasta Oranı benzer 
formülle hesaplanarak standardize edilmiştir. 
Verilerin Değerlendirilmesi ve İstatistiksel Analiz
 Elde edilen veriler istatistiksel analiz için SPSS (Statistical 
Package for the Social Sciences) programına aktarılmıştır.
 • Tanımlayıcı İstatistikler: Sürekli değişkenler için 
ortalama, standart sapma veya minimum-maksimum 
değerleri; kategorik değişkenler (enfeksiyon türleri, patojen 
türleri) için ise sayı (n) ve yüzde (%) dağılımları kullanılmıştır. 
 • Hız ve Dansite Hesaplamaları:
Enfeksiyon Hızı (%) = (Enfeksiyon Sayısı/Yatan Hasta Sayısı) 
×100
Enfeksiyon Dansitesi  = (Enfeksiyon Sayısı/Toplam Hasta 
Günü)×1000
formülleriyle hesaplanmıştır. 
 • Korelasyon Analizleri: Personel sayıları, iş yükü 
parametreleri (hasta/çalışan oranları) ile yıllık enfeksiyon 
hızları ve dansiteleri arasındaki zamansal ilişkinin ve 
yönünün belirlenmesinde, verilerin dağılımına uygun olarak 
Pearson veya Spearman Korelasyon Analizi testlerinden 
yararlanılmıştır. Anlamlılık düzeyi p<0.05 olarak kabul 
edilmiştir.

BULGULAR
 Üniversite hastanesinin Plastik-Rekonstrüktif ve Estetik 
Cerrahi Kliniğinde 01.01.2020 - 31.12.2025 tarihleri arasında 
takip edilen hastaların Sağlık Hizmeti İlişkili Enfeksiyon 

(SHİE) genel sürveyans verileri Tablo 1'de sunulmuştur. 
Altı yıllık takip süresi boyunca toplam 15.780 hasta yatarak 
tedavi almış ve bu hastalara ait toplam  hasta günü 46.390 
olarak hesaplanmıştır. Takip süresince toplam  60 enfeksiyon 
olgusu saptanmış olup; kliniğin genel enfeksiyon hızı %0,38, 
enfeksiyon dansitesi ise 1.000 hasta gününde 1,29 (‰1,29) 
olarak belirlenmiştir.
 Kliniğin 2020-2025 yılları arasındaki demografik, 
operasyonel ve personel dağılım verileri Tablo 2'de 
sunulmuştur. İnceleme süresi boyunca yıllık hasta sayısı 
2.325 (2024 yılı) ile 2.968 (2022 yılı) arasında değişim 
göstermiştir. Yıllık enfeksiyon sayıları ve buna bağlı olarak 
gelişen enfeksiyon hızları ile dansitelerinin yıllara göre 
homojen bir dağılım göstermediği; en yüksek enfeksiyon 
sayısına (n=21), en yüksek yıllık enfeksiyon hızına (%0,74) ve 
en yüksek enfeksiyon dansitesine (1.000 hasta gününde 2,20) 
2023 yılında ulaşıldığı saptanmıştır. Buna karşın enfeksiyon 
parametrelerinin en düşük seyrettiği dönem %0,17 enfeksiyon 
hızı ve 0,52 enfeksiyon dansitesi ile 2024 yılı olmuştur.
 Personel dağılımları ve hasta oranları analiz edildiğinde; 
ortalama hemşire sayısının 6 (2022 yılı)  ile 12 (2023 yılı) 
arasında, asistan hekim sayısının ise 14 (2023 yılı) ile 27 (2025 
yılı) arasında değiştiği görülmüştür. 2020 ve 2021 yıllarında 
yeni başlayan asistan sayısı sınırlı kalırken (n=2;n=1), 2022 
ve 2023 yıllarında bu sayı yıllık 4 asistan düzeyinde sabit 
seyretmiştir. Klinikteki en yoğun asistan sayısı 2024 ve 2025 
yılında olup; göreve yeni başlayan asistan sayısı 2024 yılında 
zirve noktasına ulaşmış (n=9) ve 2025 yılında da (n=7) bu 
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Tablo 1. 2020-2025 Yılları Arası Plastik-Rekonstrüktif ve Estetik Cerrahi Kliniği Sağlık Hizmeti İlişkili Enfeksiyon 
(SHİE) Genel Sürveyans Verileri 

Tablo 2. 2020-2025 Yılları Arası Klinik Demografik, Operasyonel Veriler ve Personel Dağılımı

Parametre       Değer
Toplam Takip Süresi      6 Yıl (01.01.2020 - 31.12.2025)
Toplam Hasta Sayısı (N)      15.780
Toplam Hasta Günü      46.390
Toplam Enfeksiyon Sayısı (n)     60
Enfeksiyon Hızı (%)      0,38
Enfeksiyon Dansitesi (‰)     1,29

Göstergeler / Yıllar     2020      2021      2022       2023 2024      2025
Toplam Hasta Sayısı     2424      2656      2968      2833  2325      2774
Toplam Hasta Günü     8644      7842      9127      9543  7696      6641
Toplam Enfeksiyon Sayısı     8      7      14      21  4      5
Yıllık Enfeksiyon Hızı (%)     0.33      0.26      0.47      0.74  0.17      0,18
Yıllık Enfeksiyon Dansitesi (‰)    0.93      0.89      1.53      2.20  0.52      0,75
Ortalama Hemşire Sayısı ( Yıllık)    8      7      6      12  10      11
Ortalama Asistan Dr. Sayısı ( Yıllık)   18      17      16      14  22      27
Göreve Başlayan Asistan Dr. Sayısı ( Yıllık)   2      1      4      4  9      7
Hemşire/Hasta Oranı     2.96      3.07      4.17     2.18  2.11      1.65
Asistan Dr./Hasta Oranı     1.32      1.26      1.56     1.87  0.96      0.67



yüksek seyir devam etmiştir. Hemşire başına düşen hasta 
oranının en yüksek (yani hemşire iş yükünün en fazla) olduğu 
yıl 4,17 ile 2022 yılı iken, asistan hekim başına düşen hasta 
oranının en yüksek olduğu dönemin 1,87 ile 2023 yılı olduğu 
belirlenmiştir (Tablo 2).
 Plastik, Rekonstrüktif ve Estetik Cerrahi Kliniği’nde 2021-
2025 yılları arasında saptanan enfeksiyon türlerinin yıllara 
göre dağılımı Tablo 3’te sunulmuştur. Toplam 47 enfeksiyon 
olgusu incelendiğinde; cerrahi alan enfeksiyonlarının (CAE) 
kliniğin en baskın enfeksiyon grubu olduğu belirlenmiştir. 
Toplam olguların %46,8’ini (n=22) derin cerrahi alan 
enfeksiyonları, %19,1’ini (n=9) ise yüzeysel cerrahi alan 
enfeksiyonları; üçüncü sırada yer alan grup %12,8 (n=6) ile 
dekübit ülseri enfeksiyonları iken, bunu %10,6 (n=5) ile cilt 
enfeksiyonları izlemiştir. Cerrahi alan enfeksiyonları toplam 
enfeksiyon yükünün %65,9’una karşılık gelmektedir.
 Laboratuvar tarafından doğrulanmış kan dolaşımı 
enfeksiyonu toplam 2 olguda (%4.3) saptanmış olup, yalnızca 
2021 ve 2022 yıllarında izlenmiştir. Kateter ilişkili idrar yolu 
enfeksiyonu, ağız boşluğu enfeksiyonu ve meme apsesi/mastit 
olgularının her birinden ise tüm çalışma süresi boyunca 
sadece 1 olgu (%2,1) tespit edilmiş olup, bu spesifik enfeksiyon 
türlerinin tamamının enfeksiyon sayısının 2023 yılında 
kümelendiği görülmüştür. Yıllık analizler incelendiğinde; 
derin CAE'lerin 2020 (%62,5), 2021 (%71,4) ve 2022 (%50,0) 
yıllarında saptanan tüm enfeksiyonlar içinde oransal olarak 
en yüksek seviyelerde seyrettiği saptanmıştır.

 Plastik, Rekonstrüktif ve Estetik Cerrahi Kliniği’nde 
2020-2025 yılları arasında saptanan sağlık hizmeti ilişkili 
enfeksiyonlardan izole edilen mikroorganizmaların 
dağılımları Tablo 4'te sunulmuştur. Altı yıllık takip süreci 
boyunca kültürlerde toplam 55 patojen etken izole edilmiş 
olup, Gram-negatif bakterilerin belirgin bir üstünlüğe 
sahip olduğu saptanmıştır. En sık rastlanan etken %26,8 
(n=15) insidans oranı ile Acinetobacter baumannii; bunu 
%25,0 (n=14) ile Klebsiella pneumoniae ve %17,9 (n=10) ile 
Pseudomonas aeruginosa izlemiştir. Plastik cerrahi kliniği 
için kritik öneme sahip olan bu üç Gram-negatif patojen, 
toplam enfeksiyon yükünün %69,6’sını oluşturmaktadır. 
Gram-pozitif bakteriler arasında en dikkat çeken etken olan 
Metisiline Dirençli Staphylococcus aureus (MRSA) toplamda 
%8,9 (n=5) sıklıkta saptanmış olup, 2025 yılında izole edilen 
mikroorganizmaların %28,6’sını (n=2) oluşturmuştur. Diğer 
etkenlerden Enterococcus faecium (n=3, %5,4) ve Escherichia 
coli (n=3, %5,4) daha düşük oranlarda tespit edilirken; 
Enterobacter cloacae / S. maltophilia %3,6 (n=2), Proteus 
mirabilis (n=1, %1,8), Morganella morganii (n=1, %1,8) ve 
fungus etkeni olarak dökümante edilen Candida parapsilosis 
(n=1, %1,8) sınırlı sayılarda saptanmıştır.

TARTIŞMA
 Sağlık Hizmeti İlişkili Enfeksiyonlar (SHİE), üçüncü 
basamak sağlık kuruluşlarında klinik çıktıları olumsuz 
etkileyen, hastanede kalış sürelerini ve tedavi maliyetlerini 
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Tablo 3. 2020-2025 Yılları Arası Plastik-Rekonstrüktif ve Estetik Cerrahi Kliniğinde Saptanan Enfeksiyon Türleri
Klinik Özellikler    2020       2021            2022        2023                  2024      2025  Toplam
      n    %       n    %            n    %        n    %  n    %      n     %  N    %
Enfeksiyon Türü    8    100       7    100        10  100       14  100 3    100      5      100 47    100
Dekübit Ülseri Enf.   0    0       0    0           2    20       3    21.4 0    0      12    0  6      12.8
Cilt Enfeksiyonu    3    37.5       0    0           0    0       1    7.1 0    0      1      20 5      10.6
Cerrahi Alan Enf. (Yüzeysel)   0    0       1    14.3       2    20       2    14.3 2    66.7      2      40 9      19.1
Cerrahi Alan Enfeksiyonu (Derin)  5    62.5       5    71.4       5    50       5    35.7 1    33.3      1      20 22    46.8
Kan Dolaşımı Enf.(LTD/SKİ)   0    0       1    14.3       1    10       0    0  0    0      0      0  2      4.3
Kateter İlişkili İdrar Yolu Enf. (Kİ-İYE) 0    0       0    0           0    0       1    7.1 0    0      0      0  1      2.1
Ağız Boşluğu Enf.    0    0       0    0           0    0       1    7.1 0    0      0      0  1      2.1
Meme Absesi/Mastit   0    0       0    0           0    0       1    7.1 0    0      0      0  1      2.1

Tablo 4. 2020-2025 Yılları Arası Plastik-Rekonstrüktif ve Estetik Cerrahi Kliniği Mikroorganizma Dağılımları

Mikrobiyolojik Özellikler   2020      2021          2022 2023       2024         2025 Toplam
      n   %      n   %          n   % n   %       n   %         n   % N   %
Staphylococcus aureus(MRSA)  1    10      0   0          1   9.1 1   6.2       0   0         2   28.6 5     8.9
Pseudomonas aeruginosa   2    20      1   12.5        1   9.1 3   18.8       1   25         2   28.6 10   17.9
Proteus mirabilis    0    0      0   0          0   0 0   0       0   0         1   14.3 1     1.8
Klebsiella pneumoniae   2    20      3   37.5        2   18.2 4   25       2   50         1   14.3 14   25
Acinetobacter baumannii   1    10      3   37.5        4   36.4 5   31.2       1   25         1   14.3 15   26.8
Enterococcus faecium   1    10      0   0 2       18.2 0   0       0   0         0   0  3     5.4
Escherichia coli    1    10      0   0 1       9.1  1   6.2       0   0         0   0  3     5.4
Enterobacter cloacae/S.maltophilia  1    10      1   12.5        0   0 0   0       0   0         0   0  2    3.6
Candida parapsilosis   0    0      1   12.5        0   0 0   0       0   0         0   0  1    1.8
Morganella morganii   0    0      0   0          0   0 1   6.2       0   0         0   0  1    1.8
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artıran en önemli faktörler arasında yer almaktadır. Bu çalışma, 
bir üniversite hastanesinin Plastik, Rekonstrüktif ve Estetik 
Cerrahi Servisi’nde 2020-2025 yılları arasında saptanan SHİE 
sürveyans verilerini ve bu verilerin hemşire ve asistan hekim 
iş gücü parametreleriyle olan ilişkisini analiz etmektedir. İlgili 
servis; estetik cerrahi mikrocerrahi prosedürleri, flep/greft 
takipleri, geniş doku defektleri, yanık hastaları ve kronik yara 
(özellikle bası ülserleri) bakımlarının multidisipliner olarak 
yürütüldüğü, akut ve elektif hasta sirkülasyonunun yüksek 
olduğu (yıllık 15.780 hasta) yataklı bir klinik birimdir.
Sürveyans Verileri ve Enfeksiyon Türlerinin 
Değerlendirilmesi
 Çalışmada elde edilen genel enfeksiyon hızı (%0,38) 
ve enfeksiyon dansitesi (‰1,29), genel literatür ve üçüncü 
basamak klinik ortalamalarıyla uyumlu veya nispeten düşük 
görünmekle birlikte, klinik bazda en yüksek enfeksiyon 
hızına (%0,74) ve dansitesine (‰2,20) 2023 yılında ulaşıldığı 
görülmüştür (2, 3). Plastik cerrahi kliniklerinin doğası 
gereği geniş doku defektleri, greft/flep takipleri ve açık 
yara yönetimi gibi invaziv süreçlerin yoğunluğu, bu servisi 
enfeksiyon gelişimine son derece açık kılmaktadır. Nitekim 
bulgularımızda, cerrahi alan enfeksiyonlarının (CAE) derin 
(%46,8) ve yüzeysel (%19,1) olmak üzere toplamda %65,9 
gibi ezici bir oranla en baskın enfeksiyon grubu olduğu 
saptanmıştır. Son yıllarda yapılan çalışmalar, plastik ve 
rekonstrüktif cerrahi hastalarında özellikle derin CAE'lerin 
flep kayıplarına ve fonksiyonel yıkımlara neden olan en 
maliyetli komplikasyon olduğunu vurgulamaktadır (3, 4). 
2023 yılında saptanan kateter ilişkili idrar yolu enfeksiyonu, 
ağız boşluğu enfeksiyonu ve meme apsesi gibi spesifik klinik 
enfeksiyonların aynı dönemde kümelenmesi ise klinikte o yıl 
yaşanan sistematik bir risk artışına işaret etmektedir.
 Klinikte altı yıllık süreçte (2020–2025) göreve başlayan 
yıllık yeni asistan doktor sayıları incelendiğinde, zaman 
içinde belirgin bir artış trendi saptanmıştır. Çalışmamızda, 
klinikte göreve yeni başlayan asistan hekim sayısının zirve 
yaptığı ve toplam asistan havuzunun en geniş seviyeye ulaştığı 
son iki yıllık dönemde, yıllık enfeksiyon hızları ile saptanan 
izolat sayılarında dikkate değer bir düşüş eğilimi gözlenmiştir. 
Özellikle klinikte tarihsel olarak yüksek prevalansa sahip olan 
Acinetobacter baumannii ve Klebsiella pneumoniae gibi 
dirençli Gram-negatif mikroorganizmaların neden olduğu 
enfeksiyon dökümantasyonunda son iki yılda yaşanan bu 
gerileme, artan asistan sayısı nedeniyle hekim başına düşen 
hasta ve nöbet yükünün azalmasıyla ilişkilendirilebilir. Azalan 
iş yükünün, enfeksiyon kontrol komitesi yönergelerine ve 
el hijyeni protokollerine uyumu artırdığı, bunun da çapraz 
kontaminasyon zincirini kırarak dirençli dikey geçişi 
baskıladığı düşünülmektedir.
Mikrobiyolojik Profilin İncelenmesi
 Çalışma süresince izole edilen 56 patojen etken 

incelendiğinde, Gram-negatif bakterilerin belirgin bir 
hakimiyeti olduğu göze çarpmaktadır. Güncel literatürde, 
A. baumannii ve K. pneumoniae gibi çoklu ilaç direncine 
(MDR) sahip patojenlerin hastane ortamında, özellikle de 
pansuman odaları, tıbbi cihaz yüzeyleri ve sağlık personelinin 
elleri aracılığıyla çapraz kontaminasyon döngüsüne girdiği 
bildirilmektedir (2, 5). Gram-pozitif etkenler arasında yer alan 
Metisiline Dirençli Staphylococcus aureus (MRSA) oranının 
(%8,9) özellikle 2025 yılında izole edilenlerin %28,6'sını 
oluşturması, klinikte temas izolasyonu önlemlerinin ve el 
hijyeni uyumunun zamansal olarak değişkenlik gösterdiğini 
ve bu patojenin endemik bir yayılım eğilimine girdiğini 
düşündürmektedir.
İş Gücü/İş Yükü ve SHİE Arasındaki Dinamik İlişki
 Bu çalışmanın en çarpıcı  bulgusu, personel istihdam 
düzeyleri ile enfeksiyon oranları arasındaki zamansal 
korelasyondur. Veriler incelendiğinde, enfeksiyon hızının pik 
yaptığı 2023 yılında asistan hekim sayısının en düşük seviyede 
olduğu ve asistan başına düşen hasta oranının en yüksek 
düzeye ulaştığı görülmektedir. Benzer şekilde, enfeksiyon 
hızlarının yükselişe geçtiği 2022 yılında ise hemşire sayısının 
en düşük seviyeye gerilediği ve hemşire başına düşen hasta 
oranının en yüksek seviyeye çıktığı tespit edilmiştir.
 Hemşirelik yönetimi alanında yapılan çalışmalar, yetersiz 
personel istihdamının (understaffing) doğrudan "ertelenen 
hemşirelik bakımı"olgusunu tetiklediğini kanıtlamaktadır (7, 
11). Hemşire iş yükünün yükseldiği 2022 yılında ve hekim iş 
yükünün tavan yaptığı 2023 yılında, personel yetersizliğine 
bağlı olarak el hijyeni uyumunun azaldığı, aseptik tekniklerin 
(pansuman değişimi, kateter bakımı vb.) zaman baskısı 
altında ihlal edildiği ve izolasyon önlemlerinin esnediği 
düşünülmektedir. Bu durum çapraz kontaminasyonu 
hızlandırarak Acinetobacter ve Klebsiella kümelenmelerine 
ve derin CAE oranlarının artmasına zemin hazırlamıştır 
(9, 10). Buna karşılık, asistan hekim sayısının yükseldiği 
ve asistan/hasta oranının düştüğü, hemşire sayısının ise 
stabilize olduğu 2025 yılında, yıllık enfeksiyon hızının 
%0,18 gibi oldukça düşük bir seviyeye gerilemesi bu hipotezi 
doğrulamaktadır. İş yükünün azalması, personelin enfeksiyon 
kontrol bariyerlerine (el hijyeni, kişisel koruyucu ekipman 
kullanımı, invaziv araçların günlük takibi) daha fazla zaman 
ayırmasına olanak tanımıştır (8).
Çalışmanın Sınırlılıkları
 Bu çalışma, iş gücü kapasitesi ile sağlık hizmeti ilişkili 
enfeksiyonlar (SHİE) arasındaki ilişkiyi uzun dönemli 
incelemesi açısından literatüre katkı sağlasa da bazı 
sınırlılıklara sahiptir:
 • Tek Merkezli Tasarım: Araştırmanın yalnızca tek bir 
üniversite hastanesinin Plastik, Rekonstrüktif ve Estetik 
Cerrahi servisinde yürütülmüş olması, bulguların kurumsal 
farklılıklar (mimari yapı, hasta çeşitliliği, bakım standartları 



vb.) nedeniyle tüm üçüncü basamak sağlık kuruluşlarına 
genellenebilirliğini sınırlamaktadır.
 • Retrospektif Veri Toplama: Çalışmanın geriye dönük 
dökümantasyon analizine dayanması, veri kalitesini mevcut 
otomasyon ve komite kayıtlarıyla sınırlandırmaktadır. El 
hijyeni uyum oranları, aseptik teknik ihlalleri ve "ertelenen 
hemşirelik bakımı" gibi anlık ve nitel unsurlar geriye dönük 
olarak objektif ölçülememiştir.
 • Verilerin Yıllık (Makro) Düzeyde Analizi: 
Personel ve iş yükü parametrelerinin aylık veya mevsimsel 
dalgalanmalar yerine yıllık ortalamalar bazında alınması, 
geçici görevlendirmeler, izinler veya belirli aylardaki akut 
hasta pikleri (örn. yaz aylarındaki yanık/travma vakaları) 
gibi mikroskobik değişimlerin enfeksiyon kümelenmeleri 
üzerindeki anlık etkisinin incelenmesini engellemiştir.
Sonuç ve Öneriler
 Sonuç olarak, Plastik, Rekonstrüktif ve Estetik Cerrahi 
gibi hasta sirkülasyonunun ve yara bakım gereksiniminin 
çok yüksek olduğu spesifik kliniklerde, SHİE'lerin önlenmesi 
sadece mikrobiyolojik bir mücadele ile değil, doğrudan 
güvenli personel istihdam politikası ile sağlanabilir. Klinik 
yöneticilerinin yatak doluluk oranları ve hasta gün sayısı 
artışlarına paralel olarak hemşire ve hekim iş gücünü dinamik 
olarak planlaması, el hijyeni ve izolasyon uyumunu artıracak 
kurumsal denetim mekanizmalarını işletmesi, hastane 
enfeksiyonlarını ve buna bağlı klinik/mali kayıpları azaltmada 
en etkili strateji olacaktır.

Etik Kurul: Araştırmanın yürütülebilmesi için öncelikle çalışmanın 
yapıldığı üniversitenin İlaç ve Tıbbi Cihaz Dışı Araştırmalar Etik 
Kurulu’ndan etik kurul izni alınmıştır (Karar No: 2026/6513). Çalışmada 
hasta mahremiyetinin korunması amacıyla tüm kimlik bilgileri 
anonimleştirilerek kodlanmıştır.

Çıkar Çatışması: Çalışmada herhangi bir çıkar çatışması yoktur.

Finansal Çıkar Çatışması: Çalışmada herhangi bir finansal çıkar çatışması 
yoktur.

Sorumlu Yazar: Fatma Ezgi Yorgancılar, 
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Compression Neuropathies Coexisting with Motor Neuron 
Disease

Motor Nöron Hastalıkları ile Birlikte Görülen Sıkışma Nöropatileri

ÖZET

Progresif musküler atrofi, üst motor nöron bulguları olmaksızın izole alt motor nöron tutulumu ile karakterize 
atipik bir motor nöron hastalığıdır. Motor nöron hastalıklarında duyu semptomları ve duysal sinir ileti 
çalışmalarında anormallik beklenmez; bu nedenle duysal ileti bozuklukları tanısal belirsizliğe yol açabilir. 
Bununla birlikte, özellikle ileri yaşta veya immobilize hastalarda kompresyon nöropatileri gibi sekonder 
durumlar motor nöron hastalığına eşlik edebilir. Bu gibi olgularda duysal sinir aksiyon potansiyellerindeki 
anormallikler motor nöron hastalığı tanısının gecikmesine neden olabilir. Bu olgu sunumunda, PMA tanısı 
alan ve eşlik eden kompresyon nöropatilerine bağlı duysal sinir ileti anormallikleri saptanan ileri yaşta bir 
hasta sunulmuştur. Bu olgu, klinik bulgular ve iğne elektromiyografi anterior boynuz hücresi tutulumunu 
güçlü biçimde desteklediğinde, duysal ileti anormalliklerinin dikkatle değerlendirilmesi ve sekonder 
nedenlerin mutlaka göz önünde bulundurulması gerektiğini vurgulamaktadır.

Anahtar Kelimeler: Motor nöron hastalığı, progresif musküler atrofi, kompresyon nöropatisi, 
elektromiyografi

ABSTRACT

Progressive muscular atrophy (PMA) is an atypical motor neuron disease characterized by isolated lower 
motor neuron (LMN) involvement without upper motor neuron signs. Sensory symptoms and abnormalities 
in sensory nerve conduction studies are generally not expected in motor neuron diseases and may lead to 
diagnostic uncertainty. However, secondary conditions such as compression neuropathies may coexist, 
particularly in elderly or immobilized patients. In such cases, abnormal sensory nerve action potentials 
(SNAPs) may delay the diagnosis of motor neuron disease. We report an elderly patient diagnosed with 
PMA in whom concomitant compression neuropathies resulted in abnormal sensory nerve conduction 
findings. This case emphasizes that sensory abnormalities should be interpreted cautiously and that 
secondary causes should be considered when clinical and needle Electromyography findings strongly 
support anterior horn involvement. 

Key words: Motor neuron disease, Progressive muscular atrophy, Compression neuropathy, 
Electromyography
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INTRODUCTION
 Motor neuron diseases (MNDs) are a heterogeneous group 
of neurodegenerative disorders characterized by progressive 
degeneration of upper and/or lower motor neurons (1). 
Amyotrophic lateral sclerosis (ALS) is the most common form 
and involves both upper and lower motor neurons, whereas 
atypical variants such as progressive muscular atrophy (PMA) 
present with isolated lower motor neuron involvement (2). 
Sensory signs and symptoms are not expected in MNDs, and 
sensory nerve conduction studies are typically normal (3). 
Therefore, abnormalities in sensory nerve action potentials 
(SNAPs) are often considered exclusionary findings and may 
lead clinicians to pursue alternative diagnoses.
 Nevertheless, secondary conditions such as compression 
neuropathies, age-related sensory axonal loss, or coincidental 
polyneuropathies may coexist with MND, particularly in 
elderly or immobilized patients (4-8). These conditions 
may confound electrophysiological evaluation and delay 
diagnosis. The present case highlights this diagnostic pitfall 
by demonstrating PMA accompanied by compression 
neuropathies causing abnormal sensory nerve conduction 
findings.

CASE REPORT
 An 81-year-old woman presented with progressive 
weakness of both upper extremities that began approximately 
nine months prior to admission and gradually worsened. 
Weakness in the lower extremities developed during the 
last three to four months. Initially, she experienced easy 
fatigability and difficulty lifting objects; however, in the weeks 
preceding admission, she became unable to perform basic 
activities of daily living, including feeding herself. Dysphagia 
developed one month before presentation. She denied sensory 
symptoms, neck or low back pain, and urinary incontinence. A 
urinary catheter was placed due to severe mobility limitation. 
Her medical history included hypertension, coronary artery 
disease, and deep vein thrombosis. There was no history of 
diabetes mellitus, chronic alcohol use, exposure to neurotoxic 
agents, or prior peripheral neuropathy.
 Neurological examination revealed reduced gag reflex, 
tongue atrophy with fasciculations, and generalized hypotonia. 
Muscle strength was 0/5 in proximal upper extremities, 1/5 
in distal upper extremities, and 3/5 in both proximal and 
distal lower extremities. Deep tendon reflexes were absent in 
all extremities. Sensory examination and sphincter function 
were normal. Speech was preserved. Weakness was more 
pronounced in the distal muscles of the upper extremities 
bilaterally, particularly affecting hand grip and fine motor 
movements. The patient had marked difficulty holding 
utensils and performing buttoning tasks. Despite severe motor 
impairment, no objective sensory deficit was detected on 

examination. Muscle bulk was visibly reduced in the intrinsic 
hand muscles, and fasciculations were intermittently observed 
in the forearm muscles. Cervical magnetic resonance imaging 
was unremarkable. Electroneuromyography demonstrated 
reduced compound muscle action potential (CMAP) 
amplitudes in bilateral median, ulnar, peroneal, and posterior 
tibial nerves. Sensory nerve conduction studies showed 
reduced SNAP amplitudes in bilateral median and left ulnar 
nerves, with absent right ulnar SNAP (Table 1). Needle EMG 
of bulbar, thoracic paraspinal, and limb muscles innervated 
by different roots and nerves revealed chronic neurogenic 
motor unit changes and subacute denervation (Table 2). 
Based on clinical and electrophysiological findings, PMA was 
considered the most appropriate diagnosis.

DISCUSSION
 Motor neuron diseases cause progressive, painless muscle 
weakness due to degeneration of motor neurons in the motor 
cortex, brainstem, and spinal anterior horn. PMA represents a 
rare phenotype characterized by isolated lower motor neuron 
involvement (1). The diagnosis of PMA relies primarily on 
clinical presentation and needle EMG findings demonstrating 
widespread chronic and active denervation (2). Sensory nerve 
conduction studies are generally normal in motor neuron 
diseases and are mainly used to exclude mimicking peripheral 
neuropathies (3). Preserved SNAPs despite severe muscle 
atrophy are considered a hallmark of motor neuronopathies. 
Consequently, abnormal sensory findings may raise diagnostic 
concern (4,5). Although rare, previous studies have reported 
mild sensory abnormalities in ALS (6-8), particularly in 
elderly patients, while pathological involvement of dorsal 
root ganglia or posterior columns remains uncommon (9,10). 
Several case reports and small series have described reduced 
SNAP amplitudes or focal sensory conduction abnormalities 
in patients with motor neuron diseases, a pattern similarly 
observed in the present case (7). These findings are often 
attributed to coexisting conditions such as entrapment 
neuropathies or age-related axonal degeneration rather than 
primary involvement of sensory pathways. Additionally, 
sensory involvement may also be observed in Kennedy 
disease, a motor neuron disorder, and may be related either 
to concomitant diabetes or degeneration of the dorsal root 
ganglia (11,12). Similar to previously reported cases, our 
patient demonstrated reduced SNAP amplitudes without 
accompanying sensory complaints, suggesting a secondary 
rather than primary sensory pathology.
 In the present case, abnormal SNAP findings initially 
complicated the diagnostic process. However, the absence 
of sensory symptoms, the presence of diffuse LMN signs, 
and characteristic needle EMG findings strongly supported 
a diagnosis of PMA. The sensory abnormalities were most 
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plausibly explained by compression neuropathies (4), 
likely related to prolonged immobilization and the use of 
supportive devices (13). Compression neuropathies are a 
recognized source of diagnostic confusion in motor neuron 
diseases. Patients may be misdiagnosed with entrapment 
neuropathies in early disease stages or may develop secondary 
compression neuropathies following reduced mobility. This 

case emphasizes that abnormal SNAP findings should not 
automatically exclude motor neuron disease when the overall 
clinical and electrophysiological picture is consistent with 
anterior horn involvement.
 This case contributes to the existing literature by 
highlighting that bilateral distal upper extremity weakness 
accompanied by abnormal sensory nerve conduction findings 

Nerve     Distance Latency  Velocity Amplitude Response
      (mm)  (msec)  (m/sec)  (u-mv)
Right peronealis 
  ankle      4,04    1,5 mv  F:58,6ms
  below the head of fibula  270  9,72  47,5  1,3 mv
  above the head of fibula  100  11,72  50  1 mv
Right tibialis    370  5,52  51  4 mv  F:53,8ms
posterior
Left peronealis    325  4,62  58  0,6 mv  F:48,8ms
Left tibialis    380  3,84  50,7  3,60 mv  F:52,8ms
posterior
Right suralis    130  2,88  47,3  10 μv 
Left suralis    120  2,0  60  10,7 μv 
Right median motor
  wrist      2,36    0,35 mv  F:25ms
  elbow    240  7,2  49,6  0,30 mv
  axilla    250  11,9  52,5  0,25 mv 
Right ulnar motor                       
  wrist      2,64    0,39 mv
  below the elbow   180  6,04  52,6  0,35 mv
  above the elbow   100  8,12  48,1  0,33 mv
  axilla    180  11,8  48,4  0,30 mv
Right median sensory
  3.finger-wrist   130  2,53  50,8  6 μv
  2.finger-wrist   130  3,36  38,7  5 μv
  1.finger-wrist   110  1,84  59,9  6 μv
  Mid palm-wrist   90  2,36  38,1  8 μv
Right ulnar sensory
  4.finger-wrist     Not obtained   
        Not obtained   
Right median sensory(4.finger-wrist) 115  2,0  57,5  5,33 μv
Right median sensory (wrist-elbow) 250  3,52  71  30 μv
Right ulnar sensory (wrist-elbow)    Not obtained   
Left median sensory
  3.finger-wrist   140  3,48  40,2  5 μv
  2.finger-wrist   120  3,24  37  5 μv
  1.finger-wrist   100  2,08  48,1  6 μv
  Mid palm-wrist   80  2,27  35,1  8 μv
Left ulnar sensory   120  2,36  50,5  5 μv
Left median sensory (wrist-elbow) 250  3,60  69,4  30 μv 
Left ulnar sensory (wrist-elbow)  220  3,24  67,9  10 μv 
Left median motor
  wrist      2,60    0,5 μv
  elbow    240  7,60  48  0,48 μv 
Left ulnar motor
  wrist      2,56    0,72 μv
  below the elbow  180  6,2  49,5  0,6 μv
  above the elbow   100  8,27  48,1  0,5 μv
  axilla    170  11,7  49,4  0,48 μv

Table 1. Nerve Conduction Study



may still represent a motor neuron disorder when needle 
EMG and clinical features are strongly suggestive. Awareness 
of this overlap may prevent misdiagnosis and unnecessary 
delays in establishing the correct diagnosis.
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Table 2. Needle Electromyography Findings

Compression Neuropathies in PMA

Muscle   Spontaneous Activity  Motor Unit
Right tibialis anterior Fasciculation +   Long duration (17 ms), polyphasicity MUAP. Decreased interference
Vastuslateralis      Long duration (20 ms), polyphasicity MUAP. Decreased interference
Left tibialis anterior     Large amplitude (6,5 mv), long duration (20 ms) polyphasicity
        MUAP. Decreased interference
Vastuslateralis  Fasciculation +   Positive sharp waves. Long duration (18 ms) MUAP 
Right deltoid      voluntary MUAP could not be obtained
Left deltoid      voluntary MUAP could not be obtained
Biceps   Fasciculation +   Large amplitude (8mv), long duration (22 ms) MUAP. Decreased
        interference
Right genioglossus     Large amplitude (3mv), long duration (12 ms) MUAP. Decreased 
        interference
Left frontalis      Normal MUAP. interference pattern
Cervical paraspinal     long duration (22 ms), polyphasicity MUAP 
Paraspinal Th1      long duration (18 ms), Polyphasicity MUAP
Right sternocleidomastoid    long duration, polyphasicity MUAP.
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Delayed Diagnosis of Plantar Melanoma: Insights from a 
Case Report

Plantar Melanomun Gecikmiş Tanısı: Bir Olgu Sunumundan 
Çıkarımlar

ÖZET

Akral lentijinöz melanom (ALM), başlıca avuç içi, ayak tabanı ve tırnakları tutan, kutanöz melanomun en 
nadir alt tipidir. Diğer alt tiplerden farklı olarak etiyopatogenezinde güneş maruziyetinden ziyade mekanik 
stres ve kronik travmanın rol oynadığı düşünülmektedir. Özellikle ileri yaş hastalarda plantar bölgenin 
rutin muayenesinin ihmal edilmesi, bu bölgede gelişen ALM'nin tanısında gecikmeye yol açmaktadır. Bu 
olgu sunumunda, sağ ayak tabanında diken batması sonrası gelişen ve ağrılı lezyonla başvuran 74 yaşındaki 
kadın hasta sunulmaktadır. Dermatoskopik incelemede diffüz heterojen pigmentasyon, peppering, atipik 
noktalar ve globüller, ülserasyon ve regresyon alanları izlendi. Histopatolojik inceleme ile ALM tanısı 
doğrulandı ve Breslow kalınlığı 15 mm olarak ölçüldü. Pozitron emisyon tomografisi/bilgisayarlı tomografi 
(PET/BT) incelemesinde sağ inguinal-femoral lenf nodlarında artmış 18F-fluoro-2-deoxy-D-glucose 
(FDG) tutulumu saptandı; ancak eksize edilen lenf nodlarının histopatolojik değerlendirmesinde malign 
tutulum izlenmedi. Geniş lokal eksizyon uygulanan hastanın bir yıllık takiplerinde nüks saptanmadı. Bu 
olgu, ALM’nin klinik, dermatoskopik ve histopatolojik özelliklerini vurgulamakta ve özellikle ileri yaşlarda 
plantar bölgenin dikkatli değerlendirilmesinin önemini vurgulamaktadır.

Anahtar Kelimeler: Plantar melanom, akral lentijinöz melanom, kutanöz onkoloji, melanom 

ABSTRACT

Acral lentiginous melanoma (ALM) is the rarest subtype of cutaneous melanoma, primarily affecting 
the palms, soles, and nail units. Unlike other melanoma subtypes, ALM is thought to be associated with 
mechanical stress and chronic trauma rather than ultraviolet exposure. In elderly patients, inadequate 
routine examination of the plantar region may lead to delayed diagnosis and advanced-stage presentation. 
We report the case of a 74-year-old female who presented with a painful lesion on the right plantar foot that 
developed following a thorn injury. Dermoscopic examination revealed diffuse variegated pigmentation, 
peppering, atypical dots and globules, ulceration, and regression areas. Histopathologic evaluation 
confirmed the diagnosis of ALM, with a Breslow thickness of 15 mm. Positron emission tomography/
computed tomography (PET/CT) demonstrated increased 18F-fluorodeoxyglucose (FDG) uptake in the 
right inguinal-femoral lymph nodes; however, histopathologic examination of the excised lymph nodes 
showed no evidence of malignancy. This case underscores the clinical, dermoscopic, and histopathologic 
features of ALM and highlights the importance of careful plantar examination for early diagnosis, 
particularly in elderly patients. 

Key words: Plantar melanoma, acral lentiginous melanoma, cutaneous oncology, melanoma diagnosis
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INTRODUCTION
Malignant melanoma is one of the most aggressive 

tumors with a high mortality rate. It is also the most common 
malignant tumor of the foot, and all melanoma subtypes 
except lentigo maligna melanoma have been reported at 
this site (1,2). Acral lentiginous melanoma (ALM), a rare 
subtype, typically presents on the palms, soles, or nails. 
It represents 4-6% of all melanoma cases in Caucasian 
populations, but accounts for up to 75% of melanoma cases 
in non-white individuals (3,4). Delayed diagnosis of ALM is 
associated with poor patient outcomes, and early detection 
remains challenging (5). This report highlights the clinical, 
dermoscopic, and histopathologic characteristics of plantar 
ALM. It emphasizes the importance of timely diagnosis for 
improving survival and reducing diagnostic delay.

CASE
Clinical Findings

A 74-year-old female patient presented with a two-
month history of a painful lesion on the right plantar foot. 
She reported that the lesion appeared two months earlier 
following a thorn injury and noted that there was no history of 
a pre-existing nevus on the affected area. Her medical history 
was notable for diabetes mellitus and hypertension; there 
was no personal or family history of cutaneous melanoma. 
Physical examination revealed a 7 × 6 cm irregularly bordered 
hyperpigmented patch with variegated pigmentation, as well 
as a 4 × 4 cm ulcerated hyperpigmented plaque surrounded 
by a keratotic border on the right plantar surface (Figure 1a). 
Dermoscopic Findings

Dermoscopic examination revealed diffuse heterogeneous 
pigmentation, peppering, atypical dots and globules, 
ulceration, and areas of regression (Figure 1b). 

Histopathology
Histopathologic examination revealed atypical 

melanocytic cells with pagetoid spread in the epidermis 
beneath a hyperkeratotic stratum corneum adjacent to the 
ulcer. In the dermis, atypical melanocytic cells showing marked 
nuclear atypia and pleomorphism, prominent eosinophilic 
nucleoli, and numerous mitotic figures were observed. 
Immunohistochemical studies showed diffuse expression of 
Melan-A, HMB45, and SOX-10 in tumor cells. The Ki-67 
proliferation index was 90% (Figure 2a-d). A diagnosis of 
malignant melanoma was established. Molecular testing for 
common driver mutations, including BRAF, NRAS, KIT, and 
CDKN2A, was negative. A wide local excision of the lesion 
was performed by plastic reconstructive surgery. The tumor 
extended into the subcutaneous tissue. The Breslow thickness 
was 15 mm.
Imaging

18F-fluoro-2-deoxy-D-glucose (FDG) positron emission 
tomography/computed tomography (PET/CT) showed 
increased FDG uptake in the right inguinal-femoral lymph 
nodes and right plantar foot, with maximum standardized 
uptake values of 1.4 and 4.6, respectively. FDG uptake in other 
regions within the imaging field was unremarkable (Figure 
3). Six inguinal-femoral lymph nodes were excised, none of 
which showed any evidence of malignant infiltration. 

Figure 1. Clinical and Dermoscopic Images. (a) A 7 × 6 
cm multicolored, irregularly demarcated patch and a 4 × 
4 cm ulcerated hyperpigmented plaque with a keratotic 
border on the right plantar surface. (b) On dermoscopy, 
a multicomponent pattern with areas of regression 
(black arrow), atypical globules (yellow square), black 
peppering (red circle), and ulceration (blue star).

Figure 2. Histopathologic Examination. (a) Atypical 
melanocytes with nest formation and pagetoid spread 
(hematoxylin and eosin) (b) Epidermal ulceration 
(black arrow) and intradermal component of acral 
melanoma demonstrating atypical melanocytes 
(hematoxylin and eosin). (c) Nuclear SOX-10 positivity 
in tumor cells (immunohistochemistry SOX-10). (d) 
The Ki-67 proliferation index is 90% in tumor cells 
(immunohistochemistry Ki67) (x40 magnification).
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Treatment and Follow-Up
Based on histopathological and imaging findings, the 

patient was staged as stage IIC (pT4bN0M0) cutaneous 
melanoma according to the AJCC staging system. The patient 
had an uneventful recovery from surgery and was referred to 
medical oncology for further management. The patient was 
instructed to follow up with a PET/CT scan and full-body 
skin examinations every three months.

DISCUSSION
General Characteristics of ALM

Acral lentiginous melanoma is the rarest of the four main 
subtypes of cutaneous malignant melanoma, accounting 
for only 4-10% of cases. It predominantly affects the palms, 
soles, and nail beds (6). Risk factors such as sun exposure, fair 
skin type, personal or family history of melanoma, and pre-
existing melanocytic nevi that are relevant to other cutaneous 
melanoma subtypes do not apply to ALM. Instead, mechanical 
stress and trauma have been suggested as potential risk factors 
for ALM (5). Minagawa et al. reported a higher incidence of 
ALM in the heel and forefoot, regions most exposed to shear 
forces (7). These findings further support a potential role of 

trauma.
Diagnostic Challenges in ALM

Patients with ALM often have a poor prognosis due to 
delayed diagnosis. Many patients, especially the elderly, have 
difficulty properly examining the soles of their feet. As a 
result, melanoma is often detected at a more advanced stage. 
Melanomas that present as ulcers on the foot are particularly 
challenging, because the differential diagnosis for such lesions 
is extensive. Non-healing traumatic wounds, warts, fungal 
infections, pyogenic granulomas, and hematomas are included 
in the differential diagnosis of plantar ALM. This can lead to 
delays in diagnosis and complicate the management of these 
cases (3,6).

Clinically, ALM begins as a pigmented macule or papule 
with irregular borders and progresses to large, exophytic 
nodules with areas of blue-black pigmentation (3). For early 
detection of plantar malignant melanoma, age over 50 years 
and a lesion diameter greater than 7 mm are considered 
important risk factors. The CUBED acronym may be helpful 
in evaluating suspicious lesions on the foot or nail unit. It 
stands for Color (C), Diagnosis Uncertain (U), Bleeding (B), 
Enlargement (E), and Delayed Healing (D). The presence of 
at least two of these features indicates the need for further 
diagnosis and evaluation (5).
Dermoscopic Differential Diagnosis

The parallel ridge pattern is a typical early finding in ALM 
on dermoscopy. Other features, such as multicomponent 
pattern, irregular pigmentation, and atypical pigment 
network, may also be observed in ALM (8). In our case, 
all of these features were observed. Histopathologically, 
atypical melanocytic cells in ALM initially show lentiginous 
proliferation along the dermoepidermal junction, either as 
single units or in nests. As the tumor progresses, they extend 
into the epidermis by pagetoid spread. In advanced stages, 
spindle-shaped atypical melanocytes invade the dermis 
(2,8). Several clinicopathological factors, including male 
gender, high Breslow thickness, inadequate surgical resection, 
ulceration, and advanced disease stage (stage III-IV), have 
been associated with poorer prognosis and reduced overall 
survival in patients with ALM (4).
Management and Treatment Algorithms

The management of ALM generally follows the principles 
applied to other cutaneous melanoma subtypes, with wide 
local excision as the cornerstone of treatment. Available 
evidence indicates that the width of surgical margins, whether 
narrow or wide, does not significantly influence survival 
outcomes or recurrence risk (9). According to the current 
NCCN guidelines, sentinel lymph node biopsy (SLNB) is an 
important staging and prognostic tool in cutaneous melanoma. 
Its use is based on the estimated risk of nodal metastasis 
rather than tumor thickness alone. It is recommended for 

Figure 3. Initial PET / CT scan. (a) Maximum intensity 
projection image of the lower extremities showing 
FDG uptake in the right inguinal-femoral region and 
right plantar foot. (b) Hypermetabolic lymph nodes 
in the right inguinal-femoral region ( SUVmax: 1.4 ). 
(c) Pathological metabolic activity in the right plantar 
foot consistent with primary malignancy ( SUVmax: 
4.6 ). FDG - Fluorodeoxyglucose; PE T/ CT - Positron 
emission tomography - computed tomography; SUVmax: 
Maximum standardized uptake value.



patients with a risk >10%, which typically includes most 
T1b and all ≥T2 melanomas. However, SLNB is intended for 
clinically node-negative patients. In the presence of clinically 
or radiologically suspicious lymph nodes, direct nodal biopsy 
or excision is preferred, and SLNB is not indicated. Therefore, 
SLNB remains valuable for staging and guiding adjuvant 
therapy decisions, although it has not been shown to improve 
disease-specific survival (10). In our patient, radiologically 
suspicious lymph nodes with increased FDG uptake were 
directly excised, and SLNB was not performed, as the patient 
was no longer considered clinically node-negative.
 Completion lymph node dissection is no longer 
routinely recommended after a positive SLNB due to the 
lack of demonstrated survival benefit and the risk of surgical 
morbidity. Current NCCN and ESMO guidelines support 
a personalized strategy with active nodal surveillance. 
Completion lymph node dissection may be considered in 
selected patients with clinically or radiologically evident 
nodal disease or high tumor burden (11). Given the poorer 
prognosis of ALM, accurate staging and early detection are 
particularly important. While no imaging is recommended 
for low-risk pT1a melanoma, PET/CT may be considered 
before surgery and SLNB in pT1b–pT4b disease. In one study, 
PET/CT demonstrated a specificity of 88.5% and a sensitivity 
of 41.4% for lymph node assessment in melanoma patients. 
Sensitivity varied according to tumor volume and was higher 
in patients with clinically palpable lymph nodes (12,13). In 
our case, however, PET/CT yielded a false-positive result, 
which may be attributed to reactive lymphadenopathy or 
secondary inflammatory changes associated with ulceration 
of the primary lesion. These findings underscore the need 
for histopathological confirmation of suspected lymph node 
involvement detected on PET/CT.
 Following surgical resection, patients with advanced-
stage disease may benefit from adjuvant systemic therapy, 
including immune checkpoint inhibitors or molecularly 
targeted agents directed against mutation-driven signaling 
pathways. In contrast to other melanoma subtypes, ALM 
exhibits a lower frequency of BRAF mutations and a higher 
prevalence of KIT mutations. KIT-targeted therapies such as 
imatinib and sunitinib have demonstrated variable clinical 
efficacy in advanced ALM, highlighting the need for further 
investigation (3,9). Immune checkpoint inhibitors are 
currently used as first-line therapy in advanced BRAF wild-
type melanoma; however, their efficacy appears to be lower 
in ALM than in other subtypes, possibly related to reduced 
tumor-infiltrating lymphocytes (9). According to ESMO 
guidelines, adjuvant immunotherapy should be considered 
in patients at high risk of recurrence, even in the absence of 
nodal involvement. Phase III trials have shown that adjuvant 
pembrolizumab or nivolumab improves recurrence-free and 

distant metastasis–free survival compared with placebo in 
stage IIB/IIC melanoma (14). However, in our case, adjuvant 
treatment was not initiated as the patient was referred to 
medical oncology and declined therapy after discussion of 
risks and benefits.
Key Clinical Implications
 This case study illustrates a rare presentation of plantar 
melanoma that was ulcerated and locally advanced. Acral 
lentiginous melanoma is a subtype of cutaneous melanoma 
with a poor prognosis that develops independently 
of common melanoma risk factors. As a result, these 
patients are not routinely screened by dermatologists, and 
plantar examinations are often overlooked or lesions are 
misdiagnosed, resulting in delayed diagnosis. If asymmetry, 
variegated colors, or atypical pigmentation are observed in this 
region, ALM should be considered and the patient referred 
for further evaluation. This study highlights the importance 
of early diagnosis to avoid delays and improve patient survival 
through timely treatment.
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