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Evaluation of Audiological Test Results in Patients with Vertigo
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Abstract
Objective: To investigate whether hearing functions differ in patients presenting with vertigo by using
auditory brainstem response (ABR), pure-tone audiometry, and tympanometry.

Materials and Methods: This prospective, observational, non-invasive study included 64 patients presenting
with vertigo and 30 controls evaluated at the Department of Otorhinolaryngology, Dicle University Faculty
of Medicine, between March 20, 2001 and November 15, 2002. Patients were divided into three subgroups
according to the duration of dizziness. All participants underwent pure-tone audiometry, tympanometry,
and ABR testing. Statistical analyses were performed using SPSS 11.0.

Results: No significant differences were found between the patient and control groups regarding age or
sex distribution. Right- and left-ear audiometric comparisons and tympanometric measurements were not
significantly different between groups. Similarly, no significant differences were observed for wave |, Ill,
and V latencies or I-ll, IV, and IlI-V interpeak latencies in either ear.

Conclusion: In this cohort, audiometry, tympanometry, and ABR parameters did not differ significantly
between vertigo patients and controls. These findings suggest that routine audiological tests may have
limited discriminatory value among vertigo subgroups.

Keywords: vertigo; audiological tests; auditory brainstem response; pure-tone audiometry; tympanometry

Ozet

Amag: Bu calismanin amaci, vertigo yakinmasi ile basvuran hastalarda isitme fonksiyonlarinda farkllik olup
olmadiginiisitsel beyin sapi yaniti (ABR), saf ses odyometrisi ve timpanometri kullanarak degerlendirmektir.

Gereg ve Yontem: Prospektif, gdzlemsel ve non-invaziv olarak tasarlanan bu calismada, 20 Mart 2001-15
Kasim 2002 tarihleri arasinda Dicle Universitesi Tip Fakiiltesi Kulak Burun Bogaz Anabilim Dali'na bagvuran
64 vertigo hastasi ile 30 kisilik kontrol grubu incelendi. Hastalar basvuru 6ykustine gore lic alt gruba ayrildi.
Tiim olgularda saf ses odyometrisi, timpanometri ve ABR testi uygulandi. Istatistiksel analizler SPSS 11.0
ile yapildi.

Bulgular: Hasta ve kontrol gruplari arasinda yas ve cinsiyet acisindan anlamli fark saptanmadi. Sag ve sol
kulak odyometrik karsilastirmalarinda ve timpanometrik degerlendirmelerde anlaml fark bulunmadi.
Benzer sekilde, sag ve sol kulak icin dalga |, [l ve V latanslari ile I-1lI, I-V ve [lI-V interpik latanslarinda gruplar
arasinda anlamli fark gozlenmedi.

Sonug: Bu seride vertigo hastalarinda odyometri, timpanometri ve ABR parametreleri kontrol grubuna
gore anlamli farklilhk gostermedi. Bulgular, rutin odyolojik testlerin vertigo alt gruplarini ayirt etmede sinirli
katki saglayabilecegini diistindiirmektedir.

Anahtar Kelimeler: vertigo; odyolojik testler; isitsel beyin sapi yaniti; saf ses odyometrisi; timpanometri

dx.doi.org/10.29228/tjhealthsport.82482

Cite this article: Akgiil YH, Osma U. Evaluation of Audiological Test Results in Patients with Vertigo. Turk J Health S. 2026;7:1: X-X. http://
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INTRODUCTION

Many diseases can cause patients to present with complaints
of vertigo; however, patient descriptions are often insufficient
to establish a definitive diagnosis. In practice, patients may
use terms such as imbalance, shakiness, dizziness, or a feeling
of emptiness to describe the same complaint [1].

Dizziness is among the common reasons for physician
visits and is reported in approximately 5% of all healthcare
presentations. The proportion has been reported as 10%
in otorhinolaryngology clinics, 15% in neurology clinics,
and 26% in emergency departments, while more than 70%
of patients first consult primary care or internal medicine
physicians [2]. As age advances, the number of pathologies
affecting balance systems also increases, making falls and
related injuries more likely [3].

Although dizziness is relatively uncommon in children, it may
substantially affect quality of life in older adults [2,4]. Because
vestibular complaints may initially be evaluated by several
specialties, some patients still receive only symptomatic
treatment without a definitive diagnosis after repeated
consultations.

Dizziness is challenging for both patient and physician.
Diagnostic tools such as electronystagmography, computed
tomography, magnetic resonance imaging, posturography,
and rotational testing may help in selected situations;
however, they may not always provide practical information,
and they can be time-consuming, symptom-provoking, costly,
or unavailable in every center [5].

In many cases, detailed history taking remains one of the most
informative diagnostic tools. Nevertheless, abnormalities
have also been reported in electrophysiological tests such
as auditory brainstem response, caloric tests, and vestibular
evoked myogenic potentials [6-8]. The aim of the present study
was to investigate whether hearing functions differ in patients
presenting with vertigo by using ABR, pure-tone audiometry,
and tympanometry.

MATERIALS AND METHODS

This prospective, observational, non-invasive study was
approved by the Dicle University Faculty of Medicine
Ethics Committee (approval no: E-80301036-903-820964).
Audiometric tests and brainstem auditory evoked potentials
were performed in patients presenting with dizziness to the
Department of Otorhinolaryngology, Dicle University Faculty
of Medicine, between March 20, 2001 and November 15, 2002.

The patient group consisted of 64 individuals (33 males,
31 females) aged 15-64 years, whereas the control group
consisted of 30 individuals (15 males, 15 females) aged 12-
61 years. Written informed consent was obtained from all
participants. Based on patient history, the vertigo group was

divided into three subgroups according to symptom duration:
Group 1, very brief sudden attacks resolving rapidly; Group 2,
sudden attacks resolving more slowly over days or weeks; and
Group 3, persistent lower-intensity vertigo with occasional
mild exacerbations lasting for months. The control group
comprised individuals attending the ENT clinic with various
complaints but without dizziness or evidence of ear pathology.

All patients underwent a complete ENT examination.
Demographic characteristics, medical history, and physical
examination findings were recorded on structured forms.
Consultations were requested from Neurology, Physical
Therapy and Rehabilitation, and Ophthalmology clinics, and
identified pathologies were documented.

and ABR were

performed in a sound-isolated audiology laboratory. Pure-

Pure-tone audiometry, tympanometry,

tone audiometry was carried out using an Amplaid 300 device
with TDH 39 10-ohm headphones and a B71 bone conduction
vibrator. Tympanometry was performed using an Amplaid 720
device, and ABR recordings were obtained with a Sapphire 2A

device.

For the ABR test, silver chloride electrodes were placed
on the mastoid apex of the stimulated side, the forehead,
and the midline. The skin was cleaned with liquid soap and
alcohol to keep electrode-skin resistance around 4 ohms. The
contralateral ear was masked. A total of 1024 click stimuli
were delivered at intensities of 90, 80, and 70 dB and repetition
rates of 10/sec and 50/sec. Signals were filtered between 100
and 1000 Hz.

For ABR, the latencies of waves [, III, and V, and the interpeak
latencies of I-III, I-V, and III-V, were calculated for both ears.
In audiometry, hearing level was determined by averaging
thresholds at 500, 1000, and 2000 Hz. Means and standard
deviations of the patient and control groups were then

compared statistically.

Statistical analyses were performed using SPSS PC 11.0. Age
and sex comparisons between the control and patient groups
were analyzed using the Mann-Whitney U test and chi-
square tests. Audiometric comparisons among groups were
performed using one-way ANOVA or Kruskal-Wallis tests,
as appropriate. Reported + values represent mean + standard

deviation.
RESULTS

The patient group consisted of 64 individuals aged 15-65 years
(mean age 35.17 £ 11.95), including 33 males and 31 females.
Group 1 included 25 patients aged 15-64 years (mean age
37.72 = 11.08), Group 2 included 22 patients aged 21-62 years
(mean age 36.73 + 12.49), and Group 3 included 17 patients
aged 24-65 years (mean age 39.59 + 13.50). The control group
comprised 30 individuals aged 12-61 years (mean age 35.17
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* 11.62), including 15 males and 15 females. There were no
statistically significant differences in age or sex distribution
between the control and patient groups (p > 0.05 for both).

Table 1. Patient Demographics and Clinical Characteristics

Total
Characteristic Control Group 1 Group 2 Group 3 ? 2 P value
Patients
Number of patients 30 25 22 17 64 -
A7£ T2 73 .50 = A7
Age (vears): Mean = SD 35.17 37.7. 36.73 39.59 3517 0.542%
11.62 11.08 12.49 13.50 11.95
Age (years): Range 12-61 15-64 21-62 24-65 15-65 -
Male, n (%) 15(50.0) 13(52.0) 13(59.1) 7(41.2) 33(51.6) -
Female, n (%) 15(50.0) 12 (48.0) 9(40.9) 10 (58.8) 31(48.4) -
Sy.mplom duration: Acute NA 25 (100) 25 (39.1) _
episodes
Symptom duration: A : 22 (100) 2 G344 B
Subacute/prolonged
Symptom duration:
L A NA . 2 17(100) | 17(26.6) .
Chronic/persistent

Note. Values are presented as mean + standard deviation or
number (percentage). The control group comprised participants
without vertigo or otologic pathology.

Table 2. Diagnostic Criteria and Patient Classification

Group Classification Diagnostic criteria Duration | Severity Pattern n (%)
No history of
: dizziness/vertigo: no car 5 30
Control No vertigo Satiology i exariliiation: N/A N/A N/A (31.9)
normal otological history
Sudden onset attacks; rapid o
Groupq | Acutecpisodic | resolution; bricfduration  Minutes to ze‘.“e Ep“"d'i ‘;‘"'h 25
o= vertigo cpisodes; complete inter- hours e Sorp e (26.6)
. episodes resolution
episode recovery
Sudden onset attacks:
3 L o
Group 2 b pecl d ?12‘13:: led recov eriod: Depplo Moderate Epls“::l;‘ o 2
oup vertigo R L i weeks | tosevere er (23.4)
incomplete inter-episode recovery
Tecovery
Continuous symptoms: not
. . usually severe; occasional . Continuous
Group 3 Chronic p.:rslatem mild exacerbations: no Months Mild to with 17
vertigo E: moderate t (18.1)
significant symptom-free fluctuations
periods

Note. Group 1 included acute episodic vertigo, Group 2
included subacute/prolonged vertigo, and Group 3 included
chronic persistent vertigo. Classification was based on symptom
duration, severity, and attack pattern.

Eligibility criteria: age 15-65 years, primary complaint of
dizziness/vertigo, ability to undergo audiological testing, and
informed consent. Exclusion criteria included active middle
ear pathology, conductive hearing loss >30 dB, previous ear
surgery, neurological disorders affecting hearing, and inability
to cooperate with testing.

No statistically significant differences were found in right- and
left-ear audiometric comparisons between the control group
and the patient groups (p = 0.166 and p = 0.382, respectively).
Similarly, tympanometric comparisons showed no significant
differences between the groups (p = 0.111 and p = 0.904,
respectively).

Figure 1. Comparison of Pure-Tone Audiometry Results Across Groups

Left Ear Pure-Tone Audiometry Results Right Ear Pure-Tone Audiometry Results

20
15
10

Hearing Threshold (dB HL)
Hearing Threshold (dB HL)

Control Group 1
(n=30) (n=25)

Group 2 Group 3 Centrol
(n=22) (n=17) (n=30)

Group 1 Group 2 Group 3
(n=25) (n=22) (n=17)

Figure 1. Comparison of Pure-Tone Audiometry Results
Across Groups.

Figure 1 shows box-plot distributions of left- and right-ear
pure-tone hearing thresholds in the control and patient groups.
No statistically significant intergroup differences were observed
for either ear.

For the right ear, no significant differences were observed in
wave I latency (p = 0.775), wave III latency (p = 0.775), wave V
latency (p = 0.867), or the I-III (p = 0.996), I-V (p = 0.982), and
III-V (p = 0.970) interpeak latencies.

Table 3. Comparison of ABR Test Results for Right Ears
Between the Control Group and Patient Groups

Right cae (m(e:::: t:oslly) (m(;:nnuf sln) (m(:;:“: SZD) (mce:onuf SSD) L2
Wave I latency 16120.11 16320.10 163 %0.09 167000 0.775
Wave 11l latency 37420.15 3772020 37520.15 3.80£0.15 0.775
Wave V latency 550023 5.5220.28 5542025 5.5540.29 0.867
L-III inferpeak 212013 2.1320.20 216£0.13 2132011 0.99
LV interpeak 3882022 3.90£027 3912021 3.87£0.25 0.982
MLV interpeak 1.76%0.20 1782023 1.78=0.15 1732022 0.970

Note. No statistically significant differences were identified in
right-ear wave I, III, or V latencies, or in the I-III, I-V, and III-V
interpeak latencies across groups.

For the left ear, no significant differences were found in wave I
latency (p = 0.373), wave III latency (p = 0.468), wave V latency
(p = 0.209), or the I-III (p = 0.272), I-V (p = 0.581), and III-V
(p = 0.413) interpeak latencies.

Table 4. Comparison of ABR Test Results for Left Ears Between
the Control Group and Patient Groups

Lemear (mCe:: T:D) (I[l(;l:luip sln) (mc:nn“: SZD) (m(jamn“: :D) &
Wave I latency 1582000 1.69=0.44 1.620.08 1.680.13 0.373
Wave III latency 3.77£0.14 3.87+0.38 3.80£0.19 3.84:0.16 0.468
Wave V latency 5.53=0.28 5.44£0.72 5.70=0.36 5.68=0.26 0.200
LTI interpeak 21820.12 2.27=0.40 2.17£0.15 213=0.13 0.272
LV interpeal 3.942022 3.92:0.52 4.06=031 3.96+0.28 0.581
M-V interpeak 1752023 1.800.20 1.86=023 1.80£0.29 0.413

Note. No statistically significant differences were identified in
left-ear wave I, III, or V latencies, or in the I-III, I-V, and III-V
interpeak latencies across groups.
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DISCUSSION

Dizziness is among the major causes of hospital visits, and
its clinical importance increases with age. Despite this, many
patients presenting with dizziness still receive symptomatic
treatment without a definitive diagnosis. Yamasoba et al.
evaluated pure-tone audiometry and ABR in patients with
vertebrobasilar insufficiency and reported that prolonged
interpeak latencies and abnormal V/I wave ratios may suggest
retrocochlear lesions [9]. In the present study, 13 of 64 patients
were diagnosed with vertebrobasilar insufficiency, and wave V
and I-V interpeak latency prolongation at 90 dB was detected
in five of these patients.

Moller et al. reported prolongation of I-III and III-V interpeak
latencies in the affected ear in patients with benign paroxysmal
positional vertigo who underwent preoperative ABR testing
[10]. Goebel emphasized that prolonged wave V latency and
[-V interpeak latency may support early identification of
retrocochlear pathology in chronic vertigo [11]. In our chronic
vertigo subgroup, prolonged wave V latency was detected in
6 of 17 patients; however, none was diagnosed with acoustic

neuroma.

Tjell and Rosenhall found prolongation of I-V interpeak
latency in patients with post-whiplash dizziness and
prolongation of III-V interpeak latency in those without
dizziness, although these findings were not specific for a
single pathology [12]. In our series, 11 patients had a history
of head trauma, but no statistically significant differences were
observed in audiological test results in this subgroup.

Chiappa reported abnormal ABR findings in one of five
patients with multiple sclerosis despite the absence of
vestibular complaints [13]. Brackmann et al. also suggested
that pathological ABR findings in severe positional vertigo
may be related to vascular compression of the eighth cranial
nerve [14]. In our study, among eight patients with benign
paroxysmal positional vertigo, no prolongation was identified
in waves I, III, or V, or in the I-III, I-V, and III-V interpeak
latencies.

Previous studies on acoustic neuroma and bilateral vestibular
dysfunction have reported mixed ABR findings in dizzy
patients [15-18]. Lauter et al. found no significant prolongation
in wave latencies when evaluating the physiological effects
of antihistamines in patients with dizziness [19]. Similarly,
Parnes and McClure reported normal ABR findings in six
patients with posterior semicircular canal benign paroxysmal
positional vertigo [20], and Fitzgerald et al. noted that some
patients with schwannoma and dizziness may still have normal
ABR results [21].

Consistent with much of the available literature, our findings
showed no statistically significant differences in audiological
test results between the patient groups and the control group.

The main limitations of this study were the relatively small
sample size and the lack of laboratory data.

CONCLUSION

In this cohort, audiometry, tympanometry, and ABR
parameters did not differ significantly between vertigo
patients and controls. No statistically significant differences
were observed between patient groups and controls regarding
audiometry, tympanometry, wave I, III, and V latencies, or
[-1II, I-V, and II-V interpeak latencies. Overall, routine
audiological tests did not reveal a significant difference
between vertigo subgroups and controls in this cohort.

Ethics Committee Approval

Dicle University Faculty of Medicine Ethics Committee
approval was obtained (approval no: E-80301036-903-
820964).

Informed Consent

Written informed consent was obtained from all participants
included in the study.

Conflict of Interest
The authors declare no conflict of interest.
Funding

No specific grant was received from any funding agency in the
public, commercial, or not-for-profit sectors.

Author Contributions

Conceptualization, methodology, interpretation, writing-
original draft, writing-review and editing, and approval of the
final manuscript: Y.H.A., U.O.

REFERENCES

1. Wang Q, Chen A, Hong M, Liu X, DuY, Wu Z, et al. Investigation of hearing loss in elderly vertigo and dizziness patients in
the past 10 years. Front Aging Neurosci. 2023;15:1225786. doi:10.3389/fnagi.2023.1225786.

2. Teh CS, Noordiana SH, Shamini S, Prepageran N. Vascular loops: the innocent bystander for vestibular paroxysmia. Ann
Otol Rhinol Laryngol. 2022;131(6):604-608.

3. Karamitros A, Kalamatianos T, Stranjalis G, Anagnostou E. Vestibular paroxysmia: clinical features and imaging findings; a
literature review. J Neuroradiol. 2022;49(2):225-233.

4. Markowski J, Gierek T, Kluczewska E, Wi M. it of ochlear organ function in patients meeting
radiologic criteria of vascular compression syndrome of vestibulocochlear nerve-diagnosis of disabling positional
vertigo. Med Sci Monit. 2011;17(3):CR169-CR173.

5. Mathiesen T, Brantberg K. Microvascular decompression for typewriter tinnitus: case report. Acta Neurochir (Wien).
2015;157:333-336.

6. Best C, Gawehn J, Kramer HH, Thémke F, Ibis T, Miiller-Forell W, et al. MRI and neurophysiology in vestibular paroxysmia:
contradiction and correlation. J Neurol Neurosurg Psychiatry. 2013;84:1349-1356.

7. Kaya H, Gokdemir MT, Sogut O, Ayan M, Bozkus F, lynen |, et al. Evaluation of oxidative status and trace elements in
patients with benign paroxysmal positional vertigo. HealthMED. 2013;7(1):72-79.

8. Sun H, Tian X, Zhao Y, Jiang H, Gao Z, Wu H. Application of ABR in pathogenic neurovascular compression of the 8th
cranial nerve in vestibular paroxysmia. Acta Neurochir (Wien). 2022;164(11):2953-2962.

9. Yamasoba T, Kikuchi S, Higo R. Deafness associated with vertebrobasilar insufficiency. J Neurol Sci. 2001;187:69-75.

10. Moller MB, Moller AR, Jannetta PJ, Jho HD, Sekhar LN. Microvascular decompression of the eighth nerve in patients with

disabling positional vertigo: selection criteria and operative results in 207 patients. Acta Neurochir (Wien). 1993;125:75-
82.

1. Goebel JA. Management options for acute versus chronic vertigo. Otolaryngol Clin North Am. 2000;33:483-493.
12 Tjell C, Rosenhall U. Smooth pursuit neck torsion test: a specific test for cervical dizziness. Am J Otol. 1998;19:76-81.
13. Chiappa K. Pattern-shift visual, brainstem auditory and short-latency somatosensory evoked potentials in multiple

sclerosis. Neurology. 1980;30:110-123.

14. Brackmann DE, Kesser BW, Day JD. Microvascular decompression of the vestibulocochlear nerve for disabling positional
vertigo: the House Ear Clinic experience. Otol Neurotol. 2001;22:882-887.

15. Morrison GA, Sterkers JM. Unusual presentations of acoustic tumours. Clin Otolaryngol. 1996;21:80-83.

16. Rinne T, Bronstein AM, Rudge P, Gresty MA, Luxon LM. Bilateral loss of vestibular function: clinical findings in 53 patients.
JNeurol. 1998;245:314-321.

Turkish Journal of Health and Sport Volume:7 Issue:1 Apr 2026 I 4



Akgiil YH. et al.

Audiological Tests in Vertigo

17. Ojala M, Vaheri E, Larsen T, Matikainen E, Juntunen J. Diagnostic value of electroencephalography and brainstem auditory
evoked potentials in dizziness. Acta Neurol Scand. 1988;78:518-523.

18. Inoue Y, Kanzaki J, Ogawa K. Vestibular schwannoma presenting as sudden deafness. J Laryngol Otol. 2000;114:589-592.

19. Lauter JL, Lynch O, Wood SB, Schoeffler L. Physiological and behavioral effects of an antivertigo antihistamine in adults.
Percept Mot Skills. 1999;88:707-732.

20. Parnes LS, McClure JA. Posterior semicircular canal occlusion in the normal hearing ear. Otolaryngol Head Neck Surg.
1991;104:52-57.

21. Fitzgerald DC, Grundfast KM, Hecht DA, Mark AS. Intralabyrinthine schwannomas. Am J Otol. 1999;20:381-385.

Appendix 1. Study Group Definitions and Eligibility Criteria

Control group: participants without vertigo, without ear
pathology on examination, and with a normal otological
history.

Group 1: acute episodic vertigo characterized by sudden onset,
severe short attacks, and complete resolution between episodes.

Group 2: subacute/prolonged vertigo characterized by sudden
onset, a longer recovery period, and incomplete inter-episode
recovery.

Group 3: chronic persistent vertigo characterized by continuous
symptoms lasting for months with mild to moderate severity
and occasional fluctuations.

Inclusion criteria: age 15-65 years, primary complaint of
dizziness/vertigo, ability to undergo audiological testing, and
provision of informed consent.

Exclusion criteria: active middle ear pathology, conductive
hearing loss greater than 30 dB, previous ear surgery,
neurological disorders affecting hearing, and inability to
cooperate with testing.
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Abstract

Objective: The objective of this study was to assess the impact of cannabidiol (CBD), one of the non-
psychoactive phytocannabinoids of the cannabis plant, on circadian rhythm in breast cancer cells under
normoxic and hypoxic conditions at the molecular level.

Methods: To create a hypoxic environment, breast cancer cells were treated with 150 pM CoCl,. The impact
of CBD on the growth of breast cancer cells and its effect on formation of colonies was assessed. Expression
levels of genes linked to the circadian rhythm were examined.

Results: According to the results, CBD inhibited cell proliferation in a concentration-dependent pattern
in both environments, and a decrease was observed at IC50 doses in the hypoxic environment. CBD
administration at IC50 concentrations reduced the ability of cells to form colonies in both environments.
Additionally, differences were detected in the expression levels of genes linked to the circadian rhythm.

Conclusion: In addition to having an antiproliferative effect on breast cancer cells under both normoxic
and hypoxic environments, CBD is also capable of regulating the expression levels of various genes linked
to the circadian rhythm.

Keywords: Breast cancer; Cannabidiol; Circadian rhythm.

Ozet

Amag: Bu calismada kenevir bitkisinin psikoaktif olmayan fitokannabinoidlerinden kannabidioltiin (CBD)
normoksik ve hipoksik kosullarda meme kanseri hiicrelerinde sirkadiyen ritim tizerine etkisinin molekdler
dizeyde degerlendirilmesi amaclandi.

Yontem: Hipoksik ortamin olusmasi icin hicreler 150 uM konsantrasyonunda CoCl, ile muamele edildi.
CBD'nin normoksik ve hipoksik kosullarda meme kanseri hicrelerindeki sitotoksik etkisi ile koloni
formasyonu Uzerine etkisi degerlendirildi. Sirkadiyen ritim ile iliskili genlerin ekspresyon seviyeleri analiz
edildi.

Bulgular: Elde edilen sonuclara gére CBD her iki ortamda da htcre proliferasyonunu doza bagh sekilde
inhibe etti ve hipoksik ortamda IC50 dozlarinda disiis gozlendi. IC50 konsantrasyonlarinda CBD
uygulamasi her iki ortamda da meme kanseri hiicrelerinin koloni olusturma potansiyelini azaltti. Ayrica
kontrol gruplari ile karsilastirildiginda sirkadiyen ritim ile iliskili cesitli genlerin ekspresyon seviyelerinde
farkhhklar tespit edildi.

Sonug: CBD normoksik ve hipoksik kosullar altinda meme kanseri hiicrelerinde antiproliferatif etkiye yol
agmasininyanisirasirkadiyenritimileiliskili cesitligenlerin ekspresyon seviyelerini de diizenleyebilmektedir.

Anahtar kelimeler: Meme kanseri; Kannabidiol; Sirkadiyen ritim.

tjhealthsport.87111

Cite this article: Ersoy N, Ipek G, Ucar Cifci K, Guclu E. Cannabidiol modulates the expression levels of circadian rhythm-related genes in
breast cancer cells under normoxic and hypoxic conditions. Turk J Health S. 2026, Turk J Health S. 2026;7:1: X-X. http://dx.doi.org/10.29228/
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INTRODUCTION

Breast cancer, the most common form of cancer among
women, also ranks first in cancer-related deaths, and
various treatment strategies are used to manage the disease
[1,2]. However, due to its heterogeneous subtypes, genomic
complexity, and tumor microenvironment, treatment remains
difficult [3]. The progression of breast cancer involves multiple
factors such as ethnicity and hereditary predisposition,
duration of estrogen exposure, radiation exposure, lack of
physical activity, obesity, and circadian rhythm disturbances
[4,5]. Of these, circadian rhythm disturbances are noteworthy.
For example, night shift work and sleep disorders can cause
circadian rhythm disturbances, which can reduce melatonin
production, promote estrogen-mediated tumor growth,
impair DNA repair, and weaken immune responses [6].

The circadian rhythm is maintained by a central clock located
in the suprachiasmatic nucleus and peripheral clocks present
in organs such as the heart, stomach, and liver [7,8]. This
rhythm is regulated through transcriptional-translational
feedback loops governed by clock genes and can influence
the expression of approximately 10-15% of genes in the body
[9,10]. Disruption of this rhythm can adversely affect various
processes, including immunity, metabolism, and DNA repair,
and has been associated with the development of multiple
cancers. In 2007, the International Agency for Research
on Cancer identified night work, which results in circadian
rhythm disruption, as a human cancer-causing agent [11].
Several studies have demonstrated dysregulation of this
rhythm in breast cancer, suggesting that targeting it could be a
potential therapeutic approach [4,12].

At the molecular level, kinases and phosphatases, components
of the ubiquitin-proteasome pathway, nuclear-cytoplasmic
transporters, non-coding RNAs, and numerous epigenetic
mechanisms can also regulate circadian rhythm [13]. Tumor
tissue is characterized by decreased oxygen tension compared
to normal tissue due to inadequate blood vessels, fluctuations
in red blood cell counts, and increased cellular proliferation.
This condition is referred to as tumor hypoxia. The hypoxic
environment activates HIF-1, which promotes tumor cell
viability by increasing glucose intake. Thus, metastasis and
angiogenesis are increased, which in turn increases cell
proliferation and tumor aggressiveness [14,15]. The fact
that induction of a hypoxic environment in hepatocellular
carcinoma cells leads to dysregulation in the expression of
circadian genes [16], and that increased acid production as
a consequence of the hypoxic environment in osteosarcoma
cells affects the circadian rhythm [17] suggests that there
may be an interaction between tumor hypoxia and circadian
rhythm. Because of the potential interactions between
hypoxia and the circadian rhythm, elucidating the relationship
between various agents capable of modulating hypoxia and

the circadian rhythm may help in the development of new
therapeutic approaches [14,18].

Cannabidiol (CBD) is a non-psychoactive compound of
Cannabis sativa. In recent years, it has gained attention in
cancer research due to its anti-inflammatory, antiproliferative,
and pro-apoptotic properties [19]. Studies have shown that
CBD can both suppress the growth and spread of breast cancer
cells and trigger cell death and autophagy, as well as affect
various pathways involved in cancer development [20,21].
Nevertheless, its impact on circadian rhythm remains to be
thoroughly investigated.

The objective of this study was to evaluate the molecular-
level effects of CBD on the circadian rhythm in breast cancer
cells. For this purpose, the impact of CBD on cell growth
and the formation of colonies was assessed under normoxic
conditions and hypoxia induced by cobalt (II) chloride
(CoCl,). Subsequently, the expression levels of genes linked to
the circadian rhythm were then analysed.

MATERIALS AND METHODS
Cell culture

The study made use of two human breast cancer cell lines
(MDA-MB-231 and MCF-7) obtained from ATTC. The cells
were cultivated in a nutrient-rich medium, DMEM (Capricorn
Scientific, DMEM-HA) which contained a high concentration
of glucose, FBS (10%) (Capricorn Scientific, FBS-HI- 11 A),
and a combination of antibiotics (penicillin-streptomycin,
1%). The cells were maintained in conditions of 5% CO2 at a
temperature of 37 °C.

Cytotoxicity assay

To determine a non-toxic concentration of CoCl, (Sigma-
Aldrich, C8661-100G), which is known to stabilize HIF-1a
and create hypoxic conditions, a WST-8-based cytotoxicity
assay (Elabscience, E-CK-A362) was performed. The cells
were cultivated in 96-well plates at a seeding density of 2 x
10° cells and then incubated for 24 hours to allow them to
attach. Following incubation, the medium was discarded, and
CoCl, (dissolved in medium) at concentrations of 50, 100,
150, 200, and 250 uM was added. After 24 hours, the medium
was discarded and a working solution of WST-8 was applied.
The plates were then incubated for a further four hours before
the measurement of the absorption was taken at 450nm.

CoCl, concentrations that did not significantly decrease cell
viability were deemed safe and used for further tests. To verify
hypoxia was induced, qRT-PCR was conducted. The CoCl,
concentration that significantly increased HIFIA mRNA
expression compared to the control was chosen to establish
hypoxic conditions [16,22,23]. All following experiments
were performed under both normoxic and CoCl,-induced
hypoxic conditions. The cytotoxic effects of CBD (Cayman
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Chemical, 90080) on the cells were also evaluated under these
conditions. The parent stock of CBD was dissolved in DMSO,
and diluted concentrations were generated with the medium.
DMSO exposure of the cells did not exceed 0.1% DMSO. And,
the cells were treated with CBD (1, 2.5, 5, 10, 12.5, 25, and 50
uM) for 24 hours under normoxic (without CoCl,) and hypoxic
(with CoCl,) conditions. Cytotoxicity was measured as before,
and ICs, values for CBD were calculated with GraphPad Prism
8.0.2 software.

Colony formation assay

The cytotoxic effects of CBD were tested during normoxic and
hypoxic conditions were tested through a colony formation
assay in the cells. A number of 2 x 10° cells were seeded, and
the cells were treated with CBD at IC50 doses in normoxic and
hypoxic conditions. After 24 hours, the medium was displaced
by DMEM without CBD or CoCl. Cells were grown for about
14 days to allow colonies to form. The cells were then fixed with
100% methanol, rinsed with PBS, and incubated with 0.1%
crystal violet stain. After staining, the plates were rinsed with
distilled water, dried, and the colonies were counted.

RNA isolation, cDNA synthesis, and qRT-PCR analysis

This study used qRT-PCR to determine the optimal
concentration of CoCl, required to create hypoxic conditions,
and to investigate the expression of circadian rhythm-related
genes in breast cancer cells under both normoxic and hypoxic
environments after CBD treatment. In this context, the
expression levels of the hypoxia-related HIFIA gene, clock
genes (BMALI, CLOCK, CRY1, CRY2, PER1, PER2, PER3),
and various cell cycle-related genes (CCNDI1, GADD45,
MDM2, MYC, WEE1), which are regulated by the circadian
rhythm and are also effective in cancer development, were
investigated. Firstly, total RNA was isolated (GeneAll, 301-
001), and subsequently, cDNA was synthesized according
to the manufacturer’s instructions (Bio-Rad, 170-8891). The
following components were used to prepare the qRT-PCR
reaction mix: 2X qPCR Master Mix (5 pL) (abm, G891), cDNA
(2 puL) and primers (5 pmol). Primers were presented in Table 1.

Table 1. Sequences of primers used in qRT-PCR

Gene Forward primer (5'->3") Reverse primer (5'->3")
BMALI1 CGGAGTCGATGGTTCAGTTT CTTCCAGGACGTTGGCTAAA
CLOCK  CTCTACTCATCTGCTGGAAAGTG ATGGCTCCTTTGGGTCTATTG
CRY1 GGATGTGGCTGTCTTGTAGTT GTCTCCATTGGGATCTGTICTC
CRY2 GGGTCCGGGTATTTGATGAG GTGGAAGAACTGCTGGAAGA
PERI1 TGCTGGCTATCCACAAGAAG GGTGTCCATGGTGACATACTC
PER2 TGCAGTGGAGCAGATTCTIT GGTGGTAGCGGATTTCATTCT
PER3 TCCTCGGATCCCAGTGAATA GAGGTAGGTAACCCAGCAAAG
CCNDI1 CATCTACACCGACAACTCCATC CGGATGATCTGTTTGTTCTCCT
GADDA4S5 CTGGTGACGAATCCACATTCA TTGATCCATGTAGCGACTTTCC
MDM2 GCCATTGAACCTTGTGTGATTT ACATGTAAAGCAGGCCATAAGA
MYC TGGGAGGAGACATGGTGAA TAGGAGGCCAGCTTCTCTG
WEEI GCCGAGGCTTGAGGTATATT TGGGATTGAGGTTCGAGATATG
HIF14 CAGATCTCGGCGAAGTAAAGAA GATGGTAAGCCTCATCACAGAG
ACTB GGACCTGACTGACTACCTCAT CGTAGCACAGCTTCTCCTTAAT

Statistical analysis

The results obtained from the three-repetition analyses were
presented as the mean along with their standard deviations.

Unpaired t-tests were conducted in GraphPad Prism (version
8.0.2) to determine the differences between the groups, with
a p-value of less than 0.05 being considered statistically
significant.

RESULTS

Cytotoxicity of CoCl2 in breast cancer cells and its effect on
HIF1A gene expression

This study examined the impact of CBD on circadian rhythms
in breast cancer cells under both normoxic and hypoxic
conditions. Hypoxia was induced in the cells using CoCL. First,
the cytotoxicity of CoCl2 in the cells was evaluated. Accordingly,
cell viability was significantly reduced by 200 and 250 pM of
CoCl, in MDA-MB-231 cells and by 250 pM of CoCl, in MCF-
7 cells (p ¥ 0.0001) (Figure 1A). Following CoCI2 treatment at
150 uM, which was determined to be non-toxic in both cells,
HIFIA mRNA levels were significantly increased by 1.86-fold
(p = 0.0080) and 1.67-fold (p = 0.0190) in MDA-MB-231 and
MCE-7 cells, respectively (Figure 1B).
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Figure 1. Effect of CoCl2 on cell proliferation (A) and HIF1A
mRNA level (B) in MDA-MB-231 and MCEF-7 cells. *p <0.05,
#p <0.01, #p < 0.0001.

The impact of CBD on the growth of breast cancer cells in both
normoxic and hypoxic environments

Based on the cytotoxicity and qQRT-PCR results, it was decided
to treat breast cancer cells with 150 uM CoClI2 for 24 hours to
create a hypoxic environment. A cytotoxicity analysis was then
performed to evaluate the impact of CBD on the proliferative
capacity of breast cancer cells under normal and hypoxic
conditions over a period of 24 hours.
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CBD treatment for 24 hours under both conditions inhibited
breast cancer cell proliferation in a dose-dependent pattern
(Figure 2A). And, IC50 doses of CBD for 24 hours under
normoxic and hypoxic conditions were found to be 30.15+1.23
M and 20.13£2.38 uM, respectively, in MDA-MB-231 cells;
and 36.20+1.10 pM and 15.95+1.17 puM, respectively, in MCEF-
7 cells (Figure 2B).
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Figure 2. Cytotoxicity (A) and the ICso doses of CBD (B) in
MDA-MB-231 and MCF-7 cells after 24 hours under the two
conditions.

The impact of CBD on the formation of colonies in both
normoxic and hypoxic environments

The effect of CBD on the cells’ colony-forming potential at
normoxic and hypoxic environments was evaluated using
colony formation assays. Accordingly, compared to the control
groups, CBD significantly suppressed colony formation in
breast cancer cells in both environments (p ¥ 0.0001) (Figure
3).
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Figure 3. Effect of CBD on colony formation in MDA-MB-231
and MCEF-7 cells under normoxic (A) and hypoxic (B)
conditions. #p <0.0001.

The impact of CBD on the expression of genes related to the
circadian rhythm in both normoxic and hypoxic environments

To determine the molecular effect of CBD on the circadian
rhythm in breast cancer cells under normoxic and hypoxic
conditions, expressions of clock genes (BMAL1, CLOCK,
CRY1, CRY2, PERI, PER2, PER3) as well as cell cycle genes
(CCND1,GADD45, MDM2,MYC, WEE1) which are regulated
by circadian rhythm and play a role in cancer development,
were assessed using qRT-PCR analysis in the experimental
groups. Accordingly, after IC50 dose of CBD treatment to
MDA-MB-231 cells under normoxic conditions for 24 hours,
significant increases in BMAL1 (p = 0.0013, 3.29-fold),
CLOCK (p =0.0003, 6.32-fold), CRY1 (p = 0.0021, 1.73-fold),
PER1 (p =0.0060, 5.96-fold) and WEEI (p = 0.0002, 2.10-fold)
gene expression levels were observed; significant decreases in
CCND1 (p = 0.0001, 3.53-fold), MDM2 (p = 0.0004, 2.00-
fold) and MYC (p = 0.0023, 1.20-fold) gene expression levels
were observed. On the other hand, after treatment of CBD
at an IC50 dose to MDA-MB-231 cells under hypoxia for 24
hours, significant increases in BMALL1 (p = 0.0008, 2.05-fold),
CLOCK (p = 0.0014, 4.20-fold), CRY2 (p = 0.0265, 1.64-fold)
and WEEI1 (p = 0.0174, 2.19-fold) gene expression levels were
observed; significant decreases in CCND1 (p X 0.0001, 5.48-
fold), MDM2 (p = 0.0077, 1.77-fold) and MYC (p = 0.0023,
1.86-fold) gene expression levels were observed compared to
the control (Figure 4).
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Figure 4. Effect of CBD on the expression levels of circadian
rhythm-related genes in MDA-MB-231 cells under normoxia
and hypoxia conditions. *p < 0.05; **p < 0.01; ***p < 0.001;
#p <0.0001.

In MCEF-7 cells, after CBD treatment at IC50 dose under
normoxic conditions, the expression levels of BMALL (p ¥
0.0001, 2.68-fold) and PER3 (p = 0.0078, 3.20-fold) genes
increased, and the expression levels of CCND1 (p ¥ 0.0001,
2.51-fold), MDM2 (p X 0.0001, 2.27-fold) and MYC (p K
0.0001, 5.67-fold) genes decreased, compared to the control
group. In hypoxic conditions, CBD increased the expression
levels of BMALLI (p = 0.0006, 2.15-fold), CLOCK (p = 0.0130,
2.41-fold) and PER3 (p = 0.0194, 1.51-fold) genes, while
decreasing the expression levels of CCND1 (p = 0.0085, 7.71-
fold), MDM2 (p = 0.0002, 5.02-fold) and MYC (p ® 0.0001,
5.48-fold) genes (Figure 5).
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Figure 5. Effect of CBD on the expression levels of circadian
rhythm-related genes in MCF-7 cells under normoxia and
hypoxia conditions. *p < 0.05; **p < 0.01; ***p < 0.001;
#p <0.0001.

DISCUSSION

Breast cancer is the most prevalent form of cancer among
women [24]. The development of the disease is influenced
by numerous genetic and environmental factors [25]. Despite
the use of various treatment modalities such as chemotherapy,
surgical resection, radiotherapy, hormonal therapy, and
immunotherapy, metastasis and the development of drug
resistance due tolong-term chemotherapy limit the effectiveness
[26]. Therefore,
identifying new molecular targets in breast cancer as well as

of treatment and reduce survival rates

evaluating the effectiveness of various candidate molecules are
vital for the development of new therapeutic approaches.

One such potential therapeutic agentis CBD, anon-psychoactive
component of the cannabis plant, which has recently gained
attention for its therapeutic potential in various diseases,
including cancer. Several research have shown that CBD can
prevent the progression of different types of cancer, including
breast cancer, by acting through multiple mechanisms [27]. For
example, Massi et al. (2006) reported that CBD induced ROS-
mediated apoptotic pathways in glioma cell lines [28]. Ramer et
al. (2013) demonstrated that CBD increased COX-2 and PPAR-y
expression, with COX-2-dependent prostaglandins facilitating
PPAR-y nuclear translocation and triggering apoptosis in
human lung cancer cells [29]. Similarly, Jeong et al. (2019)
demonstrated that CBD promoted apoptosis in gastric cancer
by enhancing XIAP ubiquitination and the cytosolic release
of Smac from mitochondria, while reducing proliferation and
increasing caspase activity [30]. In breast cancer cells, CBD
has been reported to suppress proliferation, invasion, and
metastasis, induce apoptosis, and reduce angiogenesis [31,32].
However, to date, no studies have evaluated the effects of CBD
on circadian rhythm, which has emerged as an important
therapeutic target in cancer, including breast cancer.

The term “circadian rhythm” refers to the approximately 24-
hour cycles that regulate various biological processes, including
sleeping and waking patterns, the secretion of hormones,
metabolism, and the cell cycle [33,34]. The maintenance of
circadian rhythm is ensured by transcriptional-translational
feedback loops involving various genes known as clock genes
[35]. In this loop, the transcription factors CLOCK and BMALI1

play a central role, forming heterodimers in the cytosol of SCN
cells. The CLOCK-BMALI1 complex then enters the nucleus
and binds to E-box-containing regulatory sequences on the
DNA, thereby activating the expression of cryptochrome and
period genes [36]. The accumulation of PER and CRY in the
cytoplasm leads to the formation of a complex that translocates
back into the nucleus, where it inhibits the activity of CLOCK-
BMALI proteins. Consequently, PER and CRY repress their
transcription. The degradation of PER/CRY subsequently
allows CLOCK and BMALLI to initiate a new transcriptional
activation cycle [7,37].

Research has recently demonstrated a link between
circadian rhythms and hypoxia-inducible factor 1 (HIF-1),
which regulates normoxic and hypoxic states in cells. The
demonstration that HIF-1a interacts with BMAL1 and CLOCK
and forms functional DNA binding complexes [38] and that
exposure to hypoxia increases PER1 and CLOCK levels [39]

point to a relationship between hypoxia and circadian rhythm.

This study examined the impact of CBD on the circadian
rhythm of breast cancer cells in the normoxia and hypoxia.
To this end, cytotoxicity and colony formation assays were
performed under normoxic conditions and hypoxic conditions
induced with CoCl,. The effects of CBD on cell proliferation
were assessed, and the expressions of circadian rhythm-
related genes were analyzed. The findings revealed that CBD
inhibited cell proliferation in a dose-dependent manner
under both conditions. The IC50 value of CBD was lower in
the hypoxic environment than in the normoxic environment
in both cell lines. This result suggests that breast cancer cells
are more sensitive to CBD in a hypoxic environment. And,
colony formation assays demonstrated that CBD significantly
suppressed the colony-forming potential of cells under both
normoxic and hypoxic conditions. Cytotoxicity and colony
formation assay results show that CBD can inhibit cell
proliferation in both normoxic and hypoxic conditions.

According to the results of qRT-PCR analysis, CBD induced
differences in the expression levels of genes regulating the
main components of the circadian rhythm and the cell cycle
in breast cancer cells. Accordingly, CBD increased BMALLI
gene expression while decreasing CCND1, MDM2, and MYC
gene expression in both cells under normoxic and hypoxic
conditions compared to the control group. Previous studies
have shown that BMALI may function as a tumor suppressor
in lung cancer and glioma cells, where its suppression promotes
proliferation, invasion, and growth, whereas its overexpression
reduces invasiveness [40,41]. CCND1 encodes cyclin D1, a
protein that controls the movement of cells from the G1 phase
to the S phase of the cell cycle. Its overproduction is usually
linked to increased cell proliferation.
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Systematic reviews have shown that CCND1 amplification is
linked to poorer relapse-free and overall survival, particularly
in ER-positive patients [42,43]. MYC is a key regulator of cell
growth, controlling proliferation, metabolism, differentiation,
and apoptosis. Dysregulation of the MYC gene contributes
to the onset and development of breast cancer, and is linked
to poor clinical outcomes[44]. Aberrant MYC activity in
breast cancer arises through multiple mechanisms, including
gene amplification, transcriptional regulation, loss of tumor
suppressors,and mRNA and protein stabilization via oncogenic
signaling pathways [45]. Among breast cancer subtypes,
basal-like tumors are characterized by poor prognosis and a
lack of therapeutic targets. In this subtype, MYC is frequently
overexpressed, making it an important therapeutic target in
aggressive tumors [46]. MDM2, another gene with decreased
gene expression, is defined as an oncogene, and its expression
is increased in most cancers [47]. CBD’ ability to increase
the expression of genes that act as tumor suppressors while
decreasing the expression of genes that act as oncogenes
reveals its therapeutic effect at the molecular level.

On the other hand, after CBD treatment, the expression levels
of PERI and CRY2 genes increased in normoxic and hypoxic
environments, respectively in MDA-MB-231 cells. In addition,
CBD increased PER1 gene expression in normoxic and
hypoxic conditions in MCEF-7 cells. PER1 expression is often
reduced in breast cancer tissues, and low PER1 expression
correlates with more aggressive phenotypes, higher tumor
grade, and poor prognosis [48-50]. CRY2, one of the core
circadian genes, is frequently downregulated in breast cancer
tissues. Reduced CRY?2 expression has been associated with ER
negativity, higher tumor grade, and poor prognosis. Moreover,
silencing of CRY2 can lead to widespread methylation changes
at the epigenetic level, thereby contributing to the activation
of cancer-related pathways [51,52]. PER3, whose expression
increases in normoxic and hypoxic conditions in MCF-7 cells,
is also known to play a tumor suppressor role in breast cancer
[53]. These results suggest that CBD may have an anticancer
effect by regulating the expression of genes associated with
breast cancer development, as well as circadian rhythm genes.

CONCLUSION

Overall, these findings suggest that the antiproliferative effects
of CBD in breast cancer cell lines may not be solely attributed
to direct cytotoxicity, but also the regulation of circadian
rhythm and cell cycle genes.
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Abstract

Objective: Continuous subcutaneous insulin infusion (CSIl) is a pump-mediated insulin delivery modality
used as an alternative to Multiple Daily Injections (MDI) in children and adolescents diagnosed with type
1 diabetes (T1D). Although the clinical benefits of CSIl have been documented, there is limited evidence
providing a joint analysis of clinical and economic outcomes. The aim of this study was to evaluate both
clinical (glycemic control measured by HbA1c) and economic outcomes associated with CSll and MDl in a
pediatric/adolescent patient population diagnosed with T1D using meta-analysis.

Materials and Methods: A random-effects model was applied to synthesize the pooled estimates. Six
eligible studies were included. Pooled standardized mean differences (SMDs) were calculated for HbA1c.
Heterogeneity was assessed using I?, %, and Cochran’s Q test. The effects of publication year, country,
and diabetes duration were evaluated using moderator analyses. Publication bias was assessed using
the Egger test, funnel plots, and trim-and-fill analysis. The robustness of pooled estimates was assessed
using sensitivity analyses of leaving out individual studies to examine their effect. The stability of statistical
significance was also assessed using safe N analyses. Six studies met the inclusion criteria.

Results: The pooled standardized mean difference demonstrated that CSll was associated with significantly
lower HbA1c levels compared with MDI (SMD = —1.50; 95% Cl —2.78 to —0.21; p < 0.0001). A significant
degree of heterogeneity was observed (I* = 99.23%). Country-level differences explained 62.26% of the
heterogeneity. CSll provides better QALYs than MDI and is a cost-effective option in most scenarios.

Conclusion: CSII provides clinically significant improvements in glycemic control compared to MDI in
children and adolescents with T1D.

Keywords: Type 1 diabetes, Cost-effectiveness, Continuous subcutaneous insulin infusion, Multiple daily
injections

Ozet

Amag: Surekli subkutan insulin infizyonu (CSII), tip 1 diyabet tanisi konmus ¢ocuk ve ergenlerde ¢oklu
glinlik enjeksiyonlara (MDI) alternatif olarak kullanilan pompa tabanli bir instlin uygulama yéntemidir.
CSlI'nin klinik faydalari belgelenmis olmasina ragmen, klinik sonugclarin ve ekonomik sonuglarin ortak bir
analizini saglayan sinirli kanit bulunmaktadir. Bu ¢alismanin amaci, T1D tanisi konmus pediatrik/adolesan
hasta populasyonunda CSIl ve MDI ile iliskili hem klinik (HbA1c ile dlculen glisemik kontrol) hem de
ekonomik sonuclari meta-analiz kullanarak degerlendirmektir.

Gereg ve Yontem: Yontem olarak rastgele etkiler meta-analizi kullaniimistir. Alti uygun calisma dahil
edilmistir. HbA1c icin havuzlanmis standardize ortalama farklar hesaplanmistir. Heterojenlik I, T ve
Cochran’s Q testi kullanilarak degerlendirilmistir. Yayin yili, tlke ve diyabet siresinin etkileri moderator
analizleri kullanilarak degerlendirilmistir. Yayin yanlihgi huni grafikleri, Egger testi ve kirp-doldur analizi
kullanilarak incelenmistir. Havuzlanmis tahminlerin saglamhg, bireysel calismalarin etkisini incelemek
icin tek basina birakma duyarlilik analizleri kullanilarak degerlendirilmistir. Istatistiksel anlamliligin istikrari
ayrica guvenli N analizleri kullanilarak degerlendirilmistir. Alti calisma dahil edilme kriterlerini karsilamistir.

Bulgular: Havuzlanmis standartlastirilmis ortalama fark, CSli'nin MDI ile karsilastirildiginda énemli dlctide
daha dusuk HbA1c seviyeleri ile iliskili oldugunu gostermistir (SMD = -1.50; %95 Cl -2.78 ila -0.21; p <
0.0001). Onemli &lciide heterojenlik gzlenmistir (1> = %99,23). Ulke diizeyindeki farkliliklar heterojenligin
%62,26'sin1 aciklamistir. CSIl, MDI'dan daha iyi QALYs saglar ve cogu senaryoda maliyet etkili bir secenektir.

Sonug: CSII, T1D'li cocuk ve ergenlerde MDI ile karsilastirildiginda glisemik kontrolde klinik olarak anlamli
iyilesmeler saglamaktadir.

Anahtar Kelimeler: Tip 1 diyabet, Maliyet-etkililik, Strekli subkutan insilin inflizyonu, Coklu ginliik
enjeksiyonlar.
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INTRODUCTION

Diabetes can be defined as a “heterogeneous metabolic
disorder characterized by chronic hyperglycemia resulting
from insufficient insulin secretion, insulin resistance, or
abnormalities in both mechanisms”. Type 1 diabetes (T1D),
one of the important subtypes in this spectrum, develops as a
result of the autoimmune destruction of beta cells that produce
insulin in the pancreas and is characterized by absolute insulin
deficiency [1-3]. Although it is most commonly diagnosed
in childhood or adolescence, T1D can occur at any age and
requires lifelong exogenous insulin therapy. Accounting for
approximately 5-10% of global diabetes cases, T1D represents
a significant public health concern due to its early onset and
long-term treatment burden [2, 4].

Poor HbAlc control in people with T1D significantly raises
the risk of acute complications, such as diabetic ketoacidosis,
as well as microvascular complications, such as nephropathy,
retinopathy, and neuropathy. It has been shown that glycemic
hemoglobin (HbAlc), an indicator of average blood glucose
levels, is inversely related to quality of life, and adolescents
with poor glycemic control have significantly lower quality
of life scores. These acute and chronic complications not only
impair overall well-being but also contribute to increased
healthcare expenditures [5-7].

There are many different countries that are experiencing
an increased burden of T1D. As of 2024, according to the
International Diabetes Federation (IDF), approximately
9.15 million people around the world have been diagnosed
with T1D. Approximately 1.81 million (or 19.8%) of those
diagnosed are under the age of 20. Almost 1.81 million
(approximately 19.8%) of all individuals diagnosed with
T1D are less than twenty years old. Over 500,000 new cases
of T1D were diagnosed in 2024, with almost 219,000 (43.5%)
being in the young adult category. The high numbers of these
diagnoses emphasize the importance of assessing how health
care delivery systems address patient needs through a variety
of factors such as, clinical outcomes, costs, and resource
utilization [8, 9].

Thanks to advances in diabetes technology, people living
with TID can now more effectively monitor their intensive
insulin therapy on a personal level. Among the technologies
that enable people to monitor and manage their blood sugar
levels, there are multiple daily insulin injections (MDI), the
use of continuous glucose monitors (CGMs), and the use of
continuous subcutaneous insulin infusion (CSII or insulin
pumps). The literature shows that CSII provides better results
than MDI in lowering an individual’s HbAlc and improving
quality of life [5, 10].

Economic studies have become increasingly important as
well. In evaluating both the cost-effectiveness and quality

adjusted life year (QALY) results from the published literature
on the comparison of SAP+LGS vs. CSII in individuals with
uncontrolled HbAlc, the results show that SAP+LGS offers
a QALY gain of 1.19 over CSII for this population; and that
the incremental cost effectiveness ratio (ICER) is calculated
to be 30,163 €/QALY, therefore SAP + LGS is considered
cost effective at an acceptable cost level. QALY, making it
cost-effective at an acceptable cost level [11]. In Turkey, SAP
provided a QALY increase of 1.40 and 1.73 in two subgroups
with high HbA1c and high risk of hypoglycemia, respectively;
ICER values were calculated as 76,971 TL/QALY and 69,534
TL/QALY [12]. In Denmark, the ICER for SAP was 156,082
DKK/QALY in individuals with high hyperglycemia and
89,868 DKK/QALY in individuals at high risk of hypoglycemia
[13]. In Mexico, CSII provided a ~0.614 QALY gain compared
to MDI; the ICER was 478,020 MXN/QALY in the base case
scenario, but decreased to 262,237 MXN/QALY in individuals
with baseline HbAlc >9% [14, 15].

In Canada, the ICER for RT-CGM (Dexcom G5) versus MDI
in long-term modeling was found to be CAD 33,789/QALY,
which remained below the national threshold [16]. In Spain,
the ICER for RT-CGM in a T1D cohort was determined to
be €2,554,723/QALY on an annual basis, which was well
above acceptable thresholds [17]. In the United Kingdom
(UK), long-term modeling of the REPOSE study showed that
CSII could be cost-effective in certain subgroups [5]. In the
US, a 30-year simulation based on DCCT/EDIC data found
that intensive therapy with modern pump+CGM was cost-
effective under certain conditions, with a 1.62 QALY gain
and higher costs compared to conventional MDI [18]. These
findings align with evidence suggesting that technology-
assisted diabetes care may contribute to delaying or mitigating
chronic diabetes-related outcomes. However, the economic
value of interventions such as CSII or CGM is strongly
influenced by the analytical perspective adopted within a
given healthcare system. For this reason, both costs and health
outcomes associated with comparable technologies should
be assessed using country-specific data, particularly when
evaluating pediatric and adolescent populations [18, 19].
This meta-analysis will compare CSII with MDI for children
and adolescents with T1D, as well as assess the effects of each
treatment type on HbAlc levels.

METHODS

This study was designed as a random-effects meta-analysis,
integrating clinical effectiveness and economic evaluation
data to compare CSII with MDI in children and adolescents
with T1D.

Selection of studies

Literature searches were conducted on Google Scholar,
ProQuest, MEDLINE, PubMed, WOS, Scopus using the
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keywords (“type 1*” AND “diabetes”) AND ((“QALY*”
OR “quality-adjusted life year”) AND ((“cost” OR “cost
effectiveness” OR “cost-effectiveness” OR “Cost-Utility” OR
“cost utility”)) AND ((“continuous subcutaneous” OR “CSII”)
AND (“multiple daily” OR “MDI”)) AND (“adolescent*” OR
“child*”) to identify relevant studies.

The meta-analysis included studies identified from peer-
reviewed research articles. To be eligible, studies were required
to meet this criteria: (1) original research articles; (2) inclusion
of children or adolescents with T1D treated with CSII or
MDI; (3) reporting of HbAlc outcomes in a format suitable
for quantitative synthesis (mean and standard deviation);
and (4) direct comparison between CSII and MDI treatment
modalities. Studies were excluded if they were non-English,
reviews, abstracts, letters, citation-only records, did not evaluate
cost-effectiveness, did not compare CSII and MDI, included
inappropriate methodology, non-type 1 diabetes populations
or non-paediatric samples, relied on secondary data, reported
insufficient data(don’t present the (means and SD for HbAlc),
or focused solely on time costs. The study design is presented in
the flow chart in Figure 1.

In our first database research, we reached 302 records. After
screening according to the predefined inclusion criteria, 6
studies were deemed eligible and included in the detailed
evaluation for the meta-analysis component of this report.

—
Records removed before screening:
Duplicate records removed (n = 28)

Records identified from:
Google Scholar (n =235)

g ProQuest (35) Records removed for other reasons total (n = 55):
g MEDLINE (12) = -Not English (n=25)
£ PubMed (9) > ~Abstract only (n=19)
g WOS (6) -Citation only (n=9)
= Letter (n=2
Scopus (4) tter (n=2)

Unpublished Thesis* (1)

l

Records screened

(n=219)

Reports sought for retrieval

(n=219)

Reports assessed for eligibility
(n=204)

»| Reports not retrieved
(n=15)

Screening

Reports excluded:
”| -Review (n=78)
-Not cost effectiveness (n=63)

-Not CSII-MDI (n=24)
itati iate methodol (n=9)

-Q
-Not type 1 (n=7)
-Not children or adolescent (n=7)

-Secondary data (n=5)
v -Insufficient data (n=4)

[

Studies included
(n=6)

Included

*Data were derived from Ozyurt’s unpublished PhD thesis
entitled “Comparing the Cost-Effectiveness of Daily Multiple
Insulin Injections versus Continuous Glucose Monitoring and
Insulin Pump Use in Children and Adolescents with Type 1
Diabetes” [20]

Outcomes measured

From each eligible study, we extracted one-year and lifetime
total costs for CSII and MDI and the associated QALYs, and

cost-effectiveness outcomes were reported as incremental
cost-effectiveness ratios (ICERs). To ensure cross-study
comparability, all ICERs and costs were reported in 2025 US
dollars (US$). Cost data were converted to 2025 US$ using
OANDA exchange rates as of 1 December 2025. For lifetime
cost estimates, inflation adjustments were applied using annual
inflation rates obtained from Macrotrends. The clinical and
economic characteristics of the studies included in the meta-
analysis are provided in Supplementary Table 1.

Statistical analysis

Statistical heterogeneity was analysed using the I? statistic and
between-study variance (t*) and reported using the Cochran
Q test. Due to the high level of heterogeneity detected in the
pooled analyses, effect sizes were combined using a random
effects model (REML). Potential moderators of heterogeneity
were evaluated using meta-regression analysis.

The robustness of pooled estimates was assessed using leave-
one-out sensitivity analyses and influence diagnostics to
identify potential outliers or overly influential studies. These
analyses showed that the studies included in the sample did not
exert disproportionate influence on the overall effect estimate
and that it was appropriate to include all studies in the analysis.

The presence of publication bias was explored by assessing
funnel plot asymmetry, alongside Egger’s regression and trim-
and-fill adjustment. The statistical robustness of the results
was further examined using fail-safe N analyses based on the
Rosenthal, Rosenberg, and Orwin approaches. The R Studio
2025 software program (metafor and meta packages) was used
in statistical analyses.

Ethical Considerations

This meta analysis study does not require ethics committee
approval. However, since the meta-analysis study also included
data from the thesis, an ethics committee decision has been
made regarding the thesis. The thesis study was approved by
the Mardin Artuklu University Non-Interventional Clinical
Research Ethics Committee (approval date: [08.06.2023],
decision no:[2023/6-14]). Informed consent was obtained from
all participants. The thesis study was conducted in compliance
with the principles of the Declaration of Helsinki.

RESULTS

This meta-analysis included a total of 6 studies comparing the
clinical and economic outcomes of CSII and MDI treatments.
The included studies were conducted in China, the United
States (USA), Australia, the UK, and Tirkiye. All studies
included children and/or adolescents with T1D. Sample sizes in
the CSII group ranged from 14 to 500, while sample sizes in the
MDI group ranged from 22 to 500. The age ranges reported in
the studies are mostly <18 years, although some studies extend
to the 8-21 age range.
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A meta-analysis was conducted using a random-effects model
with between-study variance estimated by the REML method
to evaluate the effect of cCSII) on HbAlc compared with
MDI. When the effect sizes from six studies were pooled, CSII
showed a significant advantage over MDI in reducing HbAlc
levels (SMD = —1.50, 95% CI —2.78 to —0.21). A high degree of
statistical heterogeneity was detected (I* = 99.4%, 1> = 2.54, p
< 0.0001). Detailed results are illustrated in Figure 2.

CSll Experimental MDI Control Standardised Mean
Study Total Mean SD Total Mean sD Difference SMD 95% CI (random) Weight
1_Hu_2021 104 7.79 1.8700 104 10.47 0.3600 -1.98 [-2.32;-1.65] 16.8%
2_Zhang_2022 104 8.85 3.9600 109 10.47 0.3600 -0.58 [-0.86; -0.31] 16.9%
3_Charles_2009 500 7.30 0.2000 500 8.20 0.2000 # -4.50 [-4.73;-4.26] 16.9%
4_Cohen_2007 500 7.90 1.4800 500 8.90 1.5000 -0.67 [-0.80; -0.54] 17.0%
5_Riemsma_2016 17 8.02 1.1100 23 8.21 0.9700 -0.18 [-0.81; 0.45] 16.3%
6_Ozyurt_2025 14 7.47 1.0400 22 9.20 1.9800 -1.00 [-1.72;-0.29] 16.1%
Common effect model 1239 1258 -1.42 [-1.52; -1.33] .
Random effects model -1.50 [-2.78; -0.21] 100.0%

Heterogeneity: /2 = 99.4%, v = 2.5399, p < 0.0001

A leave-one-out influence analysis was conducted to assess
the robustness of the pooled effect estimate (Figure 3). The
direction of the pooled effect consistently favoured CSII over
MDI across all iterations, as indicated by negative SMD values
in all leave-one-out scenarios. However, exclusion of the study
by Hu et al. (2021) resulted in loss of statistical significance.
Removal of other individual studies did not materially alter
the statistical significance of the pooled effect.

Onitted study

Pooled SMD

A very high level of heterogeneity was detected among the
studies (Q(5) = 867.04, p < 0.001; I* = 99.23%; 1> = 2.54).
Therefore meta-regression analyses examining potential
moderators of the CSII versus MDI effect on HbAlc are
presented in Table 1. Publication year was not a significant
moderator and did not explain between-study heterogeneity.

Country was identified as a significant moderator (QM =11.91,
df = 4, p = 0.018), explaining 62.26% of the heterogeneity.
Compared with China (reference), significantly higher pooled
effect sizes were observed for Australia (B = 3.826, 95% CI
1.099 to 6.553; p = 0.006), the USA (B = 3.218, 95% CI 0.846
to 5.590; p = 0.008), the UK (p = 4.316, 95% CI 1.521 to 7.112;
p = 0.003), and Tirkiye (B = 3.492, 95% CI 0.676 to 6.308; p
=0.015). Diabetes duration, and hypoglycemia risk difference
were not significant moderators.
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Table 1. Meta-regression analyses of potential moderators of
the CSII versus MDI effect on HbAlc

Moderator k B(SE) 95% CI QM (@p pralie | R (%)
Publication year G 0.081 (0.105) —0.125 10 0.287 059 (1) 0441 0
Country 5 — — 1191 (d) 0018 6226
Australia vs China (ref) [ 3.826 (1391) 1.09910 6,553 — 0.006 —
USA vs Cluna (ref) [ 3218 (1.210) 0.84610 5.590 = 0.008 —
UK vs China (red) [3 4316 (1.426) 15217112 = 0.003 —
Turkiye vs China (ref) [ 3492 (1437) 0.67610 6,308 — 0015 —
Diabetes duration (CSIT) 5 —0.365 (0.722) ~1.780 10 1.050 026 (1) 0613 o
Diabetes duration (MDI) 5 —0.303 (0.636) ~1.588 10 0.982 021 (1) 0.644 0
Hypoglycemia Risk Difference 5 0.037 (0.034) 00590 0.132 114 0345 241

Publication Bias

Publication bias was anaysed using visual and statistical
methods. Funnel plot analysis revealed that the studies were
largely symmetrically distributed around the pooled effect
and did not show any significant asymmetry (Figure 4-Left).
This finding was confirmed by the Egger regression test, whose
results did not indicate funnel plot asymmetry (z = 0.73, p =
0.463).

Figure 4. Funnel Plot and trim and fill plot. Note one imputed
studie on the left side of the funnel (represented as hollow
dots).

0.181 0.09
|
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|
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|
.

Standardized Mean Difference

0.181 0.09
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Trim-and-fill analysis showed that the inclusion of potentially
missing studies would cause only a limited change in the
pooled effect size (Figure 3-Right). Fail-safe N (FSN) analyses
indicated that 1,672 additional studies would be required
to eliminate the statistical significance of the pooled effect
according to Rosenthal’s method and 1,298 studies according
to Rosenberg’s approach, while Orwin’s method suggested that
six studies with negligible effects would be sufficient to reduce
the effect size to a trivial level.

The analysis comparing the risk of hypoglycemia between
CSII and MDI users included a total of 5 studies (n = 2497;
CSII = 1239, MDI = 1258) and 698 hypoglycemic events
(Figure 5). Under the random-effects model, the pooled risk
difference (RD) for hypoglycemia when comparing CSII with
MDI was calculated as —0.19 (95% CI: -0.42 to 0.05; p =
0.089). This finding suggests a trend toward an approximately
19% reduction in absolute risk in the CSII group, but it is not
statistically significant. In the common effect model, the RD
was found to be —0.32 (95% CI: —-0.36 to —0.28; p < 0.001).
Significant heterogeneity was detected between studies (I* =
95.3%; 1> = 0.0313; Q = 85.25, p < 0.0001), and the prediction
interval ranged from —0.73 to 0.36; this indicates that the
effect may vary considerably depending on the clinical and
methodological context.

Figure 5. Pooled risk difference (RD) for hypoglycemia: CSII vs
MDI (random-effects model)

MDI

csi
Study Events Total Events Total Risk Difference (RD) RD 95% CI Weight (common) Weight (random)

1_Hu_2021 2 104 19 104
2_Zhang_2022 10 104 15 109
3_Charles_2009 214 500 429 500
4_Cohen_2007 . 500 . 500
5_Riemsma_2016 117 1023
6_Ozyurt_2025 0 14 7 2

- -0.16 [-0.24; -0.08] 13.9% 21.2%

— -0.04 [-0.13; 0.04] 14.2% 21.0%

= -0.43 [-0.48;-0.38] 66.9% 21.8%

0.0% 0.0%

—_ 0.02 [-0.12; 0.15] 26% 19.2%

— -0.32 [-0.52;-0.12] 23% 16.8%
Common effect model 1239 1258 *

Random effects model —_—

Prediction interval
Heterogeneity: 1% = 95.3%, v* = 0.0313, p < 0.0001

-0.32 [-0.36; -0.28]
-0.19 [-0.42; 0.05]
[0.73; 0.36]

100.0% .
. 100.0%

-0.6-04-02 0 0.2 04 06

(The number of hypoglycemic events, if given as a ratio,
was calculated based on the ratios and sample sizes in the
articles and rounded to the nearest number. The analysis was
performed using a random-effects model; 1> was estimated
using the Sidik-Jonkman method, and confidence intervals
were calculated using the Hartung-Knapp correction.)

Across the studies included in this meta-analysis, CSII was
consistently associated with higher annual and lifetime
treatment costs compared with MDI; however, these increased
costs were accompanied by meaningful gains in QALYs [21-
25]. Lifetime QALYs ranged from 9.64 to 26.12 for CSII and
from 9.08 to 21.80 for MDI, resulting in incremental QALY
gains (AQALY) between 0.41 and 4.32 across studies [20-22].

Incremental cost-effectiveness ratios (ICERs) showed
substantial variation across countries. Studies conducted in
China and Tiirkiye, CSII was found to be dominant, providing
higher QALYs at lower lifetime costs, with negative ICER
values of —14,765 USD and —1,277 USD per QALY, respectively

[20-22]. In contrast, studies from Australia, the USA, and the

UK reported higher lifetime costs for CSII, with ICERs ranging
from 32,936 USD in the USA to 131,425 USD per QALY in the
UK. Overall, despite considerable between-study heterogeneity,
the included economic evaluations suggest that CSII represents
a cost-effective alternative to MDI in children and adolescents
with T1D [23-25].

In our study conducted in Tiirkiye among children and
adolescents with T1D [20], we determined that CSII use yielded
better results than MDI use in terms of both cost and health
outcomes, from both the patient perspective and the payer
perspective. HbAlc levels averaged 7.47% in those using CSII
and 9.2% in those using MDI. Life expectancy at birth averaged
70 years in those using CSII and 61 years in those using MDI.
CSII group had a lower probability of developing other chronic
diseases alongside diabetes (diabetic retinopathy, diabetic
nephropathy, heart disease, celiac disease, etc.) compared to
the MDI group. According to a Markov model conducted with
1,000 hypothetical diabetic individuals, when viewed from the
patient’s perspective, the total lifetime cost for the CSII group
is $25,792, while for the MDI group, this amount is around
$10,615. However, the lifetime QALY value for the CSII group
is 26.12, while for the MDI group, this value is 21.80. From the
payer perspective, the lifetime cost to the payer institution for
the CSII group is $62,358, while the cost for the MDI group
is higher ($67,876) because they experience other chronic
diseases more frequently. Sensitivity analyses also showed that
the cost-effectiveness of CSII remained unchanged from both
the patient perspective and the payer perspective.

DISCUSSION AND CONCLUSION

In this meta-analysis, HbAlc levels in children and adolescents
with T1D using CSII were found to be significantly lower
than those using MDI (SMD = -1.50; 95 % CI -2.78--0.21;
p < 0.0001). These findings are consistent with previous
research demonstrating improved glucose control with
insulin pump use as opposed to injection based regimens.
Furthermore, previous studies have also reported a greater
reduction in HbAlc and better glycemic control with CSII
compared to MDI. [26-30]. When examining the relationship
between HbAlc and the development of microvascular
and macrovascular complications associated with diabetes
reduction of HbAlc level have been correlated with reduced
risks of developing diabetic retinopathy, diabetic nephropathy;,
cardiovascular disease and hypoglicemic events [29,31]. The
reduction in HbAlc with CSII use as seen in this study is
not only statistically significant but also clinically significant,
particularly in pediatric populations where achieving optimal
blood glucose levels as early as possible can prevent long term

complications from occurring.
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In addition to the benefits related to HbAlc, many of the
studies included in this meta-analysis report additional
clinical advantages associated with CSII. For example, Hu et
al. (2021) demonstrated lower rates of diabetic ketoacidosis
and severe hypoglycemia among children treated with CSII
compared with MDI, Zhang et al. (2022) and Charles et al.
(2009) reported improved overall glycemic control in the CSII
group and CSII has been described as a clinically advantageous
therapeutic option for children and adolescents with T1D
[22,23]. Consistent with these findings, meta analysis showed
a tendency toward reduced hypoglycemia with CSII compared
with MDI (RD = -0.19; 95% CI: —0.42 to 0.05), although
this difference did not reach statistical significance under
the random-effects model. It should not be ignored that the
interpretation of this finding as statistically insignificant may
be due to the small number of studies included in the meta-
analysis.

In the literature, the use of CSII has been associated with
fewer episodes of hypoglycemia [32, 33]. In addition, it has
been noted that the use of CSII in combination with CGM
and its automatic use (closed loop system) can be much more
efficient in managing glucose and reducing the frequency of
episodes of hypoglycemia (due to the early warnings provided
by CGM and the CSII delivering small doses of insulin only
when needed) [34-36]. In addition, as Johnson and colleagues
(2013) point out, the main factor negatively affecting quality
of life is not the history of hypoglycemia itself, but rather
the anxiety associated with these episodes; that is, the fear
of hypoglycemia places a greater psychological burden on
children. The fear of experiencing hypoglycemia is decreasing
with advancing insulin treatment technologies [37, 7].
Nevertheless, when interpreted collectively, the findings show
that pump therapy may contribute to a reduction in glycemic
variability and potentially offer a safer metabolic profile in
children and adolescent with T1D.

A notable finding of the present meta-analysis was the very
high level of heterogeneity observed in HbAlc outcomes
(I* > 99%). Moderator analyses identified country-level
differences as a significant source of this variability, explaining
approximately 62% of between-study heterogeneity. This
suggests that national healthcare contexts—including
reimbursement policies, access to diabetes care and education
and follow-up intensity—can play an important role in
shaping the clinical effectiveness of CSII. For instance, studies
conducted in high-income settings with structured diabetes
care pathways (e.g., the USA and Australia) reported larger
absolute HbAlc reductions than those conducted in settings

with more heterogeneous access to technology and follow-up.

Beyond clinical effectiveness, economic evaluations conducted
across different countries have examined whether the
glycemic advantages of CSII and sensor-based technologies

translate into acceptable cost-effectiveness profiles. In the
United Kingdom, insulin pump therapy was associated with
an incremental cost of 20.421 GBP per additional QALY,
remaining within the accepted willingness-to-pay threshold
and also contributing to a reduction in fear of hypoglycemia
[38]. Similarly, in the United States, the incremental cost
per QALY gained with CSII was reported as 45.812$, which
is below the commonly accepted threshold of 100.000$,
indicating cost-effectiveness [18].

In Turkey, although the combined use of sensor and insulin
pump was associated with higher costs compared to insulin
therapy alone, it was found to be cost-effective particularly in
patients with poor glycemic control and high hypoglycemia
risk [12]. Consistent findings were reported in France and
Denmark, where sensor and pump combination therapy was
shown to be cost-effective in high hypoglycemia-risk groups
[11, 13]. In Australia, the cost per additional QALY for sensor
and pump therapy was 37.767 AUD, remaining below the
50.000 AUD willingness-to-pay threshold. In Mexico, insulin
pump therapy was reported to be more cost-effective than
glucometer-based monitoring [14]. In the Netherlands, the
addition of a sensor to insulin pump therapy was associated
with higher direct costs compared to pump therapy alone;
however, it delayed diabetes-related complications such as
retinopathy, neuropathy, and ulceration by at least one year
and demonstrated more favorable ICER values in individuals
at high risk of hypoglycemia [39].

Conversely, some studies have suggested that adding CSII
to patients already using sensors may increase costs while
reducing QALYs [40]. Likewise, in Spain, sensor use compared
with glucometer monitoring was associated with ICER values
substantially exceeding the national willingness-to-pay
threshold and was therefore not considered cost-effective [17].
Collectively, these findings suggest that the greatest economic
and clinical benefit from sensor and insulin pump technologies
may be achieved in patients with high hypoglycemia risk,
poor glycemic control, and those previously managed with
glucometer-based monitoring alone.

This meta-analysis demonstrates that CSII therapy in children
and adolescents with T1D provides a significant and clinically
important improvement in HbAlc levels compared to
MDI. The country factor contextually explains most of the
heterogeneity in the meta-analysis results. CSII also has lower
rates of hypoglycemia depending on the situation. The findings
suggest that CSII is an effective option for achieving glycemic
control targets and may contribute to the development of
policy decisions that balance the long-term cost and resource
utilization effects of technology investments in healthcare
systems with clinical benefits.

In conclusion, findings show that CSII provides superior
clinical and quality of life benefits compared to MDI. Although
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the CSII group has higher costs than the MDI group, the
quality of life gained in relation to lifetime costs demonstrates
that bearing this cost is rational. For future studies, it may be
advisable to conduct further research on the technologies used
in the management of T1D in children and adolescents, and
in particular to examine the mediating role of psychological
factors in the relationship between HbA 1c and health outcomes.

LIMITATIONS

This meta-analysis has some limitations. First, the number of
included studies is relatively small (k = 6), which may limit the
precision of pooled estimates. Second, significant heterogeneity
was observed in HbA ¢ results; while country-level differences
account for much of this variability, remaining clinical and
contextual differences may have contributed to the residual
heterogeneity. Third, economic evaluations differed in terms
of modeling approaches and analytical perspectives; this may
limit direct comparability between countries despite cost
standardization. However, the directional consistency across
studies supports the robustness of the overall findings.
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CSII vs MDI cost-effectiveness

Supplementary Table S1. Clinical and economic characteristics

of studies included in the meta-analysis

Study | Country | Population | Sample | Currency | HbAIc% | Age | Diabetes | Anmual | Lifetimecost | QALYs | AQALY ICER
size (CSII/ (CSlvs | (CSH | Duration | costCSII/ | CSI/MDI | CSII/MDI (USD/QALY)
MDD MDD v (CSILvs MDI (sD) For lifetime
MDD | MDD @sD)
Huetal | China | Childrenand | 104/104 | 1USD~ | 779=187 | 1032 | 364= 2,6327 105,930/ 161 041 23,946
@02 adolescents 726Yuan | vs1047% | 384vs | 241vs 1073 96,112 1120
036 986+ | 31113
391
Zhanget | China | Childrenand | 104/109 | 1USD~ | 885396 | 92=4 | 34=2vs | 2,105 91,361/ 1206 041 ~14,765%
al. 2022) adolescents 726Yumn | vs1047% | s, 3422 1,063 97415 1141
036 9254
Charleset | United | Childrenand | 500/500 | USD | 7302020 | 13vs. | 56vs56 | 7,555/ 298538 / 1441 08 32936
al.2009) | States | adolescents v5820% 13 5163 272,189 1361
020
Cohenet | Australia | Childrenand | 500/500 | 1USD~ | 790=148 | 171vs | 6349 | 4,680 97980/ | 964/908 | 056 49,087
al. (2007) adolescents 152AUD | vs890= 17.1 v8.63% 2,100 70,492
150 49
Riemsma | United | Childrenand | 17/23 | 1USD~ | 802=111 6445/ 146476/ 1206 065 131425
etal. Kingdom | adolescents 07554 | vs821x 1446 61,050 1141
016) GBR 097
Ozyurter | Turkiye | Childenand | 14/22 | 1USD~ | 7472104 | 1242% | 428% 32967 | 6235867, | 2612 FEr) BEET
al. 2025) adolescents 248TL | vs920% [ 397vs | 325vs 1136 576 2150
198 12455 | 405%
323 435

Notes: Cost data were converted to 2025 US$ using OANDA
exchange rates as of 1 December 2025 (https://www.oanda.

com/currency-converter/en/)

AQALY represents the incremental QALY gain associated
with CSII compared with MDI.

For lifetime cost estimates, inflation adjustments were applied

using annual inflation rates obtained from Macrotrends.

(https://www.macrotrends.net/datasets/global-metrics/

countries/usa/united-states/inflation-rate-cpi)

*A negative ICER indicates that CSII is dominant, providing
higher QALYs at lower total cost.
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Abstract

Objective: This research examines how non-health professional content creators present health messages on the YouTube
platform and how these contents relate to marketing strategies.

Materials and Methods: A total of 60 channels (30 in each language) broadcasting in Turkish and English were evaluated
using descriptive and comparative qualitative content analysis methods. Channels were examined in terms of variables such
as subscriber count, view rate, number of videos, and topic themes; videos were analyzed based on variables like title, number
of likes, and content themes. Health-themed content was compared with current findings in medical literature. The data
collection process was conducted between July and September 2025 through YouTube’s open statistics and manual coding of
channel metadata. The coding process was carried out independently by two researchers. Data was evaluated using descriptive
statistics such as frequency distributions, percentage analyses, and mean values.

Results: Findings show that non-health professional influencers” content has a high commercial orientation and is rich in
claims lacking scientific basis. The most common themes in both language groups are nutrition and food supplements, herbal
health solutions, and general lifestyle reccommendations. While Turkish content focuses on emphasizing “natural healing” and
“miraculous solutions,” English content uses a more global language with themes of “fitness,” “detox,” and “anti-aging.” The
findings revealed that videos with high view rates feature exaggerated claims promising quick results, and most of this content
has the potential for misinformation. It was determined that health content on YouTube has a weak balance between popularity
and scientific validity, and influencers affect consumer behavior through emphasis on personal experience and authenticity.

Conclusion: As a result of the research, steps are suggested to increase reliability and ethical responsibility in digital health
communication. Health institutions should support the dissemination of verified information by collaborating with influencers.
Platforms like YouTube should prioritize content accuracy criteria in their algorithms. Consumers’ digital health literacy
should be improved; viewers should have the ability to question claims. Training for content creators should be strengthened
in terms of ethical declaration, scientific accuracy, and use of sources.

Keywords: health marketing, influencer communication, health literacy, YouTube, content analysis
Ozet

Amag: Bu aragtirma, YouTube platformunda saglik profesyoneli olmayan igerik ireticilerinin saglik mesajlarini nasil
sunduklarini ve bu igeriklerin pazarlama stratejileriyle nasil iliskilendigini incelemektedir.

Gereg ve Yontem: Tiirkce ve Ingilizce yayin yapan toplam 60 kanal (her dilden 30) betimsel ve karsilagtirmali nitel igerik analizi
yontemiyle degerlendirilmistir. Kanallar; abone sayisi, goriintiilenme orani, video sayis1 ve konu temalar1 gibi degiskenler
agisindan; videolar ise baslik, begeni sayisy, igerik temasi gibi degiskenler bakimindan incelenmistir. Saglik temali igerikler, tip
literatiiriindeki giincel bulgularla kargilagtirilmistir. Veri toplama siireci, YouTube'un agik istatistikleri ve kanal meta verilerinin
manuel kodlanmasi yoluyla Temmuz-Eyliil 2025 tarihleri arasinda yiiratiilmiistiir. Kodlama siireci iki aragtirmaci tarafindan
bagimsiz olarak gerceklestirilmistir. Veriler, frekans dagilimlari, ytizde analizleri ve ortalama degerler gibi tanimlayici
istatistiklerle degerlendirilmistir.

Bulgular: saglik profesyoneli olmayan fenomenlerin igeriklerinde yiiksek ticari yonelim ve bilimsel temelden uzak iddialarin
yogun oldugunu gostermektedir. Her iki dil grubunda da en yaygin temalar beslenme ve gida destekleri, bitkisel saglik ¢6ziimleri
ve genel yasam tarzi Onerileridir. Tiirkge igerikler “dogal sifa” ve “mucizevi ¢6ziim” vurgusuna odaklanirken, Ingilizce igerikler
“fitness”, “detoks” ve “anti-aging” temalariyla daha kiiresel bir dil kullanmaktadir. Bulgular, izlenme oran1 yiiksek videolarda
abartil, hizli sonug vaat eden iddialarin 6ne giktigini, bu igeriklerin ¢ogunun yanls bilgilendirme potansiyeli tagidigini ortaya
koymustur. YouTubedaki saglik igeriklerinin popiilerlik-bilimsellik dengesinin zayif oldugu, fenomenlerin kisisel deneyim ve
otantiklik vurgusuyla tiiketici davranislarini etkiledigi belirlenmistir.

Sonug: Dijital saglik iletisiminde giivenilirligi ve etik sorumlulugu artirmaya yonelik adimlar 6nerilmektedir. Saglhk kurumlari,
fenomenlerle is birligi yaparak dogrulanmus bilgilerin yayilimini desteklemelidir. YouTube gibi platformlar, algoritmalarinda
igerik dogrulugu kriterlerini 6ne ¢ikarmalidir. Tiiketicilerin dijital saglik okuryazarhigi gelistirilmeli; izleyiciler iddialar1
sorgulama becerisine sahip olmalidir. Icerik iireticilerine yonelik egitimler, etik beyan, bilimsel dogruluk ve kaynak kullanim1
konularinda giiglendirilmelidir.

Anahtar Kelimeler: saglik pazarlamasi, fenomen iletisimi, saglik okuryazarligi, Youtube, igerik analizi

Cite this article: Isik F, Sarikan i. YouTube’da Saglik Mesajlarmin Pazarlanmas:: Tiirkge ve ingilizce Kanallarin Karsilastirmali igerik
Analizi. Turk J Health S. 2026;7:1: X-X. http://dx.doi.org/ 10.29228/ TJTHEALTHSPORT.88154
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Sosyal medya fenomenleri, tibbi yeterlilige sahip olmayan
YouTuber’lar da dahil olmak iizere, saglik tavsiyeleri ve tirtin
onerilerinin yayginlastirilmasinda one ¢ikan figiirler haline
gelmistir. Bu etki, hem faydali bilgiler sunma potansiyeli
tasimasiyla hem de yanlis yonlendirme riski barindirmasiyla
¢ift tarafli bir nitelik sergilemektedir.

Fenomenler ozellikle geng yetiskinler tarafindan kolay
erisilebilir saglik bilgisi kaynaklar1 olarak goriilmektedir.
birlikte,
sponsorluk iliskilerinden dogan ¢ikar ¢atigmalar1 ve igeriklerin

Bununla glivenilirliklerine  iligkin  kugkular,
elestirel bicimde degerlendirilmesi gerekliligi 6nemli kaygilar
yaratmaktadir [1]. Ticari ¢ikarlarla kisisel marka olusturma
stireglerinin i¢ ice ge¢mesi, samimi tavsiye ile pazarlama

arasindaki sinirlar belirsizlestirebilmektedir.

Fenomenlerin sundugu saglik mesajlar1 olumlu davraniglarin
katkida
zamanda yiizeysel ya da hatali bilgilerin yayilmasina

benimsenmesine bulunabilmekte, ancak ayni
da neden olabilmektedir. Asil sorun, faydali rehberlikle

yanlis bilgilendirme arasindaki ayrimin yapilmasinda
ortaya ¢ikmaktadir [2]. Bu durum, ozellikle saglikla ilgili
kararlarin bilimsel dayanaga sahip bilgiler 1s181nda alinmasini

zorlastirmaktadir.

Fenomenler, genis Kkitlelere ulagsmalarma karsin biyiik
olgiide diizenlenmemis bir ortamda faaliyet gostermektedir.
YouTube gibi platformlarda reklam diizenlemeleri araciligiyla
sponsorluk iliskileri kismen denetim altina alinmaya ¢alisilsa
da uygulamada ciddi tutarsizliklar mevcuttur. Diizenleme
eksikligi, takipgcilerin gercek igerik ile sponsorlu igerikleri
ayirt edememe riskini artirmakta ve ticari manipiilasyon
ihtimalini giiglendirmektedir [3]. Agik ve Ortiik pazarlama
yontemlerinin bir arada kullanilmasi, tiiketici gtvenini
zedeleme potansiyeli tagimakta ve sosyal medya tizerinden
ulasilan saglik bilgilerinin giivenilirligini sorgulanabilir héle
getirmektedir [4].

Bu bulgular, fenomen temelli saglik iletisiminin sundugu
firsatlar1 degerlendirirken yaniltic1 ieriklerin yol agabilecegi
zararlarin diizenleme

engellenmesi icin aragtirma ve

¢alismalarinin giiglendirilmesi gerektigini ortaya koymaktadur.

Tiiketicilerin fenomenleri otantik algilamalar1 saglikla ilgili
satin alma davraniglarimi 6nemli Olciide etkilemektedir.
Otantiklik, giiven insa etmenin ve satin alma niyetini
giiclendirmenin temel bir unsuru olarak 6ne c¢ikmaktadir.
diristlik,

cekicilik gibi nitelikleri kapsamakta ve tiiketici tutumlarini

Fenomenlerin  giivenilirligi, uzmanhik ve
bigimlendirmede belirleyici rol oynamaktadir. Giivenilir
bulunan fenomenlerin {irtin 6nerileri, satin alma niyetlerini
gliclii bicimde etkilemektedir [5]. Tiiketiciler, fenomenlerin
kendilerine o6zgii bir kisilik sergilemeleri ve tanitimini

yaptiklar: drtnlerle uyum icinde olmalar1 héalinde onlari

otantik olarak degerlendirmektedir. Bu otantiklik algisi, marka
otantikliginin aracilik ettigi bir etkiyle marka tutumlarini
ve satin alma niyetlerini olumlu yonde etkilemektedir [6].
Takipgilerle kurulan parasosyal iliskiler, duygusal yakinlik ve
giiven duygusu sayesinde satin alma egilimlerini artirmakta,
otantik fenomenlerin tiiketici kararlarini daha giiglii bicimde
yonlendirmelerine imkan tanimaktadir [7]. Is birlikleri ve
sponsorluklarin seffaf bigimde agiklanmasi, otantiklik algisini
desteklemekte, verilerle desteklenen giivenilir deneyim
paylasgimlar1 satin alma niyetlerini pekistirmektedir [8].
Ayrica gercekei ve glivenilir icerikler tiiketici sinizmini
azaltmakta ve boylece marka sadakati ile satin alma niyetlerini
giiclendirmektedir [9].

Fenomenlerin uzmanlig, 6zellikle saglik iirtinleri baglaminda
giivenin olugmasinda kritik bir rol oynamaktadir. Uzmanlik,
giivenilirligin  6nemli bir bilesenidir ve ¢ekicilik gibi
unsurlara kiyasla satin alma niyetlerini daha gii¢lii bi¢cimde
ongormektedir [10]. Saglik alaninda bilgi ve yetkinlik
sergileyen fenomenler, daha giivenilir algilanmakta ve tirtinlere
yonelik giiveni artirmaktadir [11]. Uzmanlik yalnizca giiveni
pekistirmekle kalmayip satin alma niyetlerini de dogrudan
etkilemektedir. Uzman olarak algilanan fenomenler daha ikna
edici bulunmakta ve takipcilerin tanitilan tirtinleri satin alma
istekliligini artirmaktadir [12]. Ayrica uzman fenomenlerin
sundugu igerikler daha kaliteli bilgi olarak degerlendirildigi
i¢in etkilesim diizeyi yiikselmekte ve saglik iirtinlerinin satin
alinma ihtimali artmaktadir [13]. Uzmanlik, driinle daha
giicli bir psikolojik bag kurulmasini saglamakta, bu durum
tilketici tutumlarini olumlu yonde etkileyerek fenomenin
onerilerine duyulan giiveni artirmaktadir [14].

YouTuber’lar saglikla ilgili iceriklerinde diyet ve beslenmeden
zihinsel iyi olusa, estetikten yasam tarzina kadar genis bir
alan1 kapsamaktadir [15]. Ancak bu iceriklerin dogruluk
diizeyi degismekte ve bilimsel temelden yoksun olanlarin
onemli riskler barindirdigr goriilmektedir. Yanls bilgi ve
hatali 6neriler [16, 17], zararli uygulamalarin tesviki [17],
ruh saghgina olumsuz etkiler [18] ve tibbi tavsiyelerin
golgelenmesi [19, 20] bu risklerin baginda gelmektedir.

Fenomenlerin saglik icerikleri tiretmesindeki baglica amaglar
arasinda gorlintirliik kazanma, takipgi kitlesini artirma
ve ekonomik kazan¢ saglama bulunmaktadir. Profesyonel
YouTuber’lar, “glinlik yasamin samimi yansimalar1” kisvesi
altinda aslinda reklam ve iriin yerlestirme stratejilerini
uygulamaktadir [21].

Gengler, favori fenomenlerinden gelen saglik mesajlarini
¢ogu zaman aile ya da gazetecilerden alinan bilgiler kadar
giivenilir gormektedir [15]. Bu giliven, parasosyal iligkiler
yoluyla giigclenmekte ve fenomenlerin sundugu oOnerilerin
benimsenmesini kolaylastirmaktadir.

Deneysel bulgular,

fenomenlerin sagliksiz gida tamitimlarinin  ¢ocuklarin

dogrudan daha fazla kalori almasina yol a¢tigini gostermistir
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[15]. Bununla birlikte, bazi ¢aligmalar fenomenlerin dijital
saglik okuryazarligini destekledigini ve egzersiz niyetlerini
artirabildigini de ortaya koymaktadir [13].

GEREC VE YONTEM

Bu c¢alisma, saglik profesyoneli olmayan YouTube igerik
ireticilerinin saglik mesajlarin1 nasil sunduklarini ve bu
mesajlarin pazarlama niteligi tasiyan unsurlarimi incelemeye
yonelik olarak nitel icerik analizi yontemiyle yiiratiilmustiir.
Yontem olarak nitel icerik analizi, sosyal medya iceriklerinde
yer alan temalarin sistematik bicimde ¢éziimlenmesine ve
anlam oriintiilerinin ortaya ¢ikarilmasina olanak tanimaktadir
[22]. Bu yontem, fenomen temelli saglik mesajlarinin hem
soylemsel hem de pazarlama baglamindaki yapilarini incelemek
agisindan uygun bulunmustur.

Aragtirmanin evreni, YouTube platformunda Tirk¢e ve
Ingilizce dillerinde saglik temali igerik iireten tiim kanallardir.
Orneklem, amagh ornekleme yontemiyle olusturulmustur.
Saglik temali yayin yapan toplam 60 YouTube kanali (30
Tiirkge, 30 Ingilizce) arastirma kapsamina alinmistir. Bu iki
dil grubunun segilme gerekgesi hem ulusal hem de uluslararasi
diizeyde saglik pazarlamasi egilimlerini karsilastirmali bicimde
degerlendirmektir.

Veri 2025
gerceklestirilmistir. Kanallar, YouTube'un arama motorunda

toplama islemi Temmuz-Eylil igerisinde
Tiirkge yayinlar icin “saglik”, Ingilizce yaynlar igin ise “health”
anahtar kelimeleri kullanilarak belirlenmistir. Filtre olarak
yalnizca “kanal” tiirit segilmis ve siralanan sonuglardan
arastirmanin dahil edilme ve diglanma kriterlerine uygun olan

ilk 30’ar kanal 6rnekleme alinmistir.
Dabhil edilme kriterleri sunlardur:

1. Kanalin aktif olarak icerik iiretmesi (son 1 yil icinde video
paylasmis olmast),

2. Kanalin saglik, beslenme, zindelik veya alternatif tedavi
konularinda yonlendirici mesajlar paylagsmasi,

3. Kanal sahibinin tip doktoru veya saglik profesyoneli
olmamasi.

Dislanma kriterleri ise:
1. Isletme, resmi kurum, hastane veya iiniversitelere ait kanallar,

2. Igerikleri yalnizca haber veya rdportaj formatinda olan
kanallar,

3. Spam, telif ihlali veya reklam amagh “bot” kanallar.

Her kanaldan birer YouTube Shorts videosu 6rnekleme dahil
edilmistir. Analiz birimi olarak hem kanal diizeyi (6rnegin
abone say1si, toplam goriintiilenme, video sayis1 gibi performans
gostergeleri) hem de video diizeyi (baslik, begeni sayisi, icerik
temast, iddia tiirit) verileri kullanilmigtir.

Toplanan veriler, betimsel analiz ve tematik icerik analizi
yaklagimlariyla degerlendirilmigtir. Oncelikle her kanalin
istatistiksel gostergeleri (abone sayisi, toplam goriintiilenme
vb.) tanimlayici istatistiklerle 6zetlenmistir. Ardindan video
basliklar1 ve igerikleri, saglik iddialarinin niteligine gére tematik
olarak siniflandirilmistir. Her tema, video igerigindeki ifadeler
ve baslik retorigi temelinde kodlanmistir. Kodlama stireci iki
aragtirmact tarafindan bagimsiz olarak yuritilmis, giivenirlik
katsayis1 (Cohen’s Kappa) %0,87 olarak hesaplanmistir; bu oran
yiiksek diizeyde tutarlilik gostermektedir [23].

Arastirma yalnizca kamuya acik YouTube igeriklerini analiz
ettigi i¢in etik kurul izni gerektirmemektedir. Tiim bulgular
bilimsel dogruluk, nesnellik ve elestirel medya okuryazarlig:
ilkeleri ¢er¢evesinde yorumlanmugtr.

BULGULAR

Aragtirma kapsaminda Tiirkge ve Ingilizce yayin yapan otuzar
Youtube kanali ve her kanaldan birer kisa video analiz edilmistir.
Sirastyla 6nce kanallara, sonra kisa videolara ve daha sonra
video icerigindeki iddialara iligkin bulgular raporlanmuistir.

Kanallara iliskin bulgular

Tirkee yayin yapan Youtube kanallari arasindan 6rnekleme
dahil edilen 30 kanalin kanal adi, abone sayisi, kanaldaki
video sayist ve kanalin toplam goriintiilenme sayis1 Tablo
I'de gosterilmistir. Bu ¢aligmanin 6rneklemine dahil edilen
Tiirk¢e YouTube kanallarinin temel performans gostergeleri
incelendiginde, saglik profesyoneli olmayan fenomenlerin
saglik pazarlamasindaki potansiyel etkileri ve tasidiklari riskler
belirgin bir gekilde gozlemlenmektedir. Orneklem, kanallarin
abone ve goriintillenme sayilarinda biyiik bir heterojenlik
gostermekle birlikte, yiiksek erisimli fenomenlerin varlig
dikkat ¢ekicidir.
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Tablo 1. Ornekleme Dahil Edilen Tiirkce Kanallarla ilgili
Genel Bilgiler

Kod Kanal Adv Abone Sayis1 Video Sayist Goriintiilenme Sayisi
K1 @BilgeYolu 10.600 1444 2438832
K2 (@bahrihemek_ 1410 112 41991
X3 (@ZeynSaglik 1.640 45 18619
K4 @SaglkTvv 4490 435 1.501.434
K5 @sagliklivasamcigong 51.100 234 888.518
K6 @melisagulerben 40.100 72 3.530.068
K7 @Nihatcan-y4w 5230 67 2409348
K8 @SifaliBilgilers 31.900 680 6.888.008
Ko @VideoCevaplar 3.660 812 3.934.134
K10 @ciltbakimgulmen 1.890.000 458 252265540
K11 @DogadakiSaglk 30.800 2.696 8.320.719
K12 @ArgiTV 11.300 461 10.206.377
K13 (@PozitifEnerjiY outube 15.800 840 43222 655
K14 @sifabul2853 1.200.000 617 253.254.011
K15 @Dogadaki§ifa 76.600 1.608 16.827.909
K16 @ilmisifa 11.000 886 2.333.316
K17 (@Notaozbs 4.190 665 2.351.669
K18 (@farkinadanefes 25.000 153 1396376
K19 @SifaliTarifler 2.190 527 088.096
K20 @BilginnDede 3.810 213 2477815
K21 @bitkiselhaber 1570 36 585.268
K22 @cadikazanivip 14300 190 1.468.624
K23 @saglikipuclari 3.600 66 249.075
K24 @dogasifasi 4110 114 211.82¢9
K25 @duygucevik 15300 845 0.866.941
K26 (@necmiyeninmutfagi223 65.800 6.613 61.445.087
K27 @SaglikliYasamSanati 4.390 150 181.569
K28 @iremezgid 2.540 82 1.488.670
K29 @zeynepkozgur 236.000 545 478.068.034
K30 @hizlisaglik 47.100 555 31630938

Kanallar genel olarak degerlendirildiginde, yliz milyonlarca
erisimle dijital saghk iletisiminde devasa bir etkiye sahip
olduklar1 goriilmektedir. Bu fenomenlerin tibbi yeterlilige
sahip olmamalarina ragmen bu kadar genis kitlelere ulagmasi,
yanlis bilgilendirmenin yayilma hizini1 katlanarak artirma
riski tasimaktadir [24].

Kanal adlarmin biyiik kismi “saghk’, “sifa”, “cilt’, “bitkisel”,
“doga” gibi kelimeler icermekte ve bu adlandirma stratejisi,
izleyiciye saglik temali bir uzmanlik algis1 sunmaktadir. Bu tiir
adlandirmalar, sembolik otorite yaratma islevi gormektedir.

Goriintillenme sayilar1 incelendiginde, bazi1 kanallarin
video bagina elde ettigi ortalama etkilesim, bu fenomenlerin
ticari pazarlama stratejilerinin basarisini gostermektedir.
Ornegin, K29 kanalinin video bagina ortalama izlenme orani,
kanalin yiiksek diizeyde etkilesim yarattigini ve algoritmalar
tarafindan desteklendigini dasiindiirmektedir. Bu durum,
saglik hizmetleri ve driinlerinin “samimi tavsiye” kisvesi
altinda [21] genis kitlelere pazarlanmasi riskini artirmaktadir.
Fenomenlerin bu giiglii erisim yetenegi, sponsorluk
iliskilerinden dogan ¢ikar ¢atismalarinin seffaflik olmadan

yuritiilmesi halinde, titketici gtivenilirligini zedeleyebilir [4].

Ingilizce yayin yapan YouTube kanallar1 arasindan érnekleme
dahil edilen 30 kanalin kanal adi, abone sayisi, kanaldaki
video sayis1 ve kanalin toplam goriintiilenme sayis: Tablo 2'de

gosterilmistir.

Tablo 2. Ornekleme Dahil Edilen ingilizce Kanallariyla ilgili
Genel Bilgiler

Kod Kanal Ad: Abone Sayis1 Video Sayist Corintilenme Sayis
P1 @HealthyEmmie 737.000 L1127 213.984.192
P2 @HealthyLiving 84500 330 23.464.087
P3 @JefNippard 7.700.000 501 1.622.799.511
P4 @WellbeingHealthyLiving 10.000 55 55.656
Ps @eracevalue 36.000 656 4.040.694
P6 @healthylivingwithray 1.490 m 249.641
P7 @KceltieOConnor 743.000 742 241.782.683
P8 @SanneVloet 1.870.000 808 226.284.164
Po @LillySabri 6.420.000 1.408 1.121.034.564
P10 @AleksFidurski 7270 871 3.004.156
31 @GoPurcHealth 273.000 338 142.183.977
P12 @diybeautyofficle 301.000 471 76.454.686
P13 @dillonlatham 915.000 2.167 906.802.129
P14 @buzzfeedtasty 21.300.000 6178 6.437.009.751
P15 @GoodFoodBaddic 248.000 234 22.708.954
P16 @aliciadarleen 71.200 127 $3.017.868
P17 @khanicooksofficial 2160 506 1.380.989
P18 @velvetgloww 490.000 1232 870.339.330
P10 @SatvicMovement 7.950.000 452 1.220.337.300
P20 @fithealthy7106 3.870 340 1555524
P21 @iamomarelka 7120 354 11.852.796
P2 @sungjemishsungjemish8212 254.000 597 165.179.337
P23 @SheCooks 1.790.000 5.830 720.020.100
o1 @LiveLeanTV 518.000 2456 65.068.175
P25 @ShannenMichacla 26.200 236 5.589.982
P26 @PickUpLimes 4.380.000 249 300.424.517
P27 @Vitality Sphere360 118.000 467 24752.150
P28 @HealthBoostersDaily 6.590 170 1.115.055
P20 @17 Virgin 234.000 810 13.897.653
P30 @TheDiaryOFACEO 12.900.000 526 1.006.940.345

Tiirkge &rneklemine benzer sekilde, Ingilizce kanallarin
isimleri de “Healthy, “Wellbeing,” “Live Lean,” “Vitality,
ve “Health Boosters” gibi kelimelerle dogrudan saglk
alanina odaklanmaktadir. Bu terminoloji, tibbi yeterlilige
sahip olmasalar bile, bu fenomenlerin kendilerini “uzman”
olarak konumlandirmasina ve yiiksek giivenilirlik algisi insa
etmesine hizmet etmektedir [11]. P3 ve P9 gibi bireysel isimler
tizerine kurulu kanallar ise uzmanlik algisini kisisel marka ve
¢ekicilik yoluyla inga etmekte; bu da ozellikle fitness ve diyet
iriinlerinin pazarlanmasinda satin alma niyetlerini giigli bir
sekilde etkilemektedir [12].

Tablo 3: Youtube Kanalinda Yayinlanan iceriklerin Konularina
Gore Dagilimi

Kanal Kategorisi ingilizce Tiirkce
Beslenme ve gida destekleri 11 g
Bitkisel ve dogal saglik ¢ziimleri 6 5
Kigisel bakim ve kozmetik ¢dzimler 5 4
Genel saghk ve yagam tarzi ynetimi 5 5
Fitness ve viicut geligimi/degisimi 2 3
Mutfak ipuglan ve tarifler 1

Detoks ve vilcut annmast N 3
Diyet ve kilo yonetimi - 2
Toplam video sayist 30 30

Tablo 3, Tiirke ve Ingilizce dillerindeki saglik icerikli
YouTube kanallarinin odaklandigi konular1 karsilagtirmali
olarak gostermektedir. incelenen 30 Tiirkge ve 30 Ingilizce
video tizerinden elde edilen dagilim, kiiresel ve kiiltiire 6zgii
egilimlerin varligini isaret etmektedir. Her iki dil grubunda da
beslenme ve gida destekleri (Ingilizce: 11; Tiirkge: 8) kategorisi
actk ara en yiiksek paya sahiptir. Bu bulgu, YouTuberlarin
saglik mesajlarinin temelinde genellikle #rtin tanitimi ve
ticari potansiyel barindiran besin takviyesi triinlerinin
bulundugunu gostermektedir [4].

Bitkisel ve dogal saglik ¢dziimleri (Ingilizce: 6; Tiirkge: 5)
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kategorisinin yiiksekligi, izleyicilerin geleneksel uzmanlik
yerine otantiklik ve kisisel deneyim {izerinden insa edilen
alternatif saglik iddialarina giigli bir ilgi gosterdigini ve
fenomenlerin giivenilirligi bu unsurlar tizerinden sagladigini
ortaya koymaktadir [6].

Kisisel bakim/kozmetik ¢éziimler ve genel saglik/yasam tarzi
yonetimi gibi kategorilerde dagilim her iki dilde de benzerdir.

Ozetle tablo verileri, saglik mesajlarinin YouTubeda biiyiik
olgtide ticari ¢ikarlarin ve Kkisisel tiiketimin yo6nlendirdigi
konular etrafinda sekillendigini desteklemektedir.

Youtube shorts videolarindaki saghk temali iceriklere iligskin
bulgular

Tablo 4. Ornekleme Dahil Edilen
Videolariyla ilgili Bilgiler

Turkce Youtube Shorts

KOD Video bashg Goriintiilenme Begeni
K1 1 dakikalik yatak egzersizi 1.169 13
K2 Sarmmsak Ne Kadar Degerli Degil mi Ya Sizce 28 1
K3 Karpuzun Dogal Vjagra Oldugunu Bilivor muydunuz? 207 0
K4 Giinde 1 kagik yerseniz, bakin neler oluyor? 2793 20
K5 Bu Masaj Gozlerinizi 20 Yasina Déndiirecek 2023 96
Ké Beli inceltirken popoyu biyiten Challenge 7946 154
K7 Dislerinizi 20 Sanivede Beyazlatmamn Gizli Yéntemi 401.852 4397
K8 | Kakao beyni 30 yag genglestirir mi? 566 13
K9 Karacigeri Temizleyen Kir. 44326 648
K10 Neden sicak su igmeniz gerekiyvor? 20.015 1.054
K11 ‘Avokado kadinlarda cinsel giictind artinr 732 5
K12 Uzun ve saghkl bir yagamn sirm C vitamin 4.757 20
K13 Bagirsak Temizligi [gin Elma Sirkesi & Bal Karigtmi 1.159.423 2.805
K14 Demir eksikligi ve kansizhk igin defne yaprag: ¢ayi icin 118.589 3.173
K15 Ses Kisikligi Guatr ve Trpid Tedavisi Igin Yabani Yogurt Otu 3.626 108
K16 Tireid Sorunlar: neden olur, Tirgid Hastalifinin Cozimi 435 16
K17 Toksin Atici Ayak Detoksu 19.706 0
K18 Olestiritk ve Balgama Dogal Gozim! 43.897 383
K19 Bunlan biliver muydunuz? 409 15
K20 Bel Agns: olanlar bunu deneyin 11! 463 16
K21 Refliive iyi gelen bitkiler. Reflii gazim gideren bitkiler. 780 3
K22 Cok kiymetli bir krem tarifi veriyorum 275 10
K23 Beyaz Gay’mn Faydalarini Biliyor Musun 1303 14
K24 Sizde siirekli bag agrist m1 yagryorsunuz? 762 11
K25 Ciltten fazla sebumu Mersin Suyn’yla at 642 6
K26 Cebine bir diy sanmsak koy ve hayatinin nasil degigtigini gor 497 4
K27 Kalp Krizini Onleyen Yiyecekler! 674 16
K28 Yumurta Diyeti Giin 1 | Bir Ginde Ne Kadar Kilo Verdik? 80221 1.100
K29 21 giin boyunca sekersiz besleniyoruz 3. Hafta 484.034 12.000
K30 Hergiin Bir Kapya Biber Yerseniz Ne Olur 189.233 1.500

Orneklemdeki Tiirkge videolarin incelenmesi, fenomenlerin
saglik pazarlamasi stratejilerinde YouTube Shorts formatinin
sundugu hiz, dikkat gekicilik ve dramatik iddia potansiyelini
yogun bir sekilde kullandigin gostermektedir.

Incelenen videolarin bagliklari, igerigin temel olarak hizli sonug
ve mucizevi ¢ozlimler vaat eden temalara odaklandigini ortaya
koymaktadir. Bu temalar dort ana baslikta toplanmaktadir.

1. Hizli Giizellik ve Estetik Iddialar:: (K6’nin “Beli inceltirken
popoyu biiyiiten Challenge”; K5’in “Bu Masaj Gozlerinizi 20
Yasina Dondiirecek”).

2. Kiir ve Bitkisel Tedavi Iddialari: (K14’iin “Demir eksikligi ve
kansizlik icin defne yaprag: cayr”; DogadakiSifanin “Guatr ve
Troid Tedavisi I¢in Yabani Yogurt Otu”).

3. Dramatik ve Gizemli Vaatler: (K7'nin “Dislerinizi 20 Saniyede
Beyazlatmanin Gizli Yontemi”; K4'tin “Giinde 1 kagik yerseniz,
bakin neler oluyor?”).

4. Diyet ve Yasam Tarzi Iddialar:: (K28’in “Yumurta Diyeti
Giin 17; K29’un “21 giin boyunca sekersiz besleniyoruz”). Bu
icerikler, 6zellikle geng kitleler arasinda kabul goren fenomenler
araciligiyla paylasildiginda, tiiketicilerin saglik algilarini ve
satin alma niyetlerini gticlii bicimde etkilemektedir [10].

Tablo 5. Ornekleme dabhil edilen ingilizce shorts videolariyla
ilgili bilgiler

KOD Video bashgn Goriintiilenme Begeni
Pl Is Meditation A Scam? A Health Expert’s Honest Review. 50.686 2449
P2 Health Benefits of Green Tea. #healthbenefits 38 2
P3 How Much Muscle Can You Gain In 365 Days? 5.959.696 193.220
P4 Supercharge Your Health by eating more Green stuff 106 4
P35 How to make natural aphrodisiac for men and women 5.466 51
P6 Health Benefits In Drinking Green Tea! #health 66 2,
P7 5 tips that Grew my Hair Long 1.141.372 19.196
pg What I Eat in A Day w/ Healthy & Easy Meals 140.646 4.300
po Gut Health Tips for a Happier. Healthier You 82.119 3413
P10 4 Foods That Naturally Boost Testosterone 1.887 24
P11 7 Spices That Heal Your Bedy Naturally 416.635 5.200
P12 Food That Increases Height #health 36.207 3.146
P13 Grow taller overnight 1.762.228 61.153
P14 Brownie Pro Tip Alert! 100.350 1.563
P15 Make your own cough syrup with 5 simple ingredients 1.780.695 113.501

P16 Baby has Covid, how we treated at home. 27.970 618
P17 | Home remedy to Improve eyesight 316623 3410
P18 Viral Chinese Hair Soap That Regrows Hair FAST 1.085.195 33.007
P19 Drink This Daily to Flush Toxins 4311.034 91.620
P20 Top 10 Cancer Fighting Foods 300.700 3.871
P21 How To Get Rid of Acne Overnight 225.763 4.486
P22 Best solution for acne nobody tells you 3.153.792 34010
P23 Stops Hair Fall in 15 Days 1.166.679 21791
P24 Alkaline Water Benefits vs Regular Water 9.986 o1
P23 The magical benefits of medicinal mushrooms. 8.976 200
P26 The truth about plant protein 376.085 23.000
P27 The best herbs to heal your body naturally 140386 10.000
P28 3 Surprising Benefits of Drinking Coffee Daily 1384 53
P29 Hormone Supplements For Women Over 40! 1.434 56
P30 Health benefit of dark chocolate you have no idea 507.772 18.000

Ingilizce videolar drneklemi, Tiirkge 6rnegine kiyasla daha
yiitksek bir viral yayilim potansiyeline ve daha fazla tibbi iddia
cesitliligine sahip oldugunu géstermektedir. Ingilizce video
igeriklerinin konu dagilimi, viicut gelistirme ve hizli estetik
degisim temalarinda yogunlasmaktadir:

1. Hizh Performans: En yiiksek
gorintillenmeye sahip videolardan biri olan P3’tin “How Much
Muscle Can You Gain In 365 Days?” (5.959.696 goriintiilenme)

basligi, fitness ve beden imaji odakli igeriklerin Shorts’ta ne

Degisim ve Fiziksel

kadar popiiler oldugunu gostermektedir. Benzer sekilde, “Grow
taller overnight” (P13, 1.762.228 gériintillenme) gibi bilimsel
olarak imkansiz vaatler, fenomenlerin ilgi ¢ekmek i¢in sinirlar:
zorladigini ortaya koymaktadur.

2. Alternatif/Dogal Kiirler ve Detoks Vurgusu: Tiirkge
iceriklerde oldugu gibi, Ingilizce videolarda da dogal ¢oziimler
on plandadir: “Make your own cough syrup” (P15, 1.780.695
gortntiilenme), “Drink This Daily to Flush Toxins” (P19,
4.311.034 goriintillenme) ve “7 Spices That Heal Your Body
Naturally” (P11).
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3. Kozmetik ve Cilt/Sag Saglig1 Coztimleri: “Stops Hair Fall in
15Days” (P23, 1.166.679 goriintiilenme) ve “How To Get Rid of
Acne Overnight” (P21, 225.763 gorintillenme) gibi igerikler,
hizli ve bireysel titketim odakli diriinlerin pazarlanmasina

zemin hazirlamaktadir.

4. Hormonal ve Yaglanma Kargit1 Iddialar: “Hormone
Supplements For Women Over 40!” (P29) gibi basliklar, belirli
bir demografik grubu hedefleyen ve genellikle yiiksek maliyetli
takviyelerin pazarlanmasina odaklanan nis bir stratejinin

varligini gostermektedir.
Kiresel Yayihmin Yogunlugu ve Risk Boyutu

Ingilizce Youtube kisa videolarin gériintillenme sayilar,
Tiirk¢e 6rnegindeki en yiiksek viral videolarin erisimini bile
agmaktadir. P3, P19 ve P22 kanallarindan gelen iceriklerin
milyonlarca izlenmeye ulagmasi, bir videonun tek bir
giinde bile kiiresel bir kitleye yanlis bilgi yayabilecegini

kanitlamaktadir.

Tablo 6: Tiirkce Youtube iceriklerinde Yer Alan iddialar ve
Bilimsel Degerlendirmeler

KOD | Temel iddia Degerlendirme

x| DeEwsskdadeuih s kannaehmasienl. | 1y g i bl It ik
igiimelidir.

(o | Siyeh smeak antibivordair, diyabetive Insan veriler suurhdrr. votik verine ilecaiine dair
vorgmlagu frilestirr, hafizav koru, Jeamut vk [25].

K5 Earpuz dogal Viagra f similin savesinde Karpuz sigpilin iperir, tu aminpasit MO dretimini artirarak damar geniglemesine yol

apabilir. insan calismalannda cinsal iglev dzerine etcleri smrl bularmmstar [26].

igerik faydah olabilir, ancak kant ditzeyi zayaftr. Demir tabovivesi kadar etidli
ildir,

Gz maszjmin kanma kusarlan veys goz hastahklanm tedavi ettiSme dair bilimssl

Andzz pelanezi demir ve entiksiden iperifiyle

B Sanaahzs ve badipkliza faydali.

3oz gevresing yapilan masgj zirms sadhim

L4 ilagsiz dizettshilir. ozt yolonur. Yanhs uyvgulamslar 20z if besmom artrabilir ve risklidir.

ko | “Eela challsze? diyetve sporla losa strede | Diyet ve egzersiz kas selisimind ve ya kaybmn stcler, ama bir haftads dramatic
wviicut gelillendirir. dedisim bellemek gargekyi defildir.

X7 Lirron 20 saniye boymcs diglare siirihirsa, Litnan gibi asi in ik kullam diy minesine zarar varebilir, bu éa

| disllexi,inci zibi bemhayaz yapar zamanlz dig hassasiyetine ve girie yol agabilir [27]

e Ezkao bayin saflifmn destelder, kositif Hakao Savonoidlerini bayin dzarindeld konnyuc stidlart (Grass vd., 2013) ve
fonksiyonkan frilestirir. biligsel sailik igin katlolan desteklenmelktedir [18].
Haracieri tenzizleyen dogal bir kiir (limon, B bilesenler bireysel olarek a3l Gzerinde obuemln etiler selayabil. Ancak:

KO | zerdegal reyinyzh, maydanoz, smmezkvh. | belirtilen spasifik gekilde "karacigeri " vaya
iparen bir kangmi) bahmdu, *detoksifikasyon" saflamas komusunda dsha farls Klinik cahemays intiys; vardr,

K0 ‘Sabahlan sicak su imek s3Ta kesesing Sicak su igmenin safra kesesi fzerine dofradan etkisi gheterilmenigtir, Kilo

galistuns ve kilo dengesini sa3lar. iontrelinde exeli olduuna dair kenst yokiur, Deba gok hidrasyon sadlar.
Av afrodizyek etisine dair klinik kanit volour. Beslevici degerleri
lkeeltir {zaflikl) ya, 1if), gened so3ha frydahd,

C vitamiminin bagigklik ve kolzjen sentezi icin rohi kamthdir. Ancak tek besma
uzun yazamm garantilemes Ekdklikte takvive etolidir (20].

K1l | Avokado afredizyak etkisi yapar.

Mar, kv, gilek ve C vitaming genclik ve umm

KiZ =
yazam sadlar.

Elma sizkesi + bal kungm bafwsakdan EBafweaklan “kilolarca shitan” temizledigine dair bilimsel kanst yoktur. Bal + sirke

K3 p—— indirime yardames olshilir ma 2zl (A i
Ki4 Defhe yaprafl cay kanaiziie depresyon ve Defive yaprafmn demir igeri3i vard ama bivovarariame digikrir. Elinik olarak
panik a1a33 ivi gelir. kznapzhic va da psildyatrik hastahi tedavisinde ollamimar,
w15 | Yot oty (Gaimanarine) ses losichim Ses nsikhifim anmnda dizeltiiZine vays tiroidi tedavi ettiZine dair klinik kantt
= | aranda diizeltir, tiroidi dizzenter. yaltur. Eullanum dehz gok halk belimliZine dayahdr.
g1 | Jitnsd sorualan bastininus dy flzilidir, agiklamalar bilimsal deildir. Zencefilin tipgid bormonlarm:
zencefi] kompresi tiroidi dengeler. denzelediFine dair klinik kanit yokar.
i Ingiliz tuzu (megneryum silfs) ayak beyosa | Magnezyum siilfaum cilt voluyla sistemik detokcs etiisi bilimsel olarak
| detaks yapar, tolsinleri atar, kamﬂamm;m Fiakatlaticy etkisi olabiliz, ema “toksin atma” iddias temelsindir.
. T va bal; ik ""lmeﬂ:kgnmﬁhnik
K18 | Kelb oo balgam v, Slsmriianaite. | o SR 0
. s Hurma 1ifli bir mdader, befwsak haraketlering armahilir. Limonan ek stiisi bilimsal
K19 | Limoni bums kshizhif Galer. Jarsk P sabiptir.
Lahana lokal i altnEna dair sl kenrt vardir

K20 | Labams yaprads kompresibel abnmw s, | 0 e i
Resana, adagayt, keten tabummi reflfiye fyi Fezena va kesten tobnmm sindirim rakatlanct olsbilir. Ancak refli tadavisinda
gelir. etianlik kamtlan smarldir. Standart tedavilerin verine gapmez.

Balmumy ve zeytinye® nemlendirici ve bariver giilendirici etk gosterebilir,
Hiigiike yemidarda fydal: olsbilir. Ancak ezzama tedevii igin standart kamt
yolstur.

Bialwarea + zeytinyai kami ezzama, yank
e b ciltiere iy gelir.

Temel Iddia

Dei =

Beyaz gay anticksidan etkisiyle safliga
faydabdr.

Polifimal igeriZi nedemivie axticksidan aktivitesi vardz, Insanlasda klinik somulan
swwels pabsmalards incelenmiyt.

Siekli bag ainlanna karn pazeg kapsil,
igerdi dzel formualle (Magnezyum ve SaEit
Kbz Ekstrakn) i boya size destek olur,
rabatil ve b verir.

Siirekli b afns (mmein krowik migren veya simlik bas ainsi) kammagik bir tbbi
darare olap, altta yetan nedenin bir sa2lik wmman tarafindan teshis ve tedavi
edilmasi sereiuektadic [21]. Tek bir takviverin bu kemasdk durvn ek bagna

¥ i iddian, bilimsel 232m bir pemalleme

Lif tiketimi kolon kanseri ve bafwsak sa2hi
apsmdan kritik derecede nemlidir

ot Lif vénimden zenzin clan chig kabnzlik ve bagwsak sashé icin
Gnerilmesi ve limon jig hirkite tikstinini tavsive edilmesi, bilimsel clarzk uyzm
almakla birlikee [22], “1if akeiklifi Gldiirir”, “kolon kenserine care” gibi
gagnyunlar bilimsel raparlana dilinden uzakm.

Cebina bir dis sermsak kovmama kot

enejileri uzaklsgtirdiZ, sa3hic ve anerii

iizarinde cluuly etkdler varameadl iddia
ki

Sanmesk: tiketmenin saghk Gzerinde ohmi etiileri olingy birgok bilimsel
gahgma dle ortsya kommmg olsa da. ssmmeaf) cepte tagmak veya samesEm kith
emarjileri wraklagnmiaic gibi mesfizikss] erkileri fizerine bilimssl bir dastak
bulmmamsked,

Anticksidan, 1f veya saBiih yaf germ

B besin ruplanrn dengel; bir divet iarisinds tilostini, kalyp krizi ve difer
riskin azaltma potans; Emmls

‘dalar kalp-damar sa3ige korur va damar
okamiim Galeverek kalp krizi risking
azaltir

saluptr
birkicte, diyet Smerileri bireysel saglik kogullan g6z ainde bubmdurslara
kisisellestiriimelidir.

Vet dives fe va2 yakm sayesinde
valuzca I ginde vaklagk 1 ila 2 kilogram

arasmda kilo verilebilecesi iddiz edibmsktedir.

Vs divest gibi digiiic kslorili diverler, kisa vadede Jurh kilo kaybms nadan
olabilir. Ancak, ginde 1 ila 2 kilozram arssmds kilo vermsk genellikla
stirdirilebilir vaya saShidh degildir. Bu v kilo kavbn biiyik 6lgide suksybudan
kaynaidanalilir ve yag kaybundan zivade vicut suyu ve kas kayb clzbilir.

21 gin boyunc sekarsiz beslerme balirgin
salik faydalan sailar. ekeri tamarmen
‘brakmak enesji arug, ciltte iyilegne, kilo
kezya ve bagumlibdardan kurtulma gt
smugler dogurur.

Gekersiz bir diyet gin boyunca daha eperji hissetmeye yol agma [33], ciltte

1 azaltarak genel cilt goriindmi iyilesticme [34] gibi yararla
saflayabilir. Bu siives, bireylerde olualu sabk sonarlen dofuabilivken, bumz
eticli clup olmad:Es Kigise] Eklihidara balladu ve her bireyde avim sonuslan
vermeyeiiliz.

E30

Kapya biber hagigiklak sistemini giiglendirir,
afusak saSlifm destelder, gz ve cilt
saBlifma iyi gelir, vicuttaki dtibaplen azaltr

Eapya biberin igerdizi ‘baistklik sistemmini i
direncini artrabilir [35]. Kapya biberde bulunan karotenaidler cildin yaslmmasms
karg korayuen etkiler saflayarak cilt szEliun destekler [36]. Cansuicia, 2 ve
iltihapla iigkil: cegitls dunmnlarn vonetiminds etili olabile 37 Ancak tm by
atislari Gasteldenmess igin dangali bir divetin pargas: olsak difer sa3hich mda

tikatimleri va yeyam tam defisikiiiler ila desteklenmas nemlidir.

Orneklem déhilindeki Tiirkge YouTubeigerikleri, fenomenlerin
bilimsel kanitlardan yoksun veyaabartiliiddialarla takipgilerini
yonlendirdigini agikca gdstermektedir. Incelenen iddialar,
saglik iletisiminde siklikla karsilagilan misinformasyon
(yanlis bilgilendirme) riskini somutlastirmakta ve bu durum,
ozellikle kisa video formatinin (YouTube Shorts) hizli tiiketim
dogasiyla birlestiginde ciddi halk saglig1 sorunlarina yol agma

potansiyeli tasimaktadur.

I. Temelsiz ve Abartili Tedavi iddialari: Hizli ve Mucizevi

Coziumler

Fenomenlerin igeriklerinin biiyiik bir kismi, karmagik tibbi
durumlar icin kanitlanmamis veya abartili hizli ¢oziimler
sunmaktadir. Bu durum, yanlis bilgilendirmenin en belirgin

formunu olusturmaktadir [24].

Tibbi Durumlarin Hafife Alinmasi: K16 kanalinin “Tiroid

sorunlar1  bastirilmis  duygularla ilgilidir” iddiast ve

zencefil kompresi onermesi, tiroid gibi ciddi endokrin
bozukluklarin tedavisini psikosomatik bir diizleme indirerek
bilimsel gercekligi reddetmektedir. Benzer sekilde, K14’tin
defne yapragi cayini kansizlik, depresyon ve panik atak
tedavisinde onermesi, klinik kanitin yoklugunda potansiyel
riskler barindirmaktadir. Bu durum, izleyicileri standart
ve kanitlanmis tibbi tedavilerden uzaklastirma tehlikesi

yaratmaktadir [19].

Kozmetik ve Fiziksel Coziimlerdeki Abarti: K7’nin limonun
20 saniyede disleri beyazlatacag: iddiasi, asidik maddelerin
dis minesine zarar verebilecegi gercegini [27] g6z ard: eden,
potansiyel olarak zararli bir tavsiyedir. K5’in “Goz ¢evresine
iddiast

da goz hastaliklarinin ciddiyetini hafife almakta ve bilimsel

yapilan masaj gorme saghgini ilagsiz diizeltebilir”

destekten yoksundur.
IIl. Popiiler “Detoks” ve “Dogal C6ziim” Slogani

Orneklemdeki bircok iddia, akademik literatiirde elestirilen
“detoks” ve “toksin atma” miti etrafinda sekillenmektedir. K1
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ve K13’tin elma sirkesi ve bal karisimini bagirsaklar: temizleme [ %00 Temdias Deeriendirme
. . . . . . o o s ok, reneie (ki vp bl jeky. Bu kombinasyonla ilzili literativds dogrodan bir bilgi bubumamaltadr, ancak,
iddiasi, viicudun toksinleri temizleme gorevini esasen iy | el s, 85 508 | oo gt i ok Sl s gk e
. . . . .. . ; ; dolayh olarak chumln effslers sahip olabilir [31].
karaciger ve bobrekler gibi organlarin istlendigi gercegiyle Snerlmeitedc
. . s e i 1. T« . o mﬁﬁ;mf?ﬂk&zm S anlki verilera dayal olarak, bu tirr iddialar bilimsel destelten yoksmdnr va
celismektedir. K17'nin Ingiliz tuzu ayak banyosu ile “toksin i A | aiyel skl i Al i yablapun gk,
atma” iddiasi, magnezyum stilfatin cilt yoluyla sistemik detoks B it | e
. . o oo . P18 | aricllerini mmlenzti gibi oaktgs ve toksinleri | toketildiginde tam clarak mas] bir detoks etkisi yarathma dair detayl bilimsel
etkisi yarattigina dair bilimsel kanit olmadig1 icin temelsizdir. ‘ol el sl
Bu bhesimler, bilesimlerindel zengin bivoaktif maddeler sayesinde kanser anleyici
ope i . . . Sarmnsak, vesil cav, zerdegal gibi bazm besmler | Gzelliklere sahip olabuli [53]. Ancak, buhxrbeﬂnﬂ.ermeﬂ:lhhm!r mﬂ.e\m ajanlar
1. Bilimsel Kaniti Sinirli Olan Iddialar ve Cikar Catismasi Riski B e s larek genis knpealy Kl dsba
gerekmektedir.
: Fitokimyasal elizmeler, anti
. . . . . . Himalaya tuzu ve thk =u kang:
Bazi iddialar, bilesenlerin bireysel faydalar: olsa dahi, sunulan | e | Hgbemme i b ot e e il eSvmekteds [34] Dir eceds
spesifik kiirtin etkinligi acisindan yetersiz kanita sahiptir. . . Sarunsak s tilerylesviles
P & & ¥ P P2 f”m*mfm&“ﬁ" S tedavis imerine ekl clabilcek pegitli dzelliidere sahiptir [55] T sanmsagn
Ozellikle K24 kanalinin siirekli bas agrilarina kars: bir kapsiil B = = = =
pay | Hindistan cevizi yai bazh ev yapmm taif, sy | Kanpmdale malzemeler sag szl isin potansivel faydalar gostarse de [56] 3¢
onermesi, bir takviyenin kronik tibbi bir durumu tek basina ifmestn e e s Mk delmm i e
Alleali su viieuttaki asitlifi notralize etmeve
tedavi edebilecegi yanilsamasini yaratmaktadir [31]. my | e s e e
iyilegmeyi artr.
i HH i H B i H X . N Tibbi mantarlar, badastkb sisteos dastedi, ntiokeidan stler ve adapiogmnik
Tablo 7: Ingilizce Youtube Igeriklerinde Yer Alan Iddialar | Tl m i i foetrmron S e st bl
| - sibinsel berrakll ve enesfi artiy daba iyt igin daha farla aragtma
KOD | Temellddia Degerlendirme b sersklidir [58].
Meditasvon, nefes agzarsizi, ginlik totma gibi | Sistematik derlemel venefe: in kayz1 va stres Biflisel kaynaklardan (mercimek, bazalye, ] er (5 I
Pl kil stesi s ey lerini dngardiunt gostermektedit [38]. g | e, i) s el i i g s T e
by | Diiwenli diren antrermant kas kitlesi ve rub | Direng antrermant kas hipertrofisini artirc:f ve egzersizin sosyal anksiyeleyi & p'mh’ yacmmt dengalenmis diyetlerin gerakdli oldugu belirtilmektadir [55]
zaghim ivilegtinir. azalthi meta-analizlerle gésteribmistir [39]. =
——= = . p— . Bitkizal tedaviler kinryasal ilaglara gore daha
Belirli zazhikd ahztmmalikdar (voZurt, Protein apismdan. mdalar kas sazhgm destekler, sebza: raler kronik Bitkisel ilaglar potansi; elfz}da]arrs\m,ad;;, \mhk\.eakmhldmm;ag]m:k
P3| Juruyemis, meyve, salata vh ) kas zalisimi ve ha,-m::mm a!:l:.;—g:n:zk “aramn iuice” ve ;akaxs::]z g,ﬁ:ﬁ; :x:nh basin pay | Evemlidm. .s‘il‘:‘d;::“;‘mm igin kapsaml: bir m’m ve d it Jarinda}
saglik igin faydalidar. degeri sumar [40] B i dogal y daiskenlik tutarsiz tedavi sonuglanma vol agabilir [60]
o ;r::"k“mz‘glmsﬁ st D“m‘]‘: Sk B e Mol i Lo Yok Yol d Sy i Kalrve baz: Ivonik hastable risklerini Kalrve, potansiyel yararlarma ragmen, herkes igin uyzn olmszyabilr ve asin
itz AP e 4 P28 | (Alzheimer, Parkinson, diyabet ve kalp titkatildizinds yan stkilere yol apzhilir. Ozellikle yiksek dozlardaki kafein tiketimi
iﬁi"ﬁ‘ﬂmﬁ :‘:_:‘“‘g';“fx e ﬁmﬁmﬁ: [4!” m;m[ o e hastaliklan) azaltmaya yardmaes ohur, am bireylord ansiyan v Flp R a5 oz eler yartabli 611
40 vas ve fizeri kadmlar menopoz va : -
Eadilasdes karpuz ve gz sunh o : e s = Bu takviyaler zansllikls sivenli olarak kabul ediimskle birlikte, herhangi bir yeni
PS | astablands summa, e s = humna Me‘““‘“‘f;gﬁ”;g“iﬂ? cites] SAEDE i belirgo i | e kv progemnens ks e b safk e s e,
kansim, dogal afrodizyak sfiisi gésterir *
. " - . . En az %75 kakao igeren koyu gikolatamn "bir E y = [
Vegil cay kanser, kard kil Kardiy oiler saghk ve dis saghis agismdan orta dizevde fayda vardur; kilo E 5 s En az %75 kakao iparen koyu elkolatanm kardivovaskiiler sagli fizerinde olumby
P6 )'a;h:::la, diy sazhi1 ve kilo izerine kayb1 ve kanserden konmma eflileri ::}d'vet\msmdnr, yaslanma kargth etliler P30 g ﬁ;]‘:“li" ”zih:: :’:{ﬁiﬁ:"fﬁ etileri oldugu iddias baz gahymalarda destsklenmekte, ancal bu etiilerin tam
faydabdir. kinik dizeyde kamtlamnamistr [42]. ailiyor = : = alarak anlagilabilmesi igin daba kapsamls aragtmnslar gerekmektedi [62]
P7 | .. koremi sagi uzahr Sapm nzama iz genetik va happopal fktorlerle belitlenir [43].
Magha. kolostrum, v, kas onanm, enerii Maieha, kolostnum ve dzel takviyeler zibi irimler potansiyel fyda sunsa da kantt A . o . .
R — [ Ingilizce YouTube kanallarinda 6ne siiriilen iddialar, Tiirkce
po | Dafuwsak saghius iyflestinuk bayin BUE03 | 1)y o bdumes da besin ve abarth iddialer kamtazdir

v cilt gorinimane chmaly yanar

P10

Targm testostaron seviyvesini dogal vollarla
%134'2 kadar artran muecizevi besindir.

Targamun etlileri spesifik olarak
testosteron diizey] terini artud.\gma dair dogrudan bir bilimsel veri mevest dezildir
[54]

Zerdegal iltihapla svasir, tarpm kan skerini
¥ontrol eder, karanfil enfeksiyonlarla savagar,
Baharatlar kapsamls ivilestirici gice sahip
‘gl dogal ilaplardir. Doga yapmryorsa alma.

Bam hayvan paligmalan, mar sy tiketiminin testis sagli fzerinde konmyuen
stk olsbilecegin belirtse de. bu durum isanlarda testosteron arbst ile dogrudan

[45). Sogamm ivelarini artme stiisine dair
dogrudan bilg: bulmamanugtr

P12

Sitt, yumnurta, tavuk, fndik, 1spanak, balik,
ulaf ve vogut sibi bestnlerin boy wrmasm
artmr.

Boy ugamas:, zenstik ve gevrasel fakttrlerin bir kombimsyonudur. Dengsli
beslemms, saglidh bir biyiumenin sadece bir pargasdn.

P13

Gece boyunca bacaklarm altma yastik
Yeomularak sirtiist myumak ve gim ipinde 13
dakila barfiks pubngunda asih kalmak st
geveterek boy nzamasma yardme:
almaktahr

Uy sirasinds omrlar srasmdaki diskler birsz genisleyebilir, bu da sabahlan.
‘Zegini bir boy artgima neden olabilis; ancak bu, kalies bir uzama saflamaz [46].

Pl4

Bal ve soan kullamarak evds dogal sksumak
suruba yapilabilic

Balin tatlandirzct ve nemlendivici dzellidleri, bogaz vatgtna bir stii yarsti [47].
Sofan kyersetin iperic ve bu bilegen vicutta inflamasyonu azaltarek bagsiklk
sistenni desteller ve inflamatuar stokinlerin iretimini badslar (48] Bu

omn, bogaz fayda =2 Ancak sili
bir tedavi olarak kabral adilmesi igin daba fzla Klinik sabsmaya ihtiyas
duyuimakiads.

Sogan, sarmsak, bibsriye ve targmla Bu bilegenlerin ayn ayn degerlandirildiginds solumam saghms katha yaptiza
P15 | hamrlnan ev yapam: sunp, sofuk algmlii ve [49]. Surup olark ele el bir kat
‘ripte bogaz agnsm v tkamkliz azaltr

P16

9 aylik bebegin COVID-19' 2-3 gin iginde
atlatacak kadar divenclidir. Bu stirecte atese
Tearsa Tiplepgl ve soiuk bez gibi destekler
veterlidi.

Arme ve babalara gocuklann genellikle COVID-19'a karg: daha divenli oldugn
yeklinds bir messj verilse de. bu durm her vaks ipin geperli chnayabilir [50]

igeriklere benzer sekilde “hizli ¢6ztim” ve “dogal sifa” temalarini
korumakla birlikte, bazi fenomenler genel saglik onerilerinde
bilimsel kanitlara daha yakin durmaktadir. Ancak kritik nokta,
bu kanita dayali bilgilerin dahi, abartili vaatlerle harmanlanarak
sunulmasidir.

I. Kanit Temelli iddialarin Carpitilmasi: Bilimsel Gerceklikten
Ticari Vaade

Orneklemde, fitness, mental saglik ve genel beslenme gibi
konularda bilimsel literatiirle uyumlu iddialar bulunmaktadir:

Meditasyon ve nefes egzersizlerinin stres azaltici etkisi, direng
antrenmaninin kas ve ruh saghigina katkisi ve sebze/meyve
titketiminin kronik hastalik riskini azaltmasi gibi iddialar, giigla
sistematik derlemelerle desteklenmektedir [38-40, 63]. Bazi
genel beslenme 6nerileri dogru olsa da, “green juice” gibi sinirl
besin degeri sunan driinlerin tavsiye edilmesi, icerigin ticari
bir amaca hizmet edebilecegini disiindiirmektedir. Benzer
sekilde, bagirsak saglig: onerileri bilimsel temellere (uyku, lif,
fermente gidalar) dayanirken, bu iyilesmenin “kesin olarak
ciltte parlaklik” gibi hizli ve gézlemsel iddialarla baglanmasi,
bilimsel siirecten ¢ok, takip¢i memnuniyetini hedefleyen bir
pazarlama dili kullandigini gosterir.

II. Mucize C6éziim iddialari ve Temelsiz Biyolojik Mekanizmalar

“Gece boyunca birka¢ santim daha uzun olmak” i¢in barfiks
¢ekme ve yastikla uyuma tavsiyesi, boy uzamasinin genetik ve
gelisim ¢agiyla sinirli oldugu gercegiyle celismektedir [64].
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Omurlarin gecici genislemesikalic1bir uzama saglamaz. Targin,
nar ve soganin testosteronu %134 ile %300 arasinda artirdig:
iddiasi, dogrudan bilimsel veriyle desteklenmemektedir [44,
45].

Kansere Kars1 Tek Coziim: P20’nin gesitli gidalar1 “kanserle
savagan besinler” olarak etiketlemesi bilimsel destek gorse
de [65], kanser gibi karmagsik bir hastaligin onlenmesi veya
tedavisi i¢in tek bir besin grubuna agir1 vurgu yapmak, dengeli
beslenme prensibini goz ardi eden bir indirgemeciliktir [53].

1. Alternatif Tip ve Detoks Sloganlarinin Kiiresel Yayilimi

“Detoks” ve “dogal sifa” temalari, Ingilizce pazarda da devam
etmektedir. “Ash Gourd (Kis Karpuzu)” suyunun viicuttaki
atik partikiillerini “miknatis gibi ¢ektigi” iddiasi, yine viicudun
dogal detoksifikasyon mekanizmalarini (bobrekler, karaciger)
g0z ardi eden temelsiz bir metafordur [52].

Alternatif Yontemlere Asir1 Giiven: P27’nin bitkisel tedavilerin
“kimyasal ilaglara gore daha giivenli” oldugu ve modern tibbin
bu yontemleri goz ardi ettigi yoniindeki retorigi, modern
tibba karsi giivensizlik yaratarak izleyicileri kanitlanmis
tedavilerden uzaklastirabilir. Bitkisel ilaglarin degisken
bilesimi ve diizenleme eksikligi, gitivenliklerini tehlikeye

atabilir [66].
IV. Bireysel Deneyimin Tibbi Tavsiye Yerine Ge¢mesi

Pl6nin 9 aylik bebeginin COVID-19 tedavisini evde
uyguladigr yontemleri paylasmasi, ebeveynlere ¢ocuklarin
“direncli oldugu” mesajin1 iletmektedir. Bu paylasim, evde
bakim uygulamalariyla ilgili olabilir, ancak her ¢ocuk
vakasinin farkli oldugunu ve semptomlar kétiilesirse
profesyonel tibbi danismanhigin gerekliligini golgede birakma
riski tagimaktadir [50]. Bu, kisisel deneyimlerin tibbi tavsiye

yerine gectigi fenomenoloji riskini agik¢a gostermektedir.
SONUC

Bu aragtirmada Tiirke ve Ingilizce YouTube fenomen
kanallarinin saglik iceriklerini pazarlama acisindan nasil
sunduklar: incelenmis; kisa video formatlarindaki saglik
iddialar1, temalar, sOylemsel stratejiler analiz edilmistir.
Asagida bulgular 1s181inda tartijma yapilmakta, Onceki
calismalarla kargilastirmalar yapilmakta ve kuramsal ile pratik
¢ikarimlara yer verilmektedir.

Aragtirma, saglik temali icerik dreten fenomenlerin
yalnizca bilgi aktarimindan ziyade pazarlama stratejilerini
kullanarak kendilerini bir marka olarak konumladiklarini
gostermektedir. Bu bulgu, sosyal medya fenomenlerinin
saglik iletisiminde aktif rol aldigini vurgulayan literatiirle
uyumludur. Powell ve ark. tarafindan yapilan bir ¢alismada,
sosyal medya fenomenlerinin saglik konularinda hem olumlu
hem de olumsuz etkileri bulundugu belirtilmis; pazarlama
odakli mesajlarin yanlis bilgi yayilimi riskini artirdigina

dikkat ¢ekilmistir [67]. Ayrica, Kanikova ve ark. influencerlarin

saglikla ilgili iletisim stratejilerini ve etkilerini sistematik
bi¢cimde haritaladig1i derleme arastirmasi; bu ¢aligmanin

kuramsal ¢ercevede desteklemektedir [2].

Fenomen igeriklerinde sik¢a rastlanan “dogal ¢6ziim”
“mucizevi etki” gibi iddialar; kullanici dikkatini ¢ekme,
etkilesim ve tiklanma odakli algoritmik sistemlerle paralel
bir strateji izledigini diistindiirmektedir. Bu durum, saglik
iletisiminde “etkilesim odakli algoritma mantig1” ile “icerik
kalitesi” arasindaki gerilimi gosterir. Ozellikle kisa video
formatlar: hizl tiklanma ve dikkat siiresi odakl ¢alistig1 i¢in,

iddia diizeyi artirilmis iceriklerin yayilimi kolaylasmaktadir.

Caligmanin  sonuglari, fenomen  kanallarin  Onemli
oranda bilimsel kanit diizeyinden ziyade iddialara dayali,
dogrulanabilir kaynak sunmayan igerikler drettigini
gostermektedir. Bu durum, saglik alaninda sosyal medya
tizerinden yayilan yanlis bilgilendirme literatiiriinde sik¢a
vurgulanan bir sorundur. Sosyal medya platformlarinin hizli
icerik tretim ve yayma mekanizmalar: bilgi kirliligi riskini
biiyiitmektedir [68]. Ayrica, YouTube &zelinde COVID-19
baglaminda yapilan analizlerde, platformun hem dogru hem
yanlis bilgiyi yayabilecegi; yanlis bilgilerin hizli bigimde viral
olabildigi; kullanicilarin bilgi dogrulugunu ayirt etmekte

zorlandig1 vurgulanmigtir [69].

Kisa video igerikleri i¢inde tespit edilen disiik giivenilirlik
orani da bagka bir ¢caligmayla 6rtiismektedir: Furukawa ve ark.
2025 yilinda syphilis (frengi) konusu 6zelinde YouTube Shorts
videolarini1 incelediklerinde, %70’inin disiik giivenilirlik
tasidigini raporlamiglardir [70]. Bu, kisa video formatlarinin
saglik icerikleri baglaminda o6zellikle dikkat gerektirdigini
gostermektedir.

Tiirkge ve Ingilizce kanallar arasindaki igerik ve odak farklars,
kiiltirel saglik anlayislarinin ve izleyici beklentilerinin
farkliligini yansitmaktadir. Tiirkge igeriklerde “geleneksel
¢ozum’, “bitkisel kiir”, “simsek etki” gibi sdylemler daha sik
yer alirken; Ingilizce iceriklerde “fitness”, “wellness”, “natural
health trends” gibi yaklagimlar daha baskindir. Bu durum,
farkli kilttirlerde saglik mesajlarinin nasil tiiketildigi, ne tiir
motivasyonlarin 6n plana ¢iktig1 ve izleyicinin hangi anlatilara

daha yatkin oldugu sorularini giindeme getirmektedir.

Bu calijmanin bulgulari, saglik iletisimi literatiiriine su
agilardan katki sunmaktadir:

1. Fenomen odakli saglik pazarlamasi: Saglik iletisimi
analizlerinde geleneksel kurum merkezli yaklagimlar yaninda
fenomen merkezli incelenmesi

stratejilerin gerektigini

vurgular.
2. Kisa video formatlarimin etkisi: Kisa formatlarin igerik
stratejilerini nasil etkiledigi, iddia yogunlugunu artirdig:

ve dogrulama stireglerini zorlastirdigina dair ampirik kanit
saglar.
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Uygulama agisindan su 6neriler 6ne ¢ikmaktadir:

Saglik kurumlar1 ve sivil toplum kuruluslari, fenomenlerle is
birligi yaparak giivenilir saglik mesajlarinin dijital platformlara
yayilmasini tesvik etmelidir.

Platform algortimalari, etkilesim odaklilig1 da dikkate alarak
icerik dogrulugu kistaslarini daha goriiniir hale getirmelidir.

Tiiketicilerin dijital saglik okuryazarlig1 artirilmals; izleyiciler
iddialar1
donatilmalidir.

iceriklerde elestirel sorgulayabilme becerisiyle

Igerik iireticilerine yonelik egitim programlari, saglam kaynak
kullanimi, etik beyan ve bilimsel dogruluk konularinda kapasite
gelistirmeyi hedeflemelidir.

Bu calisma, YouTube fenomenlerinin saglik temali igerik

iretiminde pazarlama stratejilerini  nasil  kullandigim
ve bu stratejilerin igerik bigimini, iddia yogunlugunu ve
etik durusunu nasil etkiledigini ortaya koymustur. Saglik
profesyoneli olmayan icerik iireticileri, kisa video formatlarinin
dogasiyla uyumlu bi¢imde dikkat ¢ekici iddialar1 6n plana
¢ikarma egilimindedir. Bu egilim, dogru bilgi ile iddia dizeyi
yiiksek igerikler arasinda bir gerilim dogurmakta, izleyicilerin
bilgi dogrulama kapasitesine bagli olarak bilgi kirliligi riskini

artirmaktadir.

Gelecek aragtirmalar: Izleyici diizeyinde davranigsal etkileri
inceleyen niceliksel ve deneysel galismalar yapilmali; farkli
platformlar (6rnegin TikTok, Instagram Reels) ve farkli saglik
konularinda (6rnegin mental saglik, kronik hastaliklar) benzer
analizler gerceklestirilmelidir.

Bu ¢aligma, dijital cagda saglik iletisiminin fenomen odakl
araglarla nasil evrildigini anlamak ve bu evrimin hem firsatlarini
hem tehlikelerini gostermek acisindan katk: saglamaktadir.
Ancak bulgular, 06zgiin Ornekleme ve smirlamalar goz
ontinde bulundurularak yorumlanmali, ileri arastirmalarla
desteklenmelidir.

Bu calismanin bazi siirliliklarr bulunmaktadir. Orneklem
yalnizca 60 kanal ile sinirhidir, genel popiilasyona genelleme
sinirliolabilir. Analiz yalnizca kisa video formatindakivideolarla
sinirl tutulmustur; geleneksel uzun videolarin stratejileri farkl
olabilir. Kodlama siireci iki arastirmaci ile yiiriitiilmiis olsa bile
yorumlama agirlikli nitel analizde 6znellik riski her zaman
vardir. [zleyici davranigi ve etkileri dogrudan dlgiilmemistir;
sadece icerik diizeyinde analiz yapilmistir. Gelecek ¢aligmalar
deneysel ya da niceliksel yaklagimlar kullanarak izleyicilerin
karar siireglerine odaklanabilir.

Etik Beyan

Bu calisma, ¢evrimici ortamda kamuya a¢ik olarak paylagilan
ikincil verilerin analizine dayanmaktadir; bu nedenle etik
kurul onay1 gerekmemektedir.

Cikar Catismasi

Yazarlar herhangi bir ¢ikar catismasi bulunmadigini beyan
eder.

Finansman

Kamu, ticari veya kar amac1 glitmeyen kuruluslarin hi¢cbirinden
oOzel bir fon destegi alinmamuigtir.
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Protective Effects of Agomelatine on Testicular Oxidative Stress and Fibrotic
Remodeling Induced by Chronic Social Isolation in Rats

Sicanlarda Kronik Sosyal izolasyonun indikledigi Testikiler Oksidatif Stres ve Fibrotik
Yeniden Yapilanma Uzerine Agomelatinin Koruyucu Etkileri

Burcu Gultekin™.

'Necmettin Erbakan University, Faculty of Medicine, Department of Abstract

Histology and Embryology, Konya, Tiirkiye. ORCID ID: 000-0001-6461- . s . o . . q a q

8123, E-mail: bgultekin@erbakan.edu.tr Objective: Chronic psychological stress adversely affects the male reproductive system, leading to increased oxidative
stress, structural deterioration in testicular tissue, and impaired spermatogenesis. Owing to its antioxidant properties,

agomelatine (AGO) may exert protective effects against such damage. This study aimed to investigate the effects of social

isolation on the testes and to evaluate the potential protective role of AGO.

Materials and Methods: In this experimental study, forty-eight 16-18-week-old male Wistar albino rats were randomly
assigned to four groups: Control (CON), Agomelatine (AGO), Social Isolation (SI) and Sl+Agomelatine (SI+AGO). A social
isolation model was established for 8 weeks. AGO (40 mg/kg/day) was administered subcutaneously via an osmotic
minipump. Testicular tissues were evaluated histologically using Hematoxylin—-Eosin (H&E) and Masson’s trichrome
staining. In serum samples, total antioxidant status (TAS), total oxidant status (TOS), and oxidative stress index (OSI) levels
were measured using the Enzyme-Linked Immunosorbent Assay (ELISA) method, while total testosterone levels were
analyzed by chemiluminescent immunoassay (CLIA).

Results: The SI group demonstrated marked disruption of seminiferous tubule architecture, thickening of the tunica
albuginea, decreased testosterone levels, reduced TAS, and increased TOS and OSI levels, indicating elevated oxidative
stress. AGO administration significantly attenuated histological damage and oxidative stress parameters, resulting in
partial recovery of testicular structure and function.

Conclusion: Chronic social isolation induces multifaceted testicular damage characterized by increased oxidative stress,
fibrotic remodeling, and suppression of testosterone production. Agomelatine partially alleviates these alterations
through its antioxidant and antifibrotic effects. These findings highlight the central role of redox imbalance in stress-
induced male infertility and suggest the therapeutic potential of melatonergic pathways.

Corresponder author: Burcu Giiltekin Keywords: Agomelatine, fibrosis, oxidative stress, social isolation model, testis

Necmettin Erbakan University, Faculty of
Medicine, Department of Histology and

Embryology, Konya, Tirkiye. bgultekin@ Ozet
erbakan.edu.tr ORCID ID: 000-0001-6461- Amag: Kronik psikolojik stres, erkek tireme sistemini olumsuz etkileyerek artmis oksidatif stres, testikiiler dokuda yapisal
8123 bozulma ve spermatogenezde bozulmaya yol acar. Antioksidan &zellikleri sayesinde agomelatinin (AGO) bu tiir hasara

karsi koruyucu etkiler gosterebilecedi diistiniilmektedir. Bu calismada, sosyal izolasyonun testisler tizerindeki etkilerinin
arastirilmasi ve AGO’nun olasi koruyucu roliintin degerlendirilmesi amaglandi.

Yontemler: Bu deneysel calismada, 16-18 haftalik toplam 48 adet erkek Wistar albino sican rastgele dort gruba ayrildi:
Kontrol (CON), Agomelatin (AGO), Sosyal izolasyon (SI) ve Sl+Agomelatin (SI+AGO). Sosyal izolasyon modeli 8 hafta
boyunca uygulandi. AGO (40 mg/kg/giin), osmotik minipompa araciligiyla subkutan olarak verildi. Testikiiler dokular
Hematoksilen-Eozin (H&E) ve Masson trikrom boyamalari ile histolojik olarak degerlendirildi. Serum &rneklerinde
total antioksidan durum (TAS), total oksidan durum (TOS) ve oksidatif stres indeksi (OSI) diizeyleri Enzim Baglantili
immiinosorbent Analiz (ELISA) ydntemiyle &lciiliirken, total testosteron diizeyleri kemiliiminesans immiinoassay (CLIA)
yontemiyle analiz edildi.

Bulgular: SI grubunda seminifer tibill mimarisinde belirgin bozulma, tunika albugineada kalinlasma, testosteron
dizeylerinde azalma, TAS seviyelerinde diisiis ve TOS ile OSI diizeylerinde artis gézlendi; bu bulgular artmis oksidatif
strese isaret etmektedir. AGO uygulamasi, histolojik hasari ve oksidatif stres parametrelerini anlamli 6lciide azaltarak
testikiler yapi ve fonksiyonda kismi iyilesme sagladi.

Sonug: Kronik sosyal izolasyon, artmis oksidatif stres, fibrotik yeniden yapilanma ve testosteron tretiminin baskilanmasi
ile karakterize ¢ok yonlu testikller hasara yol agmaktadir. Agomelatin, antioksidan ve antifibrotik etkileri araciligiyla bu
. degisiklikleri kismen hafifletmektedir. Bu bulgular, stres kaynakli erkek infertilitesinde redoks dengesizliginin merkezi
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INTRODUCTION

Reproduction is a fundamental biological process that ensures
the continuity of species, and all organisms sustain their
existence through reproductive capacity. The reproductive
system is highly sensitive to environmental and toxic
factors, and the impact of hazardous agents on reproductive
functions has been extensively investigated for decades
[1-3]. Epidemiological data indicate that approximately
10-15% of couples experience infertility, with male factors
contributing to nearly half of these cases [4]. The testes, as the
principal organs of the male reproductive system, provide the
specialized microenvironment required for spermatogenesis.
Normal spermatogenesis represents one of the most sensitive
indicators of male fertility; physiological imbalances, such as
impaired scrotal thermoregulation, may disrupt this process
and result in temporary or permanent infertility [5].

In modern societies, psychological stress has become an
inevitable component of daily life [6]. When individuals
encounter social or environmental pressures exceeding their
coping capacity, a stress response is triggered, potentially
exerting deleterious effects on overall health [7]. Psychological
stress has been reported to significantly influence sexual
function and the reproductive system [8,9]. In particular,
chronic stress may impair spermatogenesis both directly,
through adverse effects on testicular tissue, and indirectly, via
neuroendocrine and systemic mechanisms [10]. Oxidative
stress is considered a key biological mediator of this process;
increased production of reactive oxygen species (ROS) has
been associated with deteriorated semen parameters, reduced

sperm count, and compromised fertility [11].

Stress encompasses a spectrum of adaptive physiological and
behavioral responses arising from disruption of homeostatic
balance [12]. The magnitude and characteristics of this
response depend on the duration and intensity of the stressor
[13]. Whileacute stress is typically short-term and intermittent,
chronic stress involves prolonged or continuous exposure [14].
Clinical and experimental studies have demonstrated that
men exposed to chronic stress exhibit significant impairment
in semen parameters [15]. Experimental rat models further
reveal that chronic stress induces histopathological alterations
in testicular tissue, elevates oxidative stress markers, and
diminishes sperm quality [15,16].

Agomelatine (AGO) is the first synthetic melatonergic agent
characterized by agonistic activity at melatonin MT1/MT2
receptors and antagonistic activity at 5-HT2C receptors, and it
is clinically used in the treatment of major depressive disorder.
By mimicking the antioxidant and circadian regulatory
properties of melatonin, this molecule exerts biological effects
notonly within the central nervoussystembutalsoin peripheral
tissues. Experimental evidence indicates that agomelatine

confers protective effects in testicular tissue by suppressing
oxidative stress, inflammation, and apoptotic pathways. In a
methotrexate-induced testicular injury model, agomelatine
administration was reported to preserve seminiferous tubule
architecture, increase germinal epithelial thickness, and
reduce spermatogenic cell desquamation [17]. The antioxidant
properties of AGO are thought to involve modulation of the
mitochondrial electron transport chain, limitation of ROS
generation, neutralization of hydroxyl radicals, and regulation
of cellular redox balance. Additionally, through 5-HT2C
receptor antagonism, it may enhance dopaminergic and
noradrenergic activity, thereby modulating the stress response
[18]. Owing to these properties, agomelatine has emerged as
a potential protective agent against oxidative and apoptotic
damage induced by chronic psychological stress in testicular
tissue.

The present study is based on the hypothesis that chronic

social isolation induces oxidative stress and structural
deterioration in testicular tissue, thereby adversely affecting
spermatogenesis. Accordingly, in a social isolation model,
seminiferous tubule architecture and redox balance were
evaluated, and the potential of agomelatine to attenuate this

damage through its antioxidant properties was investigated.
MATERIALS AND METHODS

2.1.Experimental animals

A total of 48 male Wistar albino rats, aged 16-18 weeks and
weighing 250-300 g, were used in this study. All animal
experiments were carried out with the approval of the
Necmettin Erbakan University Centre for Experimental and
Applied Medical Sciences Research Animals Ethics Board
(Decision:2025-118, December 25, 2025). The animals were
housed in standard cages with wood-shaving bedding, wire
tops, and integrated water bottles and food compartments.
A commercially available standard pelleted laboratory diet,
widely used in scientific research and formulated to meet
the nutritional requirements of rats according to age and
body weight, was provided. Food and water were available
ad libitum. The animals were maintained under controlled
environmental conditions (24 + 1°C temperature, 45 + 5%
humidity, and a 12-hour light/12-hour dark cycle). Body
weights were recorded at the beginning and at the end of the
experimental period. The animals were randomly assigned
into four experimental groups:

Group 1: Control (CON, n=12): Rats not subjected to social

isolation.

Group 2: Agomelatine (AGO, n=12): Rats not subjected
to social isolation but treated with AGO (40 mg/kg/day,
AmBeed,Inc A643275; Cas No. 138112-76-2, USA).
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Group 3: Social Isolation (SI, n=12): Rats exposed to social
isolation for 8 weeks.

Group 4: Social Isolation + Agomelatine (SI+AGO, n=12): Rats
exposed to social isolation for 8 weeks and treated with AGO
(40 mg/kg/day).

At the beginning of the experiment, an experimental anxiety
model was established through social isolation (SI). Following
the 8-week SI period, agomelatine administration was
initiated. On day 15 of treatment, the reservoirs of the osmotic
minipumps were filled with either solvent or AGO solution and
implanted subcutaneously.

2.2. Induction of the experimental anxiety model

Rats were randomly divided into four groups (CON, AGO, SI
and SI+AGO). Care was taken to ensure that rats born to the
same dam were not placed in the same group. Body weights
were measured and recorded at the beginning and end of the
experiment. To prevent environmental interaction, cages of
isolated animals were covered, and only one rat was placed
per cage. Rats in the social isolation groups were housed on
separate shelves within the same room for 8 weeks to ensure
equal exposure to environmental conditions such as light, odor,
and sound. Control animals were maintained under standard
group-housing conditions. To minimize handling stress,
animals were handled only once per week for cage cleaning;
otherwise, no additional contact was made [19].

2.3. Subcutaneous drug infusion via osmotic pump

The osmotic pump operates based on osmotic pressure
differences and consists of a three-layer system: an inner drug
reservoir, a middle osmotic layer, and an outer semipermeable
membrane. The prepared drug solution was injected into
the inner reservoir using a specialized filling device. After
subcutaneous implantation, water influx from surrounding
tissues expands the osmotic layer, compressing the drug
reservoir and enabling controlled drug release.

Anesthesia was induced via intramuscular administration
of ketamine (75 mg/kg) and xylazine (10 mg/kg). Adequate
anesthesia was confirmed by toe pinch reflex and physiological
response assessment. Once anesthesia was achieved, the dorsal
neck region was shaved and sterilized prior to subcutaneous
implantation of the osmotic pumps. A 0.8-1 c¢m incision
was made in the dorsal region, and the pumps were inserted
subcutaneously. In the AGO-treated groups, the osmotic pump
reservoir was filled with AGO solution to deliver 40 mg/kg/day
for 15 days. In the other groups, the pumps were filled with the
corresponding solvent [20].

2.4. Histological analyses

Testicular tissues were surgically excised and fixed in 10%
formalin, dehydrated through graded alcohol series (70-100%),
cleared in xylene, and embedded in paraffin. Sections of 5 pm

thickness were cut and stained with hematoxylin-eosin (H&E)
and Masson’s trichrome.

Allhistological evaluations were performed in a blinded manner
by two independent observers to minimize observer bias.
Systematic random sampling was used to select representative
microscopic fields. Stained sections were examined using a
Zeiss Primo Star light microscope, and digital images were
captured and analyzed with a Zeiss AxioCam ERc 5s imaging
system.

2.4.1. Hematoxylin-Eosin staining

Paraffin sections were deparaffinized in xylene (three changes,
20 minutes each) and rehydrated through a graded ethanol
series (100%, 90%, 80%, 70%, and 50%). After rinsing in
distilled water, sections were stained with hematoxylin for
nuclear visualization, washed under running tap water,
differentiated in acid alcohol, and blued in alkaline water. Eosin
staining was subsequently performed to visualize cytoplasmic
components. Sections were dehydrated through ascending
ethanol concentrations (70%, 80%, 90%, and 100%), cleared
in xylene, and mounted with coverslips using an appropriate
mounting medium. In H&E-stained sections, seminiferous
tubule architecture and interstitial areas were evaluated in
detail [21].

2.4.2. Masson’s Trichrome staining

Five-micrometer sections obtained from testicular blocks were
used to assess fibrosis. Sections were deparaffinized in xylene
and rehydrated through a descending alcohol series (90%,
80%, 70%, and 50%). Masson’s Trichrome Stain Kit (ChemBio,
CB6095.0200, Istanbul, Tiirkiye) was applied according to the
manufacturer’s instructions. After dehydration in alcohol and
clearing in xylene, sections were mounted with Entellan® [22].

2.5. Biochemical analyses

At the end of the experiment, blood samples were collected
from all animals into serum separator tubes. Samples were
centrifuged at 1500 g for 10 minutes to obtain serum, which
was stored at —80°C until analysis. On the day of analysis, serum
samples were thawed at room temperature. Total antioxidant
status (TAS; Elabscience, E-BC-K801-M, USA) and total
oxidant status (TOS; Elabscience, E-BC-K802-M, USA) were
determined using ELISA kits according to the manufacturer’s
instructions. The oxidative stress index (OSI) was calculated
quantitatively from TAS and TOS values [23]. Serum total
testosterone levels were measured using the chemiluminescent
immunoassay (CLIA) technique.

2.6. Statistical analysis

All data were expressed as mean + standard deviation (SD).
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Normality of distribution was assessed using the Shapiro-Wilk
test. Intergroup comparisons were performed using one-way
analysis of variance (ANOVA) followed by Tukey’s post-hoc
test. A p-value<0.05 was considered statistically significant.

RESULTS

3.1. Hematoxylin-FEosin staining findings

Microscopic examination of H&E-stained testicular sections
revealed that seminiferous tubule architecture was preserved
in both the CON and AGO groups. In these groups, the
integrity of the basement membrane was maintained, and
regularly organized germ cells were observed, including
spermatogonia, dispersed Sertoli cells, spermatids, and
spermatozoa. The interstitial connective tissue and Leydig
cells also exhibited normal structural characteristics. In
contrast, testicular sections from the SI group demonstrated
prominent histopathological alterations in germ cells. These
included
atrophy, and disorganization of the seminiferous epithelium.

changes cellular degeneration, vacuolization,
Additionally, a reduction in the interstitial area was observed
in this group. In the SI+AGO group, although irregularities in
the basement membrane were still evident, the overall tubular
architecture was better preserved compared to the SI group.
Furthermore, the interstitial area maintained a morphology
closer to normal, indicating partial histological recovery

following agomelatine treatment (Fig. 1).
3.2. Masson’s Trichrome staining of testicular tissue

The tunica albuginea is a dense collagenous connective tissue
capsule surrounding the testis and appears distinctly in blue/
green hues with Masson’s trichrome staining. To visualize
collagen fibers and evaluate fibrosis within the connective
tissue, Masson’s trichrome staining was performed. In the
CON and AGO groups, the tunica albuginea layers exhibited
normal thickness. In contrast, the SI group demonstrated
a marked thickening of the tunica albuginea, indicating
increased collagen deposition and fibrotic remodeling. In
the SI+AGO group, the thickness of the tunica albuginea was
reduced compared to the SI group and was comparable to that
observed in the AGO group, suggesting attenuation of fibrosis
following agomelatine treatment (Fig. 2).

3.3. Biochemical findings
3.3.1. Serum testosterone levels

Serum testosterone levels were significantly suppressed in the
SI group compared to both the CON and AGO groups (p =
0.0003). Although testosterone levels in the SI+AGO group
showed a tendency toward recovery relative to the SI group,

this improvement did not reach statistical significance.
3.3.2. Serum TAS, TOS, and OSI results

Following social isolation, TAS levels were significantly

decreased (p = 0.0007), whereas TOS levels were significantly
increased (p = 0.0001) in the SI group. In the SI+AGO
group, these alterations were partially ameliorated. The
oxidative stress index (OSI), calculated quantitatively from
TAS and TOS values, exhibited a marked and statistically
significant increase in the SI group. AGO treatment resulted
in a statistically significant reduction in OSI levels (p<0.0001),
indicating attenuation of oxidative stress (Fig. 3).

DISCUSSION

The increasing prevalence of infertility potentially attributable
to physiological and psychological stress has recently attracted
considerable attention. Although stress-induced testicular
dysfunction and its pathological characteristics have been
well described in rat models, the available experimental
paradigms remain limited and the findings are sometimes
inconsistent. In the present study, the deleterious effects of
social isolation-induced stress on male fertility were evaluated
histopathologically, and the potential protective role of the
melatonin receptor agonist AGO was investigated on the basis
of its antioxidant properties.

Bakirhan et al. reported that oxidative stress triggered by
immobilization stress resulted in the absence of spermatozoa,
irregular seminiferous tubules, and vacuolated seminiferous
tubules exhibiting degeneration in testicular tissue [24]. In
another study, exposure to restraint stress for seven days led to
reduced sperm density in the epididymal lumen and varying
degrees of seminiferous tubular atrophy [25]. Accumulating
evidence indicates that oxidative stress plays a pivotal role
in reproductive dysfunction [26]. Sadraei et al. evaluated the
effects of oxidative stress on semen parameters and testicular
histology in rats using ten histopathological criteria and
concluded that oxidative stress may disrupt the interstitial
area and germ cells while reducing Sertoli cell numbers
[27]. Maalhagh et al. demonstrated that acute prepubertal
immobilization stress for ten days significantly reduced
the number of secondary spermatocytes and altered serum
testosterone levels compared to controls [28].

It has been reported that in stressed rats, the basement
membranes of seminiferous tubules become thinner and less
dense, and that chronic unpredictable mild stress for five weeks
increases germ cell apoptosis [29]. Chronic immobilization
stress has also been shown to delay testicular maturation in
male rats, a process closely regulated by gonadotropins and
sex hormones [30]. Abdel et al. observed vacuolated and
apoptotic spermatogenic cells as well as focal thickening of
the basement membrane [31], findings consistent with those
of El-Naggar et al., who reported severe structural alterations
including seminiferous tubule deformation and germ cell loss
following chronic stress [32]. Apoptotic features included
pyknotic and degenerated nuclei, reduced seminiferous
epithelial height, complete absence of spermatozoa in some
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tubules, cytoplasmic vacuolization of spermatogenic cells,
and detachment of germ cells from the basement membrane.
Additionally, the interstitial tissue exhibited dilated and
congested blood vessels, hyalinized eosinophilic material,
vacuolization, and degeneration of Leydig cells [33]. These
pathological changes have been strongly associated with
oxidative stress [34].

Mitochondria serve both as primary sources and major
targets of reactive oxygen species (ROS). Oxidative stress
can impair mitochondrial function by disrupting oxidative
phosphorylation and interfering with electron transfer within
the respiratory chain. Zhu etal. demonstrated that the protective
effect of AGO against oxidative stress in a Chronic Social
Defeat Stress (CSDS) mouse model involved improvement
of mitochondrial function [35]. Akaras et al. reported severe
structural defects and impaired sperm maturation associated
with oxidative damage in bortezomib-treated rats, whereas
co-administration of AGO attenuated oxidative stress and
apoptotic markers [36]. Yigittiirk et al. demonstrated that
AGO effectively prevented fibrotic changes by interacting with
fibroblasts and acting as a 5-HT2C receptor antagonist, thereby
exerting antifibrotic effects [18]. Owing to its potent anti-
inflammatory and antifibrotic properties, AGO has been shown
to promote microscopic improvement in testicular tissue.

Consistent with these reports, the present study demonstrated
structural disruption of seminiferous tubules and loss of
germinal cells in socially isolated rats. AGO treatment
partially restored these histological alterations. Furthermore,
examination of the tunica albuginea revealed thickening and
increased fibrosis in the SI group, likely secondary to oxidative
stress, in agreement with previous studies. AGO administration
attenuated this thickening and fibrotic remodeling, supporting
its antifibrotic potential.

Social isolation of inherently social animals such as rats and
miceinduces complex neurobiological changes. Socially isolated
animals exhibit reduced electrical activity of hypothalamic
neurons and lower basal plasma corticosterone levels compared
to socially housed animals [37]. Although this may initially
suggest reduced psychosocial stress, single housing has been
associated with increased aggression, heightened sensitivity to
stressors, increased escape behavior, and reduced time spent
sleeping and feeding [38]. Esquifino et al. demonstrated that
30 days of social isolation decreased prolactin, luteinizing
hormone (LH), and testosterone secretion while increasing
follicle-stimulating hormone (FSH) levels [39]. Chronic stress
has been shown to suppress gonadotropin and testosterone
secretion primarily via corticotropin-releasing hormone
(CRH) [40]. CRH and its receptors are expressed in the testes,
where CRH exerts autocrine inhibitory effects on testosterone
biosynthesis [41]. Li et al. further reported that chronic social
defeat stress reduced nectin-3 protein levels and increased

CRH receptor 1 (CRHRI) expression in the testes, potentially
impairing spermatogenesis and fertility [30].

Hafez et al. demonstrated that cadmium-induced testicular
toxicity was associated with increased lipid peroxidation
(MDA), decreased superoxide dismutase (SOD), and reduced
testosterone levels, while AGO administration improved serum
testosterone levels and restored oxidative balance [42]. Bove et
al. reported that social isolation increased ROS production,
elevated MDA levels, and decreased antioxidant enzymes
such as SOD and catalase (CAT) [43]. In chronic mild stress
models, AGO exerted protective effects by reducing MDA and
increasing antioxidant enzyme levels, including glutathione
peroxidase (GPx) and glutathione [44]. Similarly, Azizi et al.
demonstrated increased SOD and GPx activity and decreased
MDA levels following AGO treatment [45].

In line with these findings, our study demonstrated that social
isolation reduced serum testosterone levels, likely secondary
to oxidative stress-induced testicular damage. Although AGO
treatment mitigated this decline, testosterone levels did not
fully return to control values. Biochemical analysis revealed that
social isolation disrupted systemic redox balance, as evidenced
by decreased TAS and increased TOS and OSI levels. AGO
treatment significantly improved oxidative stress parameters;
however, complete normalization was not achieved. This partial
recovery may be related to dosage or treatment duration, or
may reflect the multifactorial pathophysiology of chronic
stress, suggesting that antioxidant intervention alone may not
be sufficient for full restoration.

CONCLUSION

Social isolation induces multifaceted testicular damage
characterized by oxidative stress, fibrotic remodeling, and
hormonal suppression. Agomelatine partially attenuates these
alterations through its antioxidant and antifibrotic mechanisms.
Our findings support the central role of redox imbalance in
stress-induced male infertility and highlight the therapeutic
potential of melatonergic pathways.

LIMITATIONS

This study has several limitations. First, although the social
isolation model is widely used in experimental research to
mimic chronic psychological stress, it may not fully reflect
the complex psychosocial stressors encountered in humans.
Therefore, direct extrapolation of the findings to clinical male
infertility should be made with caution. Second, agomelatine
was administered at a single dose and for a limited duration.
Investigation of different dosages and longer treatment periods
could provide clearer insight into whether complete restoration
of testosterone levels and redox balance can be achieved.
Finally, the study was limited to male rats within a specific age
range. Age-dependent variations in response and long-term
reproductive outcomes were not evaluated.
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Despite these limitations, the study demonstrates that social
isolation induces oxidative and fibrotic damage in testicular
tissue and provides experimental evidence supporting the
partial protective effects of agomelatine through its antioxidant
and antifibrotic mechanisms.
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Figure 1. Hematoxylin-Eosin (H&E) staining of testicular
tissue sections. Each experimental group consisted of 12 rats (n
=12). (A) Control (CON) group and (B) Agomelatine (AGO)
group exhibited normal seminiferous tubule architecture.
Spermatogonia were observed along the basement membrane,
accompanied by dispersed Sertoli cells, well-organized germ
cells, and morphologically normal Leydig cells. (C) In the
Social Isolation (SI) group, seminiferous tubules demonstrated
germ cell degeneration, vacuolization, atrophy, structural
disorganization, and a reduction in the interstitial area. (D) In
the Social Isolation + Agomelatine (SI+AGO) group, although
irregularities of the basement membrane persisted, the overall
seminiferous tubule architecture was largely preserved, and the
interstitial area maintained a near-normal appearance.

Figure 2. Masson’s Trichrome staining of testicular tissue

sections. Each experimental group consisted of 12 rats (n =
12). (A) Control (CON) group and (B) Agomelatine (AGO)
group exhibited comparable tunica albuginea thickness. (C)
In the Social Isolation (SI) group, a marked thickening of the
tunica albuginea was observed. (D) In the Social Isolation +
Agomelatine (SI+AGO) group, tunica albuginea thickness was
nearly comparable to that of the CON group. Areas stained blue
represent collagen fiber density.
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Figure 3. Serum testosterone, total antioxidant status (TAS),
total oxidant status (TOS), and the quantitatively calculated
oxidative stress index (OSI) levels obtained from blood samples.
All dataare presented as mean + SD. Reported p-values represent
the results of one-way ANOVA. Intergroup differences were
determined using Tukey’s post-hoc test. Superscripts indicate
statistical significance at p<0.05 as follows: a vs. CON, b vs.
AGO, cvs. SL.
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Zihinsel Dayanikhiligin lyilik Durumu Uzerindeki Etkisi: Fiziksel Aktivitenin
Duzenleyici (Moderator) Roll

The Effect of Mental Toughness on Well-Being: The Moderating Role of Physical Activity

Muhammet Talha HAN'.

'Karabuk University, Hasan Dogan Faculty of Sports Sciences. E-mail: Abstract

muhammettalhahan@karabuk.edu.tr/ Orcid d: 0000-0003-4760-3455 Objective: This study aims to examine the effect of university students’ levels of mental toughness on
their psychological well-being and to evaluate the moderating role of physical activity levels in this effect.
The primary objective of the research is to explore the contribution of the interaction between individual
psychological resources (mental toughness) and behavioral habits (physical activity) to psychological well-
being through a comprehensive model. Unlike previous studies that have often evaluated these variables
independently, this study is one of the first to test them within a unified structural framework, thereby
offering both theoretical and methodological contributions to the field of sport psychology.

Methods: The study, designed using a correlational survey model, included 535 university students from
Turkiye (Female = 70.8%, Male = 29.2%). Data was collected through face-to-face surveys using the Physical
Activity Scale, the Mental Toughness Scale, and the Well-Being Scale. The data were analyzed using SPSS
28.0 and Hayes' PROCESS Macro (Model 1).

Results: The results revealed that mental toughness had a significant and positive effect on psychological
well-being (B = .44, p <.001). Furthermore, physical activity level was found to have a significant moderate
role in this effect (3 =.13, p < .01). Specifically, among individuals with higher levels of physical activity, the
effect of mental toughness on well-being was found to be stronger.

Conclusion: These findings highlight the importance of evaluating cognitive and behavioral components
interactively when promoting psychological well-being in young adults. The study provides valuable

conceptual insights for researchers and practitioners aiming to develop multi-level models in the domains
*Corresponder author: Muhammed Talha of sport and positive psychology.

HAN Keywords: Mental Toughness, Physical Activity, Psychological Well-Being, Moderating Effect, University
e-mail: muhammettalhahan@karabuk.edu.tr Students, Sport Psychology, Positive Psychology

Telefon: +90 553 826 9725

ORCID ID: 0000-0002-5471-5381 Ozet

Amag:Buarastirma, Gniversite 6grencilerinin zihinsel dayaniklilik diizeylerinin iyilik halleri izerindeki etkisini
incelemeyi ve bu etkide fiziksel aktivite diizeyinin diizenleyici rolini degerlendirmeyi amaglamaktadir.
Arastirmanin temel amaci, bireysel psikolojik kaynaklar (zihinsel dayanikllik) ile davranissal aliskanliklar
(fiziksel aktivite) arasindaki karsilikli etkilerin psikolojik iyilik hali tizerindeki katkisini buttinciil bir model
aracihgiyla ortaya koymaktir. Literatlirde siklikla bagimsiz olarak degerlendirilen bu degiskenler, bu
calismada ilk kez ayni yapisal cercevede test edilerek spor psikolojisi alanina hem kuramsal hem de
yontemsel diizeyde 6zgiin bir katki sunmaktadir.

Yéntemler: iliskisel tarama modeliyle desenlenen arastirmaya, Tiirkiye'den 535 niversite 6grencisi (Kadin
= %70.8, Erkek = %29.2) arastirmaya katilmistir. Veriler, Fiziksel Aktivite Olcegi, Zihinsel Dayaniklilik Olcegi
ve lyilik Durumu Olcegi kullanilarak yiiz yiize anket yéntemiyle toplanmustir. Elde edilen veriler SPSS 28.0
ve Hayes'in PROCESS Makrosu (Model 1) ile analiz edilmistir.

Bulgular: Analizler sonucunda, zihinsel dayanikliligin iyilik hali tizerinde anlamli ve pozitif bir etki yarattigi
(B = .44, p < .001) saptanmistir. Buna ek olarak, fiziksel aktivite diizeyinin bu etkide anlamli bir diizenleyici
rol oynadigi (B = .13, p < .01) belirlenmistir. Ozellikle yiiksek fiziksel aktivite diizeyine sahip bireylerde,
zihinsel dayanikhligin iyilik haline etkisinin daha gticli oldugu goralmistar.

Sonug: Bu bulgular, geng bireylerin psikolojik iyilik hallerini artirmada zihinsel ve davranissal bilesenlerin
etkilesimli bicimde degerlendirilmesi gerektigine isaret etmektedir. Arastirma, spor ve pozitif psikoloji
alanlarinda ¢ok diizeyli modeller gelistirmek isteyen arastirmacilar ve uygulayicilar icin 6nemli kavramsal
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GIRIS
Guniimiiz diinyasinda insanlar yalnizca fiziksel tehditlerle
degil, ayn1 zamanda duygusal, fizyolojik ve stres faktorleriyle
de siirekli karsi karsiya kalmaktadir. Bu stres faktorleri
kisilerin psikolojik durumlarin: tehdit etmekte, genel yasam
memnuniyetlerini ve de iyi olma durumlarimmi dogrudan
etkilemektedir. Bu baglamda, yasanmasi muhtemel zor
durumlar karsisinda gosterdikleri mukavemet ve esneklik,
zihinsel dayanikliliklarinin temel parcalari olarak kabul
edilmektedir [1].

boyutu olan zihinsel dayaniklilik; stres, basarisizlik, baski ve

Dayaniklilik kavraminin ¢agdas bir

zorluklarin stesinden gelmek icin uygulanan yontemler ile
duygusal ve davranigsal tutumlar: igeren 6énemli bir bireysel
ozelliktir [2].

Zihinsel dayaniklihik (ZD)

baglaminda gelistirilmis ve performans baskisi altindaki

ilk olarak spor psikolojisi

sporcularin psikolojik profilini anlamada 6nemli bir 6l¢iit
olarak kabul edilmistir. Clough ve arkadaslar1 (2002) zihinsel
dayaniklilig1 dort ana boyutta ele almistir: kontrol, zorluklara
aciklik, giiven (6z saygi) ve baglilik [2]. Bu boyutlar bireyin
stres faktorleriyle baga ¢ikma kapasitesinin ¢ok boyutlu
bir gostergesidir; ayn: zamanda psikolojik dayaniklilik
0z yeterlilik ve duygusal diizenleme gibi diger psikolojik
kaynaklarla da yakindan iligkilidir [3].

Ote yandan bireyin psikolojik igleyisinin en temel
¢iktilarindan biri olan iyilik durumu (ID) kavrami hem 6znel
hem de psikolojik boyutlar1 olan ¢ok katmanli bir yapiy1
ifade eder. lyilik durumu, yasamdan duyulan memnuniyet,
olumlu duygularin sikligi ve olumsuz duygularin azlig: ile
iligkiliyken [4], psikolojik iyi olus, kisinin yasamina anlam
yiikleme yetenegi, cevresi tizerinde kontrol, kisisel gelisim ve
olumlu sosyal iliskiler gibi daha derin boyutlari igerir [5]. Bu
agidan bakildiginda, zihinsel dayaniklilig: yiiksek bireylerin
iligkin daha
gelistirebilecekleri, strese daha yapici tepkiler verebilecekleri

yasamlarinin  anlamliligina gl algilar
ve daha yliksek diizeyde iyi olus deneyimleyebilecekleri

varsayilabilir.

Nitekim son zamanlarda vyapilan g¢aligmalar zihinsel
dayanikliligin bireylerin refahiicin 6nemli bir koruyucu faktor
oldugunu gostermistir. Ornegin, Tugade ve Fredrickson (2004)
yiiksek zihinsel dayanikliliga sahip bireylerin stresli yasam
olaylar1 karsisinda daha hizli duygusal iyilesme gosterdiklerini
ve olumlu duygular1 siirdiirebildiklerini bulmustur [6].
Benzer sekilde, Smith ve arkadaglar1 (2008) tarafindan
yapilan bir ¢aligmada, yiiksek zihinsel dayaniklilik, depresif
semptomlarin azalmasi ve 6znel yasam memnuniyetinin
artmast ile iligkilendirilmistir [7]. Ayrica, Fletcher ve Sarkar
(2013) zihinsel dayaniklihiin sadece duygusal degil, bilissel
ve davranigsal diizeylerde de etkili oldugunu, bireylerin

daha esnek diisiinme ve stres faktorleri karsisinda daha etkili

basa ¢ikma stratejileri gelistirme becerilerini artirdigini
belirtmistir [8]. Tim bu bulgular, zihinsel dayanikliligin iyi
olusu destekleyen ¢ok boyutlu bir siire¢ oldugunu ve hem
bireyin i¢ kaynaklarini giiclendirdigini hem de dis zorluklarla
basa ¢ikma kapasitesini artirdigini gostermektedir.

Ancak bu iliskide etkili olabilecek dgiincii degiskenlerin
incelenmesi, bu psikolojik yapilar arasindaki dinamik
etkilesimlerin daha iyi anlagilmasini mimkiin kilmaktadir.
Bu noktada ozellikle fiziksel aktivite (FA) degiskeni zihinsel
stireglerin hem ¢iktis1 hem de diizenleyicisi olmast nedeniyle
o6nem kazaniyor. Fiziksel aktivite bireyin sadece fiziksel
sagligini degil ayni zamanda ruh halini diizenleme, 6z
diizenleme ve stresle basa c¢ikma becerilerini de olumlu
yonde etkilemektedir [9]. Diizenli fiziksel aktiviteye katilimin
endorfin salinimi, hipokampus aktivitesi ve prefrontal
korteks islevselligi gibi nérofizyolojik siiregleri olumlu yonde
etkileyerek psikolojik iyi olusu artirdig1 gosterilmistir [10].

Son zamanlarda yapilan c¢alismalar, zihinsel dayanikliligin
bireylerin refahi izerindeki olumlu etkilerini vurgulamaktadur.
Ozellikle zihinsel dayaniklilig1 yiiksek bireylerin stresle basa
¢ikma becerilerinin daha iyi oldugu ve bunun genel yasam
doyumlarin: artirdig1 belirtilmektedir. Bu baglamda, fiziksel
aktivitenin zihinsel dayaniklilik ve refah arasindaki iliskide
onemli bir rol oynadigina dair kanitlar bulunmaktadir. Diizenli
fiziksel aktivite, bireylerin stres seviyelerini azaltmakta ve
psikolojik refahlarini artirmaktadir [9]. Bu nedenle, fiziksel
aktivitenin zihinsel dayanikliligin refah tizerindeki etkisini
gliclendiren bir faktor olabilecegi diigiiniilmektedir.

Bu ¢ergevede degerlendirildiginde, zihinsel dayanikliligin
iyi olus tizerindeki etkisinin fiziksel aktivite baglaminda
incelenmesi hem kuramsal hem de uygulamali agidan 6nemli
katkilar sunabilir. Fiziksel aktivitenin psikolojik iyilik tizerinde
glicli bir diizenleyici rol oynayabilecegi, fiziksel aktivitenin
bireylerin kendilerini iyi hissetmelerinde etkili oldugu ve
stres, kaygi, depresyon gibi olumsuz duygu durumlarini
azalttigi yontindeki bulgularla da desteklenmektedir [11].
Nitekim farkll fiziksel
katilimin stresi ve negatif duygular1 azalttigini, psikolojik

arastirmalar, diizenli aktiviteye
iyilik halini ise anlaml1 bigimde artirdigini ortaya koymustur
[12,13,14]. Bu baglamda, zihinsel dayanikliligin psikolojik iyi
olus iizerindeki etkisinin fiziksel aktivitenin diizeyine gore
farklilagmasinin bireysel farkliliklar1 daha derinlemesine
anlamaya olanak saglayacagi soylenebilir. Ayni zamanda,
fiziksel aktivite diizeylerindeki bu degiskenlik iyi olusu
artirmaya yonelik miidahale programlarinin daha hedefe
yonelik ve kisisellestirilmis bi¢imde tasarlanmasini miimkiin
kilar. Ornegin, zihinsel dayanikliligi gelistirmeye yonelik
psikoegitim programlarimin fiziksel aktivite bilesenleriyle
biitiinlestirilmesi, psikolojik iyi olus iizerinde daha giiclii ve
kalic1 etkiler yaratabilir.

Sonug olarak, bu ¢aligma, zihinsel dayanikliligin psikolojik
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iyi olus tizerindeki etkisini fiziksel aktivitenin diizenleyici
(moderatdr) rolii gercevesinde incelemeyi hedeflemektedir.
Bu vyaklagim, bireylerin stresle basa ¢ikma kapasitelerini
sekillendiren psikolojik ve fiziksel kaynaklarin etkilesimsel
dogasini ortaya koymayr amaglamaktadir. Ayni zamanda,
zihinsel ve bedensel siireglerin birbiriyle nasil biitiinlestigine
dair daha derinlikli ve biitiincil bir anlayisin gelistirilmesine
katki saglayacaktir. Caligmadan elde edilecek bulgular, hem
bireysel diizeyde saglikli yasam pratiklerinin tasarlanmasina
hem de
iyilestirici miidahale programlarinin daha etkili bir sekilde

kurumsal diizeyde wuygulanacak oOnleyici ve

yapilandirilmasina bilimsel bir temel sunacaktir.
Budogrultuda, asagidakiaragtirma hipotezleri olusturulmustur:

H1: Zihinsel dayaniklilik diizeyi, bireylerin 6znel iyilik hali
diizeylerini anlamli ve pozitif yonde yordar.

(Birincil ana etki hipotezi)

H2: Fiziksel aktivite diizeyi, bireylerin 6znel iyilik hali
diizeylerini anlamli ve pozitif yonde yordar.

(ikincil ana etki hipotezi)

H3: Fiziksel aktivite, zihinsel dayaniklilik ile 6znel iyilik hali
arasindaki iligki tizerinde diizenleyici (moderator) bir etkiye
sahiptir. (Etkilesim hipotezi)

Bu kapsamda ti¢lincii hipotez, su anlami tagimaktadir:

Fiziksel aktivite diizeyi arttik¢a, zihinsel dayanikliligin 6znel
iyilik hali tizerindeki etkisi giiglenmektedir. Diger bir ifadeyle,
zihinsel dayaniklilik ile 6znel iyilik hali arasindaki iliskinin
siddeti, bireyin fiziksel aktivite diizeyine bagl olarak degisiklik
gostermektedir.

Caligmanin hipotezleri kapsaminda, Hayes (2022) tarafindan
gelistirilen Model 1 kullanilmigtir [15]. Bu model, diizenleyici
(moderator) analizini yapmada yaygin olarak basvurulan bir
istatistiksel tekniktir. Ozellikle psikoloji, sosyal bilimler ve diger
arastirma alanlarinda sik¢a tercih edilen bu model, bagimsiz
degisken (X), diizenleyici degisken (W) ve bagimli degisken
(Y) arasindaki iligkileri incelemeye yonelik bir yaklagimdir.
Bu gergevede, Sekil 1’ de sunulan denklemler kullanilarak
hipotezler gelistirilmistir;

W = Fiziksel
Aktivite

X = Zihinsel
Dayarmkhhk

W = Fiziksel
Aktivite

X = Zihinsel
Dayanklilik

istatistiksel Gosterim

Kuramsal Gasterim

Sekil 1. Aragtirmada test edilen hipotezler dogrultusunda
olusturulan model ve modeldeki degiskenler arasindaki etkisel
yollara iliskin kuramsal ve istatistiksel gosterim

Literatiirde zihinsel dayaniklilik, fiziksel aktivite ve iyilik hali
gibi psikolojik degiskenler siklikla birbirlerinden bagimsiz
olarak ele alinmistir. Oysa bu degiskenlerin bireyin genel
psikolojik islevselligi tizerindeki etkileri ¢ogunlukla bir biitiin
olarak degerlendirilmemistir. Ozellikle {iniversite gengligi
baglaminda, zihinsel kaynaklarla davranigsal aligkanliklarin
etkilesim icinde bireyin iyilik halini nasil sekillendirdigi sinirlt
sayida ¢aligmada ele alinmigtir. Ayrica bu ¢alismalarin ¢ogu,
arac1 degiskenlere odaklanmakta; diizenleyici (moderating)
etkiler ise gorece daha az incelenmektedir. Bu gcercevede,
iki degisken arasindaki etkilesim siirecinin nasil ve hangi
mekanizmalar araciligiyla gerceklestigini ortaya koyan aracilik
(mediation) etkileri ile bu iliskinin hangi kosullarda farklilik
gosterdigini belirleyen diizenleyici (moderation) etkiler, giincel
arastirmalarda biiyilk 6nem tasimaktadir. Bu tiir analizler,
kuramsal bilgi birikimini derinlestirmeye ve ilgili alanlara
ozgiin katkilar sunmaya imkan verir [16]. Mevcut ¢aligmada;
fiziksel aktivitenin farkli diizeylerinde zihinsel dayanikliligin
iyilik hali tizerindeki etkisi incelenmis ve fiziksel aktivitenin
bu iligkiyi diizenleyici bir rol tistlendigi hipotezi test edilmistir.
flgili hipotezler, Hayes (2022) tarafindan gelistirilen Model
1 aracihigiyla smmanmigstir. Model 1; bir bagimsiz degiskenin
(X), bir bagimhi degisken (Y) tizerindeki etkisinin, tiglincii
bir degiskenin (W) varligina veya diizeyine bagli olarak nasil
degistigini degerlendirir. Bagka bir deyisle, X’in Y tizerindeki
W’a bagl olarak
gliglenip zayiflayabilecegi veya yon degistirebilecegi durumlari

etkisinin sabit kalmayip, moderatér

inceler [15]. Bu arastirma, literatiir boslugunu doldurmak
iyilik  hali
etkisinde fiziksel aktivitenin diizenleyici roliinii test ederek,

amaciyla, zihinsel dayanikliligin tizerindeki
alana hem kavramsal hem de yontemsel diizeyde yenilik¢i
bir katki sunmaktadir. Ozellikle yapisal olarak ii¢ degiskenin
birlikte ele alindig1 ve moderator etkisinin test edildigi model,
bu alanda yapilan ilk ¢aligmalardan biridir. Bu yoniiyle
arastirma, spor psikolojisi, pozitif psikoloji ve geng yetiskinler
baglamindaki iyi olus arastirmalarina ¢ok diizeyli bir perspektif
kazandirmaktadir.

YONTEM
Arastirma Modeli

Bu aragtirmada, lisans diizeyindeki ogrencilerde fiziksel
aktivite diizeylerine gore zihinsel dayamikliigin iyilik hali
tizerindeki etkisi incelenmektedir. Calismada, degiskenler
arasindaki iligkileri ortaya koymay1 amaglayan iligkisel tarama
modeli kullanilmistir. Bu model, en az iki degisken arasindaki
etkilesimleri analiz ederek, bir degiskenin diger degisken
tizerindeki etkisinin yontinti ve buyiukligint Dbelirlemeyi
amaglar [17,18]. Bu dogrultuda, zihinsel dayanikliigin
iyilik hali tizerindeki etkisinin, 6grencilerin fiziksel aktivite
diizeylerine gore farklilasip farklilasmadigi incelenmistir.

Turkish Journal of Health and Sport Volume:7 Issue:1 Apr 2026 I 40



Han MT.

Zihinsel Dayaniklilik ve lyilik Hali: Fiziksel Aktivite Etkisi

Fiziksel aktivitenin dtzenleyici roli, bagimsiz degisken ile
bagimli degisken arasindaki etkilesim terimi {izerinden
analiz edilerek, istatistiksel olarak anlamli olup olmadig:
degerlendirilmistir.

Evren ve Orneklem

Bu arastirmanin evrenini, lisans diizeyinde O6grenim
goren Universite Ogrencileri olusturmaktadir. Caligmada,
katilimcilarin génilliiligi esas alinarak amagli 6rnekleme
yontemlerinden biri olan odl¢iit (kriter) 6rnekleme yontemi
tercih edilmigtir [19]. Olciit 6rnekleme ydntemi, belirli
niteliklere sahip bireylerin sistematik bi¢imde segilerek
arastirmaya dahil edilmesini 6ngoren bir yaklagimdir.
Bu yontemde, drnekleme dahil edilecek bireylerin belirli,
onceden tanimlanmis kriterleri kargilamasi gerekmektedir
[20]. Bununla birlikte, kullanilan kriterlerin arastirmanin
amaci ve kapsamiyla ortiismesi ve arastirmanin bitiinligini
desteklemesi 6nem arz etmektedir [21]. Bu dogrultuda,

arastirmaya katilm i¢in asagida belirtilen Olglitler esas

alinmustir:

. Katiimcinin  gonallilik esasina dayali  olarak
arastirmaya dahil olmayi kabul etmesi,

. 18 yas ve {lizeri olmast,

. Bir lisans programinda hélihazirda 6grenim goériiyor
olmasu.

Belirtilen bu kriterler dogrultusunda, Schumacker ve Lomax
(2016), model kurmaya dayali nicel aragtirmalarda 250 ile
500 arasinda goézlemin yeterli olacagini belirtmislerdir [22].
Yazicioglu ve Erdogan (2004), a= 0,05 seviyesinde, = 0,03,
0,05 ve + 0,10 hata paylar1 icin farkli evren biytklitklerine
gore orneklem biiytikliiklerini hesaplamiglardir. Bu baglamda,
£ 0,05 hata pay1 ile 100 milyon kisilik bir evrende, 384 kisilik
orneklemin evreni temsil etme agisindan yeterli oldugu tespit
edilmigtir [23]. Ek olarak, Raosoft (Sample size calculator)
yazilimi ile yapilan hesaplamada, %5 hata pay1 ve %95 giiven
diizeyinde minimum O6rneklem biyiikliigiinin 385 oldugu
gorilmistir [24]. Bu kaynaklardan elde edilen veriler
dogrultusunda arastirma Orneklemi, 379 kadin (%70,8)
ve 156 erkek (%29,2) olmak tizere toplam 535 6grenciden
olugsmaktadir. Tablo 1'de gortldiigii tizere, katiimcilarin yas
ortalamasi 21,93 + 2,68 olarak belirlenmistir.

Tablo 1. Orneklem Grubunun Demografik Ozellikleri

n %
Kadm 379 70.8
Cinsiyet Erkek 156 29.2
Toplam 535 100,0
X Ss

n X 3
Yas 535; 21.93 2.68

Tablo 1’ de sunulan bulgular dogrultusunda, arastirma

orneklemi 535 lisans oOgrencisinden olugmakta olup,

katilimcilarin  %70.8’ini  kadinlar, %29.2’sini ise erkekler

olusturmaktadir. Katilimcilarin  yag ortalamasi  21.93

olup, standart sapma degeri 2.68 olarak belirlenmistir.
Arastirmanin orneklemi, belirli kriterlere gore se¢ilmis ve
goniilliiliik esasina dayali olarak olusturulmustur. Baslangicta
600 oOgrenciye ulasilmis, eksik ve hatali veri formlarinin
ayiklanmasinin ardindan analizler 535 gegerli veri tizerinden
gerceklestirilmistir. Bu metodolojik yaklagim, ¢alismanin hem
gtvenilirligini hem de dis gegerliligini artirmakta; bulgularin
genis 0grenci kitlesine genellenebilirligini desteklemektedir.
Ayrica, cinsiyet ve yas gibi temel demografik degiskenlerin
dikkate alinmasi, aragtirma sonuglarinin daha kapsaml
sekilde yorumlanmasina olanak saglamaktadir.

Veri Toplama Sireci

Bu aragtirma, insan katilimcilarla yiiriitilen bilimsel
calismalar kapsaminda, evrensel etik ilkelere tam uyum
gozetilerek gerceklestirilmistir. Veri toplama siireci, Diinya
Tabipler Birliginin Helsinki Bildirgesi temel alinarak, ulusal ve

uluslararasi etik standartlara uygun sekilde yapilandirilmigtir.

Aragtirma siirecinde elde edilen tiim veriler, anonimlik
ve gizlilik ilkeleri ¢ercevesinde toplanmig; katilimcilarin
kisisel haklarinin ve mahremiyetinin korunmasina biiyiik
Ozen gosterilmistir. Veri toplama asamasinda, katilimcilara
arastirmanin amaci, kapsami ve siiregleri agik ve anlagilir
bicimde aktarilmig, gonillilik esasina dayali katilim
saglanmig ve gerekli onamlar alinmistir. Tiim 6l¢me araglari
yiz yuze uygulanmis, katilimcilara ait kimlik bilgileri
kaydedilmeksizin yalnizca bilimsel amaclarla kullanilmak

tizere veriler toplanmistir.

Arastirmanin etik uygunlugu, Karabiik Universitesi Sosyal
ve Beseri Bilimleri Arastirmalar1 Etik Kurulu tarafindan
30.05.2025 tarihli
birligi ile onaylanmistir (Toplanti1 No: 2025/05). Bu onay,

degerlendirilmis ve toplantida oy
arastirmanin etik kurallara uygun bi¢imde yiriitildigiini
ve katilimcr haklarinin giivence altina alindigini resmi olarak
belgelemektedir.

Veri Toplama Araglari

Fiziksel Aktivite Olgegi: Schembre ve arkadaglar1 (2015)
tarafindan gelistirilmis olup Tiirk¢e uyarlamasi Eskiler ve
arkadaglar1 (2016) tarafindan yapilmistir [25,26]. Olgek
toplam 15 madde ve ii¢ alt boyuttan olusmakta, 5’1i Likert
tipi olarak uygulanmaktadir. Gelistirici ¢aligmada olgegin
toplam varyansinin %54,12’sini agikladigi ve Cronbach
Alfa katsayisimnin o = 0,84 oldugu raporlanmistir. Uyarlama
¢alismas: sonucunda 6l¢egin madde yapisinin korundugu ve
Tirk kiiltiirtinde gegerli ve giivenilir bir 6l¢gme araci olarak
kullanilabilecegi belirlenmistir.

Zihinsel Dayaniklilik Olgegi: Madrigal ve arkadaglar1 (2013)
tarafindan gelistirilmis olup Tiirk¢e uyarlamasi Erdogan
(2016) tarafindan yapilmistir [27,28]. Olgek 11 maddeden
olusmakta, tek boyutlu bir yapiya sahiptir ve 5’1i Likert tipi
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olarak uygulanmaktadir. Bu arasgtirma kapsaminda yapilan
giivenirlik analizlerinde Cronbach Alfa katsayis1 a = 0,95
olarak hesaplanmis; uyarlama caligmalar1 sonucunda olgegin
Tirk kiiltiriinde gegerli ve glivenilir bir 6l¢me araci olarak
kullanilabilecegi ortaya konmustur.

Iyilik Durumu Olgegi: Diinya Saghk Orgiitii tarafindan
gelistirilmis olup Tiirk¢e uyarlamasi Eser ve arkadaglari (2019)
tarafindan yapilmistir [29,30]. Ol¢ek 5 maddeden olusmakta,
tek boyutlu bir yapiya sahiptir ve 51i Likert tipi olarak
uygulanmaktadir. Bu aragtirma kapsaminda yapilan giivenirlik
analizlerinde 6l¢egin i¢ tutarlilik diizeyinin kabul edilebilir
oldugu goriilmiis; uyarlama calismalari sonucunda Olgegin
Tirk kiltirtiinde gecerli ve giivenilir bir 6l¢me araci olarak
kullanilabilecegi ortaya konmustur.

Arastirma kapsaminda, kullanilan Olgeklerin istatistiksel
gecerliligi dogrulayict faktor analiziyle belirlenmigtir. Analiz
sonuglari, Tablo 2'de yer alan X?/df, CFI, RMSEA ve SRMR
gibi temel uyum indeksleri ile sunulmustur [16,31]. Ayrica,
olgeklerin i¢ tutarliligini degerlendirmek amaciyla Cronbach’s
Alpha katsayis1 hesaplanmis ve verilerin normal dagilima
uygunlugunu incelemek i¢in Skewness ve Kurtosis degerleri
rapor edilmistir. Olgeklerin uyum indeksleri ve psikometrik
ozellikleri, literatiirde belirtilen kabul edilebilir esik degerlerle
karsilagtirilarak ~ degerlendirilmis ve yapilan analizler
sonucunda, Olgeklerin yiiksek uyum sagladigi sonucuna
vardmustir. (FA: Fiziksel Aktivite; ZD: Zihinsel Dayaniklilik;

ID: lyilik Durumu).

Tablo 2. Olceklere Ait Uyum indeksleri, Giivenirlik ve Normal
Dagilim Gostergeleri

indeks lyi Uyum Kabul Edilebilir FA ZD iD

X2 /df <3 <3(X? /dN<5 3.26 698 4.64

CFI >.95 >.90 94 99 .93
RMSEA <05 <.08 .06 .01 .08
SRMR <.05 <.08 05 .01 .03
Cronbach's Alpha 0.70 (c) 0.90 0.60 () 0.70 87 93 92
Skewness. -1 (Deger) +1 -2 (Deger) +2 -.089 -.759 -.040
Kurtosis -1 (Deger) +1 -2 (Deger) +2 1.01 152 -L15

Tablo 2'de sunulan yapisal uyum indeksleri (X*/df, CFI,
RMSEA, SRMR), i¢ tutarlilik katsayilar1 (Cronbach’s Alpha)
ve dagilim gostergeleri (carpiklik ve basiklik degerleri)
dogrultusunda, c¢aliymada kullanilan Fiziksel Aktivite (FA),
Zihinsel Dayaniklilik (ZD) ve Iyilik Durumu (ID) 6lgeklerinin
psikometrik agidan yeterli 6zellikler tasidigr gortilmektedir.

Olgeklerin model uyum degerleri genel olarak kabul edilebilir
diizeyde olup, CFI degerlerinin .90’in tizerinde olmas: ve SRMR
ile RMSEA degerlerinin kabul edilebilir sinirlar i¢inde yer
almasi, yap1 gegerliliginin saglandigini gostermektedir. Ayrica,
tim olgeklerin Cronbach’s Alpha katsayilar1 .70’in iizerinde
bulunarak yiiksek i¢ tutarlilik diizeyine isaret etmektedir [32].

Carpiklik (Skewness) ve basiklik (Kurtosis) degerlerinin -2
ile +2 araliginda yer almasi ise, verilerin normal dagilim
varsayimini karsiladigini desteklemektedir [33]. Bu sonuglar,
kullanilan 6&lgeklerin analizlerde giivenle kullanilabilecegini
ve ¢aligmanin yapisal modeli i¢in uygun psikometrik temeller
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sundugunu gostermektedir.
Verilerin analizi

Buarastirmada,¢alismamodelineuygunolarakverianalizlerii¢in
IBM SPSS Statistics (Version 27) ve ilgili yazilimlar olan AMOS
(NET CLR Version 4.0.30319.42000) ile PROCESS (Version
4.2 Beta Release) kullanilmistir. Ilk olarak, katilimcilardan
toplanan veriler dogru sekilde sisteme aktarilmis ve u¢ degerler
ile eksik veriler dikkatlice incelenmistir. Ardindan, verilerin
normal dagilim gosterip gostermedigi degerlendirilmistir. Bu
degerlendirme, hesaplanan o6lgek puanlarinin mahalanobis
uzakliklari, Z degerleri, ¢arpiklik ve basiklik istatistikleri temel
alinarak yapilmistir. Verilerin normal dagilim gosterdigi tespit
edildikten sonra, kovaryans matrisinin olusturulmasinda
Maximum Likelihood (Maksimum Likelihood) hesaplama
yontemi tercih edilmistir.

Arastirmada 6l¢me araglarinin faktor yapist dogrulandiktan
sonra hipotezleri test etmek amaciyla Bootstrap tabanl
[15].
Kenny’nin (1986) yaklagimi [34] ile Sobel testine kiyasla daha

regresyon analizinden yararlanilmistir Baron ve
saglam ve giivenilir sonuglar sundugu igin Bootstrap yontemi
tercih edilmistir [15,16]. Analizler, Hayes (2022) tarafindan
gelistirilen PROCESS Makro araciligiyla Model 1 kullanilarak
gerceklestirilmis ve Bootstrap teknigi kapsaminda 5000
orneklem olusturulmustur [15]. Aracilik ve diizenleyicilik
etkilerinin anlamliligi, elde edilen %95 giiven araliginin sifirt

icermemesi kriterine gore degerlendirilmistir [15,35,36].
BULGULAR

Calismanin  baslangicinda, Pearson Korelasyon analizi
uygulanarak, Zihinsel Dayaniklilik, Fiziksel Aktivite ve Iyilik
Durumu arasindaki dogrusal iliskiler titizlikle incelenmistir.
Bu analiz, degiskenler arasindaki korelasyonlarin giiciini
ve yoniinii belirleyerek, regresyon modeline dahil edilen
degiskenlerin birbirleriyle olan iligkilerinin gegerliligini
dogrulamayr amaglamistir. Elde edilen korelasyon katsayilari,
modelin giivenilirligini artirmak adina 6nemli bir 6n kosul tegkil
etmistir. Sonrasinda, Hayes Model 1 kullanilarak, bagimsiz
degiskenlerin (Zihinsel Dayanikliik ve Fiziksel Aktivite)
bagimli degisken (lyilik Durumu) iizerindeki dogrudan
etkileri ayrintili bir sekilde analiz edilmistir. Bu model,
degiskenler arasindaki etkilesimlerin niceliksel ve anlamli bir

sekilde degerlendirilebilmesi i¢in giiglii bir istatistiksel altyap:

sunmustur.
Tablo 3. Degiskenler Arasindaki Pearson Korelasyon
Katsayilar, Ortalama ve Standart Sapma Degerleri
Degiskenl ZD i FA £ Ss.
Zihinsel Dayamkhhik 1 41.57 8.92
iyilik Durumu .604** 1 18.88 722
Fiziksel Aktivite .393%% 335%% 1 23.73 6.15

*p<.05, **p<.01 (FA: Fiziksel Aktivite; ZD: Zihinsel Dayaniklilik; ID: lyilik Durumu)
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Tablo 3’ te zihinsel dayanikhilik (ZD), iyilik durumu (iD)
ve fiziksel aktivite (FA) degiskenleri arasindaki Pearson
korelasyon katsayilar1 ile bu degiskenlerin ortalama (xX) ve
standart sapma (Ss.) degerleri sunulmugtur. Bulgular, zihinsel
dayaniklilikla iyilik durumu arasinda pozitif yonde ytiksek
diizeyde anlamli bir iliski oldugunu ortaya koymaktadir (r
= .604, p < .01). Aym sekilde, zihinsel dayaniklilikla fiziksel
aktivite arasinda orta diizeyde (r = .393, p < .01) ve fiziksel
aktivite ile iyilik durumu arasinda diisiik diizeyde (r = .335, p
<.01) anlaml iligkiler gézlemlenmistir.

Bu anlaml iliskiler dogrultusunda, fiziksel aktivitenin zihinsel
dayaniklilik ile iyilik durumu arasindaki iliskide olasi bir
diizenleyici rol (moderator etki) tstlenip tstlenmedigini
incelemek amaciyla, bir sonraki asamada etkilesim temelli
regresyon analizleri gergeklestirilmistir. Boylece degiskenler
etkilerin daha derinlemesine

arasindaki  yonlendirici

anlasilmasi hedeflenmistir.

Hayes'in Model 1 ¢ergevesinde zihinsel dayaniklilik (X) ile
iyilik durumu (Y) arasindaki etkilesim, fiziksel aktivitenin
Bu modelde,
bagimsiz degiskenin bagimli degisken tizerindeki etkisinin bir

(W) moderatér rolii ile incelenmektedir.

ti¢iincii degisken (moderator) tarafindan nasil yonlendirildigi
analiz edilir. Sekil 2” de modelde yer alan {i¢ temel regresyon
katsayis1 raporlanmuigtir;

X = Zihinsel
Dayanmikhik

W = Fiziksel b, B=0.1550

Aktivite

baB= 0.0086

Etkilerin

Sekil
Gorsellestirilmesi (Model 1 — Hayes PROCESS)

2. Hipotetik Modelin ve Diizenleyici

Sabit Terim (Constant): Sabit terim 18,6955 olarak bulunmus
olup, bu deger, Zihinsel Dayaniklilik ve Fiziksel Aktivite
degiskenlerinin sifir oldugu durumda, lyilik Durumunun
ortalama degerini temsil etmektedir. Bu, modelin baslangi¢
noktasini ve temel seviyesini ifade eder. p degeri (0,0000)
ile bu sabit terimin istatistiksel olarak anlamli oldugu
dogrulanmistir.

bl (0.4619) > Zihinsel Dayaniklilik degiskeninin katsayisi
0,4619dur. Bu, Zihinsel Dayaniklilik Tyilik
Durumunun 0,4619 birim arttigini gosterir. Yani, Zihinsel

arttikea,

Dayaniklilik ile Iyilik Durumu arasinda giiglii bir pozitif iliski
vardir. Bu iliski, yiiksek Zihinsel Dayaniklilik seviyelerinin
fyilik Durumu {izerinde olumlu bir etkisi oldugunu gosterir.
p degeri (0,0000), bu iliskinin istatistiksel olarak anlamli
oldugunu ortaya koymaktadir.

b2 (0.1550) > Fiziksel Aktivite degiskeninin katsayisi
0,1550dir. Bu, Fiziksel Aktivite seviyesindeki her bir birim

artigin, lyilik Durumu tizerinde 0,1550 birimlik bir artisa yol
agtigini belirtir. Fiziksel Aktivite, Iyilik Durumu iizerinde
pozitif bir etkisi olan bir degiskendir, ancak etkisi Zihinsel
Dayaniklilik kadar giicli degildir. p degeri (0,0005), bu
iliskinin de anlamli oldugunu gostermektedir.

b3 (0.0086) > Terimi 0,0086 olarak bulunmustur. Bu, Zihinsel
Dayaniklilik ve Fiziksel Aktivite degiskenlerinin birlikte Iyilik
Durumu {izerinde etkilesimli bir etkisi oldugunu gosterir.
Zihinsel Dayaniklilik ile Fiziksel Aktivite arasindaki etkilesim,
Iyilik Durumu tizerinde anlamli bir artisa yol agmaktadir. Bu
etkilesim, her iki degiskenin birlikte yiikselmesi durumunda
Iyilik Durumunun daha fazla artacagina isaret eder. p
degeri (0,0280), bu etkilesimin de istatistiksel olarak anlamli
oldugunu gosteriyor.

Tablo 4. Genel Model Ozeti

R rR? MSE F dfl daf? P
0.6176 0.3814 32.5036 109.13 3 531 =.001

Tablo 4, modelin genel uyumunu degerlendiren o6nemli
istatistiksel gostergeler sunmaktadir. R Degeri (0,6176),
modelin bagiml degiskeni agiklamak icin giigli bir iligkiye
sahip oldugunu gostermektedir. R* (0,3814), modelin lyilik
Durumu tzerindeki degisimin %38,14’tinti ac¢ikladigini,
bu oranin sosyal bilimler i¢in giiglii bir agiklayici kapasite
sundugunu belirtir. MSE (32,5036), modelin tahminlerinin
kabul edilebilir bir hata ile veriyle uyum sagladigini gosterir.
F Testi (109,1253) ve p degeri (0,0000), modelin bagimsiz
degiskenlerinin (Zihinsel Dayaniklilik ve Fiziksel Aktivite)
Iyilik Durumu {iizerindeki etkilerinin istatistiksel olarak
anlamli ve gegerli oldugunu dogrular. Bu gostergeler, modelin
giicli bir uyum sagladigini ve giivenilir sonuglar sundugunu

ortaya koymaktadir.
Tablo 5. Kosullu Etkiler: Fiziksel Aktivitenin Farkh
Dizeylerinde Zihinsel Dayanikhhidin Etkisi
Fiziksel Aktivite Etki SH t D Alt %95 GA Ust %95 GA
-5.5350 (Diigiik) 0.4143 0.0346 11.98 <.001 0.3464 0.4823
0.4650 (Orta) 0.4659 0.0307 15.16 <.001 0.4055 0.5262
5.2650 (Yiiksek) 0.5071 0.0391 12.96 <.001 0.4303 0.5840

Tablo 5’te ti¢ farkli Fiziksel Aktivite seviyesi i¢in katsayilari
sunulmaktadir: digik (-5,5350), orta (0,4650) ve yiiksek
(5,2650) seviyeler. Bu sonuglar, Fiziksel Aktivite seviyesinin
Zihinsel Dayaniklilik ile fyilik Durumu arasindaki iliskiyi
nasil moderator olarak sekillendirdigini gostermektedir;

Dugitk Fiziksel Aktivite Seviyesi (-5,5350): Bu seviyede
Zihinsel Dayanikhiligin lyilik Durumu iizerindeki etkisi
0,4143’tiir. Yani, diisiik Fiziksel Aktivite seviyelerinde Zihinsel
Dayaniklilik arttik¢a Iyilik Durumunda 0,4143 birimlik bir
artis gozlemlenmektedir. Bu etki t degeri 11,9804 ve p degeri
0,0000 ile anlamlidir. Bu durum, digiik Fiziksel Aktivite
seviyelerinde bile Zihinsel Dayanikliigin Iyilik Durumu
tizerindeki etkisinin belirgin oldugunu gostermektedir.

Orta Fiziksel Aktivite Seviyesi (0,4650): Fiziksel Aktivite
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Zihinsel
Dayanikliligin Iyilik Durumu iizerindeki etkisi 0,4659'dur.

seviyesinin orta diizeyde oldugu durumda
Bu, orta seviyede Fiziksel Aktivite ile Zihinsel Dayanikliligin
Iyilik Durumu iizerindeki etkisinin arttigini ve 0,4659 birimlik
bir artisa yol agtigini gosterir. Bu etki de anlamlidir (t degeri
15,1644, p degeri 0,0000). Orta seviyedeki Fiziksel Aktivite,
Zihinsel Dayaniklihigin Iyilik Durumu iizerindeki etkisini

giiclendirmektedir.

Yiiksek Fiziksel Aktivite Seviyesi (5,2650): Yiiksek Fiziksel
Aktivite seviyelerinde, Zihinsel Dayanikliligin lyilik Durumu
tizerindeki etkisi 0,507 1'dir. Bu etki, diger iki seviyeye kiyasla en
giigliidiir ve t degeri 12,9596 ile yiiksek bir anlamlilik diizeyine
sahiptir (p degeri 0,0000). Yiiksek Fiziksel Aktivite seviyeleri,
Zihinsel Dayanikliligin fyilik Durumu {izerindeki etkisini en
fazla artiran seviyedir.

—e— lyilik Durumu Uzerindeki Etki
%95 Giiven Araligi

o
0
)

0.507

0.466
0.414

O3 ik Fiiksel Ativite
(-5.54)

°
&
&

zerindeki Etki (B Katsayisi)
o
I
3

°
Y
3

0.35

iyilik Durumu U:

Orta Fiziksel AKtivite Yiksek Fiziksel Aktivite
(0.47) (5.27)

Fiziksel Aktivite Diizeyi

Sekil 3. Kosullu Etkiler: Fiziksel Aktivitenin Farkli Diizeylerinde
Zihinsel Dayanikliligin Etkisi

Sekil 3’te gortldigi tizere, zihinsel dayanikhiligin iyilik
hali {izerindeki etkisi fiziksel aktivite diizeyine gore artis
gostermektedir. Diisiik fiziksel aktivite diizeyinde etki katsayisi
0.414 iken, orta diizeyde 0.466’ya ve yiiksek diizeyde 0.507’ye
yiikselmektedir. Bu artis, fiziksel aktivite diizeyi arttik¢a zihinsel
dayanikliligin iyilik halini daha giiglii bigimde destekledigini
gostermektedir.

Elde edilen bulgular, zihinsel dayaniklilik ve fiziksel aktivitenin
birlikte ele alindiginda iyilik durumunu anlamli bi¢imde
Fiziksel
dayanikliligin etkisini giiclendiren bir diizenleyici degisken

artirdigini  gostermektedir. aktivitenin  zihinsel
olarak ortaya ¢ikmasy, literatiirde yer alan kuramsal ve ampirik
galigmalarla da uyumludur. Analiz siirecinde Bootstrap
yaklasiminin tercih edilmesi, Baron ve Kennynin (1986)
geleneksel yontemi [34] ile Sobel testine kiyasla daha giivenilir
ve saglam sonuglar sunduguna iliskin o6nceki bulgularla
ortigmektedir [15,16]. Hayes (2022) tarafindan gelistirilen
PROCESS Makro ile 5000 Bootstrap orneklemi iizerinden
yiriitillen analizlerde, %95 giiven araliginin sifir1 icermemesi
olgtitii esas alinmig ve MacKinnon ve arkadaslar1 (2004) ile
Preacher ve Hayes'in (2008) ortaya koydugu degerlendirme
yaklagimi dikkate alindiginda, c¢alismamizda elde edilen
diizenleyicilik etkisinin literatiirde sunulan yontemsel 6nerilerle

uyumlu bigimde desteklendigi gortilmiistiir [15,35,36].

TARTISMA VE SONUC

Buarastirmaninamaci,zihinseldayaniklilikvefizikselaktivitenin
iyi olus tizerindeki etkilerini ve fiziksel aktivitenin bu etkideki
diizenleyici (moderator) roliinii incelemektir. Bulgular, zihinsel
dayanikliligin iyi olus iizerinde pozitif yonde giiglii bir etkiye
sahip oldugunu ve fiziksel aktivitenin bu etki tizerinde anlamli
bir diizenleyici rol oynadigini ortaya koymustur. Bu durum,
fiziksel aktivite diizeyine bagl olarak zihinsel dayanikliligin iyi
olus tizerindeki etkisinin degisebilecegini ve fiziksel aktivitenin
bu etkiyi gli¢lendirebilecegini gostermektedir.

Zihinsel dayanikliligin iyilik durumu tizerinde gii¢lii ve pozitif
bir etkisi oldugu saptanmistir (B = 0.4619, p <.001). Bu bulgu,
alanyazindaki c¢aligmalarla uyumludur. Gerber ve arkadaslar:
(2013), zihinsel dayanikliligin psikolojik iyi olusu destekledigini
ve stresli yasam olaylarina kars1 koruyucu bir islev iistlendigini
belirtmektedir [37]. Benzer bigimde, Smith ve arkadaslarinin
(2012) boylamsal aragtirmasi, zihinsel dayaniklilik diizeyi
yiiksek bireylerin 6znel iyi olus puanlarinin daha digik
dayanikliliga sahip kisilere gore anlamli diizeyde yiiksek
oldugunu gostermistir [38]. Ayrica Kan ve Ozan (2025), fiziksel
olarak aktif olan ya da olmayan bireylerde dahi stres, kaygi,
6tke kontrolii ve 6fkenin diga vurumu gibi duygusal diizenleme
stireglerinin zihinsel dayaniklilik izerinde belirleyici oldugunu
vurgulayarak zihinsel dayanikliligin farkli baglamlarda
benzer bir islevsellik sergiledigini ortaya koymustur [39]. Bu
caligmalar bir arada ele alindiginda, zihinsel dayanikliligin
iyilik hali tizerinde tutarli bigimde olumlu bir katki sundugu

goriilmektedir.

Zihinsel dayaniklilik, insanlarin zorlu durumlarla baga ¢ikma
kapasitelerini artirir, olumsuz duygusal durumlar1 yonetme
becerilerini gelistirir ve yasam memnuniyetini artirir [40].
Benzer sekilde sporcularda Zihinsel dayaniklilik diizeyinin
diga doniikliik, 6zdenetim ve deneyime agiklikla pozitif yonde
anlamli bir iligki sergiledigi; buna karsilik yumugak bagimlilikla
negatif yonde anlamli bir iligki gosterdigi belirlenmistir [41].Bu
baglamda, mevcut ¢calismanin bulgular: zihinsel dayanikliligin
iyiolma hali tizerindeki etkisinin belirleyici oldugunu ve zihinsel
dayanikliligin gelistirilmesinin iyi olma halinin artirilmasinda

onemli bir stratejik yaklasim olabilecegini gostermektedir.

Caligmanin bulgular: fiziksel aktivitenin (FA) iyilik durumu
(ID) iizerinde anlamli bir pozitif etkisi oldugunu gostermistir
(B = 0.1550, p = .005). Bu etki zihinsel dayanikliligin etkisi
kadar giiglit olmasa da fiziksel aktivitenin iyilik durumuna
olan bagimsiz katkisini vurgulamistir. Sonuglar, Chekroud
ve arkadaslarinin (2018) genis Olgekli ¢aligmalarinda ortaya
koyduklar: diizenli fiziksel aktivitenin ruh saglig: tizerindeki
olumlu etkilerini desteklemektedir[42].S6z konusu ¢aligmada,
haftada belirli siirelerde yapilan fiziksel aktivitenin depresyon
ve anksiyete belirtilerini azalttigi ve genel iyi olus halini
artirdig: tespit edilmistir.
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Fiziksel aktivitenin iyi olma hali tzerindeki etkisi hem
fizyolojik hem de psikolojik mekanizmalarla ag¢iklanabilir.
Stubbs ve arkadaslar1 (2017) fiziksel aktivitenin endorfin
salinimini artirarak olumlu ruh halini tetikledigini ve
norotransmitter dengesi tizerindeki olumlu etkisiyle psikolojik
iyi olusu destekledigini belirtmistir[43].Buna ek olarak,
Mandolesi ve arkadaslar1 (2018) diizenli fiziksel aktivite yapan
bireylerin biligsel iglevlerinin gelistigini ve genel ruh saglig
ve iyilik durumu ile iliskili olan noroplastisiteyi destekledigini
bulmustur[44].

Caligmanin alt1 ¢izilmesi gereken en 6nemli bulgularindan
biri, fiziksel aktivitenin (FA) zihinsel dayaniklilik (ZD) ile
iyilik durumu (ID) arasindaki iliskide anlamli bir moderator
rolii oynamasidir (B = 0.0086, p = .028). Bu bulgu, fiziksel
aktivite diizeyleri arttik¢a zihinsel dayanikliligin iyi olma hali
tizerindeki etkisinin gii¢lendigini gostermektedir. Ozellikle
yiksek fiziksel aktivite seviyelerinde (B = 0.5071, p < .001),
zihinsel dayanikliligin iyilik durumu tizerindeki etkisi diigitk
fiziksel aktivite seviyelerine kiyasla daha giiclidiir (B = 0.4143,
p <.001).

Bu iliskinin dogasi, Mikkelsen ve ark. (2017) tarafindan 6ne
striildigiigibi, fizikselaktivitenin psikolojikkaynaklariharekete
gecirme potansiyeli ile agiklanabilir [45]. Stres seviyelerini
diizenleyerek ve néroendokrin sistemini etkileyerek, fiziksel
aktivite insanlarin zihinsel dayanikliliklarini daha verimli
kullanmalarina olanak taniyabilir. Salmon (2001), fiziksel
aktivitenin stres tepkisini diizenlemedeki roliinii gostermis
ve bunun zihinsel dayaniklilik ile psikolojik refah arasindaki
iliskiyi giiclendirdigi sonucuna varmistir [46]. Bu baglamda,
fiziksel aktivitenin biligsel ve duygusal siirecler tizerindeki
diizenleyici etkisine iliskin bulgular, farkli egzersiz tiirleriyle
da desteklenmektedir. Nitekim
Life Kinetik egzersizlerinin ergenlik oncesi rekreasyonel

yiriitiilen ¢aligmalarda

eskrim sporcularinda biligsel ve fiziksel performansi anlaml
sekilde artirdigi rapor edilmistir. Bu caligmalar, ozellikle
bilissel siireclerdeki iyilesmelerin yani sira ¢eviklik, sigrama
performansi ve dinamik denge gibi temel motor becerilerde
belirgin gelismeler saglandigini gostermektedir[47]. Fiziksel
aktivitenin yalnizca fiziksel sagligi desteklemekle kalmadig,
ayn1 zamanda depresif semptomlar: azaltma, hayata baglilig
artirma ve genel refahi giiglendirme agisindan da 6nemli
katkilar sundugu gosterilmigtir. Bu dogrultuda, fiziksel
aktivite ile psikolojik dayaniklilik iligkisini ele alan ¢alismalar
biitiinciil olarak incelendiginde, fiziksel aktivitenin depresyon
ve anksiyete diizeyleriyle negatif yonde iliskilendigi ifade
edilebilir [48].

Buna paralel olarak, Richardson ve digerleri (2020), fiziksel
aktivitenin 6z sayg1 ve 6z yeterlilik tizerindeki olumlu etkisi
sayesinde zihinsel 6grenmenin ilerlemesinin artirilabilecegini
savunmustur[49]. Yiiksek dizeyde fiziksel aktivite, bireylerin
hem giinlik hem de psikolojik yapilarini zenginlestirerek,

dayaniklilik durumu tizerindeki zihinsel kapasite kapasitesini
edebilir. fiziksel
ogrencilerin daha yiiksek diizeyde akademik motivasyona

optimize Diizenli aktiviteye katilan
sahip olduklarini ortaya koymaktadir. Ayrica akademik
motivasyonun hem 6z sefkati hem de psikolojik dayaniklilig
olumlu yonde etkiledigi; psikolojik dayanikliligin ise 6z sefkat
tizerinde ek bir pozitif etki yarattigi belirlenmistir. Bunun
yani sira, Oz sefkat ve psikolojik dayanikliligin akademik
motivasyonun (i¢sel ve dissal) anlamli yordayicilar1 oldugu

saptanmustir [50].

Calismaninbulgulari, zihinseldayaniklilikvefizikselaktivitenin
iyilik durumu tizerindeki etkilerine iligkin literatiire 6nemli
katkilar saglamaktadir. Teorik bir perspektiften bakildiginda,
elde edilen sonuglar Southwick ve Charney’in (2018) zihinsel
dayaniklilik modelini desteklemekte ve bu modelin fiziksel
aktivite bilesenini daha da vurgulamaktadir[51]. Bu model
fiziksel aktivitenin zihinsel dayanikliligin gelisimindeki
roltinii vurgularken, mevcut ¢alismadaki bulgularimiz fiziksel
aktivitenin ayni zamanda zihinsel dayanikliligin etkinligini
artiran bir moderatér oldugunu gostermektedir.

Bulgular, iyilik durumunu artirmayr amaglayan miidahale
programlarinin tasariminda dikkate alinabilecek 6nemli
pratik ¢ikarimlar sunmaktadir. Zihinsel dayanikliligi artirmay1
amaglayan programlarin, fiziksel aktivite bileseni icermeleri
halinde
Walker ve arkadaglar1 (2015) bilissel-davranigct teknikleri

etkinliklerini artirabileceklerine inanilmaktadur.
fiziksel aktivite ile birlestiren miidahale programlarinin,
yalnizca biligsel-davranis¢1 tekniklere dayanan programlara
kiyasla psikolojik iyi olus tizerinde daha giiglii etkileri
oldugunu bulmustur([52].

Benzer sekilde, Rebar ve digerleri (2015) meta-analizlerinde
fiziksel aktivitenin depresyon ve anksiyete semptomlar:
tizerindeki giiglii etkilerini vurguladilar ve bu bulgu
¢alismamizin sonuglariyla tutarlidir[53]. Mevcut ¢aligma, bu
etkinin zihinsel dayaniklilikla etkilesimini ortaya koyarak

literatiire benzersiz bir katk: saglamaktadir.
SONUC

Sonug olarak, bu ¢aligma zihinsel dayaniklilik ve fiziksel
aktivitenin iyilik durumu {izerindeki olumlu etkilerini
ve fiziksel aktivitenin bu iliskideki moderatér roliini
ortaya koymaktadir. Bulgular, fiziksel aktivite diizeyleri
arttikca zihinsel dayamikliligin iyi olma hali tizerindeki
etkisinin giiglendigini gostermektedir. Bu sonuglar, iyi olma
halini iyilestirmeyi amagclayan miidahale programlarinin
tasariminda fiziksel aktiviteyi tesvik eden yaklasimlarin
yani sira zihinsel dayanikliligi gelistirmeye odaklanan
stratejilerin de dikkate alinmasinin 6nemini vurgulamaktadir.
Gelecekteki galismalarin, bu iligkilerin dinamiklerini daha
iyi anlamak ve etkili mtidahale programlar: gelistirmek i¢in
farkli metodolojik yaklasimlar ve daha kapsamli modeller
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kullanmas1 6nerilmektedir.
Sinirhihklar

Bu caligmanin bazi kisitlamalar1 bulunmaktadir. ilk olarak,
caligma kesitsel bir tasarima sahip oldugundan, degiskenler
arasindaki nedensel iliskiler hakkinda kesin sonuglara varmak
Gelecekteki
kullanarak

mimkiin  degildir. arastirmalarin  boylamsal
fiziksel

aktivitenin refah tizerindeki etkilerini zaman i¢inde incelemesi

tasarimlar zihinsel ~dayanikliik ve
onerilmektedir. Ikinci olarak, bu calismada fiziksel aktivite
6z bildirime dayali élgtimler kullanilarak degerlendirilmistir.
Gelecekteki aragtirmalar fiziksel aktiviteyi ivmeodlger gibi
objektif ol¢cim araglar1 kullanarak degerlendirebilir, bu da
daha kesin ve giivenilir sonuglar saglayacaktir [54]. Ugiinciisii,
bu ¢aligma zihinsel dayaniklilik ve fiziksel aktivitenin iyi
olma hali tizerindeki etkilerine odaklanmis ve bu iliskilerde
rol oynayabilecek diger potansiyel degiskenleri (dr. sosyal
destek, kisilik ozellikleri) dikkate almamustir. Gelecekteki
arastirmalarin, bu iligskilerin daha kapsamli bir gekilde
anlagilmasini  saglamak i¢in modele farkli degiskenleri
dahil etmesi Onerilmektedir. Son olarak, fiziksel aktivitenin
moderator roliini daha iyi anlamak icin farkls fiziksel aktivite
tiirlerinin  (aerobik, anaerobik vb.) ve yogunluklarinin
incelenmesi literatiire 6nemli katkilar saglayabilir. Kandola
ve digerleri (2019) farkli fiziksel aktivite tiirlerinin psikolojik
[55]. Bu

dogrultuda, gelecekteki arastirmalarin zihinsel dayaniklilik

etkilerinin farkliik gosterdigini belirtmistir

ve iyilik durumu arasindaki iligkide farkli fiziksel aktivite
tiirlerinin moderator roliinii incelemesi 6nerilmektedir.

Oneriler

Arastirmacilar I¢in Oneriler: Gelecek aragtirmalarda zihinsel
dayaniklilik ve fiziksel aktivitenin etkilesimi farkli yas gruplari,
kiltirel baglamlar ve Orneklem tiirleri tizerinde yeniden
incelenebilir. Uzunlamasina tasarimlar ve deneysel ¢alismalar,
degiskenler arasindaki iliskilerin yoniinti ve kaliciligin1 daha
acik bicimde ortaya koyacaktir. Ayrica nesnel fiziksel aktivite
ol¢timleri (6r. giyilebilir teknolojiler) kullanilmasi, bulgularin
dogruluk ve genellenebilirligini artirabilir.

Okuyucular I¢in Oneriler: Bulgular, hem zihinsel dayanikliligin
hem de fiziksel aktivitenin iyilik halini destekledigini
gostermektedir. Okuyucularin giinlitk yasamlarinda diizenli
hareket etmeye Ozen goéstermeleri ve zihinsel dayaniklilig:
giiglendiren stratejileri (Or. stres yonetimi, hedef belirleme,
olumlu diigiinme) birlikte uygulamalari, psikolojik iyi
oluglarini daha biitiinciil sekilde giiglendirebilir. Bu iki alanin
birlikte desteklenmesi, daha dengeli ve siirdiirtilebilir bir iyilik

deneyimi saglayacaktir.

Finansman: Bu aragtirma, kamu, 6zel sektér veya kir amaci
giitmeyen herhangi bir kurulus tarafindan desteklenmemistir.

Cikar Catismast: Yazar, bu aragtirma kapsaminda kisisel veya
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finansal herhangi bir ¢ikar ¢atismasinin bulunmadigini beyan
etmektedir.

Yazar Katki Beyani: Aragtirma siirecine iligkin katkilar su
sekildedir: Aragtirma Tasarimi - MTH, Veri Toplama - MTH,
Istatistiksel Analiz -~ MTH, Makalenin Yazimi - MTH.

Uretken Yapay Zekd Beyani: Bu galismanin aragtirma fikri,
tasarimi, veri analizi ve yazim agamalar1 tamamen yazar
tarafindan gergeklestirilmistir. Icerik iiretiminde herhangi bir
yapay zeka araci kullanilmamistir. Yapay zeka yalnizca kiigiik
dil bilgisi diizenlemeleri ve c¢eviri akiciliginin artirilmasi
amaciyla sinirli sekilde kullanilmis olup, ¢alismanin anlami,
bilimsel biitiinltigti ve 6zgiin ifadeleri tizerinde hi¢bir degisiklik
yapilmamuigtir.

Etik Onay: Arastirmanin etik uygunlugu, Karabiik Universitesi
Sosyal ve Beseri Bilimleri Arastirmalar1 Etik Kurulu tarafindan
degerlendirilmis ve 30.05.2025 tarihli toplantida oy birligiyle
onaylanmistir (Toplant1 No: 2025/05). Bu onay, arasgtirmanin
etik ilkelere uygun bicimde vyiritildiginid ve katilima
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Abstract

Objective: This study aimed to examine the mediating role of self-confidence in the relationship between
body satisfaction and fear of negative evaluation among university students.

Methods: Structural equation modeling was used, and the study was conducted with 449 students (64.6%
female) from Atatiirk University. Of the participants, 57.5% reported engaging in sports activities. Data
collection instruments included the Body Satisfaction Scale, Fear of Negative Evaluation Scale, and Self-
Confidence Scale.

Results: The findings revealed a significant negative relationship between body satisfaction and fear of
negative evaluation (r =-318, p <.01). Positive relationships were found between body satisfaction and
self-confidence (r = .388, p <.01), while negative relationships were identified between self-confidence
and fear of negative evaluation (r =-.418, p <.01). Mediation analyses conducted through PROCESS Model
4 revealed that self-confidence partially mediated the relationship between body satisfaction and fear of
negative evaluation. This effect was significant in both the sports-participating group (B =-.166, 95% ClI
[-.241,-.101]) and the non-sports-participating group (B =-.176, 95% Cl [-.273,-.097]).

Conclusion: The results demonstrate that body satisfaction reduces fear of negative evaluation, and part
of this effect occurs through self-confidence. These findings emphasize the importance of self-confidence-
enhancing interventions in developing psychological support programs for university students.

Keywords: Body satisfaction, fear of negative evaluation, self-confidence, mediation analysis, university
students, sport.

Ozet

Amag: Bu arastirma, Universite 6grencilerinde beden memnuniyeti ile olumsuz degerlendirilme korkusu
arasindaki iliskide 6zgiivenin araci roliini incelemeyi amaclamistir.

Metot: Arastirmada yapisal esitlik modellemesi kullaniimis ve Atatiirk Universitesinden 449 égrenci
(%64,6 kadin) ile calisilmistir. Katiimcilarin %57,5'i sportif aktivitelere katildigini belirtmistir. Veri toplama
araglan olarak Beden Memnuniyeti Olcegi, Olumsuz Degerlendiriime Korkusu Olcegi ve Ozgiiven Olcegi
kullaniimistir.

Bulgular: Bulgular, beden memnuniyeti ile olumsuz degerlendirilme korkusu arasinda negatif yonli anlamli
bir iliski (r =-.318, p <.01) oldugunu gdstermistir. Beden memnuniyeti ile 6zgliven arasinda pozitif (r =.388,
p <.01), 6zgiiven ile olumsuz degerlendirilme korkusu arasinda ise negatif yonli anlamli iliskiler (r =-.418, p
<.01) saptanmistir. PROCESS Model 4 araciligiyla yapilan aracilik analizleri, 6zgtivenin beden memnuniyeti
ile olumsuz degerlendirilme korkusu arasindaki iliskiye kismi aracilik ettigini ortaya koymustur. Bu etki hem
spor yapan (B =-.166, %95 GA [-.241,-.101]) hem de spor yapmayan (B =-.176, %95 GA [-.273,-.097]) grupta
anlamli bulunmustur.

Sonug: Sonuglar, beden memnuniyetinin olumsuz degerlendirilme korkusunu azalttigini ve bu etkinin bir
kisminin 6zgliven araciligiyla gerceklestigini gostermektedir. Bu bulgular, Gniversite 6grencilerine yonelik
psikolojik destek programlarinin gelistiriimesinde 6zgtiven artirici miidahalelerin nemini vurgulamaktadir.
Anahtar Kelimeler: Beden memnuniyeti, olumsuz degerlendiriime korkusu, 6zglven, aracilik analizi,
Universite 6grencileri, spor.

Cite this article: Kan E, Koc R, Erdemir Z. The Effect of Sports on Body Satisfaction and Fear of Negative Evaluation among University
Students: The Mediating Role of Self-Confidence. Turk J Health S. 2026;7:1:X-X. http://dx.doi.org/10.29228/tjhealthsport.86654

Turkish Journal of Health and Sport Volume:7 Issue:1 Apr 2026 I 48




Kan E. et al.

Sporun Beden Memnuniyetine Etkisi

GIRIS

Fiziksel gortiniim algis1 ve bunun psikolojik etkileri,
giniimiizde yiiksek 6gretim kurumlarinin kargi karsiya oldugu
en kritik saglik ve esenlik sorunlarindan biri haline gelmistir.
Beden memnuniyetsizligi geng¢ yetiskinler arasinda yaygin bir
sorundur ve akademik performanslarini, sosyal iliskilerini ve
genel yasam kalitelerini olumsuz yonde etkilemektedir [1].
Universite donemi genglerin kimlik gelisimi i¢in kritik bir
donemdir. Ayni zamanda fiziksel degisimlerin de yasandig:
bir dénemdir. Ogrenciler bu dénemde fiziksel goriiniimleri
konusunda daha yiiksek bir farkindalik gelistirirler [2].

Beden memnuniyetsizligi, estetik kaygilarin Otesine gegen
psikolojik bir sorundur. Ogrencilerin ézgiivenlerini zedeler
ve sosyal etkilesimlerden ka¢inmalarina neden olur. Bu
durumun kiz 6grenciler arasinda daha yaygin oldugu ve
cinsiyet farkliliklarina katkida bulundugu belirtilmektedir
[3]. Arastirmalar, beden memnuniyetsizliginin depresyon,
anksiyete ve yeme bozukluklari gibi psikolojik sorunlarla
giiclii bir sekilde iliskili oldugunu gostermektedir. Bu bulgular,
tniversite 6grencilerinin psikolojik refah: icin beden imaji
sorunlarinin ele alinmasinin kritik nemini vurgulamaktadir.

Beden imajiyla yakindan iligkili bir kavram da olumsuz
degerlendirilme korkusudur (ODK). Leary bu kavrami

kayg1
tanimlanmakta ve bireylerin sosyal ortamlarda kendilerini

sosyal bozuklugunun temel bir 0zelligi olarak
giivensiz hissetmelerine neden olan bilissel-davranigsal
bir siire¢ olarak kavramsallastirilmaktadir [4]. Olumsuz
degerlendirilme korkusu, sosyal anksiyetenin en iyi
tanimlanmis biligsel-davranigsal bileseni olarak kabul edilir.
Kotii 6z-degerlendirmeden kaynaklanir ve sosyal kaygi ile
gliclii bir pozitif korelasyon gosterir. Bu korku 6zellikle fiziksel
gortinimin vurgulandigi spor ve egzersiz ortamlarinda
belirginlesmekte ve 0Ogrencilerin bu tiir etkinliklerden

kacinmasina neden olmaktadir.

Literatiirincelendiginde, olumsuzdegerlendirilmekorkusunun
ilerleyen donemlerde beden memnuniyetsizligi ve yeme
bozuklugu semptomlarini ongordiigii ortaya c¢ikmaktadir.
Beden memnuniyetsizligi ile olumsuz degerlendirme korkusu
arasinda pozitif bir korelasyon olduguna dair kanitlar da
mevcuttur. Ek olarak, beden imaji memnuniyetsizligi,
olumsuz degerlendirme korkusu ve sosyal kaygi arasinda
pozitif korelasyonlar bulunmugtur. Olumsuz degerlendirilme
korkusunun beden imaji memnuniyetsizligi ve sosyal kaygi
arasindaki iligkiye aracilik ettigi de gosterilmistir. Bu bulgular,
olumsuz

beden memnuniyetsizligi ile degerlendirilme

korkusu arasindaki giigli iligkiyi desteklemektedir.

Paradoksal olarak, fiziksel aktivite ve spora katilimin
beden memnuniyeti tizerindeki olumlu etkileri bilimsel
literatiirde yaygin olarak belgelenmistir. Hausenblas ve Fallon
tarafindan yapilan bir meta-analiz, egzersizin beden imaji

tizerindeki olumlu etkilerini ortaya koymustur [3]. Universite
okumaya baslamadan 6nce 6nce spora katilan 6grencilerin,
katilmayanlara gore daha yiiksek benlik saygist ve mutluluga
sahip olduklar1 goriilmiistiir. Ayrica, beden imaji, 6z yeterlilik,
benlik saygisi ve spora katilim arasinda anlamli pozitif
korelasyonlar bulunmustur. 10.000den fazla kiz 6grenci
tizerinde yapilan bir calismada, spor yapma ile artan giiven,
beden imaji, akademik performans ve kisisel iligkiler arasinda

pozitif korelasyonlar bulunmustur.

Bu baglamda, sporun psikolojik etkilerini daha iyi
anlayabilmek i¢in aract mekanizmalarin incelenmesi biiyiik
onem tagimaktadir. Ozgiiven, beden memnuniyeti ve sosyal
kayg1 duzeylerini etkiledigi i¢in bu siirecte benzersiz ve
merkezi bir rol tistlenmektedir. Klinik olmayan 6rneklerde,
benlik saygis1 sosyal kaygi ve olumsuz degerlendirilme
korkusu ile 6nemli olgiide iligkilidir. Olumlu benlik saygisi

olumsuz etkilere kars1 koruma saglar.

Ozgiiven, bireylerin yeteneklerine ve degerlerine olan
inanglarini yansitan temel bir psikolojik yapidir. Sporun
psikolojik faydalarinda kilit bir rol oynar. Woodman ve
Hardy oOzgiiven ve performans arasindaki iligkinin meta
analizini yapmis ve r = 0,25 (%95 CI 0,19, 0,30) bulmustur
[5]. Sporda hedeflere ulagsmak, fiziksel yetenekleri gelistirmek
ve sosyal etkilesimlerde bulunmak 6zgiiveni artirarak beden
memnuniyetinin artmasina ve sosyal kayginin azalmasina yol
agabilir [3].

Tirkiyede O6grenim goéren iiniversite Ogrencileri {izerinde
yapilan ¢alismalar da bu konunun 6énemini vurgulamaktadur.
Goregenli tarafindan yapilan bir ¢aligma, Tiirk kiltiiriiniin
kolektivist 0Ozelliklerinin beden imaji algisin1 ve sosyal
onay ihtiyacini etkiledigini gostermektedir [6]. Toplumsal
beklentilerin yogun oldugu Tiirk toplumunda gencler, fiziksel
goriiniimleri ve sosyal degerlendirmeleri konusunda daha
fazla endige duyabilmektedir [7]. Bu nedenle, Tiirk {iniversite
ogrencileri arasinda beden memnuniyetsizligi ile olumsuz
degerlendirilme korkusu arasindaki iliskinin incelenmesi
biiyiik 6nem tagimaktadir.

Sosyal Biligsel Teori perspektifinden bakildiginda, 6zgiiven
0z yeterlilik ile yakindan iligkilidir. Kisinin belirli gérevleri
bagariyla tamamlayabilecegine dair inancini ifade eder [8].
Spor ve fiziksel aktivite baglaminda, artan 6z yeterlilik kisinin
fiziksel goriintimiine iliskin olumlu algilar1 gii¢lendirebilir
ve sosyal durumlarda 6zgiiveni artirabilir. Bu teorik cerceve,
sporun beden memnuniyeti tzerindeki etkilerine aracilik
etmede Ozglivenin rolint a¢iklamak agisindan Onem

tagimaktadir.

Benlik Saygis1 Teorisine gore, spora katilmak benlik saygisini
artirarak ve olumsuz degerlendirilme korkusunu azaltarak
beden memnuniyetini olumlu yonde etkileyebilir. Rosenberg,
bireyin kendisine yonelik genel olumlu ya da olumsuz
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tutumunu ifade eden benlik saygisi kavramini gelistirmistir [9].
Psikolojik esenlikigin kritik bir Sneme sahiptir. Ozsaygisi yiiksek
olan kisiler fiziksel gortintimlerini daha olumlu degerlendirme
egilimindedir ve bagkalarinin olumsuz degerlendirmelerinden
daha az etkilenirler.

Sosyal Karsilastirma Teorisine gore, spor ortamlarindaki
olumlu deneyimler bireylerin 6z-degerlendirme siireglerini
etkileyebilir. Festinger tarafindan ortaya atilan bu teori,
bireylerin kendilerini degerlendirmek i¢in bagkalariyla
[10].

ortamlarindaki bagarilar ve gelismeler, 6z degerlendirmeleri

kiyaslama egiliminde olduklarini  belirtir Spor

olumlu yonde etkileyebilir ve beden memnuniyetini artirabilir.

Ozgiivenin aracilik roliine iliskin ¢aligmalar literatiirde sinirl
olmakla birlikte, baz1 ¢aligmalar bu konuya 151k tutmaktadir.
Ouyang ve arkadaslari, 6z yeterlilik (B = 0.32, P <0.01) ve
6z sayginin (p = 0.21, P <0.01) spora katilimi énemli 6lgiide
yordadigini ve 6z yeterlilik ve 6z sayginin beden imaji ile spora
katilim arasindaki iligkiye aracilik ettigini bulmustur [11]. Bu
bulgular, spor ve beden imaj1 arasindaki iligkide benlik saygisi
gibi yapilarin 6nemini vurgulamaktadir.

Ayrica, olumsuz degerlendirilme korkusu ile yeme ve beden
imaji1 bozukluklar1 arasindaki gi¢lii korelasyon goz onitine
alindiginda, bu konunun halk saghig: agisindan 6nemi ortaya
¢ikmaktadir. Olumsuz degerlendirilme korkusunun, kisinin
dis gortintiginin olumsuz degerlendirilecegi endisesinden
kaynaklanan sosyal kaygilar nedeniyle yeme bozukluklarinin
dogrudan bir nedeni oldugu bildirilmektedir. Bu korku,
depresyon ve sosyal karsilagtirmaya kiyasla daha yiiksek
oncelikte yer almaktadir.

Bu teorik ve ampirik bulgular 1s1ginda, bu ¢alismanin
temel amaci, Universite Ogrencileri arasinda sporun beden
memnuniyeti ve olumsuz degerlendirilme korkusu tizerindeki
etkilerinin bir aracis1 olarak oOzglivenin roliinii sistematik
olarak incelemektir. Bu dogrultuda asagidaki hipotezler
gelistirilmistir:

H1: Beden Memnuniyeti ile Olumsuz degerlendirilme korkusu
arasinda negatif yonlii bir iliski vardur.

Bu hipotez, beden memnuniyeti yiiksek olan bireylerin
dusitk
ongoriistine dayanmaktadir. Literatiirdeki bulgulara gore,

olumsuz degerlendirilme korkusunun olacagi
beden imaji memnuniyetsizligi ile olumsuz degerlendirilme
korkusu arasinda pozitif bir iligki vardir [12]. Tersine, beden
memnuniyeti yitksek olan bireylerin sosyal ortamlarda
kendilerini daha giivende hissedecekleri ve bagkalarinin
olumsuz degerlendirmelerinden daha az endise duyacaklar:

ongorilmektedir.

H2: Beden Memnuniyeti ile Ozgiiven arasinda pozitif yonlii bir
iliski vardir.

Bu hipotez, fiziksel goriiniimlerinden memnun olan bireylerin

ozgiiven diizeyinin yiliksek olacag1 6ngoriisiine dayanmaktadir.
Beden imaji1 ve 6z sayg arasindaki pozitif iligki [1] bu hipotezi
desteklemektedir. Fiziksel gortinimlerinden memnun olan
kisiler daha olumlu bir benlik algisina sahip olma egilimindedir
ve bu da dzgiivenlerini artirir.

H3: Ozgiiven ile Olumsuz degerlendirilme korkusu arasinda
negatif yonlii bir iliski vardur.
Bu hipotez, yiiksek Ozgiivene sahip bireylerin olumsuz

daha az
dayanmaktadir. Ozgiiveni yiiksek olan kisiler sosyal ortamlarda

degerlendirmelerden korkacagi  6ngoriisiine
kendilerini daha giivende hisseder ve baskalarinin olumsuz
degerlendirmelerinden daha az etkilenir [9]. Dolayisiyla,
ozgiiven olumsuz degerlendirme korkusuna kars1 koruyucu bir

faktor olarak islev gorebilir.

H4: Beden Memnuniyeti ile Olumsuz degerlendirilme korkusu
arasindaki iligkiye 6zgiiven aracilik etmektedir.

Bu hipotez, beden memnuniyetinin olumsuz degerlendirilme
korkusunu 6zgiiven araciliiyla dolayli olarak etkiledigi
flk olarak, yiiksek beden
memnuniyetine sahip bireyler 6zgiiven artis1 yasar ve bu da

ongoriisiine dayanmaktadir.
olumsuz degerlendirilme korkusunun azalmasina yol agar.
Bu aracilik modeli, sporun psikolojik etkilerini anlamak i¢in
6nemli bir mekanizma olabilir.

Bu ¢aligmanin bulgulari, psikolojik siireglerin teorik olarak
anlagilmasina katkida bulunacak ve tiniversite dgrencilerine
yonelik destek programlarnin pratik olarak gelistirilmesine
rehberlik edecektir. Ornegin, sporun beden imaji ve sosyal

kaygi
anlagilmasi, kampiis rekreasyon programlarinin ve psikolojik

tizerindeki etkilerinde 0Ozgiivenin araci roliiniin
destek hizmetlerinin daha etkili bir sekilde tasarlanmasina
yol agabilir. Ayrica bu bulgular, Tiirk {iniversite 6grencilerinin
psikolojik iyi olma halini iyilestiren kanita dayali miidahale

programlarinin gelistirilmesi i¢in degerli bilgiler saglayacaktir.

YONTEM
Arastirma Modeli

Bu aragtirmada, iki ya da daha fazla degiskenin birbiriyle nasil
iliskili oldugunu incelemek icin yapisal esitlik modellemesi
kullanilmistir. Bu yontem, degiskenler arasinda bir iliski olup
olmadigini ve bu iligkinin nasil bir yapiya sahip oldugunu
anlamaya yardimci olur. Ayni zamanda bu degiskenlerin

birlikte nasil degistigi de degerlendirilmistir [13, 14].
Evren ve Orneklem

Aragtirmanin  evrenini, Atatiirk Universitesinde 6grenim
aktif
belirlenmesinde,

goren ogrenciler olusturmaktadir. Katiimcilarin

gontllilik esasina dayanan ve nitel

aragtirmalarda sik¢a kullanilan 6l¢iit (kriter) Ornekleme
yontemi tercih edilmistir.
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Bu yontemde, belirli bir amaca yonelik olarak 6nceden
tanimlanmus olgitleri karsilayan bireyler secilmektedir [15].
Arastirma kapsaminda belirlenen olgiitler; katilimcilarin
aktif bir {iniversite 6grencisi olmasi ve arastirmaya goniillii
olarak katilmay1 kabul etmesidir. Bu yaklasim, o6rneklem
grubunun aragtirmanin amaciyla ortiismesini saglayarak veri
gecerliligini artirmaktadir.

Orneklem biiyiikliigii, Raosoft érneklem hesaplama araci ile
belirlenmis [16] ve %5 hata pay: ile %95 giiven diizeyinde
minimum 385 katilimcinin yeterli olacagi saptanmustir.
Ayrica Yazicioglu ve Erdogan tarafindan yapilan 6rneklem
hesaplamalarinda da +0.05 oOrnekleme hatasi ile 384
katilimcinin genis evrenleri temsil edebilecegi belirtilmistir
[17]. Bu ¢ercevede, arastirmaya 464 ogrenci dahil edilmistir.
Bu sayi, hem onerilen 6rneklem biiyiikliigliniin iizerinde
olmasi hem de genis katilmci profili sunmasi agisindan
caligmanin temsil glictinti giiglendirmektedir.

Katilimcilarin demografik 6zelliklerine iliskin bulgular Tablo
I'de sunulmustur. Cinsiyet dagilimma gore katilimcilarin
%64,6’s1kadin (n=290), %35,4’1 erkek (n=159) olup, bu durum
kadin 6grencilerin ¢aligmaya daha yiiksek katilim gosterdigini
ortaya koymaktadir. Bunun yani sira, katiimcilarin %57,5’i
(n=258) sportif aktivitelere katildigini belirtmis, %42,5i
(n=191) ise herhangi bir sportif faaliyette bulunmadigin
ifade etmistir. Bu dagilim, iniversite 6grencileri arasinda
fiziksel aktivite bilincinin O6nemli bir diizeyde oldugunu
gostermektedir. Katilimcilarin yas ortalamasi 21.53; standart
sapmast ise 1,92 olarak hesaplanmustir. Yas verilerinin diistiik
sapma degeri gostermesi, drneklem grubunun yas bakimindan
homojen bir yapida oldugunu isaret etmektedir.

Tablo 1. Orneklem Grubu Dagihmi

n %
Cinsiyet Kadin 290 64.6
E Erkek 159 354
D Z3
Sportif Aktivite 5;;2 Igf 3;;;
Toplam 449 100
n X Ss.
Yas 449 21:53 192

Veri Toplama Araclari

Beden Memnuniyeti Olgegi: Avalos ve digerleri tarafindan
[18]. Turkiyedeki faktér yapisi Bakalim
ve Tagdelen-Karkcay tarafindan gergeklestirilmistir [19].

gelistirilmistir

Olgegin uyarlama ¢alismasinda 741 {iniversite 6grencisi yer
almistir. Olgek 9 maddeden olugmaktadir. “Genel Beden
Memnuniyeti” ve “Beden Imajina Yatirim” seklinde iki faktérii
vardir. “Genel Beden Memnuniyeti” faktériindeki maddeler
1, 2., 3., 4, 5., 8., 9.; “Beden Imajlna Yatirim” faktorindeki
maddeler ise 6. ve 7. maddelerdir. Likert tipi ve 5 segeneklidir
(“1” Higbir zaman, “2” Nadiren, “3” Bazen, “4” Siklikla ve
“5” Her zaman seklinde). Olgekte tersten puanlanan madde
bulunmamaktadir. Olgekten alinan yiiksek puanlar yiiksek
beden memnuniyetini yansitmaktadir. Bakalim & Tasdelen-
Karkgay tarafindan kadin ve erkek {iniversite 6grencileriyle

yapilan uyarlama ¢aligmasinda kadin katilimcilar icin “Genel
Beden Memnuniyeti” faktériiniin Cronbach Alfa i¢ tutarlilik
katsayist .89 olarak; “Beden Imajina Yatirim” faktoriiniin
ise .62 olarak bulunmustur. Erkek katilimcilar icin “Genel
Beden Memnuniyeti” faktoriiniin Cronbach Alfa i¢ tutarlilik
katsayis1 .90; “Beden Imajina Yatirim” faktdriiniin ise .65
olarak bulunmugtur [19].

Olumsuz Degerlendirilme Korkusu Olgegi:  Olgegin
ozelikleri  ilk

incelenmistir [4]. 12 maddeden olusan Ol¢cegin maddeleri

psikometrik olarak Leary tarafindan
Watson ve Friend tarafindan gelistirilen 30 maddelik Olumsuz
Degerlendirilme Korkusu Olgeginden alinmigtir [20]. Cetin
ve digerleri tarafindan 6l¢egin Tiirk¢e uyarlamasinin gecerlilik
ve glvenirlik ¢aligmasi Leary‘nin 12 maddelik formundan
alinarak iiniversite 6grencilerinden olugan bir 6rneklem ile
incelenerek yapilmigtir [21]. ODKO i¢in Cronbach Alpha
i¢ tutarlik katsayisi .84 olarak bulunmugstur. Test-tekrar test
gtivenirlik katsayis1 .82 ve test yarilama yontemiyle hesaplanan
giivenirlik zkatsayis1.83’tiir. ODKO ile SGKO arasinda .60
iliski oldugu saptanmistir. Ayrica ODKO’niin madde ayirt
ediciligini ve maddelerin toplam puan: yordama derecesini
ortaya koymak iizere madde analizi ve %27’lik alt-iist grup
kargilagtirmalar1 yapilmisti. ODKO’niin Tiirkge formunun
madde-toplam korelasyon katsayilarinin .37 ve .68 arasinda
oldugu sonucuna ulagilmistir Dordiinci maddenin (Bir
kisinin tizerinde nasil bir izlenim biraktigimla ilgili olarak
nadiren endiselenirim) madde toplam korelasyonu degerinin
(-.03) ve faktor analizi sonucu faktor yiikiintin kabul edilebilir
diizeyde olmadigi gozlemlenmis ve s6z konusu madde
cikarilarak analizler tekrar edilmistir. Buna gére ODKO, Leary
(1983) tarafindan gelistirilen 12 maddelik 6zgiin formundan
farkli olarak 11 maddelik bir 6l¢me araci haline gelmistir
(EK-C). Bu 79 arastirmanin 6rneklemi ile yapilan giivenirlik
analizi sonucunda Cronbach’s Alpha (a) degerinin .94 oldugu
bulunmustur [4].

Ozgiiven Olgegi: Bireylerin ozgiiven diizeylerini 6l¢mede
kullanilan 6zgliven 06lgegi, Akin tarafindan gelistirilmistir
[22]. Ozgiiven &lgegindeki toplam madde sayis1 33’tiir. 5
dereceli likert tipi hazirlanan bu ol¢ekten alinabilecek en
yiiksek puan 165, en diisitk puan ise 33’tiir. Olumsuz madde
bulunmayan 6l¢ekten alinan yiksek puan, yiiksek diizeyde
dzgiiveni gostermektedir. Ozgiiven dlgeginden 2,5 puanin alti
diisiik, 2,5 ile 3,5 arasi orta, 3,5 ve {izeri ise yiiksek derecede
ozgiiveni gostermektedir. Olgek iki faktdrden, alt boyuttan
olusmaktadir. I¢ dzgiiven: 1, 3, 4, 5, 7, 9, 10, 12, 15, 17, 19,
21, 23, 25, 27, 30, 32 numarali maddelerden olugmakta
ve bireylerin kendilerine yonelik 6zgiivenleriyle iligkili
oldugu, bireyin kendini sevmesi, tanimasi, agik hedefler 30
belirlemesi, pozitif diisiinme becerisine sahip olmasz, giigli ve
zayif yonlerini bilmesi gibi 6zelliklerini degerlendirmektedir.
Diger maddeler ise, dig ozgiiven; 2, 6, 8, 11, 13, 14, 16, 18,
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20, 22, 24, 26, 28, 29, 31, 33 olarak adlandirilmis, bireylerin
dis gevre ve sosyal yasamlarina yonelik ézgiivenleriyle iligkili
oldugu, bireylerin kolay iletisim kurabilmesi, kendini saglikli
bicimde ifade edebilmesi, duygularini kontrol edebilmesi ve
risk alabilmesi gibi zellikleri icermektedir. Ozgiiven 6l¢eginin
i¢ tutarlilik katsayilar1 6l¢egin biitiint i¢in 0,83, i¢ Ozgiliven
ve dig 6zgiiven alt dlgekleri igin sirasiyla, 0,83 ve 0,85 olarak
bulunmustur. Olgegin test-tekrar test giivenirlik katsayilar1 ise
olgegin biitlinil i¢in 0,94, i¢ dzgliven alt 6lcegi icin 0,97 ve dis
6z-giiven igin 0,87 olarak bulunmugtur [23].

Gecerlik, Glvenirlik ve Normallik

Bu caligmada kullanilan 6lgeklerin gegerlik ve giivenilirlik
diizeyleri, sirasiyladogrulayicifaktoranalizi (DFA) veigtutarlilik
katsayilar1 (Cronbach’s Alpha) araciligiyla degerlendirilmistir.
Uygulanan DFA sonuglari, her bir 6l¢egin tek faktorli yapisinin
verilerle istatistiksel olarak anlamli ve kabul edilebilir bir uyum
gosterdigini ortaya koymustur. Olgeklerin giivenilirligini
belirlemek amaciyla hesaplanan Cronbach’s Alpha katsayilari
ise, kullanilan o6l¢im araglarinin i¢ tutarliliginin yiiksek
diizeyde oldugunu gostermektedir. Olgeklere iliskin gegerlik,
gtivenilirlik ve normallik analizlerinin detayli bulgular1 Tablo
2de sunulmustur (BM: Beden Memnuniyeti; ODK: Olumsuz
Degerlendirilme Korkusu; OG: Ozgiiven).

Tablo 2.istatistiksel Model Uygunluk indeksleri ve Psikometrik
Ozellikler

indeks Tyi Uyum Kabul Edilebilir  BM ODK oG

X2 4f <3 <3(XF /df)<s 4.18 372 291

CFI 295 >.85 05 94 .85
RMSEA <05 <08 .08 07 .06

SRMR <05 <08 04 05 .05

Cronbach's Alpha 0.70 (a) 0.90 0.60 (o) 0.70 .87 .82 91
Skewness -1 (Deger) +1 -2 (Deger) +2 -.492 129 -1.131

Kurtosis -1 (Deger) +1 -2 (Deger) +2 -.374
X/df; CFI; RMSEA; SRMR [24; 25; 26]. Cronbach's Alpha [27]. Skewness; Kurtosis [28].

-.524 1.266

Calismada kullanilan O6lgeklerin gecerlik ve giivenilirlik
diizeyleri, dogrulayici faktor analizi (DFA) ve i¢ tutarlilik
katsayilar1 (Cronbach Alfa) araciligiyla degerlendirilmistir.
DFA sonuglari, her bir 6l¢egin tek faktorlii yapisinin verilerle
uyumlu oldugunu ortaya koymustur. Cronbach Alfa katsayilari
ise, kullanilan 6l¢itim araglarinin yiiksek diizeyde i¢ tutarliliga
sahip oldugunu gostermektedir. Normallik analizi bulgular: da
tiim oOlgeklerin kabul edilebilir sinirlar igerisinde yer aldigini
ortaya koymustur. Olgeklere iliskin gecerlik, giivenilirlik ve
normallik analizine ait bulgular Tablo 2'de sunulmaktadir.

Arastirma Yayin Etigi

Bu ¢alismanin etik onami, Atatiirk Universitesi Spor Bilimleri
Aragtirmalar1 Etik Kurulu oy birligi ile kabul edilmistir
(Toplant: Tarihi: 30.04.2025, Toplant: No: 2025/04).

Verilerin analizi

Bu aragtirmada veri analiz siirecinin gegerliligini ve
giivenilirligini saglamak amaciyla oncelikle aykiri degerler
ve eksik veriler analiz edilmistir. Verilerin ¢ok degiskenli
normallige uygunlugu, Mahalanobis uzakliklar1 ve Z-skorlar:

dikkate alinarak degerlendirilmis; ayrica, ¢arpiklik ve basiklik

katsayilart IBM SPSS 27 yazilimi araciligiyla hesaplanmuistir.
Carpiklik ve basiklik degerlerinin +1 araliginda bulunmasi,
verilerin normal dagilim gosterdigini ve parametrik testlerin
uygulanabilirligini dogrular niteliktedir [28]. Yapilan bu
kontroller sonucunda, verilerin normallige uygun oldugu
belirlenmis ve buna dayanarak parametrik analizlerin gecerliligi
teyit edilmistir (Bkz. Tablo 2). Ol¢me araglarinin faktér
yapilarini dogrulamak amaciyla, IBM SPSS AMOS 24 programi
kullanilarak Dogrulayici Faktor Analizi (DFA) uygulanmugtir.
DFA sonuglari, her bir 6lgegin teorik yapisiyla uyumlu faktor
¢oziimlemeleri sundugunu ortaya koymustur. Verilerin normal
dagilim gostermesi nedeniyle, analizlerde kovaryans matrisine
dayalit Maximum Likelihood (ML) yontemi tercih edilmis, bu
da modelin istatistiksel gecerliligini giiclendirmistir. Boylece,
analizlerin gtivenilirligi ve i¢sel tutarlilig1 daha saglam temellere
oturtulmugtur.

Hipotez testlerine gegilmeden once, aragtirma degiskenleri
arasindaki korelasyonel yapilar incelenmistir. Bu asama,
degiskenler arasindaki dogrusal etkilerin yonii ve giiciinii
onceden degerlendirme agisindan kritik bir adim olarak
gerceklestirilmistir. Korelasyon analizleri, hipotez testleri i¢in
gerekli istatistiksel alt yapiy1 saglamis ve modelin kurulmasina
temel olusturmustur.

Hipotez testi siirecinde, oncelikle H1 hipotezi kapsaminda,
bagimsiz degisken olan beden memnuniyetinin, bagimh
degisken olan olumsuz degerlendirilme korkusu {izerindeki
dogrudan etkisi ¢oklu regresyon analizi ile test edilmistir. H2
hipotezi kapsaminda, 6zgiiven diizeyinin beden memnuniyeti
tizerindeki etkisi degerlendirilmistir. Son olarak, H3 hipotezi
dogrultusunda, 6zgiiven degiskeninin beden memnuniyeti ile
olumsuz degerlendirilme korkusu arasindaki etkide bir tastyic
(arac1) rol oynayip oynamadigi, Hayes'in (2022) gelistirmis
oldugu PROCESS Makro Model 4 araciligiyla analiz edilmistir
[29]. Bu analizler, 6zgiivenin agiklanan etki yollar: tizerindeki
katkisini degerlendirmek amaciyla yiritiilmustiir. Ayrica, bu
model hem spor yapan hem de spor yapmayan bireyler i¢in
ayr1 ayri test edilmistir. Béylece modelin gruplar diizeyinde
gecerliligi karsilastirmali olarak incelenmis ve degiskenler arasi
yapisal farkliliklar derinlemesine analiz edilmistir.

etki istatistiksel

givenilirligini artirmak amaciyla Bootstrap yontemine dayali

Tum dolayl analizlerinde, sonuglarin
regresyon analizleri uygulanmis; 5000 6rneklem ile %95 giiven
araliginda etkiler degerlendirilmistir. Dolayli etkinin anlamli
olarak kabul edilebilmesi i¢in, giiven araliginin sifir (0) degerini

icermemesi gerektigi temel alinmigtir [29, 30].

BULGULAR

Bu arastirmanin temel amaci, kadin {iniversite 6grencilerinde
ozglivenin (X), sosyal goriiniis kaygist (Y) tizerindeki etkisini
degerlendirmek ve bu iliskide beden memnuniyetinin (M)
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araci degisken olarak islev goriip gérmedigini analiz etmektir.
Bu kapsamda, degiskenler arasindaki dogrudan, dolayli ve
toplam etkiler, Hayes tarafindan gelistirilen PROCESS makro
Model 4 kullanilarak istatistiksel olarak incelenmistir [29].

Tablo 3. Degiskenler Arasindaki Korelasyonlar ve Ortalama
Puanlar

Degi BM ODK [eYel

X Ss.
BM 1 35.68 6.49
ODK -.318%* 1 25.57 8.21

0G .388%* -418** 1 148.19 17.28
*p<.05, ¥¥p<.01 (BM: Beden Memnuniyeti; ODK: Olumsuz Degerlendirilme Korkusu; OG: Ozgiiven)

Tablo 3’te yer alan bulgular, degiskenler arasinda istatistiksel
olarak anlamli iligkiler bulundugunu goéstermektedir. Beden
memnuniyeti ile olumsuz degerlendirilme korkusu arasinda
negatif yonli bir iliski saptanmistir (r = -.318, p < .001);
bu durum, bedeninden memnun olan bireylerin sosyal
ortamlarda olumsuz degerlendirilme kaygisinin daha diisitk
oldugunu gostermektedir.

Ayrica, ozgiiven ile beden memnuniyeti arasinda pozitif bir
iligki (r = .388, p <.001), 6zgiiven ile olumsuz degerlendirilme
korkusu arasinda ise negatif bir iliski (r = -.418, p < .001)
bulunmustur. Bu sonuglar, 6zgiiven diizeyi arttik¢a bireylerin
bedenlerinden daha fazla memnun olduklarini ve sosyal
degerlendirme kaygilarinin azaldigini gostermektedir.

Genel olarak, korelasyon bulgular1 degiskenler arasinda
kuramsal olarak beklenen yonlerde ve anlamli iligkiler
bulundugunu ortaya koymakta; regresyon ve aracilik
analizleri i¢in uygun bir temel sunmaktadir. Bu dogrultuda,
degiskenler arasindaki anlamli korelasyonlar dikkate alinarak,
bir sonraki asamada 6zgiiven degiskeninin aracilik roliini test
etmek amaciyla aracilik modeline iliskin yapisal analizlere

gecilmistir.

Tablo 4. Spor Yapan Katilimcilar icin Aracilik Analizi Sonuclar
(N =258)

Yol Tiirii Etkilesim Yonii B SE t p 95% GA B (Std.)
’ Beden Memnuniyeti — Olumsuz [-0.528, -
Toplam Etki (c) Degerlendirilme Korkusu —0.379 0.076 —4.99 <.001 Z0.229] —0.298
5 ... Beden Memnuniyeti — Olumsuz ; [-0.364,
Dogrudan Etki (¢”) Depiisndiile Kotk -0.213 0.077 -2.78 .006 Z0.062] —0.168
a Yolu Beden Memnuniyeti — Ozgiiven 1021  0.163 6.28 <.001 [10'37:11]’ 0.366
Ozgiiven — Olumsuz - 5 [-0.216,
bixols Degerlendirilme Korkusu “Qlos 0.027-372 =001 —0.108] 0321
. . Beden Memnuniyeti — Ozgiiven — [-0.241,
Dolayh Etkd (ah) Olumsuz Degerlendirme Korkusu #0166, G036 - — —0.101] =130
Tablo 4 incelendiginde yapilan analizler, beden
memnuniyetinin ~ spor  yapan  bireylerde  olumsuz

degerlendirilme korkusu tizerinde anlamli ve negatif yonlii bir
etkiye sahip oldugunu gostermektedir (B = -0.379, p < .001).
Bireylerin bedenlerinden memnuniyet duymalari, sosyal
ortamlarda bagkalar1 tarafindan olumsuz degerlendirilme
olasiligina kars1 duyulan kayginin azalmasiyla baglantilidir.

Beden memnuniyeti degiskenine 6zgiiven dahil edildiginde,
beden memnuniyetinin olumsuz degerlendirilme korkusu
tizerindeki  etkisi azalmaktadir, ancak anlamliligim
korumaktadir (B = -0.213, p = .006). Bu durum, beden
memnuniyetinin olumsuz degerlendirilme korkusunu azaltici

etkisinin bir béliimiiniin 6zgtiven tizerinden gerceklestigini
gostermektedir.

Ayrica, beden memnuniyetinin &zgiiveni pozitif yonde
etkiledigi (B = 1.021, p < .001), Ozgiivenin ise olumsuz
degerlendirilme etkiledigi
goriilmektedir (B =-0.162, p <.001). Bu bulgular, bedeninden

korkusunu negatif y6nde
memnun olan bireylerde 6zgiiven diizeyinin yiikseldigini ve
bunun sonucunda sosyal kayginin énemli 6l¢iide azaldigini
ortaya koymaktadir.

Bootstrap yontemiyle test edilen dolayli etki anlamli bulunmusg
(B = -0.166, %95 GA [-0.241, -0.101]) ve giiven aralig1 sifir
degerini icermemistir. Bu sonug, beden memnuniyetinin
olumsuz degerlendirilme korkusu tizerindeki etkisinin bir

kisminin 6zgiiven yoluyla aktarildigini gostermektedir.

Tablo 5. Spor Yapmayan Katilimcilar icin Aracilik Analizi
Sonuclari (N:191)

EtKi Tiirii Etkilesim Yonii B SE t P 95% GA P (Std.)
2 Beden Memnuniyeti — Olumsuz 5 [-0.603,
Toplam Etki (c) Degerlendirilme Korkusu —0.432 0.087 —4.99 <.00L Z0.261] —0.341
» . Beden Memnuniyeti — Olumsuz [-0.434,
» ) ) 2
Dogrudan Etki (¢*) Degerlendirilme Korkusu —0.256 0.090 -2.84 .005 Z0.078] —0.202
2 Yolu Beden Memnuniyeti — Ozgiiven 1.040 0.166 6.26 <.00l [:)37572] 0.415
Ozgiiven — Olumsuz [-0.240,
b Yolu Debirlenditilios Korkisi —0.169 0.036 —4.69 <.00L 0.098] -0.335
c Beden Memnuniyeti — Ozgiiven — [-0.273,
. s _
Dolayh Etki (3b) Olumsuz Degerlendirilme Korkusu SONE D —0.097] 132

Tablo 5 incelendiginde Bu grupta elde edilen bulgular, spor
yapmayan bireylerde beden memnuniyetinin, olumsuz
degerlendirilme korkusu {izerinde anlamli ve negatif yonlii bir
etki olusturdugunu gostermektedir (B =-0.432, p <.001). Yani,
bedeninden memnun olan bireylerin sosyal degerlendirilme

kaygisi daha diistiktiir.

modele dahil edildiginde, beden

memnuniyetinin olumsuz degerlendirilme korkusu tizerindeki

Ozgiiven  degiskeni

etkisi zayiflamig ancak anlamli kalmistir (B = -0.256, p =
.005). Bu durum, bu etki siirecinde 6zgiivenin araya giren bir

rol ustlendigini gostermektedir.

Beden memnuniyeti, 6zgiiveni anlaml bicimde artirmaktadir
(B = 1.040, p < .001); 6zgiiven ise, olumsuz degerlendirilme
korkusunu anlamli bi¢cimde azaltmaktadir (B = -0.169, p <
.001). Bu yapisal yol, bedeninden memnun olan bireylerin
daha yiiksek 6zgiiven gelistirdigini ve bunun da sosyal kaygiy:
diistirdiiglinti gostermektedir.

Bootstrap analiziyle elde edilen dolayl: etki istatistiksel olarak
anlamlidir (B = -0.176, %95 GA: -0.273 ile —-0.097). Giiven
araliginin sifir icermemesi, bu etkinin giivenilir oldugunu
gostermektedir. Dolayisiyla, beden memnuniyetinin olumsuz
degerlendirilme korkusu tzerindeki etkisinin bir kismi

ozgiiven yoluyla gerceklesmektedir.

Bucaligmada,bedenmemnuniyetininolumsuzdegerlendirilme
korkusu iizerindeki etkisinde 6zgiivenin oynadigi rol hem
spor yapan hem de spor yapmayan bireylerden olusan iki ayr1
orneklem grubu tizerinde analiz edilmigtir. Her iki grupta da
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PROCESS Model 4 araciligryla yapilan yapisal yol analizleri,
modelin anlamli ve kuramsal olarak tutarl sekilde isledigini
gostermistir.

Her iki grupta da beden memnuniyeti arttik¢a olumsuz
degerlendirilme korkusunun azaldigi goériilmektedir. Ancak
bu etki, spor yapmayan bireylerde daha yiiksek bir diizeyde
gerceklesmistir (B = -0.432) ve spor yapan bireylere kiyasla
toplam etkisi daha giiclidiir (spor yapanlarda B = -0.379).
Bu durum, spor yapmayan bireylerde beden algisinin sosyal
degerlendirme kaygis1 iizerindeki etkisinin daha dogrudan ve
belirgin oldugunu gostermektedir.

Ozgiiven, her iki grupta da beden memnuniyetini olumsuz

degerlendirilme korkusuna baglayan anlamli bir yol

olusturmustur.  Yani, bireyler bedenlerinden memnun
olduklarinda ozgiiven diizeyleri artmakta; artan ozgiiven
ise sosyal ortamlarda olumsuz degerlendirilme korkusunu
azaltmaktadir. Bu yap1 hem spor yapan hem de yapmayan
gruplarda benzer bigimde islemektedir. Ancak dolayl: etkinin
biyiikliigii, spor yapmayan grupta (B = -0.176) spor yapan

gruba gore (B = -0.166) biraz daha fazladir.

Buna ek olarak, standartlastirilmis katsayilara bakildiginda,
ozgtivenin olumsuz degerlendirilme korkusu tizerindeki etkisi
her iki grupta da giiclidiir, ancak bu etki spor yapanlarda
biraz daha belirgindir ( = -.357 spor yapanlar, p = -.335 spor
yapmayanlar).

TARTISMA VE SONUC

Bu ¢aligma, tniversite 6grencilerinde beden memnuniyeti,
olumsuz degerlendirilme korkusu ve ozgiiven arasindaki
dinamikleri incelemek ve 6zgiivenin araci roliinii incelemek
Elde beden

degerlendirilme  korkusunu

amaciyla yuratilmustir. edilen bulgular,

memnuniyetinin  olumsuz
azalttigini, Ozgiivenin ise bu iliskide kismi aracilik roli
uistlendigini gostermektedir. Ayrica, spor yapma durumunun
bu iliskiler tizerindeki etkisi de analiz edilmis, her iki grupta
da benzer dinamiklerin isledigi ancak etki biiyiikliiklerinde

farkliliklar oldugu gorilmiigtiir.

Beden memnuniyeti ve olumsuz degerlendirilme korkusu
arasindaki iliski, 6zellikle sosyal psikoloji ve klinik psikoloji
alanlarinda siklikla incelenen bir konudur [31; 32]. Bu
galigmanin bulgulari, bedeninden memnun olan bireylerin
sosyal ortamlarda olumsuz degerlendirilme korkusunun daha
disiik oldugunu desteklemektedir. Bu sonug, literatiirdeki
onceki caligmalarla tutarhdir [33; 34]. Ornegin, Pila ve
arkadaslari, beden memnuniyeti yiiksek olan bireylerin sosyal
kaygi diizeylerinin daha diisitk oldugunu belirtmistir [34].
Benzer sekilde, Cash, beden algisi ile sosyal anksiyete arasinda
gliclii bir negatif iliski oldugunu vurgulamistir [31].

Ozgiivenin bu siirecteki araci rolii, bulgularimizda istatistiksel
olarak anlamli ¢ikmistir. Bu durum, beden memnuniyetinin

artmasinin  Ozgiiveni yiikselttigini ve bu sayede olumsuz
degerlendirilme korkusunun azaldigini gostermektedir. Bu
bulgu, o6zgiivenin psikolojik iyi olus tizerindeki koruyucu
35].
Ozellikle, Orth ve Robins, dzgiivenin sosyal kaygiy: azaltan

etkisini vurgulayan calismalarla oOrtiigmektedir [9,

bir faktér oldugunu ve bireylerin kendilerini daha giivende
hissetmelerini sagladigini belirtmistir [35].

Ayrica, spor yapma durumunun bu iliskiler tizerindeki etkisi
incelendiginde, spor yapan ve yapmayan gruplar arasinda
farkliliklar oldugu goriilmiistiir. Spor yapmayan bireylerde
beden memnuniyetinin olumsuz degerlendirilme korkusu
tizerindeki dogrudan etkisi daha gii¢lii ¢ikarken, spor
yapanlarda 6zgiivenin aracilik etkisi biraz daha belirgindir. Bu
bulgu, fiziksel aktivitenin beden algisi ve 6zgiiven tizerindeki
olumlu etkilerini gosteren galigmalarla desteklenmektedir [3,
36].

H1: Beden Memnuniyeti ile Olumsuz Degerlendirilme Korkusu
Arasinda Negatif Yonlii Bir Iliski Vardir.

Bu ¢aligmada, beden memnuniyeti ile olumsuz degerlendirilme
korkusu arasinda negatif bir iligki oldugu bulunmustur. Bu
sonug, sosyal degerlendirme kaygisi teorisi [33] ve beden
imgesi ¢aligmalariyla uyumludur [31]. Bedeninden memnun
olan bireyler, sosyal ortamlarda daha az kaygi yasamakta ve
bagkalarinin degerlendirmelerine daha az odaklanmaktadir.

Literatiirde, beden memnuniyeti diisiik olan bireylerin sosyal
anksiyete diizeylerinin daha yiiksek oldugu belirtilmistir [32].
Ozellikle, iiniversite ogrencileri gibi gen¢ yetiskinlerde beden
algisinin sosyal kaygiy1 6nemli 6l¢iide etkiledigi goriilmektedir
[34]. Bu ¢alismanin bulgular1 da bu egilimi desteklemektedir.

H2: Beden Memnuniyeti ile Ozgiiven Arasinda Pozitif Yonlii
Bir iligki Vardur.

Beden memnuniyeti ile 6zgliven arasindaki pozitif iligki, bu
calismada anlamli bulunmustur. Bu bulgu, benlik saygis
teorileriyle [9] ve beden algisinin 6zgiiven tizerindeki etkisini
inceleyen galigmalarla [36] uyumludur. Bedeninden memnun
olan bireyler, kendilerini daha degerli hissetmekte ve bu durum
ozgtvenlerini artirmaktadir.

Hausenblas ve Fallon, fiziksel aktivitenin beden memnuniyetini
ve dolayisiyla 6zgiiveni artirdigini belirtmigtir [3]. Bu ¢alismada
da spor yapan bireylerde beden memnuniyeti ile 6zgiiven
arasindaki iliskinin giigli oldugu gorilmistir. Bu durum,
diizenli fiziksel aktivitenin psikolojik iyi olusa katki sagladigini
gostermektedir.

H3: Ozgiiven ile Olumsuz Degerlendirilme Korkusu Arasinda
Negatif Yonlii Bir Iliski Vardir.

Ozgiiven ile olumsuz degerlendirilme korkusu arasindaki
negatif iliski, bu ¢aliymada anlamli bulunmustur. Bu sonug,
6zgiivenin sosyal kaygiy: azaltan bir faktor oldugunu gosteren
calismalarla [35] tutarhdir.
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Ozgiiveni yiiksek olan bireyler, baskalarinin
degerlendirmelerine daha az 6nem vermekte ve sosyal

ortamlarda daha rahat davranmaktadar.

Learyve Kowalski, 6zgiivenin sosyal kaygiy1 diizenleyen 6nemli
bir psikolojik faktor oldugunu belirtmistir [33]. Bu ¢aliymanin
bulgular1 da 6zgiivenin olumsuz degerlendirilme korkusunu
azaltmada 6nemli bir rol oynadigin: desteklemektedir.

H4: Beden Memnuniyeti ile Olumsuz Degerlendirilme
Korkusu Arasindaki Iliskiye Ozgiiven Aracilik Etmektedir.

Bu ¢alismada, dzgtivenin aracilik rolii oldugu bulunmustur.
Yani, beden memnuniyeti olumsuz degerlendirilme korkusunu
hem dogrudan hem de 6zgiiven araciligiyla dolayli olarak
etkilemektedir. Bu bulgu, benlik kavrami ve sosyal kaygi
arasindaki iligkiyi inceleyen ¢alismalarla [35] ortiismektedir.

Aracilikanalizleri, 6zgiivenin bu siirecte 6nemli bir mekanizma
oldugunu gostermektedir. Bu durum, beden memnuniyetinin
psikolojik etkilerinin 6zgtiven tizerinden gerceklestigini ortaya
koymaktadir. Bu bulgu, klinik uygulamalarda ézgiiven artirici
miidahalelerin sosyal kaygiy1 azaltmada etkili olabilecegini
digiindirmektedir.

Sonug ve Oneriler

Bu c¢aliyma, beden memnuniyeti, 6zgiiven ve olumsuz

degerlendirilme korkusu arasindaki iligkileri incelemis
ve Ozgiivenin aract roliinii ortaya koymustur. Elde edilen
bulgular, beden memnuniyetinin sosyal kaygiy1 azalttigini ve
bu etkinin bir kisminin 6zgiiven araciligiyla gergeklestigini

gostermektedir.

Gelecek caligmalarda, farkli kiiltiirel baglamlarda ve daha
genis Orneklemlerle bu iligkilerin incelenmesi Onerilebilir.
Ayrica, beden memnuniyetini artirmaya yonelik miidahale
programlarinin (6rnegin, biligsel davranis¢i terapi veya fiziksel
aktivite programlar1) ozgiiven ve sosyal kaygi iizerindeki
etkilerinin aragtirilmasi faydali olacaktir. Spor alaninda ise,
estetik sporlar ile takim sporlarinin karsilagtirilarak beden
memnuniyeti-6zgiiven—sosyal kayg iliskilerinin incelenmesi
Onerilebilir. Bu sayede sporcu tiirlerine 6zgii psikolojik destek
programlar1 daha etkili sekilde gelistirilebilir.
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Abstract

Objective: This study aims to adapt the Maslach Burnout Inventory for Referees (MBIR) into Turkish and
evaluate its psychometric properties through validity and reliability analyses on a sample of football
referees. The research also examines referee burnout from a multidimensional perspective, exploring its
relationships with various demographic, professional and environmental variables from the perspective
of football clubs.

Methods: The MBIR was developed by adapting the original Maslach Burnout Inventory to reflect referees’
attitudes and behaviours toward football stakeholders. Using data collected from 238 football referees,
exploratory and confirmatory factor analyses were conducted to evaluate the scale’s validity. The results
indicate that the MBIR provides acceptable evidence of validity and reliability for assessing referees at risk
of burnout. Differences in burnout levels were analyzed using non-parametric tests and the Chi-squared

(x°) test.

Results: The findings reveal that social media posts by coaches and club officials are associated with the
three sub-dimensions of burnout and that burnout levels significantly increase when refereeing conflicts
with the individual’s primary occupation. These results support Role Conflict Theory, demonstrating that
holding multiple professional roles increases psychological burden.

Conclusion: The study concludes that referee burnout is shaped not only by individual but also by
structural and social influences. Consequently, it is recommended that profession-specific scales be
developed to identify at-risk referees and that football organizations implement policies to strengthen
referees’ psychological resilience.

Keywords: Football Referee, Burnout, Social Media Pressure, Role Conflict, MBIR

Ozet

Amag: Bu calisma, Hakemler icin Maslach Tiikenmislik Envanteri'ni (MBIR) Tiirkce'ye uyarlamayi ve bir
futbol hakemi 6rneklemi Uzerinde gecerlilik ve glvenilirlik analizleri yaparak psikometrik 6zelliklerini
degerlendirmeyi amaclamaktadir. Arastirma ayrica, hakem tikenmisligini cok boyutlu bir bakis acisiyla
ele alarak; tukenmislik ile cesitli demografik, mesleki ve cevresel degiskenler arasindaki iliskiyi futbol
kultiplerinin bakis acistyla incelemektedir.

Metot: MBIR, orijinal Maslach Tikenmislik Envanteri'nin hakemlerin futbol paydaslarina yonelik tutum
ve davranislarini yansitacak sekilde uyarlanmasiyla bir veri toplama araci olarak gelistirilmistir. Olcegin
gecerliligini degerlendirmek amaciyla, 238 futbol hakeminden toplanan verilerle agiklayici ve dogrulayici
faktor analizleri yapilmistir. Sonuglar MBIR'In tiikenmislik riski tastyan hakemlerin degerlendirilmesinde
kabul edilebilir diizeyde gecerlilik ve givenilirlik kaniti sundugunu gostermektedir. Tikenmislik
diizeylerindeki farkliliklar; s6z konusu degiskenlerle iliskili olarak parametrik olmayan testler ve Ki-kare (x°)
testi kullanilarak analiz edilmistir.

Bulgular: Antrendrlerin ve kultip yetkililerinin sosyal medya paylasimlarinin tikenmisligin tg¢ alt boyutuyla
iliskili oldugunu ve hakemligin bireyin asil meslegiyle catistigi durumlarda tiikenmislik diizeylerinin dnemli
Olclide arttigini ortaya koymaktadir. Bu sonuclar, birden fazla mesleki rol Gstlenmenin psikolojik ytiki
artirdigini gostererek Rol Catismasi Teorisi’'ni desteklemektedir.

Sonug: Calisma, hakem tiikenmisliginin yalnizca bireysel faktorlerle degil, ayni zamanda yapisal ve sosyal
etkilerle de sekillendigi sonucuna varmaktadir. Bu dogrultuda, risk altindaki hakemlerin belirlenmesi
icin meslege 6zgu olceklerin gelistirilmesi ve futbol kuruluslarinin hakemlerin psikolojik dayaniklihgini
glclendirmeye yonelik politikalari desteklemesi 6nerilmektedir.

Anahtar Kelimeler: Futbol Hakemi, Tiikenmislik, Sosyal Medya Baskisi, Rol Catismasi, MBIR
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INTRODUCTION

Football has evolved into a powerful social, cultural and
economic phenomenon that extends far beyond the world of
sport and affects billions of people worldwide. Its ability to
transcend linguistic, religious and cultural differences, and
engage a wide audience, further enhances its influence on
contemporary societies. At the heart of this complex structure
are football referees, whose role is to ensure that the game is
played fairly, orderly and sustainably.

The increasing corporatisation of football clubs has
transformed them from institutions focused solely on
sporting success into businesses that also manage marketing,
sponsorship and financial sustainability. In this context,
referees are crucial external stakeholders whose decisions
ensure fair and reliable sporting competition, despite not being
under the direct control of clubs. They also play a significant
role in shaping brand reputation and, consequently, the clubs’

financial performance.

Professional refereeing is widely regarded as a high-risk
occupation for burnout due to the increasing physical
demands, intense emotional stress, media scrutiny and
constant interaction with fans that it involves [1,2,3]. Burnout
is defined as a psychological syndrome that emerges when
individuals are exposed to prolonged and persistent stressors.
It is characterised by physical and mental exhaustion, negative
or pessimistic attitudes, and depersonalisation. It is usually
associated with workplace factors such as an excessive
workload, interpersonal conflicts and a lack of control.
Maslach and Jackson [4], conceptualise occupational burnout
as comprising three core dimensions: emotional exhaustion,
depersonalisation and reduced personal accomplishment. In
professions such as refereeing, where sustained attention and
advanced stress management are essential, burnout within
these dimensions poses a serious threat to the quality of
decision-making and long-term professional engagement [3].
Burnout among football referees partly arises from persistent
interpersonal conflicts with teammates, other referees,
coaches, friends, and family members [5]. Referees have to
cope with interpersonal conflicts and disagreements arising
from the criticism of players, spectators, coaches, and even

sports club managers [6].

In the international literature, fan and managerial pressures
are often cited as important causes of referee burnout [7, 3].
Furthermore, both physical and mental fatigue have been
demonstrated to significantly impair referees’ decision-
making accuracy. For instance, McEwan et al. [2] found that
referees with a high internal workload made significantly
fewer accurate decisions. In the increasingly corporatised
landscape of football, it is important to recognise referees not
only as enforcers of the rules, but also as stakeholders within

the sport’s broader economic framework. Their decisions can
influence not only the final outcome of matches watched by
millions, but also club reputations, investment potential and

financial revenue.

In this context, referees’ psychological and social well-
being has an indirect yet crucial impact on the profitability
and competitiveness of football organisations. In particular,
understanding how interactions with managers, players, and
fans contribute to professional burnout is essential not only for
safeguarding individual mental health, but also for ensuring
fair competition and promoting long-term sustainability
within the sector.

Considerable interest has been shown in the sports literatiire
and in the field of refereeing in the development of a reliable
and valid measure of burnout [5, 8, 9]. Weinberg and
Richardson [9] developed the Burnout Inventory for Referees
(BIR), a measurement tool adapted specifically for referees.
However, due to methodological limitations and the absence
of confirmation of its validity and reliability, the inventory
was subsequently translated into Portuguese and validated by
Brandao at al. [5]. In the Turkish context, Ergin [10] adapted
the Maslach Burnout Inventory into Turkish, and Capri [11]
conducted validity and reliability analyses. Adaptations of the
MBI have been applied across various fields, including health,
sports, and education.

The purposes of this study are twofold: (1) to adapt the Turkish
version of the Maslach Burnout Inventory for referees (MBIR)
and to validate it through reliability and validity analyses
in a sample of professional football referees, and (2) to
evaluate referees’ burnout multidimensionally by examining
the relationships between inventory scores and various
demographic, professional and environmental variables.

For the purposes of this study, the burnout levels of referees in
the Turkish Football Leagues were examined with respect to
demographic and professional variables such as age, marital
status, occupation, educational background, refereeing
experience, and refereeing category, as well as environmental
factors including social media use, interactions with
managers, and the perceived role conflict between refereeing
and other professional responsibilities. While most studies
of Turkish referees focus on demographic factors, the role of
contemporary stressors in referee burnout has not been widely
investigated. This study addresses demographic variables and
examines the effects of modern stressors, such as role conflict,
social media posts shared by club officials and managerial

pressure, on burnout.

The survey data used in this research were obtained from
the study by Demircan [12]. In this context, the Maslach
Burnout Inventory for Referees (MBIR) from a stakeholder
perspective, along with a demographic, professional, and
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environmental information form, was utilised. To preserve the
original structure of the Maslach Burnout Inventory [4], both
exploratory and confirmatory factor analyses were conducted.
Furthermore, the relationships between the three sub-
dimensions of burnout and various variables were examined
using (x?) tests and non-parametric analyses. In this regard, the
study not only contributes to identifying levels of burnout, but
also offers a framework for evaluating referee-specific sources
of stress in a multidimensional manner within the context of
Turkey.

In conclusion, this study aims to analyse the professional
burnout experienced by referees, who play a decisive role in
ensuring the fairness and economic value of football despite
being invisible on the field.

PREVIOUS RESEARCH

Studies on the
predominantly been conducted in countries where the sport is

burnout levels of football referees have

highly performance-driven, such as Spain, Turkey, and Brazil.
These studies suggest that the physical, emotional, and social
pressures experienced by referees significantly affect their
psychological well-being and professional performance.

International research has shown that burnout is closely linked
to external stressors, such as managerial pressure, audience
reactions, and media scrutiny. For example, Estrada Ferndndez
et al. [13], in a study involving 4,099 referees in Spain, found
that those with higher levels of emotional clarity and resilience
reported lower levels of burnout. In an experimental study
conducted in Germany, Pizzera et al. [14] found that referees
exposed to physical and psychological stress performed less
accurately in video-based decision-making tasks, suggesting
that stress-induced burnout may impair cognitive performance.

Orviz Martinez et al. [3] argued that environmental factors,
alongside physical and verbal assaults experienced by
amateur football referees, increase emotional exhaustion
and depersonalisation, and diminish their sense of personal
accomplishment. Similarly, Peralta Geis et al. [15] found that
physical fatigue worsens burnout by impairing the accuracy of

decisions made.

Baldwin [7] found that Australian sports referees frequently
experience significant pre- and post-game stress caused by
players, coaches, spectators, other officials, and media scrutiny.
These pressures can impair decision-making ability and
increase the likelihood of errors or even dropout. Soriano-
Gillué et al. [16] found that on-field and off-field pressures both
contribute to increased psychological stress. Warner et al. [17]
reported that communication issues between young referees
and coaching staff are linked to higher burnout levels. Finally,
Brandao et al. [5] tested the validity of the Burnout Inventory
for Referees (BIR), emphasising the importance of developing
measurement tools tailored to this professional group.

Studies of football referees in Turkey often rely on relatively
small sample groups and tend to focus on demographic
variables. Some of these studies suggest that such variables do
not significantly impact burnout levels. For example, Sivrikaya
and Sivrikaya [18] found no statistically significant differences
in burnout levels based on factors such as age, gender, years
of refereeing experience, referee category or educational
background. Similarly, Kargiin et al. [19] concluded that there
were no statistically significant differences in burnout levels
among football referees based on demographic characteristics.
In contrast, Karademir [20] found that burnout levels were
significantly influenced by marital status, age, crowd jeers,
educational level, perceived importance of income, satisfaction
with refereeing and perceived importance of the match.
Similarly, Sirin [21] found statistically significant differences
in stress levels among football referees according to their age,
marital status, referee category, level of education and income.

In addition, previous studies have generally been limited
to basic difference tests. Unlike many of these studies, the
present research employs multivariate comparisons based
on (x*)analysis. Unlike Demircan [12]; this study establishes
the structural validity of the Maslach Burnout Inventory
for Referees (MBIR) from a stakeholder perspective, using
exploratory and confirmatory factor analyses, furthermore, an
alternative categorisation method has been adopted for scoring
the subdimensions and non-parametric tests have been used
to analyse group differences. These methodological choices
demonstrate the analytical depth of the study and highlight its
original contribution to the literature.

METHODOLOGY
3.1.The Participants

Prior to the main study, permission was requested from the
Turkish Football Federation to administer the Masclach
Burnout Inventory for Referees to the relevant members.
However, approval was granted only for its application to
referees outside the First League. The population of the study
comprises referees from designated officiating categories (2nd
League, 3rd League, Regional Amateur League, and Local
Amateur League). The sample consists of 238 football referees
selected using stratified and simple random sampling methods
from those officiating in provinces within Turkey’s Central
Anatolia Region [12].

The 238 referees who participated in this study were all actively
officiating in the Turkish Football League during the 2019/20
season. Of these, 60% held a bachelor’s degree, 17% an associate
degree, 16% a high school diploma, and 7% a postgraduate
degree. Sixty percent of the referees reported having previously
played football at a competitive level. Approximately 50% had
between 4 and 12 years of refereeing experience.
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Half of the referees served as provincial referees, while 25%
were regional or classification referees. In addition, 60% of the
participants officiated more than 16 matches per season on

average.
3.2. Measures

Data were collected using two forms: a personal information
form and an MBIR form. The Turkish adaptation of the MBI
[10] was converted into the refereeing MBIR. During this
process, the scale items were structured from the perspective
of football stakeholders. The first dimension of the inventory,
emotional exhaustion (EE), reflects the physical and emotional
fatigue that referees experience in connection with their duties.
The second dimension, depersonalisation (DP), describes a
sense of detachment and indifference towards team managers,
players, and spectators. The third dimension (PA), reduced
personal accomplishment, denotes feelings of professional
inadequacy and failure. The items are adapted specifically for
referees to create the Maslach Burnout Inventory for Referees
(MBIR) from a stakeholder perspective, which is rated using a
five-point Likert scale [12]. The Personal Information Form is
designed to identify participants’ demographic, professional,
and environmental characteristics. The questionnaires are
administered face-to-face across various provinces, and the
risk of communication errors and bias is minimised thanks to
the researcher’s status as a registered referee with the Turkish
Football Federation [12].

An Exploratory and confirmatory factor analyses confirm
that the inventory’s original structure is retained. The scoring
method used in this study, which is aligned with the theoretical
framework, is presented in Table 1.

Table 1. Structure of the Burnout Inventory

Score

Subdimens. Item Numbers Total Item Range Low Moderate High
(EE) 1,2,3,6,8. 13, 14, 16, 20 9 9-36 9-18 19-26 27-36
(DP) 5,10,11,15,22 5 5-21 5-10 11-15 1621
(PA)* 4,7,9,12,17, 18, 19, 21 8 8—-40 3340 ] 22-32 8211

EE = Emotional Exhaustion; DP = Depersonalisation; PA =
Personal Accomplishment. *For the Personal Accomplishment
subdimension, lower scores indicate higher levels of burnout.

3.3. Data Analysis

Descriptive statistics were computed to outline the
characteristics of the sample. To assess the construct validity
of the scale developed to measure referees’ burnout levels, a
reliability analysis and an exploratory factor analysis (EFA)
were perfomed. IBM SPSS Statistics (Version 27 for Windows;
IBM, Armonk, NY, USA), was used for preliminary data
analysis and EFA while Jamovi (Version 2.6.44; Jamovi Project,
New Zealand) was utilized for conducting the EFA and CFA

analyses.

An EFA is conducted to assess the suitability of the data for
factor analysis and to examine the factor structure of the

items. In this case, principal component analysis with varimax
rotation was performed, and the analysis was restricted to a
three-factor structure based on the theoretical framework. The
Kaiser-Meyer-Olkin (KMO) value of 0.810 indicates that the
sample size is sufficient for factor analysis [22]. Bartlett’s test
yielded a statistically significant result (p <.001), suggesting
that the correlations among the variables were sufficient for
factor analysis. The Ca values for Emotional Exhaustion
(.820) and Personal Accomplishment (.766) exceed the
recommended threshold of 0.70 [23], while Depersonalization
(.561) remains within the minimally acceptable range of 0.50.

The obtained values are presented in Table 2.

Table 2. Indicators of Suitability for Factor Analysis and
Reliability

Statistic Obtained Value Acceptable Threshold

KMO (Kaiser-Meyer-Olkin) 0.810 >0.60 Acceptable, > 0.80 Good
Bartletts Test of Sphericity XQ: ;6‘0813'087' dES281 p<.05

Cronbach’s Alpha — EE 0.820 >0.70 Reliable]

Cronbach’s Alpha — DP 0.561 >0,50 Acceptable

Cronbach’s Alpha — PA 0.766 =>0.70 Reliable

EE = Emotional Exhaustion; DP = Depersonalisation; PA =

Personal Accomplishment.

Following Table 3 presents the computed values for ordinal
Cronbach’s alpha (Ca), composite reliability (CR), average
variance extracted (AVE), and factor loadings used to
evaluate the model’s reliability and validity. According to
the rotated component matrix, most items load highly on
the subdimensions to which they are theoretically assigned,
with factor loadings ranged from 0.333 to 0.787, with most
items exceeding the 0.50 criterion. Although some items
display cross-loadings, they were retained in their original
subdimensions based on theoretical justification.

The CR values (0.693-0.879) indicate acceptable construct
reliability [24, 25]. Although the AVE values (0.329-0.452)
fall below the recommended cut-off of 0.50, the measurement
demonstrates overall internal

model consistency and

reliability, providing support for further structural analysis.

Table 3. Factor Loadings and Reliability Indices

Eactor Ttem Factor CR AVE Qrdiaal

loading Cronbach’s o
Emotional Exhaustion (EE) ML 0735 0.879 0.452 0.870
M2 0.692
M3 0.787
M6 0.565
M8 0.720
M13 0725
Mi4 0.461
Mi6 0.642
M20 0.665
Densrsonalization (DP) M5 0.634 0.693 0329 0.663
M0 0.609
Mil 0.769
ML5 0.408
M22 0333
Personal Accomplishment (PA) M4 0.483 0.801 0339 0.796
M7 0.566
M9 0.537
Mi2 0.661
M17 0527
M18 0.658
M9 0526
M21 0.703

After establishing content validity, the scale items were
tested through factor analysis. EFA revealed that the three-

Turkish Journal of Health and Sport Volume:7 Issue:1 Apr 2026 I 59



Acar E. et al.

Referee Burnout from Football Clubs’ Perspective

factor structure explained 42.920% of the total variance. This
value exceeds the generally accepted minimum of 40% for
multidimensional constructs in the social sciences [25, 26].
Although the total variance remains below 50%, the Cronbach’s
alpha coefficients for the subdimensions are at acceptable
levels (a = .820, .766, and .561). Given the small number of
items, values above 0.55 are considered acceptable for the
depersonalisation sub-dimension [26, 27].

In conclusion, the three-factor structure is considered valid,
both theoretically and statistically, and thus serves as the
foundation for subsequent analyses.

This study employed the DWLS (Diagonally Weighted
Least Squares) estimation method. DWLS is particularly
recommended for ordinal variables, such as those measured
using Likert scales. Unlike the conventional maximum
likelihood (ML) method, which assumes variables are
continuous and normally distributed, DWLS accounts for the
distributional characteristics of ordinal data and provides more
reliable and robust fit indices. Additionally, robust parameter
corrections were applied to obtain more accurate estimates of
standard errors and fit indices when the normality assumption
was potentially violated.

In the SEM analysis performed with the DWLS estimator and
robust parameter corrections, The model’s fit was then assessed
based on various goodness-of-fit indices, as shown in Table
4. The x*/df ratio of 2.54 is within the acceptable range [25].
Furthermore, the Comparative Fit Index (CFI) is 0.950, the
Goodness of Fit Index (GFI) is 0.959, the Root Mean Square
Error of Approximation (RMSEA) is 0.076 and the Tucker-
Lewis Index (TLI) is 0.942; all of these indices meet the criteria
for an acceptable model fit [25, 28]. The threshold values
proposed by Schermelleh-Engel et al. [29] and Schumacker and
Lomax [30] were also used to interpret the results.

Table 4. Fit Indices of the Structural Equation Model

Fit Index Good Fit Criteria Acceptable Fit Criteria Obtained Value

F/df 0<yp/df<2 2<yp/df<3 2.54

AGFI 0.90 < AGFI < 1.00 0.85 < AGFI <0.90 0.937
GF1 0.95 < GFI < 1.00 0.90 < GFI £0.95 0.959
RMSEA (Scaled) 0.00 <RMSEA < 0.05 0.05 <RMSEA < 0.08 0.076
CFI 0.97 <CFI < 1.00 0.95 <CFI<0.97 0.950
NFI 0.95 < NFI < 1.00 0.90 < NFI < 0.95 0.918
TLI 0.95 < TLI< 1.00 0.90 < TLI < 0.95 0.942

x*/df = Chi-square to degrees of freedom ratio; AGFI = Adjusted
goodness-of-fit index; GFI = Goodness-of-fit index; RMSEA =
Root mean square error of approximation; CFI = Comparative
fit index; NFI = Normed fit index; TLI=Tucker Lewis Index

According to Table 4, the obtained values suggest that the
model demonstrates an acceptable overall level of fit. This
may be due to certain items not showing sufficiently strong
correlations with their respective factors, as well as the fact
that the depersonalisation dimension comprises only five items
[27]. Overall, the results indicate that the scale exhibits strong

construct validity for the emotional exhaustion dimension,
while the personal accomplishment and depersonalisation
dimensions demonstrate acceptable validity.

Figure 1 illustrates the path diagram. The long arrows in the
figure represent the standardised factor loadings () between
the dimensions and their respective items. In the path diagram,
each observed variable has an associated residual variance,
indicated by the small arrows attached to the items. These
residuals represent the proportion of variance not explained
by the latent construct. For instance, for item M13 under
Emotional Exhaustion, the residual variance is 0.47, meaning
that approximately 53% of the variance is explained by the
latent factor.
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Figure 1. Path Diagram of the Confirmatory Factor Analysis
(CFA) Results
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EE = Emotional Exhaustion; DP = Depersonalisation; PA =
Personal Accomplishment. M1, M2, etc., indicate the item
numbers from the scale

EMPIRICAL RESULTS

Descriptive statistics were calculated for the subdimensions
of the scale. As the skewness and kurtosis values exceeded the
+1.96 threshold when divided by their respective standard
errors, the data do not conform to the normality assumption
[26]. The mean scores for each subdimension were as follows:
EE = 18.6; DP = 10.57; and PA = 28.5. These results suggest that
referees generally experience moderate burnout. Due to the
violation of the normality assumption, non-parametric tests
and the (x?) test were employed in the analyses.

In addition, among the descriptive statistics of the personal
information form, a noteworthy finding was as follows:
according to the frequency distribution of responses to the
question ‘What is the main factor affecting on-field officiating?’
in the personal information form, the most prominent source of
stress for referees is player tension (30.67%). This is followed by
attitudes of club officials (10.08%), pressure from fans (7.14%)
and concerns about live broadcasting (5.04%).
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However, nearly half of the referees reported that the primary
source of stress was other factors (47.06%). These frequency
findings suggest that referees’ stress levels are not solely
influenced by players, officials, fans and the media”

4.1. Results on Variations in Burnout Sub-Dimensions by
Demographic, Occupational, and Environmental Factors

To examine the relationships between demographic and
professional variables and the sub-dimensions of burnout,
the Kruskal-Wallis H test was employed for comparisons
involving more than two groups, while the Mann-Whitney
U test was used for two-group comparisons. A significance
level of p < .05 was adopted, and the findings that met this
threshold are presented below.

Statistically significant differences in emotional exhaustion
are evident based on variables such as age, profession, years
of refereeing experience, refereeing category, and the impact
of refereeing assignments on referees’ primary professions.
Furthermore, referees’ perceptions of social media posts
shared by coaches and club managers have been identified as
another significant factor influencing this subdimension.

In the
significant differences were found based on the number of

depersonalisation  sub-dimension, statistically
years spent refereeing, the impact of refereeing assignments
on primary professions, social media posts shared by coaches
and club managers, and the time referees allocate to their
families. These findings indicate that professional workload
and the social environment may lead to emotional distancing,
and that time management related to personal life may also

influence levels of depersonalisation.

Statistically  significant differences in the personal
accomplishment sub-dimension were observed based on the
extent to which referees feel influenced by social media posts
shared by coaches and club managers, as well as the number of

matches they watch per week.
4.2. Chi-Squared (x*) Test Results

The Chi-squared test (x*) is a non-parametric method
used to evaluate the relationship between two categorical
variables. In this study, the three sub-dimensions (emotional
exhaustion, depersonalisation and personal accomplishment)
were categorised as low, medium or high. Accordingly, the
categorical nature of the variables and the use of frequency
counts satisfy the fundamental requirements for conducting
the (x?) test. In addition, the observations are independent. To
ensure the validity of the analysis, expected frequencies of five
or more in each cell were considered, and, where this condition
was not met in the cross-tabulations, interpretations were
made with caution through post hoc analyses. As the (x?) test
does not require the normal distribution assumption, it is an
appropriate test for the data. However, the study’s limitations

include its lower statistical power compared to parametric
tests. The relationships between these categories and the
participants’ demographic, professional, and environmental
variables were examined using the (x?) test of independence.
Statistically significant results (p < .05) are presented in Table
5.

Table 5. (x’)Test Results for Burnout Sub-Dimensions

Demographic, Professional, Cramér V.

EEy: DRy p PAY: p

Environmental Variables "EE DP P4
Age 23.39 .003 8.77 362 4.02 855 22

Marital Status 2515 342 3.26 .196 0.14 935

Profession 22440 .002 8.72 366 6.95 542 .19

Monthly Average Income 19.15 014 9.53 299 5.03 754 15

Education Level 16.56 035 6.78 561 4.50 809 .19

Active Football Experience 7.10 526 6.32 612 7.14 522

Refereeing Region 17.81 023 10.79 214 8.01 433 20
Refereeing Experience 33.88 .000 1489 136 1405 171

Refereeing Category 48.07 .000 32,12 .004 1330 503 26
Number of Matches Officiated 2533 .005 8.88 543 10.14 429 23

(Season)

TImpact of Primary Profession on 3120  .000 24.06  .002 16.53  .035 26 | 23] .19
Refereeing

Time Spent on Social Media 6.37 .606 8.78 361 1411 .079

Negative Impact — Club Managers” 23.03  .003 19.40  .013 16.97 .030 22| .20 .19
and Coaches” Social Media Posts

Time Allocated to Family 8.83 .033 1532 053 1143 178 19

Main Factor Affecting On-Field 7.87 447 3.67 885 6.13 632

Officiating

Number of Matches Watched| 745 682 4.62 915 1279 236

EE = Emotional Exhaustion; DP = Depersonalisation; PA
= Personal Accomplishment; x*> = Chi-square statistic; p =
significance level (p-value).

Cross-tabulations were examined alongside the linear-
by-linear association test and other post hoc statistical
assumptions. The analysis results indicated that the Cramér’s
V effect sizes ranged from 0.19 to 0.26, demonstrating
moderate associations [31]. Detailed findings are reported in
the following paragraphs.

According to the (x?) results, levels of emotional exhaustion
tend to increase with age. Factors such as the increasing
demands of professional life, career-related pressure, family
responsibilities and job dissatisfaction may lead to this
increase in emotional exhaustion as age advances.

Referees who are students tend to exhibit lower levels of
emotional exhaustion. In contrast, civil servant referees show
a higher prevalence of emotional exhaustion. Furthermore,
those in managerial or academic roles tend to experience
moderate to high levels of emotional exhaustion. This is
consistent with existing literature [32] indicating that burnout
risk increases among individuals in roles involving high
levels of responsibility and job demands, such as managerial
positions.

Emotional exhaustion levels exhibit a systematic trend of
increase or decrease based on income level. This suggests that
not only the amount of income but also factors associated
with higher income—such as job-related stress, increased
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responsibilities, or elevated life expectations—may influence
burnout.

There is a statistically significant relationship between
educational level and emotional exhaustion. However, the
analysis revealed that four cells (26.7%) had an expected
frequency of less than five, indicating a partial violation of the
assumptions underlying the (x*) test [26]. Due to the small
number of participants holding a doctoral degree, this finding
cannot be readily generalised, despite the observed significance.
Further analyses with more balanced group sizes are therefore
needed to confirm this result.

Referees working in major cities such as Ankara and Kayseri
tend to exhibit lower levels of emotional exhaustion than those
in smaller provinces such as Yozgat. This difference may be
attributed to stronger professional organisational structures,
better social support and broader career opportunities in
metropolitan areas. This interpretation is consistent with
Maslachetal. [32] and Schaufeliand Bakker [33], who emphasise
that social support and opportunities for communication help
reduce the risk of burnout.

Overall, there is a clear trend indicating that burnout levels
increase with greater refereeing experience. Elevated burnout
rates are particularly evident among referees with 4-6 and 10-
12 years of experience. This suggests that referees in the mid-
career stage may experience greater stress and pressure.

Significant relationships were found between the negative
impact of refereeing on one’s primary occupation and the
three sub-dimensions of burnout. Referees who reported high
levels of emotional exhaustion were more likely to state that
refereeing had a significant impact on their primary occupation,
whereas those reporting low levels of depersonalisation largely
indicated no such effect. These findings are consistent with role
conflict theory [34] and suggest that burnout may intensify
when individuals struggle to balance multiple social roles.

Significant relationships were found between referees’
sensitivity to social media posts by coaches and club officials
and all three sub-dimensions of burnout. Referees with high
emotional exhaustion and depersonalisation were more
likely to be affected by such content, suggesting that social
evaluations may intensify burnout. These results highlight the
psychological impact of social media pressure in high-visibility

professions like refereeing.

Furthermore, the vast majority (83.9%) of individuals who
reported not being affected by social media posts were found
to have low levels of personal accomplishment. The notably
higher rate of negative impact among those with high levels
of personal accomplishment suggests that individuals with a
strong sense of professional competence and responsibility may
be more susceptible to external influences.

According to the data, the majority of individuals reporting low
levels of emotional exhaustion spend time with their families on
four or more days per week. This finding suggests that regular
family interaction may have a mitigating effect on emotional
exhaustion.

DISCUSSION

In this study, the aim was to reflect the psychosocial realities
specific to refereeing; in doing so, a structural alignment
was established between general theories of burnout and the
realities of the field.

The study found that as the extent to which refereeing

negatively affects one’s primary occupation increases,
significant differences were observed in levels of emotional
exhaustion, depersonalisation, and personal accomplishment.
This finding is consistent with the role conflict theory proposed
by Greenhaus and Beutell [34]. Additional roles that demand
time, attention and emotional resources, such as refereeing,
appear to make it more difficult for individuals to focus on their

primary profession, thereby increasing the risk of burnout.

The fact that individuals in the high personal accomplishment
group perceive the pressures on their primary occupation
more intensely suggests that they are more sensitive in their
work and performance roles. These findings are indicating
that individuals with high achievement motivation experience
greater stress when faced with external obstacles. High effort
followed by failure threatens perceived ability and self-worth,
often leading to shame and humiliation [35]. This supports
the notion that individuals whose self-esteem is closely tied to
achievement may be particularly sensitive to external pressures.

Another important finding of the study is the impact of social
media posts by coaches and club officials on burnout. This
finding confirms Schaufeli & Enzmann [36] assertion that
external stressors intensify burnout. Similarly, the literature
indicates that pressure from social media creates psychological
stress for referees, negatively affecting both their performance
and professional motivation [7, 3].

The present study revealed significant differences in burnout
levels based on profession, income, educational level, region,
refereeing experience and referee category. Unlike previous
studies by Sivrikaya and Sivrikaya [18] and Kargiin et al. [19],
which found no significant associations between demographic
factors and burnout, this research clearly identifies differences.

The peak in burnout observed among referees with 4-6 and
10-12 years of experience may reflect mid-career syndrome.
Similarly, the literature indicates that professional seniority
affects burnout levels [37].
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In this context, it could be argued that increased responsibilities
resulting from reaching a certain level of refereeing experience,
coupled with performance pressures and career uncertainties,
may lead to emotional exhaustion. Similarly, elevated burnout
levels among referees officiating in smaller provinces may be
due to limited access to professional resources and insufficient
social support. Maslach et al. [38] and Schaufeli et al. [39]
emphasise that inadequate social support and high job

demands are key contributors to burnout intensification.

Participants who were only able to spend one to two days—or
no time at all—with their families exhibited higher levels of
burnout. This suggests that family support systems may act as
a buffer against burnout. Similarly, Gomes et al. [40] indicated
that burnout is predicted by higher levels of stress related to
conflicts and family-personal life balance.

CONCLUSIONS

Based on the preliminary validation of the adaptation of the
Turkish version of the MBI for use in the context of refereeing,
the factorial structure demonstrated satisfactory indices of
validity and reliability. Therefore, it can be concluded that
the MBIR is an appropriate tool for assessing burnout among
football referees. The MBIR instrument used in this study
provided acceptable evidence of validity and reliability in
assessing referees at risk of burnout. Considering its practical
implications, it is expected to contribute to the development
of burnout measurement tools for referees in Turkish. As a
potential direction for future research, the scale adapted for
referees in this study could be further refined by incorporating
additional performance dimensions, similar to the approach
adopted in the Burnout Inventory for Referees (BIR) by
Weinberg and Richardson [9]. In line with the study by
Brandéo etal [5], further comparisons could also be conducted
with different samples to examine reliability and validity.

The study examined the relationship between football referees’
levels of burnout and various demographic, professional and
environmental factors using non-parametric and (x*) tests.
It was found that social media posts shared by coaches and
club officials negatively impacted referees’ feelings of burnout.
Similarly, conflict between refereeing duties and an individual’s
primary profession was shown to increase role strain, leading
to higher levels of burnout.

These findings reveal that the burnout experienced by
referees has a multidimensional structure, shaped not only
by professional obligations, but also by external factors such
as the social environment, managerial interactions and role
conflicts. While largely aligning with existing research, the
results also offer some original contributions. In particular,
examining contemporary issues such as social media posts
by managers and coaches, and inter-role conflict between
professions within the context of refereeing has the potential

to address significant gaps in the current literature.

The financial sustainability, brand value and audience
engagement of clubs are directly linked to on-field
performance, and consequently to the quality of referees’
decisions. Therefore, both federations and clubs should
implement policies that consider the psychological resilience
of referees. Such interventions are likely to have a direct
impact on the ethical sustainability of sport. Further research
is recommended to examine burnout in greater depth, using
methods such as media content analysis, qualitative field

studies and organisational climate analysis.
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EItems il 5253 34355
3,\11, I feel emotionally drained from refereeing. EDE DE Di Di DE
IM2. T feel used up after officiating a match. O O O
'M3. When I wake up in the morming and have to face a new match, I feel tired imHeHnEn ]
4. I can immediately understand what the people I encounter during a match (players, coaches, EEI: :Di Di IZIE

\fans) are feeling

33. 1 feel like I treat (players, coaches, fans) badly during matches EDE DE Di Di DE
36. Dealing with (players, coaches, fans) during the match is really exhausting for me EEIE IZIE Di Di IZIE
3?. As areferee, I make the most appropriate decisions for (players, coaches, fans) issues EEIE IZIE Di Di IZIE
38. 1 feel emotionally drained from refereeing. EDE DE Di Di DE
39, 1 believe my work contributes to the lives of (players, fans, coaches) EDE DE Di Di DE
110. I have become more callous towards people (in general) since I started refereeing. iD: o D§ D§ Di
31].. 1 worry that refereeing 1s hardening me emotionally. EDE DE Di Di DE
3 2. T have accomplished many worthwhile things in refereeing EDE DE Di Di DE
113.1 feel like refereeing is limiting me oooon
;I4,Ifeel I'm working too hard as a referee. ;DEDED;D; DE
g:’nsl)don( really care what happens to the people I encounter during matches (players, coaches, iDE Emi Di Di
316, Working with players, coaches, and fans is really a strain for me EDE DE Di Di DE
317. I create a relaxed atmosphere with (players, coaches, fans) I encounter in my job EEI: o Di Df I:IE
118. I feel exhilarated after the match I have officiated. i[l: [: Di D§ Di
319, I have accomplished many worthwhile things in refereeing. EDE DE Di Di DE
120. 1 feel like I'm at the end of my rope in referesing. EEIE I:IE Di Di I:IE

21. I feel I'm able to effectively solve the problems of the players, coaches, and fans I officiate. EEIE I:IE Di Di I:IE

122. I feel that players, coaches, and fans I encounter during matches blame me for some of their; ! 1 '+
‘problems 1D: D: Dl Dl D:

Scale: 1 = Never, 2 = Rarely, 3 = Sometimes, 4 = Most of the
time, 5 = Always
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