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EDITORDEN

Giliniimiliz diinyas1 maalesef savaslara ve siddete teslim olmustur. Baris kiiltliriinlin tiim
toplumlarda hakim olmasina ve gelistirilmesine yonelik ihtiya¢ her gegen giin daha derinden
hissedilmektedir.

Siddet, kiiglik yasta 0grenilmekte, 6grenilen siddet de baska siddetleri dogurmaktadir. Bu
nedenle ¢ocuklara hosgoriilii olmayi, insan haklarini, doga sevgisini, toplum iginde birlikte
yasamayl1, saygl duymayi ve Otekilestirmemeyi erken yasta 6gretmek gerekir.

Ikinci Diinya savasindan beri milyonlarca sivil insan i¢ savaslar ve diger ¢catismalar nedeniyle
yasamini yitirmistir. Milyarlarca dolar, insanlar1 6ldiirmeye ve dogay: tahribe sebep olan
silahlara harcanmaktadir. Giiniimiizde tiim diinyada dogaya ve insanlara daha fazla zarar
verilmemesi igin egitim sisteminin, ¢oklu zekanin ve elestirel diisiincenin gelistirilmesine
odaklanarak baris kiiltliriiniin gelismesine katki saglamalidir.

Egitim, yast ne olursa olsun her bireyin dogustan gelen potansiyelini gelistirmenin yani sira
kendi kendini kontrol etmeyi 6gretmek ve insanlarin aggozliiliik, 6fke ve aptallik yerine cesaret,
sefkat ve bilgelik gibi erdemlere sahip olabilmesi ile de ilgilidir. Egitim, farkli gruplar arasinda
siklikla ayrisan yasam alanlarimin kesismesine olanak taniyarak etnik, dini, cografi veya
ekonomik farkliliklarin esitlenmesini saglar. Milyonlarca yasami ve kaynagi israf etmeye neden
olan savaglar1 énlemeyi arzulayan insanlik, barist insa etmek i¢in temel ara¢ olarak egitimi
kullanmak zorundadir.

Baris kiiltiirii, bireyler ve toplumlar arasinda diyalog yoluyla sorunlari ¢6zmek i¢in siddeti
reddeden, temel sorunlar1 ele alarak catismalari onleyen bir dizi deger, tutum, davranis ve
yasam bigimidir. Baris, siddetsizlik, insan haklari, demokrasi, hosgori, kiiltiirleraras: anlayis
ve kiiltiirel ¢esitlilik barig egitimi ile 6gretilebilir.

Baris, bir insanin diger insanlar arasindaki farkliliklari bakarak kendisini tanimlamasi ile degil,
benzerlikleri gérerek kendisini tanimlamasi ile saglanir.

Baris, sevginin hiikiim siirdiigli yerde yeserir.

Prof. Dr. Kilighan BAYAR
Bas Editor
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Etik Ilkeler; Karya Journal of Health Science; yazarlar, hakemler ve editérler icin rehber olarak hazirlanmis Uluslararasi Tip Dergisi
Editorleri Konseyi (International Council of Medical Journal Editors/ICMJE) ve Yaymn Etigi Komisyonu (Committee on Publication
Ethics/COPE) kilavuzlarini temel almaktadir. Insanlar iizerinde yapilan arastirma makalelerinde, arastirmanm ilgili Etik Kurul tarafindan
onaylandigi, calismamn Helsinki flkeler Deklarasyonu’na (https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/)
uyularak gergeklestirildigi, calismaya dahil edilen goniillillerin onamlarinin ve kurum izinlerinin alindig: bilgisi “Yéntem” béliimiinde agikca
belirtilmelidir. Olgu sunumlarinda imzali onam almmali ve “Olgu Sunumu” boliimiinde agikga belirtilmelidir. Karya Journal of Health
Science’a gonderilen makalelerdeki galismalarin Helsinki Ilkeler Deklarasyonu’na uygun olarak yapildigi, kurumsal, etik ve yasal izinlerin
alindig1 varsayilarak bu konuda sorumluluk kabul edilmeyecektir. Hayvanlar tizerinde yapilan ¢aligmalarda, arastirmada hayvan haklar1 Guide
for the Care and Use of Laboratory Animals (www.nap.edu/catalog/5140.html) prensipleri dogrultusunda korundugu, arastirmanin ilgili Etik
Kurul tarafindan onaylandigi bilgisi “Y6ntem” boliinde agikca belirtilmelidir. Yazar(lar) makale icerisindeki sekil, resim, fotograf, ¢izelge ve
diger tamamlayic1 materyalin orijinal oldugunu garanti etmelidir. Eger makalede daha 6nce yayimlanmis, baskalarina ait; alint1 yazi, tablo,
resim, 6lgek ve benzeri materyal kullanildi ise yazar(lar), yayin hakki sahibi ve yazar(larin)dan yazili izin almak ve bunu makalede belirtmekle
yiikiimliidiir. Bu konuya iliskin hukuki sorumluluk yazarlara aittir. Kullanilan fikir ve sanat eserleri i¢in telif haklar1 diizenlemelerine uyuldugu
belirtilmelidir. Makalede ticari baglanti veya ¢aligma igin maddi destek veren kurum (dogrudan veya dolayli) mevcut ise yazarlar; kullanilan
ticari Uirlin, ilag, firma ile ticari higbir iliskisinin olmadigmni veya varsa nasil bir iliskisinin oldugunu (konsiiltan, diger anlasmalar vs.), bashk
sayfasinda bildirmek zorundadir. Makale yazarlar tarafindan akademik intihal programindan gegirilmeli ve intihal raporu sunulmalidir.
Benzerlik oran1 %25'i gegmemelidir. Benzerlik raporu sonucuna gére makale; degerlendirilmek iizere alan editdriine gonderilebilir, diizeltme
talebiyle yazara geri gonderilebilir veya degerlendirme asamasina alinmadan reddedilir (benzerlik orami %25'den fazla olan makaleler).
Sorumlu yazar, tim yazarlar adma yazinin son halinden sorumludur. Yazilarin bilimsel, etik ve hukuki sorumlulugu yazar(lar)a aittir.
(http://www.icmje.org/about-icmje/fags/conflict-of-interest-disclosure-forms/). Yazar(lar) "Etik ilke ve Yayin Politikas1" igerigini okumakla
yukiimlidiir.

Detayl bilgi almak i¢in https://dergipark.org.tr/tr/pub/kjhs adresini ziyaret edebilirsiniz.
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ABSTRACT

Objective: The aim of this study was to assess the effect of expiratory
muscle training on the stomatognathic system in patients with stroke.

Method: A total of 31 patients with stroke were included in the study: 16
patients  with  stroke  (age=66.63+8.38,  height=166.38+8.59,
BMI=28.094+4.81) as the control group and 15 patients with stroke
(age=65.60+7.62, height=168.20+£8.78, BMI=28.954+6.92) as the study
group. Temporomandibular joint range of motion and dysfunction,
pressure pain threshold of masticatory muscles, facial asymmetry
existence, head posture, oral hygiene, oral hygiene habit, masticatory
performance, intraoral pH, deglutition, and deep neck flexor muscle
endurance of the patients with stroke were assessed. Assessment methods
were in order by digital caliper, the Fonseca Questionnaire, algometry,
labial commissure and craniocervical angle measurement, general oral
health assessment index, and questionnaire, sieve test, digital pH gauge,
repetitive saliva swallow test, Eating Assessment Tool, and deep neck
flexor endurance test. Patients with stroke in the study group were
enrolled in an expiratory muscle training program consisting of 5 sets of
10 repetitions daily for three weeks in addition to conventional
physiotherapy; the control group enrolled in the conventional
physiotherapy program. Patients with stroke in the study group were
called twice a week to assess their compliance with the expiratory muscle
training.

Results: In intragroup comparison significant increase was found in the
inferior portion of the left masseter, mandibular protrusion, and a
decrease in labial commissure angle and Fonseca Questionnaire score of
the control group (p<0.05). In the study group a significant increase was
observed in mandibular depression (p<0.05). In intragroup comparison,
both groups had similar intraoral pH, masticatory performance,
craniocervical angle and neck flexor muscle endurance (p>0.05). While
significant difference was found in lateral deviation, eating assessment
inventory and labial commissure angle in intergroup comparison
(p<0.05), other parameters were similar (p>0.05). Improvement in labial
commissure angle was in favor of the control group (p<0.05).

Conclusion: Expiratory muscle training might be preferred to increase
mandibular lateral deviation and improve deglutition in subacute or
chronic-stage patients with stroke.

Key Words: Mastication, Deglutition, Temporomandibular Joint

0z
Amag: Bu ¢alismanin amaci ekspiratuar kas egitiminin inmeli hastalarin
stomatognatik sistemine etkisini incelemekti.

Yontem: Calismaya kontrol grubuna 16 inmeli hasta (yas=66.63+8.35,
boy=166.38+8.59, BKI=28.09+4.81), calisma grubuna 15 inmeli hasta
(yag=65.60+7.62, boy=168.20+8.78, BKi=28.95+6.42) olmak iizere
toplam 31 inmeli hasta dahil edildi. inmeli hastalarin temporomandibular
eklem hareket a¢ikligi ve disfonksiyonu, ¢igneme kaslar1 agr1 esigi, fasiyal
asimetri varligi, bas postiirii, oral hijyen ve oral hijyen aliskanliklari,
¢igneme performansi, intraoral pH, yutma ve derin boyun fleksor kaslari
enduransi degerlendirildi. Degerlendirme yontemleri sirasiyla; dijital
kaliper, Fonseka Anketi, algometre, labial kommissiir ve kranioservikal ag1
6l¢limil, genel oral saglik degerlendirme indeksi ve anket, elek testi, dijital
pH 6lger, tekrarli saliva yutma testi, yeme degerlendirme envanteri ve derin
boyun fleksorleri endurans testiydi. Calisma grubundaki inmeli hastalar
konvansiyonel fizyoterapi programina ek olarak ii¢ hafta siiresince, haftada
her giin 5 set 10 tekrardan olusan ekspiratuar kas egitimi programina,
kontrol grubuysa konvansiyonel fizyoterapi programina alindi. Calisma
grubundaki inmeli hastalar haftada iki giin aranarak, ekspiratuar kas
egitimi programina olan uyumlar1 degerlendirildi.

Bulgular: Grup i¢i karsilastirmada kontrol grubundaki bireylerin sol
masseter inferior pargast agri esiklerinde ve protriizyon hareketinde artis,
labial kommissiir agilarinda ve Fonseka Anketi skorlarinda ise azalma
gozlendi (p<0.05). Calisma grubunda yer alan inmeli hastalarin ise
mandibular  depresyonunda artis  bulundu (p<0.05). Grup i¢i
karsilastirmada gruplar benzer intraoral pH, ¢igneme performansi,
kranioservikal a¢1 ve derin boyun fleksorleri enduranst degerlerine sahipti
(p>0.05). Gruplar aras1 karsilagtirmada ise lateral deviasyon, yeme
degerlendirme envanteri ve labial kommissiir agisinda anlamli fark
bulunurken (p<0.05), diger parametreler benzerdi (p>0.05). Labial
kommissiir agisindaki iyilesme kontrol grubu lehineydi (p<0.05)

Sonuc: Ekspiratuar kas egitimi subakut ya da kronik donem inme
hastalarinda mandibular lateral deviasyonun arttirilmasinda ve yutmanin
iyilestirilmesinde tercih edilebilir.

Anahtar Kelimeler: Cigneme, Yutma, Temporomandibular Eklem
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INTRODUCTION

Stroke is defined by the World Health Organization as “caused by the
interruption of the blood supply to the brain, usually because a blood
vessel bursts or is blocked by a clot. This cuts off the supply of oxygen
and nutrients, causing damage to the brain tissue” [1]. A variety of
sensorimotor symptoms develop due to stroke [2,3].

The stomatognathic system is one of the systems affected by the stroke
[4]. The stomatognathic system, consisting of the temporomandibular
joint (TMJ), dental arcs, saliva glands, masticatory muscles, and
cervical muscle groups, plays an active role in vital activities such as
mastication, deglutition, and respiration [5]. The stomatognathic
system's functionality is aided by the interrelationship between the
neuromusculoskeletal and respiratory systems [5,6]. Any disruption in
this dynamic interrelation triggers the cascade that results in the loss
of functions of the stomatognathic system.

As mentioned above, stroke is a disease that triggers the cascade, and
stomatognathic system dysfunction has developed [4]. Respiratory and
orofacial dysfunction due to stroke is mainly responsible for the
compromise of the stomatognathic system. Both dysfunction types
cause stomatognathic system dysfunction by indirectly or directly
affecting mastication and deglutition [7,8].

Orofacial dysfunction is commonly seen in post-stroke symptoms and
is characterized by losses in perioral and lingual muscle strength and
coordination and salivary gland function. Lack of perioral and lingual
muscle strength and coordination leads to impaired mastication,
diminished or impaired lip seal during mastication, and inadequate
bolus transfer to the occlusal surface. Compromise in the salivary
glands gives rise to impairments in the functions of the salivary glands.
Considering mastication participates in the oral phase of deglutition,
orofacial dysfunction may also cause impaired deglutition [7].
Similarly, respiratory dysfunction also commonly develops in patients
with stroke. Respiratory dysfunction causes reductions in the
contralesional diaphragm excursion, forced vital capacity, forced
expiratory volume in the first second, and peak expiratory flow values
[9]. Considering that peak expiratory flow is related to coughing, that
comes into play in the preventing aspiration pneumonia [10].

The dynamic interrelationship between the respiratory system and the
stomatognathic system has established a ground for similar and
common rehabilitative approaches to the dysfunction of these systems.
Expiratory muscle training (EMT), aiming to improve the dynamic
coordination between the respiratory system and deglutition via
strengthening the expiratory muscle, is one of the therapeutic
approaches that developed in this manner [8]. The respiratory system
is also related to the stomatognathic system, considering deglutition is
one of the functions of the stomatognathic system [6]. However, the
existing literature mainly focuses on the effect of EMT on deglutition
[11,12]. From this point of view, this study aims to assess and analyze
the effect of EMT on the stomatognathic system.

METHOD

A power analysis with a 95% effect size and .10+.15 tolerance was
performed based on a previous study [12]. It was found that each group
should at least consist of 15 individuals. A total of 31 individuals were
included in the study: 16 patients as the control and 15 as the study
group. Due to the COVID-19 pandemic, patient participation in the
control group was prioritized. Study group enrollment began after the
control group's enrollment was completed.

Individuals were included in the study if their mini-mental test score
was equal to 24 or above [13], their Fonseca questionnaire score was
20 points or above [14], their stroke onset period was between 3
months and 5 years, they were diagnosed with ischemic stroke, and
they were 55 years of age or older. The following individuals were
excluded from the study: patients who have dysphagia due to
neurological or neurodegenerative diseases except for stroke, multiple
stroke stories, head or neck cancer stories, abdominal or thoracic
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surgery stories, accompanying neurodegenerative disease or infection,
lack of a lower or upper central incisor or lateral canine tooth, and lack
of masticatory performance (Figure 1).

Enrollment

[ Assessed for eligibility (n=146) ]

Control group preassessment Study group preassessment

(n=60) (n=86)

/ \ /[il:lp\c«l time from ~Imkc\
(n=8)
Lack of incisor or canine
$a0 (o) tooth (n=5)
Stroke type (n=8)
Cooperation (n=8)
Decline to participate (n=3) Stroke type (n=12)
| Elapsed time from stroke Multiple stroke story (n=8)
(0=7) Cooperation (n=8)
. =2)
Surgical history (n=2) Age (=17
Lack of incisor or canine Surgical history (n<2)
tooth (n=3)
. No TMD (n=4)
No T™D (n=2)
Infection (n=1)
Pre attendance to expiratory
\ / nuscle training (n=2) /
Control group (n=21) Study group (n=18)
Discharge (n=2)
e (S) g
Discucie (2=3) Quarantine (n=1)

Study group (n=15)

Figure 1. Study flow chart

Cognitive function, temporomandibular joint dysfunction (TMJD),
TMJ range of motion, masticatory muscle pressure pain threshold,
labial commissure and craniocervical angle, deglutition, masticatory
performance, intraoral pH, deep neck flexor muscle endurance, and
general oral health of the individuals were measured or assessed as
described below.

The cognitive function of the individuals was assessed with a mini
mental state examination test. The test consists of 11 items and five
main areas: orientation, registration, attention and calculation, recall,
and language. The total score of the test is 30 points. A total score of
24 or higher indicates no cognitive impairment [13].

The Fonseca Questionnaire was used for the assessment of TMJD. The
Fonseca Questionnaire consists of ten questions. A higher total score
in the questionnaire is directly proportional to the severity of the TMJD
[14].

The TMJ range of motion was measured by a digital caliper.
Individuals were asked to open their jaws as wide as possible for the
depression motion, and then the central incisor distance was measured.
Prior to lateral deviation measurement, the upper central incisor
position relative to the lower central incisor was vertically marked with
a biocompatible pen, and subsequently, individuals were asked to
deviate their jaw as much as possible. When the deviation was
achieved, a second drawing was performed. Then, the horizontal
distance between the two markings was measured for one side’s lateral
deviation value. In protrusion motion measurement, individuals were
asked to move their lower jaw as forward as possible, and then the
horizontal space between the upper and lower incisors was measured
[15]. The reference value for mandibular depression is 40 mm, for
protrusion 6 mm, and for lateral deviation 8 mm [16].

An analogue algometer was used for pressure pain threshold
measurement. The masticatory muscles’ pressure pain threshold was
measured bilaterally on the masseter and temporalis muscles. Four
points were measured: two points in the masseter and two in the
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temporalis. Measurements were repeated four times for each point
starting from the masseter, with a 5-second interval between each
measurement and 2 minutes between the completion of the first
measurement of all areas [17].

The labial commissure angle was measured to evaluate central facial
paralysis. The labial commissure angle was measured by a camera
(Sony SLT- A35 16.2 megapixels) that had been secured on a tripod
and was 1 m away while individuals were sitting on a chair. After
individuals were positioned, photographs were taken without flashlight
and printed in black and white in a 15 cm x 21 cm dimension. Bilateral
chelions, glabella, and gnathion were marked, and drawings that
combined the markings were made on the printed photograph. After
that, the angle between these two drawings was measured with a
protractor. The normal labial commissure angle is 90 degrees [18].

Head posture was assessed via craniocervical angle measurement. The
craniocervical angle was measured while individuals were sitting on a
chair with their heads in a natural position. The spinous process of the
C7 was marked with a marker, and lateral photographs were taken by
a camera (Sony SLT- A35 16.2 megapixels) and printed. The angle
between the two drawings was measured with a protractor
subsequently. The lower the angle, the higher the forward head posture
[19].

Deglutition of the individuals was assessed with the repetitive saliva
swallowing test. For the repetitive saliva swallowing test, individuals
were asked to repeatedly swallow their saliva for 30 seconds. While
individuals were performing the test, the number of swallows was
determined with the finger positioned on the individual’s hyoid bone.
Values equal to or lower than two require further assessment [20].

The eating assessment tool was used for deglutition assessment. The
eating assessment tool consists of 10 questions with zero-to-four-point
scoring answers, and the maximum score is 40 points. The higher the
total score, the higher the deglutition impairment [21].

In the sieve test that assesses masticatory performance, patients were
asked to chew 20 times the pre-weighted 3 g peanut and then spit the
chewed substance into a half-liter beaker. This procedure was repeated
five times; after this, the substance was gathered in a beaker, stirred,
and subsequently sifted through a sieve with ten mesh and 1700 um
openings. After sifting, the substance passed through the sieve, and the
substance piled on the sieve was transferred to a 15-ml centrifuge tube
separately. Then, both centrifuge tubes were placed in the centrifuge
devices and centrifuged for 3 minutes at 1500 rpm. Both centrifuge
tube volumes were calculated after the centrifuge process, after which
the masticatory performance was calculated. The higher the
percentage, the better the masticatory performance [22].

The intraoral pH value of the saliva was measured with a digital pH
gauge (ADWA-ad12). Individuals were asked not to drink anything
except water from the previous evening for the intraoral pH
measurement. Samples were collected later that day between 08:00 and
12:00 a.m. Prior to saliva collection, patients were asked to rinse their
mouths with water, and five minutes later, sample collection started.
Patients were asked to empty the saliva ten times that had been
gathered at a one-minute interval, and then intraoral pH was measured
[23,24]. The average intraoral pH is 6.8 [24].

The deep neck flexor muscle endurance was assessed with an
endurance test. While patients were in the supine position with their
knees and hips flexed, referred to as the hook-lying position. Patients
were asked to retract their chins as maximally as possible, then elevate
their heads one inch and sustain in this position. One hand of the
assessor was placed around the patient’s neck. The chronometer was
started and stopped when the patient’s head touched the hand of the
assessor. The longer the time, the greater the muscle endurance [25].

The individuals’ oral health was evaluated with the general oral health
assessment index. The general oral health assessment index consists of
twelve questions assessing parameters such as mastication, deglutition,
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and dental integrity. A higher score correlates with higher general oral
health loss. The total score of the index ranges from 12 points as the
minimum score to 60 points as the maximum score [26].

Patients in both groups were enrolled in a one-hour daily conventional
physiotherapy program during the study period. The conventional
physiotherapy program consisted of electromuscular stimulation,
neurophysiologic approaches including Brunnstrom and Bobath
concepts, and exercises for lower and upper limb rehabilitation using
proprioceptive neurorehabilitation techniques. Patients in the study
group were further enrolled in the EMT home exercise program during
the study period. EMT was applied with a Philips Respironics device.
Patient-specific resistance was set via the perceived exertion scale at
13-15 points [27]. Devices were handed over to patients for daily use
for three weeks after the proper resistance was set. Patients were asked
to perform five sets of 10 repetitions in each test with a one-minute
interval [28]. EMT was performed daily for three weeks. Compliance
with the training was assessed via phone calls made twice a week [29].

Ethical Approval

This study was approved by the Bolu Abant izzet Baysal University
Clinical Research Ethics Committee (2020/54) and conducted at the
Izzet Baysal Physical Therapy and Rehabilitation Training and
Research Hospital. Prior to participation, individuals were verbally
informed, and written consent was obtained from the participants.

Statistical Analysis

Data analysis was performed using the SPSS 22 program. Continuous
variables were illustrated as average, standard deviation, and
categorical variables as number and percentage. The normal
distribution of the data was evaluated with the Shapiro-Wilk test.
Whether or not the parametric assumptions were achieved, the
independent sample t-test or Mann-Whitney U test was used for the
independent group comparison, and the paired t-test or Wilcoxon
signed-rank test was used for the dependent group comparison.
Differences between the categorical variables were analyzed with the
chi-square test. Statistically, the significance grade was determined as
p<0.05.

RESULTS

Both groups’ physical characteristics and demographic data were
homogeneous (Table 1).

Table 1. Demographic data and physical characteristics of the patients

Characteristics ~ Control group Study group

Mean SD Mean SD ' P
Age (year) 66.63 8.35 65.60 7.62 .356 124
Height (cm) 166.38 8.59 168.20 8.78 -585  .563
Weight (kg) 7682 1665 8091 1219 -777 444
BMI (kg/cm?) 28.09 481 28.95 6.42 -424 .675
Poststroke
elapsed time 13.00 15.82 14.80 13.16  -.343 734
(month)

*p<0.05 independent t test; SD: Standard deviation.

More than half of the patients had right-side stroke in both groups.
Avrteria cerebri media occlusion was in the foreground for both groups.
Hypertension was highly observed in both groups. Antihypertensive
and anticoagulant medication was 94% for the control group; for the
study group, these percentages were 93% and 100%. Patients in both
groups were at least in stage 3, according to the Brunnstrom stage of
stroke recovery. Nearly half of the patients in the control group and
more than half of the patients in the study group were in the chronic
stage of the stroke. Most of the patients in the EMT group were fully
compliant with the training (Table 2).
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Table 2. Intergroup comparison of premorbid diseases and stroke
characteristics

Control group  Study group
Characteristics p
n % n %
Right 9 56 8 53
Impaired .870
body side Left 7 44 7 47
Cerebri media 15 94 10 66
Affected Cerebri anterior 1 6 2 13 116
artery
Cerebri posterior - - 3 21
6< months 7 44 3 20
Poststroke .344
elapsed time >6 months 9 56 12 80
Yes 15 94 14 93
Hypertension 962
P No 1 6 1 7
Yes 9 56 5 33
Diabetes .200
mellitus No 7 44 10 67
Stage 3 13 82 8 54
Brunnstrom Stage 4 1 6 3 20
stages
(Upper limb) Stage 5 1 6 3 20
Stage 6 1 6 1 6
Stage 3 9 56 3 20
Brunnstrom Stage 4 4 25 8 53
stages
(Lower limb) Stage 5 3 19 4 27
Fully compliant - - 13 87
Partially
Compliance - - 1 6.5
with EMT compliant
Poorly compliant - - 1 6.5

Chi square test; *p<0.05.

In intragroup comparison, a significant increase in pressure pain
threshold of the left masseter and mandibular protrusion, a significant
decline in the Fonseca Questionnaire score, and a significant
improvement in the labial commissure angle were found in the control
group, and a significant increase in mandibular depression of study
group (p<0.05). Other assessed stomatognathic system parameters
were similar in both groups (i.e., masticatory performance, intraoral
pH) (p>0.05) (Table 3).

In intergroup analysis, a significant decrease was observed in the labial
commissure angle in favor of the control group and a significant
decrease in the eating assessment tool in favor of the study group
(p<0.05) (Table 4).

Baseline values of depression, intraoral pH, labial and craniocervical
angle, deep neck flexor muscle endurance, repetitive saliva swallow
test, eating assessment tool, and general oral health assessment index
were significantly different (p<0.05). Other assessed stomatognathic
system parameters were similar in both groups (i.e., mastication, neck
muscle endurance) (p>0.05). Because the first measurement values of
the groups were different, an analysis of the difference between the
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first and last measurements was performed. As a result of this analysis,
a significant difference was found in the right and left lateral deviation
range of motions in favor of the study group (p<0.05). (Table 5).

DISCUSSION

The aim of this study was to assess the effect of expiratory muscle
training on the stomatognathic system in patients with stroke. This
study showed that EMT is a practical approach to increase mandibular
lateral deviation and improve deglutition in patients with stroke.

A variety of studies report the exercise compliance of the Turkish
population. In a study by Ay et al. [30] the exercise compliance rate of
elderly patients with knee osteoarthritis was reported to be 62.5%. In
our study, exercise compliance of patients with stroke with the EMT
was high. This difference might result from exercise type and patients'
symptoms.

Postural adaptations might cause alterations in mandibular condyle
position. A study by Ohmure et al. [31] points out the effect of
malposture (forward head posture) on mandibular condyle position.
From this point of view, we hypothesized that placement of EMT to
mouth might alter the mandibular condyle position, yet our hypothesis
has been rejected. Considering the post-stroke elapsed time, the
anterior tilt of the head turns into chronic malposture. For this reason,
EMT may have fallen short in improving chronic malposture.

Passive stretching improves mandibular depression range of motion
[32]. The effect of passive stretching on mandibular depression was
characterized by increased mandibular depression, right and left lateral
deviation range of motion in the study group. Although the range of
motion of the control group was below the minimum reference values
except for mandibular depression, significant improvement occurred
in protrusion in the three weeks of follow-up. This might be the
cumulative effect of the improvement in pressure pain threshold of the
inferior portion of the left masseter and masticatory performance.
Increased masticatory performance and pressure pain threshold of the
inferior portion of the left masseter muscle might improve the
protrusion by changing the muscular activity and functional
improvement in the muscle fibers that play a role in protrusion.

A significant difference was observed in the right and left lateral
deviation in the intergroup comparison of pretest and posttest values.
This might be caused by increased lateral pterygoid muscle strength
and coordination. Bilateral activation of the lateral pterygoid is
required to place the EMT device in the mouth. The lateral pterygoid
muscle also participates in contralateral deviation movements [5].
From this perspective, EMT may increase the lateral deviation.

Over the 3-week follow-up, except for the pressure pain threshold of
the inferior portion of the left masseter, the pressure pain threshold of
the masticatory muscles of the control group was similar. We believe
that the improvement in the inferior portion of the left masseter
pressure pain threshold is due to a significant decrease in the total score
of the Fonseca Questionnaire.

It is stated that most of the disc displacement with reduction patients
had no accompanying pain, which supports our claim [33]. The
pressure pain threshold of the masticatory muscles following EMT was
not improved. The type of TMJD probably played a significant role in
this case. Most of the patients in our study had crepitation during
mandibular depression movement, characterized by disc displacement
with reduction. The effect of exercise on facial muscles is reported by
Uchida et al., pointing out that exercise does not only affect the
targeted muscle facial mimicry as well. The finding of Uchida et al.
might be the factor for the improvement in the labial commissure angle
of the control group in the three weeks of follow-up [34]. We believe
this improvement might be caused by the patient's physiotherapy
program and the individual exercises they perform in their free time.
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Table 3. Intragroup comparison of the stomatognathic system component, functions, and questionnaires

Control group Study group
Assessed parameters
First Second First Second
measurement measurement z p measurement measurement 4 p
Right temporalis 1.86 1.86 2.3 2.3
anterior (kg/cm?) (156-256)  (1.66-260)  ~4%6  .648 (1.9-3.06) (2-2.76) 178 .859
Left temporalis anterior 183 18 23 233
(kg/em?) (1.6-2.5) (1.7-2.63) -.306 759 (1.9-2.96) (2-2.66) -867 386
Right temporalis middle 191 195 23 25
(kg/em?) (1.7-2.73) (1.76-2.7) -223 824 (2-3.16) (2-2.86) -178 859
Left temporalis middle 19 19 23 243
Pressure pain (kg/cm?) (1.7-2.7) (1.8-2.73) -.584 559 (2-3.13) (2-2.83) -446 656
threshold 13 13 15 15
Right masseter anterior : : . :
(kg/em?) (1.1-1.76) (12-1.83)  -1.695 090 (1.36-1.86) (12-166)  -1618  .106
Left masseter anterior 13 131 15 15
(kg/em?) (1.1-1.8) (1.2-1.8) -1.873 061 (1.13-1.83) (1.1-166)  -1.643 1
Right masseter inferior 124 13 14 1.46
(kg/em?) (1.1-1.66) (1.2-1.73)  -1.202 229 (1.3-1.8) (1.1-1.73) -867 386
Left masseter inferior 12 13 15 146
(kg/em?) (1.1-1.7) (1.1-2.1) -2.106 030" (1.13-1.7) (1.1-1.6) -1.281 2
40.61 40.20 41.42 42.39
Depression (mm) (31.71- (31.44- -.879 .379 (25.07- (30.99- -1.988  .047*
55.00) 54.88) 45.89) 53.07)
Temporomandibular Right lateral deviation
joint range of motion (m?‘n) 5.54+2.49 5.61+2.15 -.338 .740 7.44+2.04 8.09+2.34 -1.698  .113f
Left lateral deviation 4.36 5.11 711 7.37
(mm) (2.99-10.23)  (3.26-9.21) - 750 453 (3.05-14.13)  (3.86-9.25)  -1.704  .088
3.85 4.24 5.36 5.68
Protrusion (mm) (1.48977)  (2.02-11.76) 2301 .021*  (221.766)  (3.85-7.82) ~682 496
Saliva pH Intraoral pH 6.66+0.4 6.63+.34 399 .696 6.45+.28 6.54+0.30 -1.296 216
Mastication Masticatory 13+.07 161 1424 175 24+.18 025:0.17  -743 470
performance (%)
Central facial Labial commissure 92(89-98)  90.5(89-95) -2521  .012*  91(835-93)  90(85-92)  -1.842  .065
paralysis angle(®)
Head posture Craniocervical angle (°) 29.09+11.95  30.53+11.95 -.490 .631 28.93+12.54  27.07+12.57 .838 416
Neck muscle Deep neck flexormuscle 7 10411 55 27.00410.58  -657 521 240241089 269741425 1533 147
endurance endurance (sV
. Repetitive saliva
Deglutition swallow test 2.5 (2-4) 3(2-4) -.816 414 3(2-6) 3(2-6) 41300  .194
Temporomandibular ) Guestionnaire 20(20-40)  20(15-30)  -2.165  .030*  25(20-40)  25(10-40)  -1.897  .058
joint dysfunction
Deglutition Eating assessment tool 0 (0-5) 0 (0-5) -1.30 194 0 (0-6) 0 (0-4) -1.414 157
Oral health General oral health 52(34-53)  52(34-53)  -1.00 317  52(46-52)  52(46-52)  .000 1

assessment index

*p<0.05; Wilcoxon signed-rank test; Paired samples t test.
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Table 4. Intergroup comparison of baseline and final values

Control group Study group
Assessed parameters ] ]
First Second First Second
measurement — measurement z p measurement  measurement z p
1.86 2.3 1.86 2.3
Right temporalis anterior
gfem) (156-256)  (L9-306) 3415 <001*  (166-260)  (2-276) 3652 <001
1.83 2.3 1.8 2.33
Left temporalis anterior
(kg/cmz)p (1.6-2.5) (1.9-2.96) 3433 <.001*  (1.7-2.63) (2-2.66) 3568 <.001*
1.91 2.3 1.95 25
Right temporalis middle
kgl 17273  (-316) 3113 002  (17627)  (2-286) 3430 <001*
1.9 2.3 1.9 243
Left temporalis middle
(kg/cm?)p (1.7-2.7) (2-3.13) 3.053  .002* (1.8-2.73) (2-2.83) 3445  <.001*
Pressure pain
threshold 13 15 13 15
Right masseter anterior
(kg,cmz) (1.1-1.76) (1.36-1.86) 3909 <001*  (1.2-1.83) (1.2-1.66) ~ 3.150  .002*
1.31 1.5
Left masseter anterior 1.29+.16 1.50+16
(kg/cm?) 3.495 .002* (1.2-1.8) (1.1-1.66) 3.107  .002*
1.24 1.4 1.3 1.46
Right masseter inferior
(kg,cmZ) (1.1-1.66) (1.3-1.8) 3660 <.001*  (1.2-1.73) (1.1-1.73)  3.262  .001*
1.2 1.5 1.3 1.46
Left masseter inferior
(kg/cm?) (1.1-1.7) (1.13-1.7) 3540  <.001* (1.1-2.1) (1.1-1.6) 2777 .005*
41.42 40.20 42.39
40.61
(25.07- (31.44- (30.99-
Depression (mm) (31.71-55) .004 .968 A74 .635
45.89) 54.88) 53.07)
Temporomandibular Fr:]?;‘)t lateral deviation 5544249 7.44+204 2318  .028%  561+215 8094234 3077  .005*
joint range of motion 4.36 711 511 7.37
Left lateral deviation (mm)  (2.99-10.23)  (3.05-14.13) 2412  .016*  (3.26-9.21)  (3.86-9.25) 1996  .046*
3.85 5.36 4.24 5.68
Protrusion (mm) (1.48-9.77) (2.21-7.66) 2.016 044*  (2.02-11.76) (3.85-7.82) 2293  .022*
Saliva pH Intraoral pH 6.66+0.4 6.45+.28 1.640 112 6.63+.34 6.54+0.30 .780 441
Mastication ?"o/j‘)“'ca“’rype”o’ma”‘:e 13£.07 24+18 2108 .049* 161 025£0.17 1823 079
g:;tl;as'igac'a' Labial commissure angle() 92 (89-98)  91(835-93) 1584 113  905(89-95) 90 (85-92)  2.165  .030*
Head posture Craniocervical angle (°) 29.09+11.95  28.93+12.54  .036 971 30.53+11.95  27.07+12.57 787 438
eNnegbr;‘:]‘ézc'e ;e;lﬁ’rgsggg%ormusc'e 27.12411.58  24.02£10.89 766 450  27.92+10.58  26.97+1425 211  .834
Deglutition Eife““"esa""as""a""w 25 (2-4) 3(2-6) 1059 290 3 (2-4) 3 (2-6) 715 475
Leimpd‘;f;’ffgggé%“'ar Fonseca Questionnaire 20(20-40)  25(20-40) 1981  .048*  20(15-30)  25(10-40) 1527  .127
Deglutition Eating assessment tool 0 (0-5) 0 (0-6) 1.653 .098 0 (0-5) 0 (0-4) 2162  .031*
Oral health General oral health 52(34-53)  52(46-52)  .000 1 52 (34-53)  52(46-52)  .000 1

assessment index

*p<0.05; Mann Whitney U test; Paired samples t test.
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Table 5. Comparison of pretest and posttest difference

Control Study
Variables group group u D
(Meanzstandard deviation)

mffséirﬁ;?{g’e 06+.06 05£03 702 488
Right — temporalis 4909 0811  -763 445
Right temporalis middle .08+.09 .08+.11 -.385 .700
Right masseter anterior .06+.07 .08+.07 -721 471
Right masseter inferior .07+.05 .08+.07 1 1

Left temporalis anterior .08+.09 .09+.11 -.061 951
Left temporalis middle .07+.06 .10+.09 -.707 .480
Left masseter anterior .08+.08 .06+.07 -.748 455
Left masseter inferior .08+.06 .05+.07 -1.422 155
Protrusion .7540.63 .93+.79 -.554 .580
Right lateral deviation .61+.53 1.24+1.00 -2.162 .042*
Left lateral deviation .65£.76 1.45+£1.24  -2550 .011*
Fonseca Questionnaire 3.44+3.97 4.33+6.51 -.087 .930

*p<0.05; Mann Whitney U test; Paired samples t test.

Following EMT, the labial commissure angle was similar to the pretest
value. We consider that this might be caused by the setting of the
device’s resistance in a patient-orientated, subjective manner. It is
known that a portable expiratory pressure measurement device is used
for setting the resistance of the EMT device [10].

Following the EMT, no improvement was seen in the craniocervical
angle. This is because EMT did not achieve the desired effect,
characterized by strengthening the muscles taking part in the
malposture, specifically the anterior tilt of the head. It is mentioned
that 20 minutes of steady position ends up with crepitation and
recovers in double time [35]. From this point of view, the importance
of timing and resistance setting of the EMT devices vyields
rehabilitation of the craniocervical component of the post-stroke
developed malposture.

EMT is one of the preferred approaches for the rehabilitation of
deglutition [11]. Following EMT, no change was observed in the
repetitive saliva swallow test. This might be caused by the fact that
EMT was not achieved to increase salivary synthesis by mechanical
stimulation effect. It is known that mechanical stimulation results in an
increased salivary flow rate [36]. Contrary to the repetitive saliva test,
significant improvement was observed in the eating assessment
inventory. This might be caused by the stimulation effect of the EMT
device on the hyoid bone. The placement of an EMT device on the
mouth resulted in hyoid elevation, according to a study by Wheeler-
Hegland et al. [37].

The decline in masticatory performance following stroke was
remarkable. From a shortened dental arc to orofacial dysfunction,
many factors might play a role in the drastic value in the control group
[38,39]. The high rate of prosthesis use and facial asymmetry in the
control group might have reduced masticatory performance.

No improvement was observed in EMT aiming to improve masticatory
performance by reducing the facial asymmetry rate and improving the
perioral muscle strength and coordination. A similar masticatory
performance was observed despite the reduction in facial asymmetry
rate, pointing to the idea that the occlusal surface and dental prosthesis
might be more effective on masticatory performance than the facial
asymmetry rate.

It is known that mechanical stimulation results in an increased salivary
flow rate [36]. From this point of view, we aimed to improve the
intraoral pH by inducing mechanical stimulation by EMT. Similar
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intraoral pH values following EMT indicate that EMT may not be an
option for intraoral pH regulation.

No improvement was observed after EMT, aiming to improve deep
neck flexor muscle endurance by improving the craniocervical angle.
We believe the similar craniocervical angle following the EMT is
responsible for this. A negative correlation between deep neck flexor
endurance and anterior tilt of the head supports our claim [40].

Limitations

The study’s non-randomized nature due to the pandemic and inability
to measure the maximal expiratory pressure value owing to the
pandemic are the study’s limitations.

CONCLUSION

Our study showed that EMT is effective when improvement was aimed
in the TMJ range of motions especially for the right and left lateral
deviation movements, improve deglutition, craniocervical posture, and
other functions and structures of the stomatognathic system.

The effect of EMT on stomatognathic system structures and functions
was assessed in detail. Although current studies exist related to the
topic, our study is the first study that assesses the stomatognathic
system structures and functions in a cumulatively.

Ethical Approval: 2020/54 Clinical Research Ethics Committee of Bolu Abant
Izzet Baysal University

Conflict of Interest: The authors have no conflicts of interest to declare.
Funding: None.
Acknowledgements: None.

Author Contribution: Concept: OD,TC; Design: OD,TC,ED; Data collecting:
OD,TC,ED; Statistical analysis: TC;OD; Literature review: OD,TC,ED;
Writing: OD,TC,ED; Critical review: ED;TC.

REFERENCES

1. Mackay J, Mensah GA, Mendis S, Greenlund K. The atlas of heart disease
and stroke World Health Organization. 2004.

Mayer NH, Esquenazi A. Muscle overactivity and movement dysfunction
in upper motoneuron syndrome. Phys Med Rehabil Clin N Am.
2003;14:855-883.

Tyson SF, Hanley M, Chillala J, Selley A, Tallis RC. Balance disability
after stroke. Phys Ther. 2006;86(1):30-38.

Dursun O, Cankaya T. Assessment of temporomandibular joint
dysfunction in patients with stroke. J Stroke Cerebrovasc Dis.
2018;27(8):2141-2146.

Okeson JP. Management of Temporomandibular Disorders and Occlusion.
Missouri: Mosby/Elsevier Publishing Company; 2012.

Selley WG, Flack FC, Ellis RE, Brooks WA. Respiratory patterns
associated with swallowing: Part 1. The normal adult pattern and changes
with age. Age Ageing. 1989;18(3):168-172.

Dai R, Lam OLT, Lo ECM, Li LSW, Wen Y, McGrath C. Orofacial
functional impairments among patients following stroke: a systematic
review. Oral Dis. 2015;21(7):836-849.

Brooks M, McLaughlin E, Shields N. Expiratory muscle strength training
improves swallowing and respiratory outcomes in people with dysphagia:
a systematic review. Int J Speech Lang Pathol. 2019;21(1):89-100.

Khedr EM, Shinawy OE, Khedr T, Ali YAA, Awad EM. Assessment of
corticodiaphragmatic pathway and pulmonary function in acute ischemic
stroke patients. Eur J Neurol. 2000;7(5):509-516.

Kulnik ST, Birring SS, Moxham J, Rafferty GF, Kalra L. Does respiratory
muscle training improve cough flow in acute stroke? Pilot randomized
controlled trial. Stroke. 2015;46:447-453.

Hegland KW, Davenport PW, Brandimore AE, Singletary FF, Troche MS.
Rehabilitation of swallowing and cough functions following stroke: an
expiratory muscle strength training trial. Arch Phys Med. 2016;97(8):1345-
1351.

Eom MJ, Chang MY, Oh DH, Kim HD, Han NM, Park JS. Effects of
resistance expiratory muscle training in elderly patients with dysphagic
stroke. Neurorehabil. 2017;41(4):747-725.

Folstein MF, Folstein SE, McHugh PR. "Mini-Mental State": A practical
method for grading the cognitive state of patients for the clinician. J
Psychiatr Res. 1975;12(3):189-198.

2.

10.

11.

12.

13.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

Karya J Health Sci. 2023; 4(3): 179-186

Da Fonseca DM, Bonfante G, Valle AL, De Freitas SFT. Diagnostico pela
anamnese da disfungao craniomandibular. Rev Gauch de Odontol.
1994;4(1):23-32.

Walker N, Bohannon RW, Cameron D. Discriminant validity of
temporomandibular joint range of motion measurements obtained with a
ruler. J Orthop Sport Phys. 2000;30(8):484-492.

Dawson PE. Functional Occlusion: From TMJ to Smile Design. St Louis:
CV Moshy; 2007.

Farella M, Michelotti A, Steenks MH, Romeo R, Cimino R, Bosman F.
The diagnostic value of pressure algometry in myofascial pain of the jaw
muscles. J Oral Rehab. 2000;27(1):9-14.

Tessitore A, Magna LA, Paschoal JR. Angular measurement for
determining muscle tonus in facial paralysis. Pro Fono. 2010;22(2):119-
124.

Castien R, Blankenstein A, Van Der Wint D, Heymans MW, Dekker J. The
working mechanism of manual therapy in participants with chronic
tension-type headache. J Orthop Sport Phys. 2013;43(10):693-699.
Oguchi K, Saitoh E, Baba M, Kusudo S, Tanaka T, Onogi K. Repetitive
saliva swallowing test (RSST) as a screening test of functional dysphagia
(2) validity of RSST. Jpn J Rehabil Med. 2000;37:383-388.

Belafsky PC, Mouadeb DA, Rees CJ, et al. Validity and reliability of the
eating assessment tool (EAT-10). Ann Otol Rhinol Laryngol.
2008;117(12):919-924.

Kapur KK, Soman S, Yurkstas A. Test foods for measuring masticatory
performance of denture wearers. J Prosthet Dent. 1964;14(3):483-491.
Baliga S, Muglikar S, Kale R. Salivary pH: A diagnostic biomarker. J
Indian Soc Periodontol. 2013;17(4):461-465.

Ediriweera DS, Dilina N, Saparamadu V, et al. Aspirin is associated with
low oral pH levels and antacid helps to increase oral pH. BMC Res Notes.
2018;11:137.

Harris KD, Heer DM, Roy TC, Santos DM, Whitman JM, Wainner RS.
Reliability of a measurement of neck flexor muscle endurance. Phys Ther.
2005;85(2):1349-1355.

Atchison KA, Dolan TA. Development of the geriatric oral health
assessment index. J Dent Educ. 1990;54(11):680-687.

Borg GA. Psychophysical bases of perceived exertion. Med Sci Sports
Exerc. 1982;14:377-381.

Marco E, Ramirez-Sarmiento AL, Coloma A, et al. High-intensity vs. sham
inspiratory muscle training in patients with chronic heart failure: a
prospective randomized trial. Eur J Heart Fail. 2013;15:892-901.

Guclu MB, Arikan H, Savci S, et al. Effects of inspiratory muscle training
in patients with heart failure. Resp Med. 2011;105:1671-1681.

Ay S, Evcik D, Kutsal YG, et al. Compliance to home-based exercise
therapy in elderly patients with knee osteoarthritis. Turk J Phys Med
Rehab. 2016;62(4):323-328.

Ohmure H, Miyawaki S, Nagata J, lkeda K, Yamasaki K, Al-Kalaly A.
Influence of forward head posture on condylar position. J Oral Rehabil.
2008;35:795-800.

Kraaijenfa S, Molen L, Tinteren H, Hilgers F, Smeele L. Treatment of
myogenic temporomandibular disorder: a prospective randomized clinical
trial, comparing a mechanical stretching device (TheraBite) with standard
physical therapy exercise. Cranio. 2014;32(3):208-216.

Poluha RL, Canales GD, Costa YM, Grossmann E, Bonjardim LR, Conti
PCR. Temporomandibular joint disc displacement with reduction: a review
of mechanisms and clinical presentation. J Appl Oral Sci.
2019;27:20180433.

Uchida MC, Carvalho R, Tessutti VD, et al. Identification of muscle fatigue
by tracking facial expressions. Plos One. 2018;18:1-11.

McGill SM, Brown S. Creep response of the lumbar spine to prolonged full
flexion. Clin Biomech. 1992;7:43-46.

Setiawan S, Haroen ER, Hadidjah D. The difference in saliva pH before
and after brushing with fluoride containing toothpaste and without
toothpaste. Padjajaran J Dent. 2008;20(3):139-142.

Wheeler-Hegland KM, Rosenbek JC, Sapienza CM. Submental SEMG and
hyoid movement during Mendelsohn maneuver, effortful swallow, and
expiratory muscle strength training. J Speech Lang Hear Res.
2008;51(5):1072-1087.

Schimmel M, Ono T, Lam OLT, Miiller F. Oro-facial impairment in stroke
patients. J Oral Rehab. 2017;44:313-326.

Miyaura K, Morita M, Matsua Y, Yamashita A, Watanabe T.
Rehabilitation of biting abilities in patients with different types of dental
prosthesis. J Oral Rehabil. 2000;27:1073-1076.

Nam C, Park Y, Lee J. Impact of cervical stabilization exercises and
breathing retraining impact on the respiratory function of elderly stroke
patients with hemiplegia: a randomized controlled trial. Int J Biosci
Biotech. 2015;7(4):159-168.

186

Karya Journal of Health Science is licensed by Creative
Commons Attribution-NonCommercial-No Derivative 4.0
International License.

[@lece]



http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

Karya J Health Sci. 2023; 4(3): 187-191

ARASTIRMA MAKALESI/RESEARCH ARTICLE

doi: 10.52831/kjhs.1271864

e-ISSN:2717-9540

Opp0

KARYA JOURNAL OF HEALTH SCIENCE

journal homepage: www.dergipark.org.tr/kjhs

THE IMPORTANCE OF CLINICAL AND LABORATORY PARAMETERS OF BONE
MARROW METASTASIS IN PATIENTS WITH SOLID MALIGNANCY-SINGLE CENTER

EXPERIENCE

KEMIK iLiGi METASTAZI OLAN SOLIiD MALIGNITELi HASTALARDA KLINiK VE
LABORATUVAR PARAMETRELERININ ONEMI-TEK MERKEZ DENEYIiMi

Sevil Sadri*'*", Jamshid Hamdard?"*", Hiiseyin Saffet Bekoz®

!Department of Hematology, Bursa City Hospital, Bursa, Tiirkiye

, Asli Cakir*

, Omer Fatih Olmez? =", Ahmet Bilici?

2Department of Internal Medicine, Oncology, Faculty of Medicine, Istapbul Medipol University, Istapbul, Tiirkiye
3Department of internnal Medicine, Hematology, Faculty of Medicine, Istanbul Medipol University, Istanbul, Tiirkiye
“Department of pathology Faculty of Medicine, Istanbul Medipol University, istanbul, Tiirkiye

ABSTRACT

Objective: Bone marrow biopsy is an efficient and reliable
diagnostic procedure for the identification of bone marrow
involvement. In recent years, bone marrow examination has become
more helpful in documenting the metastatic involvement of
malignancies.

Method: Patients with solid tumors and anomalies in hematological
parameters had their peripheral blood morphology examined at our
facility. Each instance included information on the patient's
peripheral blood counts, peripheral blood morphology, and prior
therapies. The purpose of this study was to analyze bone marrow
biopsy and aspiration for unexplained hematological abnormalities in
solid cancer patients and to look into the pathological findings,
clinical and hematological laboratory features, and outcomes of such
patients in our facility. Additionally, we provided information on the
treatment and prognosis of these patients.

Results: When compared to the group that had bone marrow biopsy
involvement, the lower RDW-Cv value in the former group was
shown to be statistically significant (p=0.005; p<0.01). It was
determined that the difference between the fibrosis values of the
groups with and without bone marrow biopsy involvement was
statistically significant (p=0.016; p<0.05). It was determined to be
statistically significant (p=0.002; p<0.01) that the LDH value of the
group without bone marrow biopsy involvement was lower than that
of the group with BM biopsy involvement. Anemia (p=0.028;
p<0.05), bone metastases (p=0.001; p<0.01), bone marrow biopsy
involvement in PET-CT (p=0.001; p<0.01), and peripheral smear
results (p=0.001; p<0.01) all showed a statistically significant
correlation.

Conclusion: In conclusion, bone marrow metastasis should be
considered when inexplicable hematological abnormalities,
particularly unexplained anemia, and elevated RDW and LDH
parameters are found in clinical practice. A bone marrow biopsy is
advised for a conclusive diagnosis.

Key Words: Solid Malignancy, Bone Marrow Biopsy, Metastasis

(074
Amag: Solid tiimérlerde kemik iligi biyopsisi, kemik iligi tutulumunun
tanisinda etkili ve kesin bir tan1 yontemidir. Son yillarda, kemik iligi

incelemesi timdrlerin metastatik tutulumunu belgelemede giderek
daha kullanislt hale gelmistir.

Yontem: Merkezimizde solid malignitesi olan ve hematolojik
parametrelerinde anormallikleri olan hastalarin  periferik  kan
morfolojisi degerlendirildi. Hasta 6zellikleri; periferik kan sayimlari,
periferik kan morfolojisi, onceki tedavilerini dahil edecek sekilde
kaydedildi. Bu g¢alismanin amaci; solid kanserli hastalarda
aciklanamayan hematolojik anormallikler i¢in kemik iligi biyopsisi ve
aspirasyonunu incelemek, bu tiir hastalarin patolojik bulgularini, klinik
ve hematolojik laboratuvar 6zelliklerini ve sonuglarini kurumumuzda
arastirmaktl. Ayrica bu hastalarin yonetimi ve sagkalimu ile ilgili
detaylar bildirildi.

Bulgular: Kemik iligi biyopsi tutulumu olmayan grupta daha diigiik
RDW-Cv degeri, kemik iligi biyopsi tutulumu olan gruba gére
istatistiksel olarak anlamli bulundu (p=0,005; p<0.01). Kemik iligi
biyopsisi tutulumu olmayan grubun fibrozis degerinin kemik iligi
biyopsisi tutulumu olan gruba gore daha diisiik olmasi istatistiksel
olarak anlamli bulundu (p=0.016; p<0.05). Kemik iligi biyopsi
tutulumu olmayan grubun LDH degerinin kemik iligi biyopsi tutulumu
olan gruba gore daha diisiik olmasi istatistiksel olarak anlamli bulundu
(p=0,002; p<0.01). Kemik iligi biyopsi tutulumu ile periferik yayma
bulgular1 (p=0.001; p<0.01), PET-BT'de kemik iligi tutulumu
(p=0.001; p<0.01), anemi (p=0.028; p<0.05) ve kemik metastazi
(p=0.001; p<0.01) arasinda istatistiksel olarak anlaml1 iliski bulundu.

Sonu¢: Bu calismanin sonucunda klinik pratikte agiklanamayan
hematolojik anormallikler, 6zellikle agiklanamayan anemi ve yiiksek
RDW ve LDH parametreleri saptandiginda kemik iligi metastazi
stiphesi distiniilmeli ve kesin tant i¢in kemik iligi biyopsisi
onerilmektedir.
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INTRODUCTION

Bone marrow metastases are found in 0.2%-12% of patients with solid
tumors. It is most common in adults with breast, prostate, stomach, and
small cell lung malignancies as well as in pediatric patients with
neuroblastoma or Ewing sarcoma [1,2]. Bone marrow metastasis is a
relatively uncommon occurrence, although it typically has a quickly
progressing clinical course and a short survival time, which can
influence the therapeutic strategy [3]. For the initial diagnosis of bone
marrow metastasis in cancer, radiologic examinations using positron
emission tomography (PET-CT), magnetic resonance imaging (MR),
and computed tomography are the most often utilized non-invasive
techniques [4]. Additionally, although bone marrow involvement can
be suspected based on radiological imaging, a bone marrow biopsy is
advised for a conclusive diagnosis. A bone marrow biopsy is
specifically carried out to look at hematological parameter anomalies.
The relatively invasive nature of this process makes it more prudent to
use it when other approaches raise red flags. Anemia,
thrombocytopenia, leukocytosis,  elevated  serum  lactate
dehydrogenase (LDH), and leukoerythroblastic picture are just a few
of the laboratory characteristics related to bone marrow metastasis that
have been highlighted in the literature, but their diagnostic significance
has not yet been fully established [5].

For the accurate and conclusive diagnosis of bone marrow
involvement, a bone marrow biopsy is used [6]. Examining the bone
marrow has shown to be more and more helpful recently in identifying
cancers that have spread to other organs. It has been proven to be more
sensitive than biopsy specimen aspirate for evaluation of bone marrow,
cellular morphology, cellularity, and fibrosis [7].

The current study's objectives are to assess the results of bone marrow
aspiration and biopsy for unexplained hematological abnormalities in
solid cancer patients, as well as to look into the pathological findings,
clinical features, and hematological laboratory results of such patients
at our institution. We also provided information on the treatment and
survival of these patients.

METHOD

In the retrospective study, bone marrow biopsy and/or aspirations
which were followed up in the oncology department with the diagnosis
of solid malignancy, performed by a hematologist at Istanbul Medipol
University were evaluated retrospectively. A sample was obtained
from unilateral posterior iliac crest using a Jamshidi needle and
employing standard technique. Based on its clinical details and
morphological features, the sample was routinely stained with
hematoxylin and eosin, immunohistochemical staining was performed,
and reticulin and other special stains were used as needed. Bone
marrow aspirates and biopsies were carried out concurrently between
January 2014 and 2023 using the methods previously described. It was
observed that there were more tumor cells in the bone marrow smears
than there were in the bone marrow biopsies. The incidence of fibrosis,
new bone formation, and necrosis were assessed in the biopsy
specimens. White blood cell and platelet abnormalities,
leukoerythroblastosis, anemia, and radiographic signs of bone
metastases were all examined in the instances. When circulating
normoblasts and a predominance of immature forms in the
granulocytic series were found in the peripheral blood smear,
leukoerythroblastosis was thought to be present. Leukopenia and
thrombocytopenia were deemed to be indicated by values below 4,000
cells/mm? and 120,000 platelets/mm?, respectively. Following a few
successive processes, the pathologist successfully reached a conclusive
diagnosis of the patient's metastases from an unidentified initial
disease: With the use of morphological observations and, if necessary,
immunohistochemical stains, we first attempted to identify the cell line
of differentiation, such as carcinoma, lymphoma, melanoma, sarcoma,
or germ cell. Each patient's features, such as presenting symptoms,
time from start of symptoms, physical exam results, peripheral blood
counts, peripheral blood morphology, diagnostic assessment, care, and
survival, were noted. The following information was gathered: patient
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demographics, primary tumor, Eastern Cooperative Oncology Group
performance status (ECOG PS), sites of involvement at the time bone
marrow metastases were found, use of systemic antitumor therapy,
time since diagnosis of bone marrow metastases, most common
abnormality indicating a bone marrow aspiration should be performed,
and survival times.

At our facility, bone marrow biopsies were carried out to assess and
record the anomalies in hematological parameters. Each case included
information on the patient's peripheral blood counts, peripheral blood
morphology, prior therapies, and survival.

Ethical Approval

The study was approved by the research Ethics Committee of Istanbul
Medipol University. Decision code:10840098-772.02-E.49752 (Date:
24.09.2020)

Statistical Analysis

At the beginning of the study, a power analysis was not performed.
Responses was started with 78 cases. At the end of the study, it was
determined that the parameters examined in the power analysis were
medium effect size (d=0.65) in the groups, and the power of study was
above 80% according to the post hoc power analysis. NCSS (Number
Cruncher Statistical System) 2007 (Kaysville, Utah, USA) program
was used for statistical analysis. While evaluating the study data,
descriptive statistical methods were used (Mean, Standard Deviation,
Median, Frequency, Rate, Minimum, Maximum) along with Mann-
Whitney-U test for two-group comparison with non-normal data
distribution. Chi-square analysis was used to identify the relationship
among qualitative data. Significance was evaluated at levels of p<0.01
and p<0.05. Pre-study strength analysis was not done for the
weaknesses of the study, but 80% power analysis made over the values
in the values in the groups after the study parameters.

RESULTS

In the present study, a total of 78 patients underwent bone marrow
biopsy (Table 1).

Table 1. Distribution by diagnosis

Diagnosis n %

Prostate 10 12.8
Gastric Carcinoma 7 9

Breast Cancer 19 24.4
Lung 13 16.7
Pancreas 2 2.6
Colorectal 5 6.4
Bladder 2 2.6
Testicle 2 2.6
Ovary 3 3.8
Salivary gland 1 13
Uterus 4 51
HCC 2 2.6
GBM 3 38
Skin SCC 1 13
Head-Neck 1 1.3
Kidney 1 13
Thymus 1 13
Neuroblastoma 1 1.3
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The mean diagnosis age was found to be 53.92+13.8. Leukocyte value
varied between 0.73 and 20.12 10”3 /uL and the mean value was found
to be 6.67 x 10"3 /uL+4.63. The hemoglobin value ranged between 6.5
to 14.7 g/dL with a mean value of 9.4+1.9. The platelet value ranged
between 8 and 752x10"3 pL with a mean value of 96.78+120.69. The
LDH value ranged from 141 to 3573 U/L with a median value of 300
(Table 2).

Table 2. Measurement averages

Variables MeanSD '(\ﬁ/llre]dltgeri:)(
Diagnosis Age 53.92+13.8 21-92 (55)
WBC 6.67+4.63 0.73-20.12 (5.33)
Neutrophil 4.8+£3.77 0.25-18.6 (3.64)
HGB 9.4£1.9 6.5-14.7 (9.05)
PLT 96.78+120.69 8-752 (54)
MPV 10.35+1.1 7.6-13.3 (10.35)
RDWCv 17.15+3.04 11.7-25.8 (16.75)
BM Involvement Percentage 33.18+40.07 0-100 (7.5)
Ret. Fibrosis 0.69+0.84 0-3(1)
LDH 601.91+748.7 141-3573 (300)
Calcium 8.8+0.91 6.21-10.41 (8.9)
BM Involvement Follow-Up Time 4412376 0.5-15 (4)

(Months)

In the patient group with bone marrow involvement (n:39), the
percentage of bone marrow involvement was 5-100 (median 70).

Evaluation of the PET-CT results of the patients revealed that 74.4%
(n=58) had bone marrow involvement in PET, while 25.6% (n=20) had
not. When evaluating the metastases, 66.1% (n=39) had bone
metastasis, 62.7% (n=37) lymph node, 42.4% (n=25) liver, 33.9%
(n=20) lung, 15.3% (n=9) brain, 13.6% (n=8) adrenal and 11.9% (n=7)
peritoneal had bone metastases (Table 3).

Table 3. Distribution by metastasis type

Metastasis Type N %

Bone 39 66.1
LAP 37 62.7
Lung 20 33.9
Liver 25 42.4
Brain 9 15.3
Peritoneum 7 11.9
Surrenal 8 13.6

Peripheral smear evaluation performed by a hematologist prior to bone
marrow biopsy revealed 51.3% (n=40) to be normal, while 48.7%
(n=38) had a leukoerythroblastic picture.

79.5% (n=62) of the patients did not have pancytopenia, while only
20.5% (n=16) were pancytopenic. When examining the bone marrow
biopsy results, 50% (n=39) had biopsy involvement, while 50% (n=39)
did not. In line with these results, 56.9% (n=41) of the patients
continued with the current treatment, while there was a change of
treatment in 43.1% (n=31). Considering the final status of the patients,
66.2% (n=51) were exitus, while only 33.8% (n=26) were alive.

The parameters of age at diagnosis, diagnosis of disease, gender,
leukocyte, neutrophil, hemoglobin, thrombocyte and MPV calcium
values, and follow-up period did not have a statistically significant
difference according to bone marrow biopsy involvement (p>0.05).
The lower RDW-Cv value in the group without bone marrow biopsy
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involvement was found to be statistically significant compared to the
group with bone marrow biopsy involvement (p=0.005; p<0.01). The
fact that the fibrosis value of the group without bone marrow biopsy
involvement was lower than the group with bone marrow biopsy
involvement was found to be statistically significant (p=0.016;
p<0.05). The fact that the LDH value of the group without bone
marrow biopsy involvement was lower than the group with BM biopsy
involvement was found to be statistically significant (p=0.002; p<0.01)
(Table 4).

Table 4. Comparison of measurements according to BM biopsy
involvement

. Min-Max
Variables n Mean+SD
(M) P
i ; No 39 52.79+15.59 21-92 (55)
ilagnosm 0596
ge Yes 39 55.05+11.84 29-85 (55)
0.73-20.12
No 39 6.44+5.33
WBC (4.06) 0.146
Yes 39 6.9+3.88 2.09-16.46 (6)
0.25-18.6
No 39 4.77+4.56 (2.87)
Neutrophil 0.129
1.33-10.92
Yes 39 4.83+2.82 (3.96)
No 39 9.76+2.05 6.5-14.2 (9.2)
HGB 0.098
Yes 39 9.04+1.7 6.7-14.7 (8.8)
No 39 118.23+£154.29 8-752 (58)
PLT 0.294
Yes 39 75.33+£69.05 16-340 (50)
8.6-12.4
No 39 10.51£1.05 (10.6)
MPV 0.140
7.6-13.3
Yes 39 10.18+1.13 (10.1)
11.7-25.8
No 39 16.24+2 .81 (15.6)
RDW-Cv 0.005**
11.9-23.9
Yes 39 18.05+3.02 (17.8)
Sl No 39 0.44+0.55 0-2 (0)
E%“CU!IH 0.016*
1orosis Yes 39 1£1.02 0-3 (1)
141-1209
No 39 311.96+£239.41 227)
LDH 0.002**
162-3573
Yes 39 1062.41+1022.81 (768)
6.21-10.32
No 39 8.76+0.94 (8.95)
Calcium 0.980
7.72-10.41
Yes 39 8.84+0.88 ©8.8)
Follow- No 39 4.243.83 1-10 (3)
Up Time .875
(Months) Yes 39 4.44+3.81 0.5-15 (4)

Mann Whitney U Test; *p<0.05; **p<0.01; M: Median.

A statistically significant relationship was found between bone marrow
biopsy involvement and peripheral smear findings (p=0.001; p<0.01),
bone marrow involvement in PET-CT (p=0.001; p<0.01), anemia
(p=0.028; p<0.05) and bone metastasis (p=0.001; p<0.01) (Table 5).

There was no statistically significant relationship between bone
marrow biopsy involvement and thrombocytopenia and whether the
patient reached the final status (p>0.05) (Table 4).
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Table 5. The relationship between BM biopsy involvement and
findings

BM Biopsy Involvement

Variables p
No Yes
Peripheral Smear N 29 (714.4%) 11 (28.2%) 0.001%*
Findings 10 (25.6%) 28 (71.8%)
Treatment TO 34 (94.4%) 7 (19.4%) 0.001**
CT 2 (5.6%) 29 (80.6%)
No 37(94.9%) 21 (53.8%)
PetBM Involvement 0.001**
Yes 2(5.1%) 18 (46.2%)
No 7 (17.9%) 1(2.6%)
Anemia 0.028*
Yes 32 (82.1%) 38 (97.4%)
No 24 (61.5%) 33 (84.6%)
Neutropenia 0.020*
Yes 15 (38.5%) 6 (15.4%)
No 27 (69.2%)  35(89.7%)
Pancytopenia 0.024*
Yes 12 (30.8%) 4 (10.3%)
No 30(76.9%) 9 (23.1%)
Bone Metastasis 0.001**
Yes 9 (23.1%)  30(76.9%)

N: Normal; L: Leukoerythroblastic; TO: Treatment Ongoing; CT: Change in Treatment;
Chi-Square Test; **p<0.01.

DISCUSSION

The authors of the current investigation examined the clinical
laboratory characteristics of this patient population as well as the
efficacy and prognostic importance of osteoporosis in patients with
metastatic cancer. Bone marrow is a significant metastatic site for solid
tumors, even if this is not particularly common. This increases the risk
of cytopenia, which in turn raises the risk of bleeding and infection [8].
Though theoretically any solid tumor could spread to the bone marrow,
the most frequent cancers that do so in humans are lung, prostate, and
breast cancers. Parallel to our study the most common cancer types that
metastasize were determined to be breast Ca (24.49%), lung Ca
(16.7%), and prostate Ca (12.8%) in the current study [9-12].

Bone marrow metastasis is an indicator of poor prognosis. An easy and
quick way to detect it is bone marrow aspiration and biopsy. In cases
with suspected bone marrow metastasis, biopsy is recommended for
diagnosis [13].

Leukoerythroblastic picture, cytopenia and high RDW value have been
accepted as indicators for bone marrow metastasis [14,15]. In the
present study, high RDW value (p=0.005) and leukoerythroblastic
picture in peripheral smear (p=0.0001) were significant indicators of
bone marrow involvement.

Although Aksoy et al. [16] stated that low MPV value was also
significant for bone marrow involvement, MPV value was not found
to be statistically significant in the present study (p>0.05).

In the previous studies, high LDH and alkaline phosphatase (ALP)
values and hypoproteinemia levels are considered important markers
for bone marrow metastasis [9,14,15]. In the present study, ALP and
protein levels could not be measured; LDH values, however, were
found to be statistically significantly higher in patients with bone
marrow involvement (p=0.002; p<0.01).

Many publications state that there is a significant decrease in survival
rates in patients with bone marrow involvement [17,18]. Although, in
the present study, the authors did not find it to be statistically
significant, a large percentage (73.7%) of those with bone marrow
involvement died in a short span of time (p=0.172).

Numerous studies show that leukoerythroblastic picture and fibrosis
are associated with bone marrow involvement [19-21]. Parallelly, in
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the present study, statistically significant reticulin fibrosis is more
common in patients with bone marrow involvement (p=0.016).

In their study, Kopp et al. stated that all patients with bone marrow
metastases also had bone metastases [22]. Similar to this, a research
performed at an Indian cancer center documented 90 bone marrow
procedures carried out in cases of probable bone marrow involvement
in nonhematologic malignancies. The majority of malignancies that
metastasis are malignant tiny round cell tumors (Ewing's sarcoma and
rhabdomyosarcoma), followed by carcinoma of the breast and prostate
in 16 out of 90 individuals. Only one case of clear cell RCC
metastasized to the bone marrow [12]. The present study also revealed
a significantly close relationship between bone marrow metastases and
bone metastases. A statistically significant correlation was found
between BM biopsy involvement and bone metastasis (p=0.001;
p<0.01).

The invasion of highly vascularized bone marrow and the
hematogenous dissemination of circulating tumor cells are both
symptoms of bone marrow metastases (BMM). They appeared as the
supression of hematopoietic function, including
anemia, thrombocytopenia, and aberrant coagulation [23]. Anemia
was the most common reason for a bone marrow test in our study. The
majority of cases for which a bone marrow examination is indicated
include anemia (34.4%), according to Katiyar et al [24]. Compared to
studies by authors from the Indian subcontinent, such Katiyar, who
found that megaloblastic anemia was the most prevalent diagnosis,
accounting for 28.1% of cases [25].

Additionally, with recent improvements in technical methods, bone
scanning with PET/CT has become more crucial in the diagnosis of
bone marrow metastases. In the Zhou et al. investigation, a PET/CT
scan of the bone marrow samples taken from 5 patients who had bone
marrow involvement validated the diagnosis of metastasis [26]. In the
current study, 25.6% (n=20) of the participants exhibited PET
involvement, and BM biopsy participation and PET BM involvement
were found to be significantly correlated (p=0.001; p<0.01). Bone
marrow biopsy is still advised for patients who may change their
treatment modality, despite the fact that it is not currently regularly
advised. Hematological abnormalities in solid tumors may have
several sources. In order to raise suspicion, identify, and expedite the
diagnosis process of bone marrow involvement, specific parameters
should be given importance.

Limitations

The present study had limitations because it was retrospective, covered
a variety of illness groups, and only looked at a small number of
individuals. A prospective study would be helpful in this area.
However, more research is need to verify this conclusion in the present
era.

CONCLUSION

As a result of the current study, it is advised to suspect bone marrow
metastasis whenever unexplained hematological abnormalities in
particular, unexplained anemia, high RDW, and LDH parameters are
found in clinical practice. A bone marrow biopsy is also advised for a
definitive diagnosis.
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DOGUMDA iNDUKSiYON UYGULANMA DURUMUNUN ACIL SEZARYEN DOGUMA
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THE EFFECT OF INDUCTION OF LABOR ON EMERGENCY CESAREAN DELIVERY
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oz
Amag: Bu arastirma dogumda indiiksiyon uygulanma durumunun

acil sezaryen doguma etkisini ve iligkili durumlarin belirlenmesi
amaciyla yapildi.

Yontem: Arastirma analitik-kesitsel olarak Ocak-Aralik 2022
tarihleri arasinda yapildi. Arastirma evrenini, bir kamu hastanesinde
miadinda dogum yapan ve gelisiglizel Omekleme yontemi ile
belirlenen 350 kadin olusturdu. Veriler Anket Formu ile topland1 ve
tamimlayici istatistikler, Ki-kare testi ve Lojistik Regresyon ile analiz
edildi.

Bulgular: Arastirmadaki kadinlar %88.9’una dogum indiiksiyonu
uygulandigi, indiiksiyon tiirlerinin %42.9 oraninda amniyotomi,
%10.6 oraninda oksitosin, %8.9 oraninda prostoglandin oldugu ve
kadinlarin %18.9’una acil sezaryen uygulandigi bulundu. Coklu
lojistik regresyon analizinde, istatistiksel olarak anlaml: bir sekilde,
prostoglandin uygulananlarda acil sezaryen dogum olasiliginin 10.8
kat (OR= 10.825; p<0.001), gebelik haftasinin 1.72 kat (OR= 1.718;
p<0.001) artird1g1, ancak 6grenim diizeyi lise ve gelir diizeyi diisiik
olanlarda, gelir getiren iste calisanlarda, gebeligini isteyenlerde ve
amniyon mayide mekonyum bulunanlarda prostoglandin uygulama
olasiligimin daha az oldugu saptandi. Yine, oksitosin uygulananlarda
amniyon mayide mekonyum bulunma olasiliginin 3.9 kat (OR=
3.947; p<0.001) ve postpartum kanama olasiligi 3.2 kat (OR=3.246;
p=0.015) daha fazla iken, okur-yazar olan/olmayanlarda ve gebelik
haftas1 daha diisiik olanlarda daha az oldugu saptandi. Ilave olarak
ilkokul/ortaokul (OR=0.234; p=0.001) ve lise (OR=10.133; p<0.001)
egitim diizeyi, gelir diizeyi diisik (OR= 0.467; p=0.016), saglik
giivencesi (OR= 0.372; p=0.002) ve acil sezaryen (OR= 0.072;
p=0.001) olanlar ve epizyotomi uygulananlarda (OR= 0.484;
p=0.024) amniyotomi uygulanma olasiliginin daha az oldugu
belirlendi.

Sonug¢: Bu arastirma indiiksiyon uygulanma sikliginin oldukga yayin
oldugu ve bu durumun acil sezaryen ihtimalini artirdig1 sonuglarini
aci1ga ¢ikarmigtir. Doguma indiiksiyon ile miidahalelerin azaltilmasi
yoniinde ebelerin de is birligi ile kurum saglik politikalar
olusturularak intrapartum bakim hizmetlerinin kanita dayali
uygulamalara gore yiiriitiilmesi ile anne-bebek sagliginin gelisimine
katk1 saglanabilir.

Anahtar Kelimeler: Dogum indiiksiyonu,
Yenidogan Sagligi, Sezaryen Dogum, Ebelik

Dogum, Anne-

ABSTRACT

Objective: This study was conducted to determine the effect of
induction of labor on emergency cesarean delivery and related
conditions.

Method: The study was conducted analytically cross-sectionally
between January and December 2022. The study population consisted
of 350 women who gave birth at term in a public hospital and were
determined by random sampling method. Data were collected using a
questionnaire and analyzed using descriptive statistics, Chi-square test
and Logistic Regression.

Results: It was found that 88.9% of the women in the study underwent
labor induction, 42.9% of the induction types were amniotomy, 10.6%
were oxytocin, 8.9% were prostoglandin, and 18.9% of the women
underwent emergency cesarean section. In multiple logistic regression
analysis, it was found that the probability of emergency cesarean
delivery increased 10.8 times (OR=10.825; p<0.001) and the
gestational week increased 1.72 times (OR=1.718; p<0.001) in those
who were administered prostoglandin, but the probability of
prostoglandin administration was less in those with high school
education and low income level, those with income-generating jobs,
those who wanted their pregnancy and those with meconium in
amniotic fluid. Again, the likelihood of meconium in amniotic fluid was
3.9 times higher (OR=3.947; p<0.001) and the likelihood of postpartum
hemorrhage was 3.2 times higher (OR=3.246; p=0.015) in those who
were administered oxytocin, whereas it was lower in those who were
literate/illiterate and those with a lower gestational week. In addition, it
was found to be lower in primary/middle school (OR= 0.234; p=0.001)
and high school (OR= 0.133; p<0.001) educational level, low income
(OR=0.467; p=0.016), health insurance (OR=0.372; p=0.002) and
emergency cesarean section (OR=0.072; p=0.001) and those who
underwent episiotomy (OR=0.484; p=0.024) were less likely to
undergo amniotomy.

Conclusion: This study revealed that the frequency of induction of
labor was highly broadcast and this increased the likelihood of
emergency cesarean section. In order to reduce interventions with
induction of labor, institutional health policies can be established with
the cooperation of midwives and intrapartum care services can be
carried out according to evidence-based practices and contribute to the
development of mother-baby health.

Key Words: Induction of Labor, Delivery, Maternal-Newborn Health,
Cesarean Delivery, Midwifery
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GIRIS

Dogum eylemi fizyolojik bir siiregtir. Dogum eyleminin kendiliginden
baslamadan uterus kontraksiyonlarinin iatrojenik olarak uyarilmasina
dogum indiiksiyonu denir [1,2]. Dogum indiiksiyonu, dogum eylemi
yeterli ilerlemedigi, uterus kontraksiyonlarinin sikliginin ve siddetinin
yeterli olmadigi ya da maternal veya fetal agcidan gebeligin hizla
sonlandirilmasi gerekli oldugu durumlarda kullanilmalidir [3]. Dogum
indiiksiyonu mekanik ve farmakolojik yontemlerle uygulanmaktadir
[4]. Mekanik yontemler arasinda balon kateter yerlestirilmesi, ekstra
amniyotik salin inflizyonu, membranlarin siyrilmasi, amniyotomi ve
higroskopik dilatérlerin kullanimi, farmakolojik yontemler arasinda da
prostaglandinler (oral ve vajinal) ve oksitosin kullanimi yer almaktadir

[5].

Dogum indiiksiyonunun basarisint  ongdrmede ve  servikal
olgunlagsmay1 saglayan ajanlarm kullanilip kullanilmamasi kararini
vermede, serviksin durumunu degerlendirmek 6nemlidir. Servikal
olgunlagsmay1 degerlendirmek i¢in en sik modifiye Bishop skoru
kullanilmaktadir [4]. Diinya Saghk Orgiiti (DSO) “Pozitif Dogum
Rehberinde” anne ve fetiise iligkin bir sorun yoksa servikal dilatasyon
5 ¢cm olmadan dogum indiiksiyonu uygulamasini dnermemektedir [6].
Bishop skorunda servikal dilatasyon, efesman, fetal basin yiiksekligi,
serviksin pozisyonu ve kivami degerlendirilmektedir [7,8]. Bishop
skorunun alt1 ve daha fazla olmasi dogum indiiksiyonun etkinligini
artirmaktadir [6].

Dogum indiiksiyonunda kullanilan farmakolojik yontemler genellikle
farklilik gostermektedir. Prostoglandin E2 servikal olgunlagmay1
saglamak i¢in dogum indiiksiyon yoOntemi olarak 38. gebelik
haftasindan sonra uygulanabilir. Prostoglandin E2 vajinal 2.5 mg ve
servikal 1.5 mg uygulamalarindan 6-12 saat sonra uygulama
sonlandirilmali ve uygulamay1 sonlandirdiktan 30-60 dakika sonra,
oksitosin inflizyonu baslanabilmektedir [9,10]. Ulkemizde genel
olarak oksitosin, 500 cc %5 dekstroz iginde 5 veya 10 iinite olarak
intravendz inflizyon seklinde uygulanmaktadir [1]. Infiizyona dort
damla ile baslanmasi tavsiye edilmektedir. Oksitosinin diizenli
kontraksiyon olusturma dozu 8-12 mU/dk’ dir. Maksimum giivenli doz
ise 20 mU/dk’d1r [10]. Oksitosin basladiktan sonra sekiz saat icerisinde
uterus kontraksiyonlar1 baslamamigsa, uygulama sonlandirilir ve gebe
12 saat dinlendirildikten sonra tekrar baslanabilir [1,10].

Dogum indiiksiyonu, dogumu baslatmak veya hizlandirmak igin
uygulandiginda, bazen istenmeyen sonuglara neden olabilmektedir
[11,12]. Prostoglandin uygulamasinda gebede mide bulantisi, kusma,
ishal ve hipotansiyon belirti ve bulgular1 goriilebilir. Oksitosin
uygulamasinda ise dogum siiresinin uzamasi, sezaryen dogum, dogum
sonrasi kanama, uterin hipersitimiilasyonu, umblikal kord prolapsusu
ve hipotansiyon goriilebilmektedir [1]. Yine oksitosin uygulamasinda
yenidoganda hipotansiyon, sivi retansiyonu, hipotermi, tasikardi ve
fetal enfeksiyon riski de artmaktadir. Yapilan bir ¢caligmada oksitosin
uygulanan dogumlarda bebeklerin gelecek yasantisinda bipolar
bozukluk ve dikkat daginiklig1 problemlerinin olma riskinin iki veya
dort kat arttigi tespit edilmistir [13]. Bu ciddi riskler nedeniyle
indiiksiyon uygulama kararinin dikkatli verilmesi ve siirecin dikkatli
sekilde yonetilmesi gerekmektedir.

Dogum indiiksiyonunun diinyada tiim gebeliklerde %20 ile %30
oraninda uygulandig: bilinmektedir. Gelismis iilkelerde gebelerin
ortalama %30’una dogum indiiksiyonu uygulanmakta ve diinya
genelinde bu oranlar artmaktadir. Amerika Birlesik Devletleri’nde
%23, Ingiltere’de %34, Finlandiya'da %31.7 ve Afrika’da %10’dan
daha az dogum indiiksiyonu kullanimi oldugu bildirilmistir [14-16].
Ulkemizde ise oksitosin uygulanma oraninin %60-96, amniyotomi
uygulanma oraninin %67-78 ve vajinal prostaglandin uygulanma
oraninin da %12.6 oldugu rapor edilmistir [17-19].

Dogumda indiiksiyon uygulama karari hekim tarafindan verilmektedir.
Ebeler indiiksiyonu hekimin yazili istemine uygun olarak uygulamakla
yiikiimliidiirler. Ebe indiiksiyonu uygulamadan énce Bishop skorunu
degerlendirmeli, gebenin bilgilendirilmis onamini almali ve gebeyi
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rahatlatmalidir [1,3]. Ayrica uterin hiperstiimiilasyon riski nedeni ile
30 dakika ara ile gebe, fetiis ve uterin kasilmalar degerlendirilmelidir.
Ebeler, indiiksiyon uygulama esnasinda fetal kalp hizini takip etmeli,
fetal kalp hizinda anormallik oldugunda, indiiksiyon dozu azaltilmali
ya da kesilmeli, gebe sol tarafina dondiiriilmeli, oksijen verilmeli ve
gerekirse intravendz sivi destegi yapilmalidir [1,20].

Indiiksiyon uygulamasi, maternal-fetal mortalite ve morbitete
oranlarint etkiledigi icin O6nemli bir konudur. Kanita dayali
uygulamalar ve anne dostu hastane uygulamalari kapsaminda
dogumda indiiksiyon uygulamalarinin rutin olarak yapilmamasi
onerilmektedir [21]. Ancak tilkemizde indiiksiyonun ¢ok yayin olarak
kullanildig: bilinmekte ve gézlenmektedir [1]. Diger yandan bu konu
ile ilgili literatiir incelendiginde, yeterli ulusal veriye
rastlanmamaktadir. Bu nedenle daha fazla ulusal veriye gereksinim
duyulmus ve bu ¢alismanin yapilmasina karar verilmistir.

Arastirmanin Amaci ve Sorulari

Bu aragtirmanin amact dogumda indiiksiyon uygulanma durumu,
iligkili durumlar ve indiiksiyon yontemlerinin acil sezaryen doguma
etkisini belirlemekti.

Aragtirma Sorulari:

1. Dogumda kullanilan indiiksiyon yontemleri, oranlar1 ve iligkili
durumlar nedir?

2. Dogumda kullanilan indiiksiyon yontemlerinin acil sezaryen dogum
oranlarina etkisi nedir?

YONTEM

Arastirmanin Tiirii

Bu ¢aligma analitik-kesitsel tiirde bir ¢aligmadir.
Arastirmamn Evreni ve Orneklemi

Calismanin evrenini Aydin Kadin Dogum ve Cocuk Hastaliklari
Hastanesinde miadinda dogum yapan kadmlar olusturdu. Bu
hastanenin yillik dogum sayis1 3558°di. Ornekleme alinmasi gereken
en az kadin sayisi, Pinar ve Karagam’in 2018 yilina ait ¢alismasinda
bildirilen amniyotomi uygulanma orani %67.1, indiiksiyon uygulanma
orani %60.0 ve vajinal prostaglandin uygulanma oran1 %12.6
verilerine dayali olarak hesaplandi. Bu verilere dayali olarak,
ornekleme alinmasi gereken en az birey sayisi, evreni bilinen 6rneklem
hesab1 yontemi ile her li¢ uygulama igin ayri ayri hesaplandi. Buna
gore en az olmasi gereken orneklem hacmi, %95 giiven aralifinda,
n=3558 ile amniyotomi uygulamasi i¢in p=0.67, q=0.33, t=1.96
(0=0.05) alinarak yapilan hesaplamada 310, indiiksiyon uygulamasi
icin p=0.60, q=0.40, t=1.96 (0=0.05) alinarak yapilan hesaplamada
334 ve prostaglandin uygulamasi i¢in p=0.13, qg=0.87, t=1.96 (0=0.05)
alinarak yapilan hesaplamada 166 bulundu. Aragtirmanin 6rneklemi en
yiiksek 6rneklem hacmi (334) ve olas1 vaka kayiplart dikkate alinarak,
gelisi giizel 6rnekleme yontemi (convenience sampling) ile 350 kadin
dahil edildi. Arastirmaya dahil edilme kriterleri 18-45 yas araliginda
olmak, miadinda vajinal dogum yapmak iizere travay takibine alinma
ve ¢aligmaya katilmaya goniillii olmak olarak belirlendi. Arastirmaya
alinmama kriterleri Tiirk¢e bilmemek ve konusmamak, goriismeyi
engelleyebilecek diizeyde fiziksel ve ruhsal saglik sorunu olmak,
Covid-19 tanis1 olmak, riskli ve yiiksek riskli gebeligi olmak ve
aragtirmanin herhangi bir asamasinda arastirmadan ¢ikmak istemek
olarak belirlendi. Caligma siirecinde 12 kadin anket formunu
tamamlamadig i¢in degerlendirmeye alinmadi.

Veri Toplama Araclari

Arastirma verileri, arastirmacilar tarafindan ilgili literatiire dayali
olarak olusturulan anket formu ile toplandi [4,11,19,22,23]. Anket
formunda kadinlarin tanitici  6zelliklerini  sorgulayan, sosyo-
demografik (yas, egitim diizeyi, esin egitim diizeyi, ¢alisma durumu,
medeni durumu, saglik giivencesi, ikamet yeri, algilanan gelir durumu)
ve obstetrik Ozellikleri (gebelik, canli dogum ve yasayan g¢ocuk
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sayilar1) sorgulayan 12 soru, dogumda uygulanan indiiksiyon yonetimi
ve sonuglarint sorgulayan 19 soru (gebelik haftasi, dogum sekli,
sezaryen dogum gerekgesi, indiiksiyon uygulanma durumu, uygulanan
indiiksiyon yontemi, indiiksiyon uygulamaya baslama ve bitis saati,
indiiksiyon uygulanmasindan doguma kadar gegen siire, amnion mai
ozelligi, travayda uterus kontraksiyonlarinin seyri, fetal kalp atiminin
(FKA) durumu, dogum sirasinda anne ve bebegin saglik durumu, acil
sezaryen karari, anne ve bebegin sevk edilme durumu, anne ve
yenidoganda dogum komplikasyonu gelisme durumu) yer aldi. Anket
formunun kapsam gecerliginin saglanmasi igin alaninda uzman iig
kiginin goriisii alindi.

On Uygulama

Calismaya dahil edilme kriterlerine uyan dogum yapan kadinlar ile
anket formunun anlagilabilirligi ve uygulanabilirligini gelistirmek ve
goriismenin standardizasyonunu saglamak i¢in 10 kadina 6n uygulama
yapildi. On uygulama sonuclarma dayal olarak {i¢ soruda yeniden
diizenleme yapildi ve arastirmacilarin ortak goriisii dogrultusunda
anket formuna son sekli verildi. On uygulamada elde edilen veriler
analize alinmadi.

Verilerin Toplanmasi

Verilerin toplanma agsamasinda tanitic1 bilgiler kadinlar ile yiiz ylize
goriisme yapilarak, indiiksiyon uygulama yontemlerine iliskin bilgiler
de hasta dosyasi kayitlarindan elde edildi.

Etik Onay

Arastirmanin yapilabilmesi i¢in Aydin Adnan Menderes Universitesi
Saglik Bilimleri Fakiiltesi Girisimsel Olmayan Klinik Arastirmalar
Etik Kurulu'ndan etik kurul izni alindi (12.11.2021 tarih ve E-
15189967 sayili karar yazist). Ardindan verilerin Aydin Kadin Dogum
ve Cocuk Hastaliklar1 Hastanesi’nden toplanabilmesi i¢in Aydm il
Saglik Midiirliigii'nden kurum izni alindi (19.01.2022 tarih ve E-
44021967). Arastirma Helsinki deklarasyonuna uygun olarak
yiirtitiildii. Aragtirmaya katilmaya goniillii olanlara arastirma hakkinda
bilgilendirme yapild1 ve s6zel onamlari alindi. Katilimeilara aragtirma
sirasinda toplanan kigisel bilgilerinin aragtirmacilar tarafindan
korunacagi ve arastirmadan istedikleri zaman ayrilabilecekleri bilgisi
verildi.

istatistiksel Analiz

Calismadan elde edilen veriler Statistical Package for Social Science
(SPSS) 20 paket programi ile analiz edildi. Arastirmada istatistiksel
degerlendirme icin tanimlayici istatistikler Ki-kare testi ve Lojistik
Regresyon Analizi kullanildi. Caligmada arastirmanin  dogum
indiiksiyonu bagimli degiskenlerinin her tigii (prostaglandin, okstosin,
amniotomi) i¢in de lojistik regresyon modeli olusturuldu. Modelin
bagimsiz degiskenlerini yas, egitim durumu, gelir diizeyi, ¢alisma
durumu, saglik giivencesi, canlt dogum sayisi, gebeligin planlanma
durumu, gebeligin istenme durumu, dogumun gerceklestigi gebelik
haftasi, sezaryen dogum, amniyon mayide mekonyum bulunma
durumu, postpartum kanama ve epizyotomi olusturdu. Modelin
bagimli degiskenini ise prostoglandin, oksitosin ve indiiksiyon
uygulanma durumu olusturdu. Istatistiksel olarak &nemlilik icin
p<0.05 degeri anlamli kabul edildi.

BULGULAR

Arastirmaya katilan kadmlarin yas ortalamasinin 27.05£5.65 (min-
maks:18-42) ve ¢ogunun (%44.9) 18-25 yag araliginda oldugu
saptand1. Kadinlarin %49.4’{iniin ilkokul/ortaokul ve %29.7’sinin lise
mezunu olduklar1 belirlendi. Kadinlarin %55.2si ilgede yasadigini,
%12.3°1i gelir getiren bir iste ¢alistigini, %68.9’u gelirinin giderden az
ve %64.6’s1 saglik giivencesinin var oldugunu bildirdi. Calismadaki
kadnlarin %7.7’sinin resmi nikdhinin olmadigi, %44.3’{iniin 1-4 yil
ve %30.6’s1nin 5-9 yillik evli olduklari saptandi (Tablo 1).
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Tablo 1. Kadmnlarin sosyo-demografik ozellikleri ile ilgili veriler
(n=350)

Ozellikler n (%)

18-25 157 (44.9)
Yas (y1l), (27.05+5.65)

26-34 141 (40.3)
(Min-Maks: 18-42)

35-42 52 (14.9)
Evlilik siiresi (y1l), 1-4 155 (44.3)
(Mln-MakS 1-19) 10-19 88 (251)

Okuryazar degil/ Okuryazar 35 (10.0)

Tlkokul / Ortaokul 173 (49.4)
Egitim diizeyi

Lise 104 (29.7)

Yiiksekogrenim 38 (10.9)

K0y / kasaba / mahalle 46 (13.1)
Yasanilan yer ilge 193 (55.2)

1l merkezi 46 (31.7)

Calismiyor 307 (87.7)
Calisma durumu

Calistyor 43 (12.3)

Gelir giderden az 241 (68.9)
Algilanan gelir diizeyi Gelir gidere denk 90 (25.7)

Gelir giderden fazla 19 (5.4)

Yok 124 (35.4)
Saglik giivencesi

Var 226 (64.6)

Resmi nikah yok 27 (71.7)
Evlilik durumu

Resmi nikah var 323 (92.3)

Kadmlarin obstetrik 6zellikleri incelendiginde, %26.3’tiniin ilk
gebeliginin oldugu, %36.6’smnin 4-7 canli dogum yaptigi, %53.4 {iniin
2-3 yasayan ¢ocugunun oldugu ve %18.6’sinin (n=65) kendiliginden
diisiik dykiisiiniin bulundugu saptandi. Ayrica kadinlarin %5.1’inin
(n=18) kiiretaj oldugu ve %0.9’unun (n=3) o6li dogum yaptig1
belirlendi. Calismaya katilan kadinlarin %39.4’i en son gebeliklerini
planlanmadiklarini ve %10.0°1 istemediklerini ifade etti. Kadmlarin
%98.3711 37-41 gebelik haftalar1 arasinda dogum yapmusti (Tablo 2).

Aragtirmaya katilan kadinlarin %18.9°u sezaryen ile dogum yapmusti.
Sezaryen dogum yapan kadinlarin en sik karsilastiklart sezaryen
endikasyonlarininin fetal distres (%37.8), ilerlemeyen travay (%28.7)
ve bas-pelvis uygunsuzlugu (%13.5) oldugu goriildii (Tablo 3).

Bu ¢alismada kadilarin %88.9’una dogum indiiksiyonu uygulandigi,
kullanilan indiiksiyon yontemlerinin %42.9 oraninda amniyotomi,
%15.5 oraninda amniyotomi ve oksitosin, %10.6 oraninda oksitosin ve
%38.9 oraninda da prostoglandin oldugu saptandi. Kadinlarin yaklasik
tigte birine (%29.2; n=91/311) iki ve daha fazla indiiksiyon yontemi
uygulanmisti.  Caligmadaki  oksitosin  uygulanan  kadinlarin
%>51.2’sinde  uygulama siiresinin  1-3 saat ve prostoglandin
uygulananlarin %50.8’inde uygulama siiresinin 4-12 saat oldugu tespit
edildi (Tablo 3).

Kadinlarin %7.7’sinde amniyon mayisinin mekonyumlu oldugu
saptandi. Calismada 7<APGAR skoru olan yenidogan oldugu
bildirilmemisti. Ancak bebeklerin %3.4 (n=12)iinde travay siirecinde
fetal distres gozlendigi ve %3.7 (n=13)’sinin yenidogan yogun bakim
tinitesine alindig1 bulundu. Ayrica kadinlarin %5.4’tinde postpartum
kanama gozlendigi ve vajinal dogum yapan kadmlarin %33.5’ine
epizyotomi uygulandigi tespit edildi (Tablo 3).



Karya J Health Sci. 2023; 4(3): 192-198

Tablo 2. Kadmlarin obstetrik 6zellikleri (n=350)

Tablo 3. Kadinlarin doguma iliskin 6zellikleri (n=350)

Ozellikler n (%) Ozellikler n(%)
Gebelik sayist 1 92 (263) Normal dogum 284 (81.1)
(2.63£1.55) 23 99 (283) )
(Min-Maks:1-11) ’ Dogum sekli Sezaryen dogum (travay 66 (18.9)
4-11 159 (45.4) stirecinde sezaryen karart
alinanlar)
Canli dogum sayis1 1 115 (32.8) .
(2.26+1.25) ’3 107 (306) Fetal distres 25 (37.8)
(Min-Maks: 1-7) . flerlemeyen travay 19 (28.7)
4-7 128 (36.6) N . 0 (135)
as-pelvis uygunsuzlugu .
Yasayan gocuk sayist 1 115 (32.9) Sezarven o .
(2.26%1.25) ary! Oligohidroamnios 5(7.5)
G 2.3 187 (53.4) endikasyonlar1 (n=66)
(Min-Maks: 1-7) Makrozomi 3 (4.5)
4-7 48 (13.7) .
Ilerlemeyen travay/ fetal distres 3(4.5)
Kendiliginden diisiik Yok 285 (81.4) Mak i 230)
in- - 0- akat gelis .
(Min-Maks: 0-3) vVar 65 (18.6) . g oy
- . . . ay]r .
Kiiretaj Yok 332 (94.9) E;ngg; g‘g‘aﬁ‘uyga“ ot 211 @89
in- - 0- ve .
(Min-Maks: 0-5) Var 18 (5.1) . _
. Amniyotomi 152 (42.9)
Olii dogum Yok 347 (99.1) Oksitosi 37 06
in- - 0- sitosin .
(Min-Maks: 0-2) Var 3(0.9) .
Prostoglandin 31(8.9)
Gebeligin planlanmug Planlanmamis 138 (39.4) . . o
olma durumu (n=350) Planfanmis 212 (60.6) Uygulanar_l indiiksiyon ~Amniyotomi ve oksitosin 55 (15.7)
_ yontemleri (n=311) Amniyotomi ve prostoglandin 27(7.7)
Gebeligin istenme Istenmiyor 35 (10.0) o .
durumu (n=350) . Oksitosin ve prostoglandin 2(0.6)
Isteniyor 315 (90.0) . . o
5 ) ) Amniyotomi, oksitosin ve 7(2.0)
Z);gum(;akt g@b@)llk 36 hafta 6 (17) prostoglandin
aftasi (39+1.21
: 7-41 44 (98.
(Min-Maks:36-41) 3 344 (983) 35-59 dakika 5(7.4)
Prostoglandin 1-3 saat 28 (41.8)
Calismaya katilan kadmnlarin  baz1  dzelliklerinin  indiiksiyon uygulanma siiresi
uygulanma durumuna gore dagilimi incelendiginde, kadmlarin yag 4-12 saat 34(508)
grubu, gebelik ve dogum sayilari, gebeligini planli olma durumlari 7-59 dakika 25 (25.5)
bakimindan indiiksiyon uygulanan ve uygulanmayan kadinlarin Oksitosin uygulanma 1 3 .o 50 (51.0)
benzer ozellikte olduklari saptandi. Acil sezaryen olan kadinlarin siiresi '
%77.3’line ve vajinal dogum yapan kadinlarin %91.3iine indiiksiyon 4-10 saat 23(235)
uygulandig1 ve bu farkin istatistiksel olarak anlamli oldugu tespit Oksitosin miktart 5 {inite 20 (20.2)
edildi (¥?>=11.02; p<0.01). Ayrica calismada gebeligini istemeyen (iinite / 500 cc) 10 iinit 79 (79.8)
kadinlarin tamamia (n=35), fetal deselerasyon goriilenlerin %75’ine unite '
ve bebegi yenidogan yogun bakim iinitesine alinan kadinlarin hepsine Belirtilmemis 36 (35.7)
(n=13) dogum indiiksiyonu uygulandigi bulundu. Yine indiiksiyon Oksitosin damla sayist  4-6 gut/dk 12 (11.9)
uygulanan kadmnlarin  %87.6’sina  epizyotomi uygulandigi ve / baglangi¢ ve devam ik
postpartum kanama goériilenlerin tamamina (%6.1; n=19) dogum dozlart 6-8 u 17(16.8)
indiiksiyonu uygulandigi belirlendi (Tablo 4). 10 gut/dk 36 (35.6)
Calismada yapilan ¢oklu lojistik regresyon analizinde, istatistiksel Indiiksiyon 1-59 dakika 131 (44.7)
olarak anlamli bir sekilde lise egitim ve diisiik gelir diizeyinde uygulamasindan 1-3 saat 101 (34.5)
olanlarda, gelir getiren iste c¢alisanlarda, gebeligini isteyenlerde ve df’glma kadar gegen 4-12.5 saat 61 (20.8)
amniyon mayide mekonyum bulunanlarda prostoglandin uygulama sure ' '
olasihgmin  daha az oldugu saptandi. Ancak prostoglandin Amniyon mayi Berrak 323 (92.3)
uygulananlarda ac!l sezaryen dogum olasiliginin 10.8 kat (OR= 10825; ozelligi (n=350) Mekonyumlu 27 (7.7)
p<0.001) ve gebelik haftasinin 1.72 kat (OR=1.718; p<0.001) artirdig: .
bulundu. Yine regresyon analizi, oksitosin uygulananlarda amniyon ) 1. dakika < 7 APGAR olan 0(0.0)
mayide mekonyum bulunma olasiliginin 3.9 kat (OR=3.947; p<0.001), Dogum eragl I:ek 5. dakika <7 APGAR 0(0.0)
S5 — P sonrasinda bebe
postparturrj kanama olasiliginin 3.2 lka't (OR=3.246; p=0.015) Eiaha saghgina iliskin Yenidoganin yogun bakima 13(3.7)
fazla oldugunu ve bu sonuglarin istatistiksel olarak anlamli oldugunu bilgiler Kkabulii
gosterdi. Anca!(A okusitos.in uygulama olasiliginin  okur-yazar Travayda fetal distres 12 (34)
olan/olmayan egitim diizeyine sahip kadinlarda (OR=0.327; p=0.033)
ve gebelik haftasi daha diisiik olanlarda (OR=0.768; p=0.012) daha az Postpartum kanama Hayr 331 (94.6)
oldugu saptand1 (Tablo 5). Ilave olarak ilkokul/ortaokul (OR=0.234; durumu (n=350) Evet 19 (5.4)
p<0.001) ve lise (OR=0.133; p<0.001) egitiminde, gelir diizeyi diisiik ) ) Yok 189 (66.5)*
(OR=0.467; p=0.016) ve saglk giivencesi (OR=0.372; p=0.002) ve Epizyotomi . '
acil sezaryen (OR=0.072; p<0.001) olanlar ile epizyotomi uygulanma durumu Var 95 (33.5)*
uygu|anan|arda (OR:O_484; p:0024) amniyotomi uygu|anma *Normal dogum yapan 284 kadn iizerinden hesaplanmigstir.

olasiliginin daha az oldugu belirlendi (Tablo 5).
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Tablo 4. Kadmlara iligkin bazi verilerin dogumda indiiksiyon
uygulanma durumuna gére dagilimi (n=350)
Dogum Indiiksiyonu
Uygulanma Durumu

Veriler n (%) 1P
Hayir Evet
18-25 22(56.4) 135 (43.4)
) x2=3.03
Yas 26-35 14 (35.9) 127 (40.8) =022
36-42 3(7.7) 49 (15.8)
1 15(385)  77(24.8)
Gebelik ¥?=5.73
sayis 2 13(333)  86(27.7) b=0.05
3-11 11(28.2) 148 (47.6)
1 16 (41.0) 99 (31.8)
Canli dogum ¥?=8.71
sayast 2 17 (436) 90 (28.9) 5=0.01
3-7 6(154)  122(39.2)
Planh Evet 23(59.0) 189(60.8)  x*=0.04
gebelik Hayir 16 (41.0) 122 (39.2) p=0.82
istenen Evet 39 (100.0) 276 (88.7)  y*=4.87
gebelik Hayir 0(0.0) 35 (11.3) p=0.02
Normal 2
dogum 24 (61.5) 260 (83.6)  y*=11.02
Dogum sekli  Acil
sezaryen 15 (38.5) 51 (16.4) p<0.01
dogum
Dogum 36 hafta 0(0.0) 6 (1.9) $2=0.76
haftasi 37-41hafta 39 (100.0) 305 (98.1) p=0.38
) Hayir 36(92.3)  302(97.1)  y*=2.41
Fetal distres
Evet 3(7.7) 9(2.9) p=0.12
) Berrak 42 (100.0) 281(91.2)  y*=11.02
Amniyon
Mekonyumlu 0 (0.0) 27 (8.8) p<0.01
Yenidoganin  Hay;r 39(100.0) 298 (95.8)  #>=1.69
yogun
bakima Evet 0(0.0) 13 (4.2) p=0.19
kabulii
_ ~ Olan 17 (100.0) 78 (87.6) $2=2.34
Epizyotomi
Olmayan 0(0.0) 11 (12.4) p=0.12
Postpartum  Olan 0(0.0) 19 (6.1) $2=2.51
kanama Olmayan 39 (100.0) 292 (93.9) p=0.11
TARTISMA

Bu bolimde, dogumda indiiksiyon uygulanma durumu, iligkili
durumlar ve acil sezaryen doguma etkisinin incelenmesi amaciyla,
dogum salonuna kabul edilen toplam 350 kadin ile yapilan ¢caligmadan
elde edilen bulgularin ilgili literatiire dayal1 olarak tartigmasi sunuldu.

Calismada baslica dogum yapan kadinlarin ¢ok biiyiik bir boliimiine
oksitosin, prostoglandin ve amniyotomi yontemlerinden biri ya da
birden fazlasi ile miidahale edildigi ve bu miidahalelerin birgcok
degisken ve acil sezaryen ile iligkili oldugu sonuglari elde edildi.

Bu sonuglar, dogum siirecinde gebelere sunulan tedavi, bakim ve takip
hizmetleri ile dogum komplikasyonlarini azaltma, sezaryen dogum
oranlarint ve dogum hizmetlerinin sunumundaki is yiikii ve maliyeti
iyilestirmeye katki saglayabilir.

Bu c¢alismada dogum siirecindeki kadinlarin biiyiik bir bdliimiine
(%88.9) dogum indiiksiyonu uygulandigi saptandi. McCarthy ve ark.
2022 yilinda yaptig1 bir galigmada parite dikkate alinmaksizin doguma
katilan kadinlarin yaklasik yarisma (%51.2) dogum indiiksiyonu
yapildigint belirtmistir [24]. Yine Cin (%14.2), Etiyopya (%20.4),
izlanda (%23.9), Amerika (%31.37) ve Avusturalya (%30.9)’da
yapilan benzer ¢aligmalarda, bizim ¢aligmamizin aksine daha diisiik
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oranlarda dogum indiiksiyonu uygulandig: bildirilmistir [25-29]. Bu
sonug {ilkemizde dogum indiiksiyonunun, kanita dayali uygulamalarin
ve diger iilke sonuglariin aksine yaygin bi¢imde kullanildigim
gostermesi bakimmdan 6nemlidir.

Bu calismada en c¢ok kullanilan dogum indiiksiyon ydntemlerinin
sirastyla amniyotomi, amniyotomi ve oksitosinin birlikte kullanilmasi,
oksitosin ve prostoglandin oldugu bulundu. Bu konuda yapilan bir
caligmada dogum siirecindeki kadinlarmn dortte birinden fazlasina
iicten fazla farkli dogum indiiksiyon yontemi ile miidahale edildigi
bildirilmistir [24]. Zhu ve ark. (2022) ise bizim ¢alismamizdan farkli
olarak en yaygin kullanilan dogum indiisiyonu yonteminin oksitosin
oldugunu ve bunu amniyotominin izledigini bildirmislerdir. Yine bu
caligmada gebelere prostoglandinin daha az kullanildigi rapor
edilmigtir [25]. Bir baska caligmada yaygin olarak sadece oksitosin
inflizyonu uygulandigi ve ikinci sirada oksitosin ile Dbirlikte
amniyotominin kullanildig1 rapor edilmistir [30]. Bu sonuglar hekim
tercihleri, hastane politikalari, yonteme erisim ve uygulama kolaylig:
ile iligkili olabilir.

Bu c¢aligmada kadinlarin bilyiik ¢ogunlugunda amniyotik mayinin
berrak oldugu, vajinal dogum yapanlarin yaklagik fiigte birine
epizyotomi uygulandigi ve bazi kadinlarda postpartum kanama
goriildiigli saptandi. Yine caligmamizda oksitosin uygulamasinin
amniyotik mayide mekonyum goriilme ve postpartum kanama
olasiligini artirdigi, prostoglandin uygulamasinin amniyotik mayide
mekonyum goriilme olasiligini azalttii, amniyotomi uygulamasinin
da epizyotomi uygulanma olasiligini azalttig1 belirlendi. Bu konuda
yapilan bir ¢aligmada da yillar i¢inde dogum indiiksiyon kullanim
oranlari arttikca mekonyumlu amniyotik mayi, epizyotomi ve
postpartum kanama goriilme sikligimin artig1 bildirilmistir [31]. Bir
diger ¢aligmada ise indiiksiyon ile baslayan dogumlarda, kendiliginden
baglayan dogumlara gore ciddi dogum sonu kanama insidansinin daha
yiiksek oldugu rapor edilmistir [32]. Baska bir caligmada da oksitosin
kullaniminin epizyotomi uygulamasini artirdigi belirtilmistir [33].
Yapilan bagka bir ¢alismada da dogum indiiksiyonu uygulananlarda en
stk goriilen komplikasyonlarin sirast ile dogum sonu kanama ve
perineal travma oldugu bildirilmistir [26]. Bu sonuglar indiiksiyon
uygulamalarinin bazi olumsuz maternal ve fetal saglik sonuglari ile
iligkili oldugunu gostermesi bakimidan degerlidir.

Calismamizda acil sezaryen olan kadinlarin biiylk c¢ogunluguna,
istenmeyen gebeligi olan kadinlarin tamamina, fetal distres goriilen
gebelerin dortte {igiine ve yenidogan yogun bakim iinitesine alinan
bebeklerin annelerinin tamamina dogum siirecinde indiiksiyon
uygulandigi saptandi. Yapilan bir ¢alismada, c¢alismamizdaki
sonuglara benzer sekilde dogum indiiksiyonu kullanim orani artik¢a
yenidogan yogun bakim iinitesine kabul oranlarmin arttigi, ancak acil
sezaryen dogumla iliskili olmadig1 bildirilmistir [34]. Yine bu ¢caligma
sonuglarma benzer sekilde, diger ¢alismalarda da dogum indiiksiyonu
uygulanan gebelerin uygulanmayanlara gore acil sezaryene alinma
oranlarinin daha yiliksek oldugu bildirilmistir [26,35]. Bu sonuglar
artan sezaryen oranlari ile anne-bebek sagligi agisindan indiiksiyon
uygulamalarinin sorgulanmasi ve tekrar degerlendirilmesi gerekliligini
gostermektedir.

Yapilan bir ¢aligmada, ¢alijmamizdaki sonuglara benzer sekilde
dogum indiiksiyonu kullanim orani artik¢a yenidogan yogun bakim
iinitesine kabul oranlarinin artt1g1, ancak acil sezaryen dogumla iligkili
olmadig1 bildirilmistir [34]. Yine bu c¢alisma sonuglarina benzer
sekilde, diger c¢aligmalarda da dogum indiiksiyonu uygulanan
gebelerin uygulanmayanlara gore acil sezaryene alinma oranlarinin
daha yiiksek oldugu bildirilmistir [26,35].

Bu calisjmada acil sezaryen olma olasiliginin prostoglandin
uygulananlarda daha fazla iken amniyotomi uygulananlarda daha az
oldugu saptandi. Ulkemizde yapilan bir diger caligmada prostoglandin
ile dogumuna miidahale edilen gebelerin sezaryen ile dogum yapma
olasiliginin oksitosine gore daha fazla oldugu rapor edilmistir [36].
Nijerya Enugu’da yapilan bir ¢aligmada ise amniyotominin acil
sezaryen dogum insidansini arttirmadigi bildirilmistir [37].
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Tablo 5. Kadinlara dogumda prostaglandin, oksitosin, amniyotomi ve acil sezaryen uygulama durumlari ile ilgili regresyon bulgulari

%395 giiven arahig1

Degiskenler Unstandardized B SE Wald p E;p .
B) Alt Ust
Lise diizeyi egitim § -1.403 0.425 10901  .001 0.246 0.107 0.565
Diisiik gelir diizeyi -0.716 0334 4591 032 0.489 0.254 0.941
Caligmat -1.582 0613  6.670 .010 0.206 0.062 0.683
Prostaglandin uygulamastile 5o 1 pofiag 0.541 0136 15824 <001 1718 1.316 2.244
iligkili faktorler
Acil sezaryent 2.382 0.379 39485 <001  10.825 5.150 22.750
Mekonyumt -1.727 0.835  4.280 .039 0.178 0.035 0.913
Istenmeyen gebelikt -0.899 0469 3679 .055 0.407 0.163 1.020
Okur-yazar olan / olmayant -1.117 0.523 4.565 .033 0.327 0.117 0.912
Oksitosin uygulamas ile Gebelik haftasit -0.263 0.105  6.346 012 0.768 0.626 0.943
iliskili faktorler Mekonyum# 1.373 0440 9716 002  3.947 1.665 9.356
Postpartum kanamat 1.177 0.484 5.906 .015 3.246 1.256 8.389
lIkokulortaokul diizeyi -1.454 0455 10216 001 0234 009 0570
egitim}
Lise diizeyi egitim -2.019 0472 18320 <001  0.133 0.053 0.335
Amniyotomi uygulamasi ile  Diisiik gelir diizeyi T -0.762 0315 5849 016 0.467 0.252 0.866
iligkili faktorler
Saglik giivencesi solma -0.990 0.327 9.154 .002 0.372 0.196 0.706
Acil sezaryent -2.636 0380 48171 <001  0.072 0.034 0.151
Epizyotomi uygulanmat -0.725 0.320 5.125 .024 0.484 0.259 0.907

#Dummy kodlama: olan=1. olmayan=0; Prostoglandin i¢in Cox & Snell R Square=0.216 ve Nagelkerke R Square=0.340; Oksitosin i¢in Cox & Snell R Square=0.066 ve Nagelkerke R
Square=0.094; Amniyotomi i¢in Cox & Snell R Square=0.245; Nagelkerke R Square=0.346.

Yapilan bir sistematik derleme ve meta-analizde de erken uygulanan
amniyotominin acil sezaryen oranlarini artirdigi, ancak servikal
olgunlagsmanin  gerceklesmesinden  sonra  rutin  uygulanan
amniyotominin sezaryen dogum riskini artirmadig: ve indiiksiyondan
doguma kadar gegen siireyi kisalttig1 rapor edilmistir [38]. Bu sonuglar
arasindaki  farklilik, caligmalarda rapor edilen indiiksiyon
uygulamalarina dair bir standardizasyonun olmamasi, indiiksiyon tiiri,
dozu, zamany, siiresinin uygulayicilara gore degismesi ile agiklanabilir.

Calismanin Limitasyonlari

Bu arastirmanin bazi smurliliklari bulunmaktadir. Bunlardan biri bu
caligmanin Kesitsel olarak gelisi giizel Ornekleme yontemi ile
belirlenen kadinlarla yapilmis olmasidir. Bu nedenle elde edilen
sonuglar zamana bagli olarak degisebilir ve arastirmanin sonuglari
sadece ornekleme alinan kisileri temsil etmektedir. Digeri ise elde
edilen verilerin biiyiik boliimii hasta dosyasindan elde edilmistir ve
toplanan verilerin giivenirligi hasta dosyasindaki kayitli bilgiler ile
siirhidir.

SONUC

Bu aragtirmada indiiksiyon uygulanma sikliginin oldukg¢a yayin oldugu
ve bu durumun dogumlarin acil sezaryen ile sonuglanma ihtimalini
artirdigt saptandid. Yine dogum indiiksiyonu uygulamanin anne ve
yenidogan sagligna iliskin bazi gostergeleri (mekonyum, sezaryen
dogum, postpartum kanama, epizyotomi, fetal distres, yenidogan
yogun bakima kabul) etkiledigi tespit edildi. Dogum indiiksiyonu ve
doguma iliskin gereksiz miidahalelerin azaltilmasi, uygulama
protokollerinin gelistirilmesi, ebe ve hemsirelerin DSO niin pozitif bir
dogum deneyimi i¢in intrapartum bakim dnerileri dogrultusunda saglik
hizmeti sunmasi, intrapartum bakim hizmetlerinin kanita dayali
uygulamalara gore ylriitlilmesi, intrapartum yonetim rehberlerinin
gelistirilmesi ve kurumlarin saglik politikalar1 olusturmasi ile anne-
bebek sagligiin gelisimine katki saglanabilir. Ayrica bu konuda fakli
arastirma tasarimlarinda (deneysel vb.) galismalar yapilarak dogum
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indiiksiyonun farkli degiskenler (emzirme oranlar, pospartum
kanama, dogum sonu komplikasyon yasama vb.) iizerine etkileri
arastirilabilir.

Etik onay: 2021/042 Aydin Adnan Menderes Universitesi Saglik Bilimleri
Fakiiltesi Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu

Cikar ¢atismasi: Yazarlar ¢ikar ¢atismasi olmadigini beyan etmigtir.
Finansal destek: Yok.

Tesekkiir: Caliymamiza katilan kadinlara ve arastirmanin yiiriitiildiigii kurum
¢alisan ve yoneticilerine tesekkiir ederiz.

Yazar Katkisi: Fikir: HBS PE,ZK; Tasarum: HBS,PE,ZK; Veri Toplama:
HBS,PE,ZK; Verilerin istatistiksel analizi: HBS,PE,ZK; Literatiir taramasu:
HBS,PE,ZK; Makale yazuimy: HBS,PE,ZK; Elestirel inceleme: HBS,PE,ZK.

KAYNAKLAR

1. Bay F, Bulut O. Dogum indiiksiyonu: maternal, fetal-neonatal etkileri,
ebenin rolii. KTO Karatay Universitesi Saghk Bilimleri Dergisi.
2020;1(1):4-14.

Erickson EN, Bailey JM, Colo SD, Carlson NS, Tilden EL. Induction of
labor or expectant management? Birth outcomes for nulliparous
individuals choosing midwifery care. Birth. 2021;48(4):501-513.
Yesilgicek Calik K, Cosar Cetin F. Normal dogum sonrasi dénem. Istanbul,
Istanbul Medikal Saglik ve Yayimcilik. 2018;(1):37-48.

Kokanali MK, Kokanali D, Giizel Al, Topgu HO, Cavkaytar S, Doganay
M. Term gebelikte ve uygun bishop skoru varliginda intravendz sentetik
oksitosin inflizyonu ile dogum indiiksiyonu sonucuna etki eden faktorlerin
analizi. Cukurova Medical Journal. 2015;40(2):317-325.

Place K, Rahkonen L, Verho-Reischl N, Adler K, Heinonen S, Kruit H.
Childbirth experience in induced labor: A prospective study using a
validated childbirth experience questionnaire (CEQ) with a focus on the
first birth. Plos One. 2022;17(10):e0274949.

World Health Organization.WHO recommendations on intrapartum care
for a positive childbirth experience. 2018; ISBN 978-92-4-155021.
Alanwar A, Hussein SH, Allam HA, et al. Transvaginal sonographic
measurement of cervical length versus Bishop score in labor induction at



10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Karya J Health Sci. 2023; 4(3): 192-198

term for prediction of caesarean delivery. The Journal of Maternal-Fetal &
Neonatal Medicine. 2021;34(13):2146-2153.

Wormer KC, Bauer A, Williford AE. Bishop Score. In StatPearls.
StatPearls Publishing. 2022.
https://www.ncbi.nlm.nih.gov/books/NBK470368/#_NBK470368_pubdet
_. Erisim Tarihi: 11.04.2023.

Melkie A, Addisu D, Mekie M, Dagnew E. Failed induction of labor and
its associated factors in Ethiopia: a systematic review and meta-analysis.
Heliyon. 2021;7(3):e06415.

Taskin L. Dogum ve kadm saghg: hemsireligi: amniyotomi. Ankara,
Akademisyen Kitabevi. 2019;(16):378.

Carlson NS, Dunn Amore A, Ellis JA, Page K, Schafer R. American
college of nurse-midwives clinical bulletin number 18: induction of labor.
Journal of Midwifery & Women's Health. 2022;67(1):140-149.

Sahin M, Erbil N. Normal dogum ve medikalizasyon. Ordu Universitesi
Hemsirelik Caligmalar1 Dergisi. 2019;2(2):120-13.

Freedman D, Brown AS, Shen L, Schaefer CA. Perinatal oxytocin
increases the risk of offspring bipolar disorder and childhood cognitive
impairment. Journal of Affective Disorders. 2015;173:65-72.

Centers for Disease Control and Prevention. CDC USA Centers for Disease
Control and Prevention Births data summary: natality 1995-2020. 2021.
https://wonder.cdc.gov/wonder/help/natality.html. Erisim Tarihi: 15 Ocak
2023.

Kruit H, Gissler M, Heinonen S, Rahkonen L. Breaking the myth: the
association between the increasing incidence of labour induction and the
rate of caesarean delivery in Finland - a nationwide medical birth register
study. BMJ. 2022;12(7):e060161.

Lueth GD, Kebede A, Medhanyie AA. Prevalence, outcomes and
associated factors of labor induction among women delivered at public
hospitals of Mekelle town-(a hospital based cross sectional study). BMC
Pregnancy Childbirth. 2020;20:203.

Karagcam Z, Ekmen H, Calisir H. The use of perineal massage in the second
stage of labor and follow-up of postpartum perineal outcomes. Health Care
for Women International. 2012;33(8):697-718.

Karagam Z, Kurnaz DA, Giines G. Evaluating the content and quality of
intrapartum care in vaginal births: an example of a state hospital. Turkish
Journal of Obstetrics and Gynecology. 2017;14(1):10.

Pmar S, Karagam Z. Applying fundal pressure in the second stage of labour
and its impact on mother and infant health. Health Care for Women
International. 2018;39(1):110-125.

Hanson L. Dogum siirecini desteklemede kullamilan disiik teknolojili
klinik miidahaleler: Membranlarin yapay riiptiirii. 2018.

T.C. Saghk Bakanlign Halk Saghgi Genel Miidiirliigii. Kadin ve Ureme
Dairesi Baskanligt Anne Dostu Hastane Programi. 2017.
https://hsgm.saglik.gov.tr/tr/kadin-ve-ureme-sagligi-programlari/anne-
dostu-hastane-program%C4%B1.html. Erisim Tarihi: 25.12.2022.
Elderhorst E, Ahmed RJ, Hutton EK, Darling EK. Birth outcomes for
midwifery clients who begin postdates induction of labour under
midwifery care compared with those who are transferred to obstetrical care.
Journal of Obstetrics and Gynaecology Canada. 2019;41(10):1444-1452.
Nippita TA, Porter M, Seeho SK, Morris JM, Roberts CL. Variation in
clinical decision-making for induction of labour: a qualitative study. BMC
Pregnancy and Childbirth. 2017;17(1):1-9.

McCarthy CM, Meaney S. McCarthy M, Conners N, Russell N. Induction
of labor: reviewing the past to improve the future. AJOG Global Reports.
2022;2(4):2666-5778.

Zhu J, Xue L, Shen H. et al. Labor induction in China: a nationwide survey.
BMC Pregnancy Childbirth. 2022;22:463.

Yosef T, Getachew D. Proportion and outcome of induction of labor among
mothers who delivered in Teaching Hospital, Southwest Ethiopia. Frontiers
in Public Health. 2021;9:686682.

Swift EM, Gunnarsdottir J, Zoega H, Bjarnadottir RI, Steingrimsdottir T,
Einarsdottir K. Trends in labor induction indications: a 20-year population-
based study. Acta Obstetricia et Gynecologica Scandinavica.
2022;101(12):1422-1430.

Simpson K. Trends in labor induction in the united states, 1989 to 2020.
MCN, The American Journal of Maternal/Child Nursing. 2022;47(4):235.
Artuso H, Davis DL. Trends and characteristics of women undergoing
induction of labour in a tertiary hospital setting: a cross-sectional study.
Women and Birth. 2022;35(2):181-187.

Tadesse T, Assefa N, Roba HS, Baye Y. Failed induction of labor and
associated factors among women undergoing induction at University of
Gondar Specialized Hospital, Northwest Ethiopia. BMC Pregnancy and
Childbirth. 2022;22(1):175.

Omerovic A, Pajek S, Anzeljc V, Mujezinovic F. Labor induction: change
of indications and outcomes over time and future trends - a retrospective
analysis. Clin. Exp. Obstet. Gynecol. 2022;49(5):102.

198

32.

33.

34,

35.

36.

37.

38.

Zhang QJ, Chen SW, Xu X, Zhang HL, Yan JY. Effect of induction of
labor on maternal and perinatal outcomes in low-risk singleton
pregnancies: a retrospective case-control study. Eur Rev Med Pharmacol
Sci. 2022;26(16):5918-5925.

Woretaw E, Teshome M, Alene M. Episiotomy practice and associated
factors among mothers who gave birth at public health facilities in Metema
district, northwest Ethiopia. Reprod Health. 2021;18:142.

Gurol Urganci |, Jardine J, Carroll F, Fremeaux A, Muller P, Relph S, et
al. Use of induction of labour and emergency caesarean section and
perinatal outcomes in English maternity services: a national hospital-level
study. BJOG. 2022;129:1899-1906.

Guan P, Tang F, Sun G, et al. Prediction of emergency cesarean section by
measurable maternal and fetal characteristics. Journal of Investigative
Medicine. 2020;68:799-806.

Buyuk GN, Sert UY, Oskovi Kaplan ZA, Kahyaoglu S. Oxytocin Versus
Dinoprostone For Labor Induction in Multiparous Women with
Unfavorable Cervix. Gynecology Obstetrics &Amp; Reproductive
Medicine. 2021;27(2):123-127.

Onah LN, Dim CC, Nwagha Ul, Ozumba BC. Effect of early amniotomy
on the outcome of spontaneous labour: a randomized controlled trial of
pregnant women in Enugu, South-east Nigeria. African Health Sciences.
2015;15(4):1097-1103.

De Vivo V, Carbone L, Saccone G, Magoga G, De Vivo G, Locci M, Zullo
F, Berghella V. Early amniotomy after cervical ripening for induction of
labor: a systematic review and meta-analysis of randomized controlled
trials. American Journal of Obstetrics and Gynecology. 2020;222(4):320-
329.

Karya Journal of Health Science is licensed by Creative
Commons Attribution-NonCommercial-No Derivative 4.0
International License.

oS0


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

Karya J Health Sci. 2023; 4(3): 199-204

ARASTIRMA MAKALESI/RESEARCH ARTICLE doi: 10.52831/kjhs.1280521 e-ISSN:2717-9540
[la gl KARYA JOURNAL OF HEALTH SCIENCE

journal homepage: www.dergipark.org.tr/kjhs

RELATIONSHIP BETWEEN BEHAVIORAL PROBLEMS IN EARLY CHILDHOOD AND

MATERNAL CHILD REARING ATTITUDES

MATERNAL COCUK YETISTIRME TUTUMU VE ERKEN COCUKLUK DONEMINDEKI
DAVRANIS PROBLEMLERI ARASINDAKI ILISKININ INCELENMESI

Funda Evcili¥™“=", Muhammed Ebubekir Altun?

!Department of Health Programs, Vocational School of Health Care Services, Sivas Cumhuriyet University, Sivas, Tiirkiye

ABSTRACT

Objective: This study was conducted to investigate the relationship
between maternal child rearing attitude and behavioral problems in
early childhood.

Method: The study is a descriptive research type. The sample of the
study consisted of 756 mothers with children enrolled in preschool
education in public schools within the borders of city center in the
2022-2023 academic year. The data were collected with the Personal
Information Form, Preschool Behavioral Problems Screening Scale
(PBPSS) and Child Raising Attitude Scale (CRAS). The data were
transferred to the SPSS 22.0 program and evaluated using descriptive
statistical analyses and Pearson Correlation Analysis.

Results: 66.7% of the mothers and 45.6% of the fathers were
between the ages of 26-35, 54.4% of the mothers and 55.6% of the
fathers had undergraduate/graduate education. The mean age
(months) of the children was 63.70 (5.59). The mean total score of
the PBPSS was 11.63 (5.78). The scores of the mothers on the
democratic, authoritarian, protective, and overly tolerant sub-
dimensions of the CRAS were 10.51 (2.71); 20.01 (2.15); 21.51
(2.73); and 19.63 (2.44), respectively. In this study, it was determined
that mothers with democratic parental attitudes decreased behavioral
problems in children, while mothers with authoritarian, protective
and overly tolerant attitudes increased behavioral problems in
children (p<0.05). According to the data, the frequency of
problematic behaviors in children increased as the age of the mother
and father decreased, the age of the child decreased and the number
of siblings increased (p<0.05).

Conclusion: Detection of behavioral problems in the preschool
period enables the development and treatment of early interventions.
At this point, knowing the effects of parental attitudes on behavioral
problems and including parents, especially mothers, in training
programs serve to raise healthy children and improve public health.

Key Words: Mother, Child, Attitude, Behavior

oz
Amag: Bu calisma, maternal gocuk yetistirme tutumu ve erken

cocukluk déneminde sik goriilen davranis problemleri arasindaki
iliskinin incelenmesi amaciyla yapildi.

Yontem: Arastirma, tanimlayict arastirma tiirlindedir. Aragtirmanin
orneklemini, 2022-2023 egitim-6gretim yilinda il merkez simirlari
icerisinde devlet okullarinda okul oncesi egitime kayitlh cocugu
bulunan 756 anne olusturdu. Veriler, Kisisel Bilgi Formu, Okul Oncesi
Davranis Sorunlari Tarama Olgegi (OODSTO) ve Cocuk Yetistirme
Tutum Olgegi (CYTO) ile toplandi. Veriler SPSS 22.0 programina
aktarildi, tanimlayici istatistiksel analizler ve Pearson Korelasyon
Analizi kullanilarak degerlendirildi.

Bulgular: Caligmamiza katilan annelerin %66.7’si, babalarin %45.6’s1
26-35 yaslar arasindaydi. Annelerin %54.4’li, babalarin %55.6’s1
lisans/lisansiistli egitim diizeyine sahipti. Cocuklarin yas ortalamasi
63.70 (5.59) aydi. OODSTO toplam puan ortalamas1 11.63 (5.78) idi.
Annelerin, CYTO’niin alt boyutlarindan aldig1 puanlar sirastyla
demokratik 10.51 (2.71); otoriter 20.01 (2.15); koruyucu 21.51 (2.73);
asir1 hosgorilii 19.63 (2.44) dii. Bu calismada, demokratik ebeveyn
tutumuna sahip annelerin ¢ocuklarinda davranig sorunlarinin azaldigy;
otoriter, koruyucu, agir1 hosg6riilii tutuma sahip annelerin gocuklarinda
davranis sorunlarmin arttig1 belirlendi (p<0.05). Verilere gbre anne ve
baba yas1 azaldikca, ¢ocugun yasi kiiciildiikge ve kardes sayisi arttikga
cocuklarda problemli davranig goriilme siklig1 artmaktadir (p<0.05).

Sonug: Okul 6ncesi donemde davranig problemlerinin saptanmasi,
erken miidahalelerin gelistirilmesini ve tedavisini saglamaktadir. Bu
noktada, ebeveyn tutumlarinin davranig sorunlari iizerine etkilerini
bilmenin, ebeveynleri 6zellikle anneleri egitim programlarina dahil
etmenin saglikli g¢ocuklar yetistirilmesine ve toplum sagligmin
gelistirilmesine hizmet edecegi diistiniilmektedir.

Anahtar Kelimeler: Anne, Cocuk, Tutum, Davranis

INTRODUCTION

Attitude is a positive or negative pre-reaction and evaluation
tendency that an individual develops based on his/her own
knowledge, motivation and experience in the face of the symbol
he/she perceives. Attitude has a direct effect on behavior, emotions
and thoughts. Therefore, it has 3 dimensions: behavioral, cognitive

and emotional. These dimensions are not strictly separated from each
other; on the contrary, they are in a constant relationship and interaction
with each Therefore, it has 3 dimensions: behavioral, cognitive and
emotional. These dimensions are not strictly separated from each other;
on the contrary, they are in a constant relationship and interaction with
each other. At the same time, these dimensions, which are consistent
with each other, are defined as the elements of attitude. Therefore, it
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has 3 dimensions: behavioral, cognitive and emotional. These
dimensions are not strictly separated from each other; on the contrary,
they are in a constant relationship and interaction with each other. At
the same time, these dimensions, which are consistent with each other,
are defined as the elements of attitude. The cognitive dimension is the
knowledge aspect of attitude; the behavioral dimension is the
expression of attitude through behavior or words; and the emotional
dimension is the aspect of attitude that is expressed through feelings
rather than facts. People can develop attitudes towards anything that
psychologically exists for them [1-2]. Attitudes towards child rearing
can also be evaluated in this context. Child-rearing attitude is a pre-
reaction and evaluation tendency that predisposes the individual to
behave positively or negatively towards the child [3]. Child-rearing
attitude can also be defined as the tactics and behavior patterns used
by parents in the socialization process of children. There are many
factors (society's value judgments, beliefs, cultural and traditional
teachings, parents' age, education level, income level, family type,
spouse compatibility, relationships with their own parents) that
directly affect parents' attitudes towards child rearing [4]. The attitudes
of parents in the child-rearing process since birth are considered as one
of the basic building blocks that affect the personality development,
socialization processes and behaviors of children. Consistent or
inconsistent behaviors of the parents towards the child affect the child's
personality positively or negatively as the child takes the parent as a
model, and at the same time shapes his/her behaviors [5]. While a
loving attitude and parental guidance contribute to the child's
acquisition of empathy, development of social skills and adaptation to
community life, overly intrusive, coercive, authoritarian and
indifferent parental attitudes may prevent the development of social
skills and lead to the emergence of problematic behaviors in the child
[6,7].

Behavior problems are adaptation problems that occur in the child's
observable or measurable behaviors and usually occur as a result of
negative social interactions between the child and the family. The child
develops certain behaviors as a reaction to the natural difficulties
brought about by the stages of development, together with the negative
effects of the immediate environment. There are two types of behavior
problems in children. While aggression and hyperactivity are more
common in children with externalized behavior problems, anxiety, fear
and attention problems are observed in children with internalized
behavior problems [6-8]. Children with behavior problems are often
stigmatized in society with various labels such as maladaptive,
antisocial, and abnormal. If behavioral problems are not diagnosed and
intervened in the early period, they may bring problems that
significantly affect the child, family and society, such as tendency to
crime, substance abuse at an early age, and risky sexual behaviors [9].
As in many societies, attitudes towards child rearing in Turkish society
are influenced by cultural and traditional factors. When the Turkish
family structure is examined, it is seen that an authoritarian, restrictive,
overprotective and controlling structure emerges in general. It is
noticeable that children's passive, obedient, respectful personality
structures and behaviors in accordance with the rules are rewarded, but
active and assertive behaviors are punished. In our society, it is
generally observed that passive and obedient children develop more
positive relationships with their parents, while active and assertive
children experience conflicts with their families. In addition, although
it has changed in recent years with the effect of living conditions, in
our society, child care and child upbringing are accepted as "the
mother's duty” and meeting the material needs of the house as "the
father's duty" [9-11]. This shows that maternal attitudes have a great
importance on the behaviors of the child in general. Studies conducted
on children with behavioral problems, especially in the preschool
period, reveal that mothers have inconsistent and negative attitudes in
their interactions with their children [12].

Since parents' attitudes, especially mothers' attitudes towards child
rearing are acquired tendencies through learning, they can be changed
if they are identified like other learned characteristics [13]. If
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behavioral problems caused by negative child-rearing attitudes can be
recognized at an early stage, if the relationship between problematic
behaviors and parental attitudes can be identified, it may be possible
to prevent these behaviors from settling in children's lives with the
necessary interventions or early treatment may be possible to solve
many problems that may be experienced in the future [8]. Based on
this idea, this study aimed to determine the effect of mothers' attitudes
towards child rearing on the problematic behaviors of children with
preschool children. This research aims to examine the impact of
mothers' parenting attitudes on common behavioral problems in early
childhood. The study seeks to fill an important gap by helping us
understand the contribution of family interactions to children's
behavioral development. Data obtained from this study can be utilized
in various ways; for example, early childhood behavioral problems can
lead to long-term societal issues. Understanding the etiology of
behavioral problems is crucial for intervention development and
improving societal well-being. A mother's parenting attitude
significantly influences the social and emotional development of
children. This study aims to make a valuable contribution in
understanding how the mother-child relationship takes shape. The
results of this research are believed to assist professionals in the fields
of child psychology and family therapy in developing more effective
strategies to address behavioral problems in children.

METHOD
Purpose and Type of Research

The aim of this descriptive study was to examine the relationship
between maternal child rearing attitude and behavioral problems
commonly seen in early childhood.

Place and Time of the Research

The study was conducted between October-December 2022 in a
province in the Central Anatolia Region in official preschool education
institutions affiliated to the Provincial Directorate of National
Education.

Population and Sampling

The population of the study consisted of mothers with children
enrolled in official preschool education institutions within the borders
of the Sivas provincial center in the 2022-2023 academic year.
According to the data of the Provincial Directorate of National
Education; there are 11 kindergartens in the city center between the
specified dates. The total number of students enrolled in these schools
is 1984. When the population is known, the number of samples was
calculated as 654 with 95% reliability (with 0=0.05 error) with the help
of the formula used to examine the frequency of the event.

_ Nt
n=
d((N —1)+t°pq

Stratification were determined based on the number of kindergartens
located in the city center as the stratification criterion. After
stratification, disproportionate stratified sampling was performed by
selecting samples from each stratum using a simple random method
with varying proportions. A total of 756 mothers participated in the
study, forming the sample.

Data Collection Tools

The data of the study were collected with three separate data collection
tools: "Personal Information Form", "Preschool Behavioral Problems
Screening Scale" and "Child Raising Attitude Scale".

Personal Information Form: In the form developed by the researchers,
there are 11 questions to define the sociodemographic characteristics
of children and families (child's gender, age, family's economic status,
number of siblings, parents' age, parents' education level, parents'
occupation, etc.).
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Preschool Behavioral Problems Screening Scale (PBPSS): The scale
was developed by Behar (1974) to determine behavioral problems of
preschool children [14] and adapted into Turkish by Kanlikiliger
(2005) [8]. The scale consists of 30 items and 3 sub-dimensions
(Brawler / Aggressive, Being Anxious / Tearful, Being Overactive /
Inattentive). Each item is evaluated as "Not Applicable” 0 points,
"Sometimes Applicable" 1 point and "Definitely Applicable" 2 points.
The total score of each individual is obtained by summing these scores.
The 30th item, which requires expressing an opinion about whether the
child has a behavior problem, is excluded from the 3 factors. The
Cronbach Alpha internal consistency of the scale is 0.92. In this study,
the Cronbach Alpha internal consistency of the scale was 0.82.

Child Raising Attitude Scale (CRAS): The scale was developed by
Kiling and Aral (2015) to determine the parenting attitudes of parents
while raising their children in the early years [5]. The measurement
tool, which can be applied individually or in groups, is organized as a
four-step rating scale. Scoring of the scale is between one and four.
Each item is evaluated with a score of "always" four, "often” three,
"sometimes" two and "never" one. The scale consists of four sub-
dimensions, namely "democratic”, "authoritarian”, "protective" and
"overly tolerant™ attitudes, and the higher the score to be obtained from
each sub-dimension indicates that the characteristics contained in that
dimension are also high. As a result of the analysis, it was determined
that the Child Raising Attitude Scale is a valid and reliable
measurement tool consisting of 25 items.

Ethical Approval

Before starting the study, the necessary permissions for the use of the
scales, ethics committee approval (2022-202978) and implementation
permission (2022-64412911) were obtained from the Provincial
Directorate of National Education. During the data collection process,
school administrators were first contacted. Through the school
administrators, the mothers of the children attending preschool
education were reached. The data collection tools created using Google
Form were delivered to the mothers online. Mothers who read and
approved the information page about the subject and purpose of the
study accessed the data collection tools.

Statistical Analysis

SPSS for Windows 22.0 (IBM Corp. 2013) computer statistical
package was used for all statistical procedures. In addition to
descriptive statistical analysis (Mean, Standard Deviation, Frequency,
Minimum, Maximum), Pearson Correlation Analysis was used to
evaluate the relationships between parameters. The results were
evaluated bidirectionally at 95% confidence interval and significance
level p<0.05.

RESULTS

66.7% of the mothers and 45.6% of the fathers were between the ages
of 26-35, 54.4% of the mothers and 55.6% of the fathers had
undergraduate/graduate education. 29.8% of mothers and 94.4% of
fathers were employed in an income-generating job. 89.3% of the
families were nuclear families and 86.9% had a medium economic
status. The mean age of the children was 63.70+5.59 months and 52%
were male.

The mothers' scores on the total, being brawler/aggressive, being
anxious/tearful, being overactive/inattentive sub-dimensions of the
PBPSS were 11.63 (5.78); 4.11 (3.03); 4.12 (2.69); 3.39 (1.64)
respectively. The scores obtained by the mothers from the democratic,
authoritarian, protective, and overly tolerant sub-dimensions of the
CRAS were 10.51 (2.71); 20.01 (2.15); 21.51 (2.73); and 19.63 (2.44),
respectively (Table 1).

There was a statistically significant negative correlation between the
mean score of the democratic sub-dimension of the CRAS and the
mean scores of the total and being brawler/aggressive sub-dimensions
of the PBPSS (p<0.05). There was a statistically significant positive
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Table 1. Total and sub-dimension mean scores of the PBPSS and the
CRAS

Brawler /Aggressive 0-24 0-17 4.11+3.03
B Anxious /Tearful 026 015 4.1242.69
& Overactive/Inattentive 0-8 0-8 3.39+1.64
Total 0-58 1-29 11.63+5.78
Democratic 6-24 6-19 10.51£2.71
2 Authoritarian 7-28 10-24 20.0142.15
6 Protective 6-24 13-28 21.51+£2.73
Overly Tolerant 6-24 8-24 19.63+2.44

PBPSS: Preschool Behavioral Problems Screening Scale; CRAS: Child Raising Attitude
Scale; M: Mean; SD: Standard deviation

correlation between the mean scores of the authoritarian sub-
dimension of the CRAS and the mean scores of the total, being
brawler/aggressive, and being anxious/tearful, sub-dimensions of the
PBPSS, and a statistically significant negative correlation between the
mean scores of the overactive/inattentive sub-dimension (p<0.05).
There was a statistically significant negative correlation between the
mean scores of the protective sub-dimension of the CRAS and the
mean scores of the brawler/aggressive, hyperactive/inattentive sub-
dimensions of the PBPSS, and a statistically significant positive
correlation between the mean scores of the total and anxious/tearful
sub-dimensions  (p<0.05). A statistically significant positive
correlation was found between the mean score of the over-tolerant sub-
dimension of the CRAS and the total, being brawler/aggressive, and
being overactive / inattentive sub-dimensions of the PBPSS (p<0.05)
(Table 2).

Table 2. Correlation of total and sub-dimension scale scores

PBPSS

Brawler/ Anxious/ Overactive/ Total
CRAS Aggressive Tearful Inattentive

r p R p r p r p
Democratic -.124 .001 .032 .376 .065 074 -299 .006
Authoritarian .283 .000 252 .000 =177 .000 .316 .000
Protective -.142 .053 175 .000 -.095 .009 183 .000
Overly 284 000 -230 080 139 000 296  .000

Tolerant
PBPSS: Preschool Behavioral Problems Screening Scale; CRAS: Child Raising Attitude
Scale; r: Pearson’s correlation coefficient.

There was a statistically negative correlation between mother's age and
the mean scores of the total, being brawler/aggressive, being anxious /
tearful sub-dimensions of the PBPSS, and between the mean scores of
the protective, over-tolerant sub-dimensions of the CRAS (p<0.05).
There was a statistically negative correlation (p<0.05) between father's
age and the mean scores of the total and being anxious / tearful sub-
dimensions of the PBPSS; and a statistically positive correlation
(p<0.05) between the mean scores of the authoritarian sub-dimension
of the CRAS.

There was a statistically negative correlation between child age and the
mean scores of total, anxious/tearful, overactive/inattentive sub-
dimension of the PBPSS (p<0.05); there was a statistically negative
correlation between the mean scores of the overly tolerant sub-
dimension of the CRAS (p<0.05). It was found that there was a
statistically positive relationship between the number of siblings and
the mean total score of the PBPSS, and a statistically negative
relationship between the mean scores of the democratic and over-
tolerant sub-dimensions of the CRAS (p<0.05) (Table 3).
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Table 3. Correlation of scale total and sub-dimension scale scores according to some characteristics

Characterics

Scales Maternal age Paternal age Child age (month) Number of siblings
r p r p R p r p
Brawler /Aggressive -.099 .000 -.043 .241 .000 .895 .059 .106
Anxious /Tearful -.143 .000 -.091 .013 -.105 .004 .054 137
PBPSS
Overactive/Inattentive -.033 .363 -.036 321 -.085 .020 -.102 .005
Total -.128 .000 -.075 .039 -.075 .038 .027 .045
Democratic -.061 .093 .057 116 .044 .223 -171 .000
Authoritarian .204 .086 .204 .000 -.056 126 -.066 .069
CRAS
Protective -.145 .000 .216 .062 .004 916 -.096 .008
Overly Tolerant -.115 .002 .096 .080 -.081 .026 -.069 .057
PBPSS: Preschool Behavioral Problems Screening Scale; CRAS: Child Raising Attitude Scale; r: Pearson’s correlation coefficient.
attitude of parents is their overprotective behavior. Parental

DISCUSSION

Parenting attitudes refer to the behavioral patterns and attitudes of
primary caregivers when raising children. Parenting attitudes have
been categorized in various ways. [15-18]. Baumrind suggested that
there are three different parenting styles and named these styles as
"authoritarian”, "democratic" and "permissive" [19]. Over the years,
different researchers have developed Baumrind's parenting styles to
include four parenting styles by dividing the "permissive parenting
attitude" in Baumrind's typology into two: “authoritarian”,
"democratic”, "permissive-tolerant”, "permissive-neglectful” [20].
Since the scale used in this study measured four parental attitudes,
parental attitudes were limited to democratic, authoritarian,
overprotective and permissive sub-dimensions. Studies on parent-child
relationships generally focus on mother-child relationships. The
positive attitudes adopted by mothers are very important for the
emotional and behavioral development of children [21]. In this study,
the relationship between mothers' parental attitudes and behavioral
problems in children was examined.

In this study, it was found that mothers' parental attitudes were
associated with some behavioral problems of children. For example;
it was found that in families where the mother had a democratic
parental attitude, the child's brawler/aggressive behavior decreased; in
families where the mother had an authoritarian parental attitude,
children were more likely to be brawler/aggressive and
anxious/tearful; in families where the mother had an over-indulgent
parental attitude, the child's behaviors of being brawler/aggressive and
being overactive/inattentive increased; in families where the mother
had an overprotective parental attitude, children's brawler/aggressive,
overactive/inattentive behavior decreased. Democratic parental
attitude is an important factor in terms of its impact on children's
behavior. In many studies it has been found that socialization levels of
children raised by mothers who adopted democratic parenting style
were increased [22-26]. Similarly, it was observed that children of
families with democratic parenting style had the highest psychosocial
adjustment scores and unconditional acceptance and respect of the
parent contributed to the psychosocial development of the child [26-
28]. Overly tolerant parental attitude is another negative attitude that
parents adopt in the process of child rearing. Overindulgent parenting
is also associated with some adolescent behavioral problems such as

conduct problems, delinquency, and aggressive-destructive behaviors
[28,29].

Strict authoritarian disciplinary parenting attitudes can significantly
affect the degree and rate of externalizing (e.g., hyperactivity, rule-
breaking behaviors, and/or aggression) and internalizing (e.g., anxiety,
deprivation, and/or depression) in children [30-33]. Another negative
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overprotection has been consistently associated with child anxiety
symptoms and disorders [28,34]. The concept of over-parenting or
helicopter parenting also originates from overprotective parenting
attitudes. Research on parental overprotectiveness suggests that one of
the potential causes of overparenting is parental anxiety. Parental
anxiety has been shown to predict parental overprotectiveness [35].
Overprotective parental attitudes lead to the formation of children who
cannot make their own decisions, do not have the necessary skills to
take initiative, cry their requests and are stubborn. In addition, these
children who do not develop manual dexterity may often have self-
confidence problems and may be clumsy [28].

Parenting age may be associated with different parenting attitudes [36].
For example, younger parents are often more relaxed and friendlier
with their children, while older parents may be more authoritarian and
disciplined. Or, becoming a parent at an early age may cause parents
to be more indifferent to their children and inadequate in meeting their
children's needs. In this study determined that as the age of the mother
decreased, children's brawler/aggressive and anxious/tearful behaviors
increased, and mothers had protective and overly tolerant attitudes. In
addition to this, it was determined that as the age of the father
increased, being anxious/tearful in children decreased, however,
fathers had authoritarian attitudes. In the study conducted by Aydogdu
and Dilekmen, it was determined that the scores of democratic attitude,
authoritarian attitude, overprotective attitude and permissive attitude
did not differ significantly according to the age of the parents [37].

Mothers' attitudes may differentiate according to the developmental
period or age of the child. In our study, it was determined that as the
age (in months) of the preschool child decreased, the behaviors of
being anxious/tearful, overactive/inattentive increased, and mothers
had overly tolerant attitudes. However, Arslan and Ogretir Ozcelik
found that the age of the child did not cause any difference in the sub-
dimensions of authoritarian, overprotective and indifferent-
inconsistent attitudes, but it caused a significant difference in the
democratic attitude sub-dimension [38]. From the data, it can be
thought that parents generally have more positive attitudes to protect
their younger children [39].

The number of children in the family is another factor that may affect
parents' attitudes towards child rearing [40]. In this study, it was found
that as the number of children in the household increased, behavioral
problems in children increased and democratic and overly tolerant
attitudes of mothers decreased. In the study conducted by Aydogdu
and Dilekmen, it was found that there was no significant difference
between the democratic attitude, authoritarian attitude and permissive
attitude scores of the parents according to the number of children they
had, while there was a significant difference between the
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overprotective attitude scores in favor of those with only one child.
Accordingly, it was determined that the overprotective attitudes of
parents with one child were significantly higher than the
overprotective attitudes of parents with two children [37]. Sak et al.
found that parents with four or more children exhibited more
authoritarian attitudes than parents with one, two and three children
[11]. Ozyiirek and Tezel Sahin concluded that the number of children
in the family did not affect parental attitudes [40]. Arslan and Ogretir
Ozgelik found that the number of children in the family caused
significant differences in democratic, overprotective and indifferent-
inconsistent attitudes, except for the authoritarian attitude [38]. In the
study conducted by Altinkaynak, it was found that parents with four
children had more democratic attitudes than parents with one child.
[28].

Limitations

This study has some limitations. The research was conducted
exclusively in public educational institutions, excluding private
educational institutions. This limitation may restrict the
generalizability of the findings. The study only addressed behavior
problems that can be observed in preschool-aged children, not
assessing similar effects of parenting attitudes on children in other age
groups. The data in the study rely solely on mothers' views, which can
be a subjective data source and may not provide a complete picture of
children's behaviors.

CONCLUSION

In this study, it was determined that behavioral problems in children in
families with democratic parental attitudes decreased, while behavioral
problems in children in families with authoritarian, protective and
overly tolerant attitudes increased. Based on the data, it can be said that
increasing parents' awareness of the impact of their attitudes on
behaviors in the process of raising children is important. Since the
needs of each child vary, the dynamics of each family are also
different. In this regard, it is recommended to develop intervention
programs structured according to individual differences to instill
positive parenting attitudes in parents. This way, behavior problems
can be prevented before they arise, and existing issues can be resolved
before they become more complicated. This study is aimed solely at
determining mothers' attitudes towards child-rearing. It is
recommended that different studies be conducted to assess fathers'
attitudes towards child-rearing as well. Since this study focuses on a
limited number of behavior problems that may occur in preschool-aged
children, it is possible to explore research topics that include other
behavior problems and examine the relationship between parenting
attitudes. This study was conducted exclusively in public schools.
Further research can be conducted on larger sample groups that also
include private educational institutions.
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ABSTRACT

Obijective: This research was aimed to investigate the effects of
need-based, enabling, and predisposing factors on the use of
complementary and alternative medicine that emerged only during
the COVID-19 pandemic among healthcare professionals.

Method: This study was conducted with a descriptive design. The
General Self-Efficacy Scale was used to assess self-efficacy, the
Coronavirus Fear Scale was used to assess fear, and the Holistic
Complementary and Alternative Medicine Questionnaire was used to
assess attitude. In total, 374 healthcare professionals were included.
Data were collected according to the complementary and alternative
medicine Healthcare Model. In the analysis of the data, mean and
standard deviation (SD) are given for quantitative data and
percentage is given for categorical data. In addition, multinomial
logistic regression analysis was performed.

Results: 53.2% of the healthcare professionals reported the use of at
least one form of complementary and alternative medicine during the
COVID-19 pandemic. The use of complementary and alternative
medicine showed a relationship between gender, the Coronavirus
Fear Scale and the Holistic Complementary and Alternative
Medicine Questionnaire scores in predisposing factors. An
association between the use of complementary and alternative
medicine and the occupation in enabling factors was observed. The
use of complementary and alternative medicine was found related to
the nature of the workplace in need-based factors. The use of
complementary and alternative medicine showed no association with
age, marital status, education level, working time, chronic conditions,
COVID-19 diagnosis, working status and General Self-Efficacy
scores of the healthcare professionals in the COVID-19 clinic.

Conclusion: This study concluded that fear associated with COVID-
19 and a positive attitude toward complementary and alternative
medicine resulted in increased use of complementary and alternative
medicine. It was observed that the use of complementary and
alternative medicine in health workers working in intensive care,
female health workers and nurses was higher than the others.

Key Words: Complementary Therapies, Health Personnel, COVID-
19, Self-Efficacy

oz
Amac: Bu ¢alisma, saglik profesyonelleri arasinda sadece COVID-19
pandemisi sirasinda ortaya c¢ikan tamamlayict ve alternatif tip

kullanimina zemin hazirlayan, kolaylastirict ve ihtiyaca dayali
faktorlerin etkilerini arastirmak amaciyla yapildi.

Yéntem: Bu caligma tamimlayici bir tasarimla yiiriitiildii. Oz yeterligi
degerlendirmek icin Genel Oz-Yeterlilik Olcegi, korkuyu
degerlendirmek  icin  Koronaviriis Korku  Olgegi, tutumu
degerendirmek icin Biitiinsel Tamamlayic1 ve Alternatif Tip Anketi
kullanildi. Toplamda 374 saglik caligani dahil edildi. Veriler,
tamamlayici ve alternatif tip Saglik Modeli'ne dayali olarak toplandi.
Verilerin analizinde nicel veriler i¢in ortalama ve standart sapma,
kategorik veriler i¢in yiizde verildi. Ayrica, multinomial lojistik
regresyon analizi yapildi.

Bulgular: Saglik calisanlarinin  %53.2'si COVID-19 pandemisi
sirasinda en az bir tamamlayict ve alternatif tip formu kullandigim
bildirdi. Tamamlayic1 ve alternatif tip kullanimi, zemin hazirlayan
faktorlerde cinsiyet, Koronoviriis Korku Olgegi ve Biitiinsel
Tamamlayict ve Alternatif Tip Anketi puanlart arasinda bir iligki
gosterdi. Kolaylastirici  faktorlerde tamamlayict ve alternatif tip
kullanimi ile meslek arasinda bir iliski gozlendi. Tamamlayic1 ve
alternatif tip kullanimi, ihtiyaca dayali faktorler iginde igyerinin
dogasiyla iliskili bulundu. Tamamlayici ve alternatif tip kullanim,
COVID-19 Kkliniginde saglik calisanlarmin yasi, medeni durumu,
egitim diizeyi, ¢aligma siiresi, kronik durumlari, COVID-19 tanisi,
calisma durumu ve Genel Oz-Yeterlilik Olgegi puanlar ile iliski
gostermedi.

Sonug: Bu ¢alisma, COVID-19 ile iligkili korku ve tamamlayici ve
alternatif tibba karsi olumlu tutumun, tamamlayict ve alternatif tip
kullaniminin artmasina neden oldugu sonucuna varildi. Yogun
bakimda ¢alisan saglik ¢alisanlarinda, kadin saglik ¢alisanlarinda ve
hemsirelerde tamamlayict ve alternatif tip kullanimimin digerlerine
gore daha fazla oldugu goriildi.

Anahtar Kelimeler: Tamamlayici Tedaviler, Saglik Personeli,
COVID-19, Oz-Yeterlilik
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INTRODUCTION

Healthcare professionals provide all types of care to COVID-19
patients in the clinics and remain in regular direct contact with the
patients [1]. The proportion of infected healthcare workers increased
to 43% by 2022 [2]. Healthcare workers are a group at high risk of
COVID-19 infection [3]. Healthcare professionals try to protect
themselves and thus use complementary and alternative medicine
(CAM). In addition, healthcare professionals had to turn to CAM due
to the lack of medical treatment for COVID-19 in the early stages [2,3].
A descriptive study that evaluated the views of healthcare
professionals worldwide on the COVID-19 reported that 59.6% of
healthcare professionals recommended the use of CAM [4-5].

CAM is defined as treatment and protection methods that are applied
in addition to modern medicine and that meet the demands of the
person and provide integrity to basic medicine [6]. CAM practices by
the National Unit of Complementary and Integrative Health (NCCIH)
grouped as natural products (herbs, vitamins, minerals, probiotics,
dietary supplements), mind and body practices (acupuncture,
relaxation techniques, tai chi, gi gong, Pilates, etc.) and other methods
(Ayurvedic medicine, traditional Chinese medicine, homeopathy,
naturopathy, etc.) [6,7]. CAM use is affected by many factors, and
there are few studies reporting that various factors such as media,
educational status, and fear of disease affect CAM use [8,9].

Fear is defined as an unpleasant emotion caused by the perception of a
threatening stimulus [10]. Healthcare professionals, exposed directly
to COVID-19 processes, experience fear as COVID-19 is a life-
threatening, constantly evolving, and changing disease [11].
Furthermore, healthcare professionals feel afraid of the possibility of
contamination/infection to them and their families with COVID-19
because of the associated uncertainties about where the process will
go, what is effective treatment, and widespread negative experiences
in the hospitals [12]. Fear affects individuals negatively, emotionally,
cognitively, and behaviorally through manifestations of anger,
burnout, and depression [13]. Healthcare professionals who are at risk
of infection during the pandemic take measures against the disease due
to the fear of infection and its effects [14]. Few studies highlighted the
more common use of complementary medicine among individuals
suffering from fear of disease [9].

The extent of fear, having a significant impact on the use of CAM, is
influenced by the level of self-efficacy of healthcare professionals
[15]. The literature has emphasized that healthcare professionals with
low self-efficacy during the COVID-19 process showed high-stress
levels and faced several physical and psychosocial problems [16]. Self-
efficacy is the belief of oneself about how successful an individual
could be in overcoming difficult status that he/she encounters in the
future [17]. Poor self-efficacy significantly reduces the productivity of
healthcare professionals and negatively affects their physical and
psychosocial health [18]. In addition, self-efficacy is an important
indicator to evaluate an individual’s self-belief and coping skills,
considering the heavy workload of health professionals and the fear of
infection with COVID-19.

The frequency of CAM use has been investigated by health
professionals in studies conducted so far. However, as far as we know,
there is no study in the literature in which the use of CAM and its
predictors were examined in a holistic way within the scope of a model.
Several studies have highlighted that the CAM Healthcare model is
used to identify and consider multiple factors associated with CAM
use [19,20]. The CAM Healthcare model addresses predisposing,
enabling, and need-based factors that affect the frequency of CAM use.
Predisposing factors include social structure, belief systems,
demographics, attitudes, personal factors, and risk perception.
Enabling factors include financial factors such as income level and
nature and the availability of employment that hinders or facilitates a
person's use of CAM. Need-based factors are related to perceived need
and include symptom severity, illness experience, chronic illness, and
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working in risky settings [20]. In this direction, the undermentioned
research questions were addressed in the study:

*What is the frequency of use of CAM that emerged in healthcare
professionals during only the COVID-19 pandemic?

*Do enabling factors, predisposing factors, and need factors affect the
CAM use that emerged among healthcare professionals during only the
COVID-19 pandemic?

METHOD

Study design

A descriptive study design was used.
Participants

The healthcare professionals comprised: a) nurses, doctors, midwives,
physiotherapists, laboratory technicians, medical secretaries,
emergency medical technicians, radiographers, and dentists who work
actively in hospitals, and (b) those who could login the online survey
with a computer or a smartphone.

The snowball sampling technique was employed to reach potential
healthcare professionals. The individuals were requested to distribute
the online survey link among their social circles and contacts. In order
to determine the number of participants to be included in the study, a
priori sample size calculation was made for structural equation
modeling
(https://www.danielsoper.com/statcalc/calculator.aspx?id=89). It was
found that the required parameter values, including the expected effect
size of 0.1, the desired statistical power level of 0.95, one latent
variable, 13 observed indicators, and 0.05 probability values, were a
minimum sample size of 328 people. A total of 374 healthcare
professionals were enrolled in this study between March and July
2021.

The dependent variables

The dependent variable was the use of CAM which emerged only
during the pandemic among healthcare professionals. The use of CAM
was determined through a questionnaire as “Yes, I used CAM during
the COVID-19 pandemic” or “No, I did not use CAM during the
COVID-19 pandemic.”

The independent variables

The following factors related to the CAM Healthcare Model were
assessed:

Predisposing factors: Age, gender, marital status, and education level
were examined. Self-efficacy, fear of contracting COVID-19, and
attitudes about CAM of healthcare professionals were evaluated using
specific scales. Self-efficacy was determined using the General Self-
Efficacy Scale (GSE). Fear was determined using the Coronavirus Fear
Scale (FCV-19S). The attitude toward the use of CAM was determined
with the Holistic Complementary and Alternative Medicine
Questionnaire (HCAMQ).

Enabling factors: Occupation (nurse vs. doctor vs. midwife vs. other)
and working time (< 1 year vs. 1-8 years vs. > 8 years) were evaluated
to assess the enabling factors.

Need-based factors: Among these factors, chronic conditions,
diagnosis of COVID-19, working place, and working status in
COVID-19 clinics were evaluated.

Data Collection Tools

General Self-Efficacy Scale (GSE): The scale was revised by the same
researchers in 1981, and the number of items was reduced to 10. Each
statement in the scale is evaluated in four-point Likert. All items in the
scale are scored positively, and the total score varies between 10 and
40. A high score indicates a greater level of overall self-efficacy. The
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Turkish reliability and validity study was performed by Aypay [21]
and the Cronbach alpha ranged from 0.78 to 0.91.

Coronavirus Fear Scale (FCV-19S): FCV-19S consists of seven items
in total and evaluates the fear levels of individuals in the general
population regarding COVID-19. Each item in the scale is evaluated
in five-point Likert type. The total score, obtained by summing the
answers given to each item in the scale, varies between 7 and 35. High
scores show a high level of coronavirus fears experienced. The Turkish
reliability and validity study was conducted by Bakioglu, Korkmaz
[13] and Cronbach alpha was determined as 0.82.

Holistic Complementary and Alternative Medicine Questionnaire
(HCAMQ): The scale is composed of 11 items and is divided into two
sub-dimensions: “Complementary Alternative Medicine (six items)”
and “Integrative Health (five items)”. Each statement in the scale is
evaluated in a six-point Likert type. The total score is obtained by
summing the answers given to each item in the scale, and the total score
varies between 11 and 66. An increase in the HCAMQ score indicates
a decrease in positive attitude toward the use of CAM. The Turkish
reliability and validity study was conducted by Erci [22] and Cronbach
alpha value was reported as 0.72.

Data Collection Process

The online survey was distributed through various social media
platforms such as WhatsApp, Facebook, Instagram, and email. The
initial part of the survey presented information about the study, and
participants were required to provide consent before proceeding with
the questionnaire by ticking the box labeled "I have read the
information and voluntarily agree to participate in this study." The
healthcare professionals who agreed to take part were then given
access to the survey questions and requested to complete them. The
survey typically took approximately 10-15 minutes to finish.

Ethical Approval

This study was conducted with the approval of the Non-Interventional
Clinical Trials Ethics Committee of Hacettepe University (Number:
16969557-613/2021/06-37), and the principles outlined in the Revised
WMA Declaration of Helsinki, 2013 were followed. The informed
consent form, including the study details, was on the first page of the
survey. Each participant provided their informed consent by clicking
on a confirmation button before accessing the survey questions, and
the questionnaire was made inaccessible to those who did not agree to
participate. The participants were explicitly informed that they had the
option to decline participation in the study and that all provided
information would remain confidential. Additionally, the healthcare
professionals were guaranteed anonymity, the freedom to withdraw
from the study at any point, and the assurance that their data would be
utilized solely for academic purposes. These details were outlined in
the informed consent form.

Statistical Analysis

The data were analyzed using Statistical Package for the Social
Sciences (SPSS) version 25.0 (IBM Corp., Armonk, New York, USA).
Kolmogorov Smirnov test, histogram, and Q-Q graph method were
used to test the fit for normal distribution. In addition, skewness and
kurtosis values were checked for compliance with the normal
distribution. The skewness and kurtosis values between -1.5 and +1.5
indicate that the data are suitable for the normal distribution.
Accordingly, in this study, it was found that the skewness and kurtosis
values were between -1.235 and 1.324 and were suitable for normal
distribution. Quantitative data are given mean and standard deviation
(SD), while categorical data are presented as the number of healthcare
professionals and percentage. To assess the disparities between the two
groups, quantitative variables were compared using an independent
samples t-test, while categorical variables were evaluated using a chi-
square test. Moreover, multinomial logistic regression analysis was
utilized to assess the effect of enabling factors, predisposing factors,
and need factors on the use of CAM during pandemic. An odds ratio
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(OR) with a 95% confidence interval (CI) was utilized to determine
associations between variables. The Beta (B) value was computed
within the range of values for the logistic regression equation, which
is used to forecast the dependent variable based on the independent
variable. The Wald statistic test was used to determine whether each
independent variable was statistically significant in predicting the use
of CAM during pandemic. A statistically significant was the values of
p<0.05.

RESULTS

Descriptive characteristics and comparison of data with use of
CAM

The average age of healthcare professionals was 35.02 (SD=11.26)
years. The majority of participants were female (76.5%) and had a
bachelor’s degree (52.7%). All the healthcare professionals were
included in the study, primarily nurses (55.3%), doctors (27.3%), and
midwives (8.3%). The working time/experience was mostly >8 years
(52.4%). Healthcare professionals usually work in intensive care
(21.7%) or inpatient clinics (28.3%). More than half of the participants
(51.3%) had worked in COVID-19 clinics. 23.3% of healthcare
professionals reported having a chronic disease. Healthcare
professionals with chronic illness had hypertension (31%), chronic
obstructive pulmonary disease (COPD)/Asthma (25.8%), diabetes
mellitus (16%), thyroid diseases (10.3%), hyperlipidemia (6.8%), heart
failure (5.7%), and coronary artery disease (4.4%). 26.5% of
healthcare professionals were previously diagnosed with COVID-19
infection. The mean total score of the GSE, FCV-19S, HCAMQ was
30.90 (SD=6.49), 17.38 (SD=6.40), and 28.75 (SD=7.79), respectively
(Table 1). When the relationship between sociodemographic variables
and CAM use is examined, there is a difference between CAM use
status according to gender, occupation, working place, FCV-19S and
HCAMQ scale scores. The frequency of CAM use was higher among
women, nurses, health workers working in intensive care clinics and
inpatient clinics.

Use of CAM during COVID-19 pandemic by the healthcare
professionals

While 53.2% of the healthcare professionals used at least one form of
CAM during the pandemic, 46.8% of them used no CAM during the
pandemic. The most-reported CAM approaches used during the
pandemic were vitamins (38.7%), herbal therapies (30.8%), music
therapy (9.0%), religious practices (8.7%), meditation (4.6%), yoga
(4.1%), massage or reflexology (2.6%), and acupuncture (1.5%). As
regards the source of information furnished, the healthcare
professionals reported that the information regarding CAM during the
COVID-19 pandemic was obtained from their friends (23.0%), social
media (19.9%), and family members (18.1%). Also, healthcare
professionals had benefited from articles (23.0%), seminars, congress,
courses (11.5%), and in-service training (4.5%) for information on
CAM during the pandemic. Reasons cited for the CAM use in the
pandemic were support (32.0%), relaxation (28.2%), protection
(29.3%), and treatment (10.4%) (Table 2).

Predictors of CAM use during COVID-19 pandemic
Predisposing factors

Gender was a notable predictor of the use of CAM during the
pandemic, with an explanatory rate of 5.4% (OR=2.618, 95%
CI=1.593-4.302, p<0.001). Females reported 2.618 times higher use of
CAM during the pandemic than males. Education level was an
important predictor of the CAM use in the pandemic, with a rate of
2.6%. There was 1.722 times higher the CAM use in the pandemic
among healthcare professionals with a bachelor’s degree than in those
with a postgraduate degree (OR=1.722, 95% CI=1.098-2.701,
p=0.018). FCV-19S (fear) scores were significant positive predictors
of the CAM use in the pandemic and explained 2.4% of the use of
CAM (OR=1.043, 95% CI=1.010-1.078, p=0.011). Moreover, the
attitude scores evaluated with HCAMQ were important predictors for



Karya J Health Sci. 2023; 4(3): 205-212

Table 1. Descriptive characteristics of the healthcare professionals and
comparison of data with use of CAM (n=374)

Table 2. The use of complementary and alternative medicine during
the COVID-19 pandemic among healthcare professionals (n=374)

Variables M SD CuU CNU Test p
Predisposing factors
34.28 35.86
Age 35.02 11.26 (1097)  (1156) 1.356* 0.176
Self-efficacy (GSE) 3090 6.49 (3230653 (361'33:1(; 1.139*  0.256
Fear (FCV-19S) 17.38 6.40 6683195; (166'343 -2.582* 0.010
Attitude (HCAMQ) 2875  7.79 (2678815) (2896787) 2.389*  0.017
Predisposing factors n % CcuU CNU Test p
31 57
5 Male 88 235 (15.6) (32.6)
2 14.945"  <0.001
3 Female 286 765 (gfi) (6171%
_ Married 180 481 @00 uan
[SIN%) : N
=2 > .
58 0.768" 0.381
=% gingle 194 519 4397) (5?153)
High-
_ school 15 40  6(3.0) 9(5.1)
2 graduate
2 Associate 35 04 21 14
S degree ’ (106)  (80)  7.349"  0.062
I3
o
=}
° Bachelor’s 115 82
" Gegree 7 %27 (578 (469)
Enabling factors n % CuU CNU Test P
Nurse 207 553 (élzgé) ( 48840)
c
S 43 59
= Doctor 102 27.3
g (216)  (33.7) .
g.’_ Midwives 31 8.3 18 13 0% o0z
o ’ (9.0) (7.4)
Other 34 9.1 (71 Eé) (1%)99)
g <1 year 70 18.7 (1?3?6) (1‘;17)
g 1-8 years 108 28.9 (3?-22) (2é63) 1.7447 0.418
S
= >8 years 196 52.4 ( 49887) (5%84)
Need-based factors (Chronic condicitons)
49 38
Yes 87 23.3 (24.6) @17) oadt’ 0505
No 287 76.7 150 137 . .
i (75.4)  (78.3)
Working status in COVID-19 clinics
105 87
Yes 192 513 628 @9 g osss
No 182 487 A 88 ' '
’ (47.2) (50.3)
[ 60 39
5 g Yes 99 65 302 (229)
w
23 2.959"  0.085
g0 139 136
50 No 275 735 ©08)  (77)
Intensive 53 28
care unit 81 27 (26.6) (16.0)
Inpatient 56 50
clinic 106 283 g1y (286)
g 26 22
s Emergency 48 12.8 (13.1) (12.6)
= +
£ Policlinic =~ 65  17.4 (1396) (2%66) 8.136"  0.049
= ] . .
s hem e owe A A
center : ’
Other 32 8.6 (3'%) (1%83)

CU: Complementary and alternative medicine users during the COVID-19 pandemic;
CNU: Complementary and alternative medicine non-users during the COVID-19
pandemic; GSE: General self-efficacy scale; FCV-19S: Coronavirus (Covid-19) Fear
Scale; HCAMQ: Holistic complementary and alternative medicine questionnaire; M:
Mean; SD: Standard Deviation; *Independent samples t-zest; #Chi-square test.
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Variables n %
Yes 199 53.2
The use of CAM
No 175 46.8
Vitamins 151 38.7
Herbal therapies 120 30.8
Music therapy 35 9.0
Religious practices 34 8.7
The type of CAM
Meditation 18 4.6
Yoga 16 4.1
Massage 10 2.6
Acupuncture 6 15
Social media 83 19.9
Friends 96 23.0
Sources of information ~ Family 76 18.1
on CAM Avticles 96 230
Seminar, congress, course 48 115
In-service training 19 4.5
Support 117 32.0
Relaxation 103 28.2
Reasons for CAM
Protection 107 29.3
Treatment 38 10.4

CAM: Complementary and alternative medicine.

the CAM use in the pandemic and explained the use of CAM during
the pandemic by 2% (OR=0.968, 95% Cl=0.943-0.995, p=0.019).
However, age (OR=0.988, 95% CI=0.970-1.006, p=0.176), marital
status (OR=0.834, 95% CI =0.555-1.252, p=0.381), and self-efficacy
(OR=0.982, 95% CI=0.951-1.013, p=0.255) showed no predictive
effect the CAM use in the pandemic (Table 3).

Enabling factors

The occupation was an essential estimator of the use of CAM,
explaining 3.4% of the use of CAM during the pandemic. More
specifically, the nurses had 2.855 times more likely to use CAM during
the pandemic as compared to other healthcare professionals
(OR=2.855, 95% CI=1.092-3.855, p=0.048). Working time evaluated
within the scope of enabling factors was not an estimator of the use of
CAM during the pandemic (p>0.05) (Table 3).

Need-based factors

The working place was a predictor for the CAM use in the pandemic
and explained the use of CAM during the pandemic at 2.9%.
Healthcare professionals working in intensive care units were 2.434

times more likely to use CAM during the pandemic compared to those
working at other places (OR=2.434, 95% CI=1.056-5.610, p=0.037).
Chronic conditions (OR=0.849, 95% CIl=0.524-1.376, p=0.507),
diagnosis of COVID-19 (OR=0.664, 95% C1=0.416-1.060, p=0.086),
and working status in COVID-19 clinics (OR=0.885, 95% CI =0.589-
1.329, p=0.556) had no predictive effect on the CAM use in the
pandemic (Table 3).
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Table 3. Predictors of the complementary and alternative medicine use during the COVID-19 pandemic (n=374)

Variables 95% CI for OR
B SE Wald P value OR

Predisposing factors Lower Upper

Age -0.013 0.009 1.832 0.176 0.988 0.970 1.006

Gender (reference: Male)

Female 0.962 0.253 14.419 0.000 2.618 1.593 4.302

Marital status (reference: Married)

Single -0.182 0.208 0.767 0.381 0.834 0.555 1.252

Education level (reference: postgraduate)

High-school graduate -0.200 0.556 0.129 0.719 0.819 0.275 2.436

Associate degree 0.611 0.388 2474 0.116 1.842 0.860 3.944

Bachelor's degree 0.544 0.230 5.606 0.018 1.722 1.098 2.701

Self-efficacy (GSE) -0.018 0.016 1.294 0.255 0.982 0.951 1.013

Fear (FCV-19S) 0.042 0.017 6.479 0.011 1.043 1.010 1.078

Attitude (HCAMQ) -0.032 0.014 5.535 0.019 0.968 0.943 0.995

Enabling factors

Occupation (reference: Other)

Nurse 0.618 0.373 4.857 0.048 2.855 1.092 3.855

Doctor -0.080 0.399 0.040 0.841 0.923 0.422 2.019

Midwives 0.562 0.502 1.254 0.263 1.754 0.656 4.689

Working time (reference:> 8 years

<1 year 0.230 0.280 0.671 0.413 1.258 0.726 2.179

1- 8 years 0.298 0.242 1.523 0.217 1.348 0.839 2.165

Need-based factors

Chronic conditions (reference: Yes)

No -0.164 0.246 0.441 0.507 0.849 0.524 1.376

Diagnosis of COVID-19 (reference: Yes)

No -0.409 0.238 2.942 0.086 0.664 0.416 0.060

Working place (reference: Other)

Intensive care unit 0.889 0.426 4,357 0.037 2434 1.056 5.610

Inpatient clinic 0.365 0.406 0.807 0.369 1.440 0.650 3.191

Emergency 0.418 0.459 0.830 0.362 1.519 0.618 3.738

Policlinic 0.035 0.435 0.007 0.936 1.036 0.442 2.430

Family health center 0.251 0.471 0.284 0.594 1.286 0.510 3.239

Working status in COVID-19 clinics (reference: Yes)

No -0.122 0.207 0.347 0.556 0.885 0.589 1.329

Cl: Confidence interval; OR: Odds ratio; SE: Standard error.

DISCUSSION

In this model-based study, we aimed to examine the factors that affect
the use of complementary-alternative medical methods by health
professionals in the COVID-19 outbreak, according to the factors in
the primary three category groups; "preparing,” "enabling," and "need-
based" within the scope of a model. Model-based study findings
provide more understandable, valid, and realistic data in the conceptual
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framework [23,24]. In this respect, this study, carried out according to
the model with the related factors, can contribute to understanding the
use of complementary-alternative medical methods and related factors.

The study showed that more than half of healthcare professionals used
at least one CAM during the pandemic for support, relaxation, and
protection. Additionally, healthcare professionals benefited from the
use of vitamins and herbal therapies in the content of the type of CAM
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during the pandemic. The literature confirms that the use of CAM is
increasing during the COVID-19 process and there is a tendency
towards mostly herbal products and vitamins [25,26]. Similarly, a
study reported that the most used CAMs were dietary supplements
(61.3%), prayer (57.9%), and herbal medicines (48.8%) during the
COVID-19 process in the general population [27]. Healthcare
professionals have obtained information about CAM during the
pandemic from a variety of sources, including family, friends, and
articles. In a study by Teke et al. (2021), 45.5% of healthcare
professionals reported that they used CAM to protect themselves from
COVID-19 in the last month [28]. There is currently no specific
treatment for COVID-19, and thus healthcare professionals prefer to
find the best way to prevent the disease, including herbal medicine,
since the immune status plays an important role in COVID-19
infection [29]. Furthermore, the relationships between the immune
system and the use of various types of CAM such as exercise, healthy
nutrition, vitamins, and herbal products have also been demonstrated
[30].

This study revealed that females use CAM during the pandemic 2.618
times more than males. These findings are consistent with previously
reported findings in the general population. Studies have indicated that
females used CAM more than males because they have a more positive
attitude toward CAM [31,32]. Therefore, female’s tendency to use
traditional practices and seek support might have triggered more use
of CAM during the pandemic in females. In addition to gender, the
present study determined that healthcare professionals with a
bachelor’s degree had 1.722 times higher use of CAM during the
pandemic than those with a postgraduate degree. Literature shows that
a postgraduate degree is a field based on scientific foundations, and in
it, modern science has priority [33,34]. Therefore, people with a
postgraduate degree may move away from traditional and
complementary approaches.

In this study, the mean COVID-19 fear score of healthcare workers
according to FCV-19S was 17.38 (SD=6.40). Similarly, in a study
conducted by Yilmaz and Uysal, the mean COVID-19 Fear Scale score
in clinician nurses was determined as 20.01+£6.91 and the level of fear
was reported as moderate [35]. In another study, it was stated that the
COVID-19 fear level in physiotherapists was moderate with
17.1945.38 points [36]. As is seen, the literature [35,36] confirms that
the COVID-19 fear level of health care professionals is moderate in
this study. Fear is an important predictor of the use of CAM [9]. Our
study showed that the fear level in healthcare professionals estimated
the use of CAM during the pandemic at 2.9%. Similarly, Yildirim et
al. (2021) reported that adults perceiving a high risk of infection and
experiencing fear of the virus during the pandemic were more likely to
engage in preventive behaviors [37]. Several studies have proven that
fear, a characteristic emotion of infectious diseases, influences
adherence to protective measures, including the use of CAM by a
person against the disease [38,39]. Because of the actors such as the
uncertainty about the COVID-19 process, separation from loved ones,
and infecting others, it is not surprising that healthcare professionals
experience fear and use CAM during the pandemic to protect
themselves.

In this study, the average attitude towards the use of CAM was
measured at 28.75 (SD=7.79) based on the HCAMQ. Likewise, in a
study involving nurses, Gor and Duru Asiret reported a favorable
attitude towards the utilization of CAM during the COVID-19 process,
scoring 22.16+£6.06 [40]. This study showed that healthcare
professionals with a positive attitude toward CAM tended to use more
CAM during the pandemic. Similarly, Shorofi and Arbon (2017)
reported a positive correlation between positive attitudes about CAM
and its use [41]. Attitude is associated with an orientation toward
healthy lifestyle behaviors, seeking treatment and support [42]. For
this reason, higher use of CAM is an expectable behavior among
healthcare professionals, who adopt a positive attitude toward CAM
during this pandemic process.
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In this study, the self-efficacy score of the health workers evaluated
with the GSE was determined as 30.90 (SD=6.49). Similarly, in a study
conducted by Ozkan on intern nurses during the COVID-19 outbreak,
the self-efficacy score was determined as 32.0 and it was reported to
be at a good level [43]. In the current study, the self-efficacy level of
healthcare workers was found to be at a good level. However, in this
study, a relationship between self-efficacy level and CAM use during
the pandemic could not be established. Chang et al. (2011) highlighted
that self-efficacy did not show any relationship to CAM use [44].
Healthcare professionals feel inadequate and insecure due to the ever-
changing patient population and treatment regimens [45]. Therefore, it
is natural that there is no difference in the self-efficacy levels of
healthcare professionals who try to cope with the pandemic process,
and so the use of CAM during the pandemic is not affected by self-
efficacy. Those with a high level of self-efficacy might have adopted
different coping styles other than CAM applications in the fight against
COVID-19.

Occupation and working time were evaluated within the scope of
enabling factors in this study. Considering the occupation, it was
revealed that nurses used CAM during the COVID-19 pandemic 2.855
times more than other healthcare professionals. A systematic review
conducted by Balouchi et al. (2018) documented higher use of CAM
in nurses than in other healthcare professionals [46]. Nurses have long
been strong advocates of integrated care focusing on holistic mind,
body, and spirit care. Furthermore, the types of CAM cover different
basic care principles and are considered to be a fundamental
component of care management [47]. Due to the content of education
in nursing and nurses’ adoption of holistic care, nurses are ordinarily
more prone to the use of CAM. Besides, this study examined the
working place within the scope of need-based factors. Healthcare
professionals working in intensive care units were 2.434 times more
likely to use CAM during the pandemic compared to those working in
another place. Similar to our findings, Tracy et al. observed that critical
care nurses used CAM commonly, including diet, exercise, and
relaxation techniques [48]. Healthcare professionals working in
intensive care units may have driven these nurses to use CAM due to
their working with a heavier patient population during the COVID-19
process and having to deal more with the feeling of helplessness.

Implication to Practice

This study's findings revealed that healthcare professionals tend to turn
to CAM and the importance of using CAM to increase the well-being
of healthcare professionals. This study can guide the addition of CAM
to strengthen the well-being of health workers, especially in
extraordinary situations such as outbreaks. In addition, it should be
taken into account that the fear of contracting an outbreak disease may
be high, especially among healthcare workers who use CAM.
Therefore, these fears must be avoided. In addition, since supplements
such as vitamins are used in general, regular information bulletins by
the hospital management may contribute to the use of products with
proven effectiveness and safety by health professionals.

Limitations

The limitation of this study is that it was conducted by online survey.
Due to pandemic conditions, data was collected online, which limited
access to individuals who did not have internet access.

CONCLUSION

Overall, it can be concluded that healthcare professionals tend to use
CAM during the pandemic for support, relaxation, and protection.
Also, gender, education level, fear, and attitude of healthcare
professionals toward CAM predicted CAM use during the pandemic
within the scope of predisposing factors. Women with a bachelor’s
degree, with a greater level of fear, and with a positive attitude toward
CAM used CAM during the pandemic more. Within the scope of
enabling factors, the underlying profession predicted the use of CAM,
and nurses preferred to use CAM during the pandemic more than other



Karya J Health Sci. 2023; 4(3): 205-212

healthcare professionals. Within the context of need-based factors, the
workplace was also found to be a determinant of CAM use during the
pandemic, and healthcare professionals working in intensive care units
used CAM during the pandemic at a higher rate. It is suggested that in-
service training and guides containing evidence-based CAM
approaches should be prepared for all healthcare professionals and
should be updated regularly in light of the daily new information in the
literature.
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ABSTRACT

Objective: Data mining techniques have a significant impact on
enhancing the precision of diagnostics based on artificial
intelligence. In this research, it was aimed to develop a web-based
decision support that predicts the status of a person who comes to the
hospital with Covid-19 suspicion by using complete blood count
results until the imaging and PCR test results are obtained.

Method: In this study, firstly data pre-processing techniques on the
data set were applied, then feature selection was made using data
mining approaches. After reducing the number of variables, the
analytical hierarchy process method (AHP), a prominent multi-
criteria decision-making approach, was utilized. Through the AHP
method combined with expert opinions, the priorities of the variables
determined by machine learning were ascertained, leading to the
development of a decision model using publicly accessible data. A
web-based application of this decision model was subsequently
crafted to provide the decision support system to the end-users.
Furthermore, an evaluation was conducted to gauge the usability of
the decision support system and the satisfaction of its users.

Results: RFE-SVM feature selection algorithm identified seven
pivotal variables: Basophil, Eosinophil, Lymphocyte, Leukocyte,
Neutrophil, Platelet, and Monocyte. Consultations were held with six
expert physicians spanning diverse specialties relevant to COVID-19
diagnosis decision-making with the AHP method. Out of the 42
expert users (57.1% were male, with an average age of 37.30+10.56)
were evaluated the system. The System Usability Scale (SUS) score
averaged 81.43+15.64, indicating high usability.

Conclusion: Consequently, this system might enable faster isolation
of the patient and the commencement of preliminary treatment.

Key Words: Covid-19, Machine Learning, Imbalance Data, Feature
Selection, Decision Support System, Analytic Hierarchy Process
(AHP) Method
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Amag: Veri madenciligi teknikleri, yapay zeka temelli tani
dogrulugunu artirmada 6nemli bir etkiye sahiptir. Bu arastirmada,
hastaneye Kovid-19 siiphesiyle gelen bir kiginin, gériintiileme ve PCR
testi sonuglari elde edilene dek, tam kan sayimi sonuglar1 kullanilarak,
Kovid-19 olma durumu hakkinda tahminde bulunan bir web tabanli
karar destegi gelistirilmesi amaglanmustr.

Yontem: Bu calismada oncelikle veri seti iizerinde veri on isleme
teknikleri uygulanmis, daha sonra veri madenciligi yaklasimlari
kullanilarak 6zellik se¢imi yapilmistir. Degisken sayis1 azaltildiktan
sonra ¢ok kriterli karar verme yaklagiminin 6nde gelenlerinden analitik
hiyerarsi siireci yontemi (AHP) kullanilmistir. Uzman goriisleri ile
birlestirilen AHP yOntemiyle makine Ogrenmesiyle elde edilen
degiskenlerin oncelikleri belirlenmis ve kamuya acik veriler
kullanilarak bir karar modeli gelistirilmistir. Bu karar modelinin bir
web tabanli uygulamasi, daha sonra son kullanicilara karar destek
sistemi saglamak tizere hazirlanmustir. Ayrica, karar destek sisteminin
kullanilabilirligini ve kullanict memnuniyetini Slgmek igin bir
degerlendirme yapilmistir.

Bulgular: RFE-SVM o6zellik se¢im algoritmasi yedi 6nemli degiskeni
tanimlamustir:  Bazofil, Eozinofil, Lenfosit, Lokosit, Notrofil,
Trombosit ve Monosit. AHP yontemi ile Kovid-19 tanisma karar
vermeyle ilgili farkli uzmanlik alanlarindan altt uzman hekim ile
goriislilmiistiir. 42 uzman kullanic1 (%57.1'1 erkek, yas ortalamasi
37.30£10.56) sistemi degerlendirdi. Sistem Kullanilabilirlik Olcegi
(SUS) puaninin ortalamasi 81.43+15.64 olup, yiiksek kullanilabilirligi
gostermektedir.

Sonug¢: Sonug olarak, bu sistem hastanin daha hizli izole edilmesini ve
ilk tedavisinin baslatilmasini saglayabilir.

Anahtar Kelimeler: Kovid-19, Makine Ogrenimi, Dengesiz Veri,
Oznitelik Secimi, Karar Destek Sistemi, Analitik Hiyerarsi Siireci
(AHP) Yontemi
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INTRODUCTION

COVID-19, caused by the novel SARS CoV-2, first emerged in China
and swiftly spread across the globe, posing a significant health threat
[1]. From the onset of 2020, the pandemic has deeply impacted human
health, global economies. and financial markets [2]. This situation has
been especially challenging for countries with limited financial
resources dedicated to medical testing and treatment [1]. Diagnosing
COVID-19 primarily hinges on a patient's clinical and epidemiological
history [3], supplemented by tests such as chest tomography (CT scan)
[4]. However, the symptoms associated with COVID-19 are not
exclusive, making them insufficient for a definitive diagnosis. While
CT scan findings can provide insights, they are not unique to COVID-
19 and lack standalone diagnostic value [5]. At present, Real-Time
Polymerase Chain Reaction (RT-PCR) tests, which detect viral RNA
in samples from the throat or nose, are the gold standard for diagnosing
COVID-19[6]. Yet, RT-PCR has its limitations [7]. Given the pressing
need for more accurate tests, global efforts are being made to develop
innovative strategies [8]. In this context, the complete blood count
(hemogram), a routine blood test, has emerged as a potential diagnostic
tool for COVID-19 [9]. Recent studies have delved into using
hemogram data to identify potential COVID-19 cases through machine
learning techniques and to predict disease outcomes [10]. The digital
revolution has facilitated the processing of vast health and molecular
datasets, aiming to identify patterns and meaningful correlations, with
research in this domain expanding rapidly [11]. The diverse array of
machine learning algorithms available necessitates the selection of the
most appropriate algorithm tailored to each specific problem.

In this research, our objective was to develop a web-based decision
support system capable of accurately predicting SARS-Cov-2
infections using complete blood count values. These values were
sourced from a diverse patient group amenable to data sharing. We
integrated the Analytic Hierarchy Process (AHP) with data mining
techniques to achieve this. While the RT-PCR test remains the
predominant diagnostic tool for COVID-19, our study introduces an
alternative diagnostic avenue, enabling precise identification of
infections based solely on complete blood count values [12].
Following data preprocessing, we deployed machine learning
algorithms, streamlined the dataset by eliminating irrelevant variables
through feature selection methods [13], and addressed class imbalance
issues. We employed the most frequently cited machine learning
classification algorithms from existing literature to pinpoint the
highest-performing ones. Expert insights were incorporated into our
research. To validate the significance of the identified variables, an
AHP model was constructed based on expert consensus. Subsequently,
an online web application was developed, centered around the most
critical variable identified by this model. This tool allows healthcare
professionals to make preliminary assessments about a patient's
COVID-19 status using their complete blood count, even before RT-
PCR test or CT scan results are available. Consequently, potential
COVID-19 patients can be isolated promptly, facilitating timely
initiation of treatment.

METHOD

Outlined in Figure 1, the study's overarching workflow begins with an
introduction to the utilized dataset. Following data preprocessing, we
addressed class imbalance issues and proceeded with feature selection
to identify pivotal variables. The commonly used methods to eliminate
class imbalance including random oversampling, random
undersampling, smote, smote-tomeklink, adasyn algorithms were
applied. The performance metrics of accuracy, sensitivity, specificity,
precision and F1 score were used to compare the classification
performances of the machine learning algorithms, and the execution
times of these algorithms were documented.

The performance metrics derived from the analyses were segmented
into four primary categories: (i) Evaluation using the original dataset,
(ii) Evaluation post-variable selection, (iii) Analysis after balancing the
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imbalanced dataset, and (iv) Evaluation of the balanced dataset after
variable selection.
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Figure 1. Workflow of the study.

To prioritize variables identified by feature selection methods, we
incorporated expert opinions using the AHP formulated by Saaty in the
1970s [14]. The AHP method, tailored to the decision-maker's personal
objectives, encompasses three pivotal stages: establishing a hierarchy,
analyzing data priorities, and validating consistency [15]. The web
application, developed using R-Shiny, was built upon the variables
derived from our analyses. In testing phase of the system, we gauged
its usability, user expectations, and satisfaction levels through an
online survey. This survey incorporated questions crafted by our team
and concluded with the "System Usability Scale (SUS)", which was
adapted to Turkish in 2011, offering a subjective assessment of the
software's efficacy [16].

Statistical Analysis

For user data, categorical variables were represented in frequency
tables, while continuous variables were summarized using descriptive
statistics. Relationships between categorical variables were explored
using the chi-square test. The Shapiro-Wilk normality test assessed the
distribution of numeric data. Given the non-normal distribution of the
data, we employed the Mann-Whitney U test for two groups and the
Kruskal-Wallis test for comparisons involving more than two
independent groups. A p-value < 0.05 was considered statistically
significant. Statistical analyses were performed using IBM SPSS
version 25.0 statistical software.

RESULTS

Table 1 shows a comprehensive overview of the datasets utilized in
this study. These datasets, sourced from an open COVID-19 cases
database in Brazil [1] include contributions from three prominent

institutions:  Fleury Group (https://www.fleury.com.br), Albert
Einstein Hospital (https://www.einstein.br), and Sirio Libanés
Hospital ~ (https://www.hospitalsiriolibanes.org.br). ~ The  data

encompasses patient records from February 26, 2020 to June 30, 2020
for COVID-19 cases and control data (for individuals not diagnosed
with COVID-19) spanning from November 1, 2019 to June 30, 2020.
It is noteworthy that all shared patient data have been anonymized,
adhering to the highest international standards and guidelines. Within
the dataset, only the gender attribute is categorical, with the remainder
being numerical. The datasets are devoid of any missing observations.
Given the analogous distributions across the three datasets, they were
amalgamated into a singular dataset. This merging aimed to facilitate
more robust training on a larger, class-balanced dataset.

Table 1. Overview of the datasets used in the study

Data set AE FLE HSL COVID19
Sample size 4567 803 515 5885
Number of features 22 22 22 22
Number of class 2 2 2 2
Number of categorical 1 1 1 1
feature

Number of continues 21 21 21 21
feature

Percentage of missing

data 0 0 0 0
Ratio of class imbalance 2.262 2.136 41.916 2.242
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The dataset encompasses 20 complete blood count variables, namely:
Hematocrit (%), Hemoglobin (g/dl), Platelets (x103 ul), Mean Platelet
Volume (MPV) (fl), Red Blood Cells (RBC) (x106 pul), Lymphocytes
(x 103 pl), Leukocytes (x103 pl), Basophils (X103 ul), Eosinophils
(x103 ul), Monocytes (x103 pl), Neutrophils (%103 pl), Mean
Corpuscular Volume (MCV) (fl), Mean Corpuscular Hemoglobin
(MCH) (pg), Mean Corpuscular Hemoglobin Concentration (MCHC)
(g/dl), Red Blood Cell Distribution Width (RBRDW) (%),
%Basophils,  %Eosinophils,  %Lymphocytes, = %Monocytes,
%Neutrophils. From these, the RFE-SVM feature selection algorithm
identified seven pivotal variables: Basophil, Eosinophil, Lymphocyte,
Leukocyte, Neutrophil, Platelet, and Monocyte.

In terms of computational efficiency, it was observed that training
durations generally exceeded testing durations. The XGB algorithm
was notably the most time-intensive, with training and testing
durations of 10.705 minutes and 7.239 minutes, respectively; when all
variables from the original data were considered. In contrast, the LR
algorithm showcased the swiftest performance, clocking in at 0.096
minutes for training and 0.080 minutes for testing on the same data
subset. A significant reduction in runtime was evident post the feature
selection process. For a comprehensive breakdown of the performance
metrics derived from the various methodologies and algorithms
employed in this study, refer to Table 2 below.

Evaluation Using the Original Dataset

Upon analyzing the original dataset, all classification models yielded
accuracy scores between 0.751 and 0.782. The Kappa value fluctuated
from 0.361 to 0.514, with the RF algorithm achieving the peak
accuracy (0.782) and Kappa value (0.514). F1 scores spanned from
0.618 t0 0.683. Notably, the NB and LR models demonstrated superior
sensitivity compared to their counterparts, making them viable options
for detecting true positive cases. However, they also exhibited the
lowest specificity, suggesting potential bias. The RF and SVM
algorithms displayed balanced sensitivity and specificity values.
Overall, SVM-Radial and RF emerged as top performers for the
original data.

Analysis with Feature Selection

In this approach, classification methods were compared on the original
data after performing feature selection using the RFE-SVM method, as
referenced by [13]. This reduced the variables from 20 to 7. The NN
algorithm achieved the highest accuracy (0.695-0.778) and Kappa
value (0.381-0.511). Notably, the NB and LR models demonstrated
superior sensitivity, making them viable options for detecting true
positive cases. Overall, standout models varied across algorithms.

Balancing the Imbalanced Dataset and Analyzing

For this approach, classification metrics were derived using five
distinct imbalance data processing techniques on the original dataset:

ROS Algorithm: RF achieved the highest accuracy (0.707-0.783),
while SVM-Radial led in Kappa value (0.412-0.538). Despite RF's
general robustness, it showed reduced sensitivity in the ROS method,
possibly due to the ROS's sample generation approach. However, RF
excelled in specificity.

RUS Algorithm: RF and SVM-Radial dominated in accuracy scores
(0.676-0.778). SVM-Radial had the top Kappa value, while SVM-
Linear excelled in sensitivity. RF stood out in specificity.

SMOTE Algorithm: RF led in accuracy (0.675-0.775), while SVM-
Radial had the highest Kappa value. SVM-Linear was the top
performer in sensitivity, and RF led in specificity.

SMOTE-TOMEKLINK Approach: RF again led in accuracy (0.696-
0.780) and Kappa value, LR showcased the highest sensitivity, and DT
led in specificity.
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ADASYN Algorithm: RF achieved the highest accuracy (0.719-0.779),
SVM-Linear led in Kappa and sensitivity, while RF dominated in
specificity.

Generally, RF and SVM-Radial consistently emerged as the standout
models across various data balancing techniques.

Analysis on Balanced Dataset with Feature Selection

This approach examined the impact of classifier algorithms after
applying imbalanced data processing techniques to the dataset post-
feature selection. The variable count was again reduced from 20 to 7.
Performance metrics were derived using five distinct imbalance data
processing techniques:

ROS Algorithm: RF achieved the highest accuracy (0.742-0.775),
while KNN led in Kappa value (0.449-0.528). RF's sensitivity was
notably lower, but it excelled in specificity. SVM-Radial and RF
emerged as top performers.

RUS Algorithm: SVM-Radial dominated in accuracy (0.679-0.776)
and Kappa value. SVM-Linear showcased superior sensitivity, while
XGB led in specificity, SVM models and RF stood out.

SMOTE Algorithm: KNN led in accuracy (0.616-0.777) and Kappa
values. SVM-Radial had the highest sensitivity, and RF achieved the
best specificity. SVM-Radial and RF were the standout models.

SMOTE-TOMEKLINK Approach: KNN achieved the highest accuracy
(0.702-0.777) and Kappa values. LR excelled in sensitivity, while
XGB had the top specificity.

ADASYN Algorithm: KNN led in accuracy (0.718-0.771) and Kappa
values. LR showcased the best sensitivity, and RF dominated in
specificity. LR, RF, and KNN emerged as the standout models.

In conclusion, while feature selection didn't drastically alter metrics,
the ability to achieve better results with fewer variables offers
significant advantages in cost and time efficiency.

AHP Method Results

In this research, the AHP method was employed to prioritize criteria
for variables derived post-feature selection. For this purpose,
consultations were held with six expert physicians spanning diverse
specialties relevant to COVID-19 diagnosis decision-making. These
specialties included public health, infectious diseases, emergency
medicine, chest diseases, internal medicine, and radiology (refer to
Figure 2). The experts' average age was 55.83 with a standard
deviation of 6.55. ranging from 45 to 63 years.

Development of the Decision Support Model and Web Application

A web-based decision support model was developed, accessible via:
http://185.106.208.185:3838 (as seen in Figure 3). Within this
application, users can input blood test results for an individual. Upon
clicking the "calculate™ button, the system provides a predictive result
and probability score for the individual's potential COVID-19
diagnosis. For user convenience, sample data entries for both COVID-
19 positive and negative results are available for testing.

Figure 2 showcases steps from a sample application screenshot. In
Figure 2a, data for a patient with a 59% likelihood of having COVID-
19 is displayed. Conversely, Figure 2b presents a patient with a 73%
probability of being healthy. The "Graphs" menu offers visual insights:
users can view pie and bar charts based on the results after relevant
analyses (as seen in Figure 2c). The pie chart delineates the
probabilities of being COVID-negative or positive, while the bar chart
illustrates the patient's specific blood result levels.

Experts who contributed to the AHP method with their expert opinions
also used the system and expressed their opinions in the user survey.


http://185.106.208.185:3838/
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Table 2. Detailed performance metrics for the implemented methods and algorithms

Method

SMOTE-TOMEKLINK SMOTE RUS ROS ORIGINAL

ADASYN

Algoritm Accuracy Kappa Sensitivity Specificity Precision F1-Score ROC
ALL FS ALL FS ALL FS ALL FS ALL FS ALL FS ALL FS
NB 0.751 0.757 0.477 0.478 0.699 0.646 0.782 0.825 0.664 0.694 0.681 0.669 0.806 0.799
SVM_L 0.778 0.771 0.508 0.492 0.594 0.585 0.892 0.886 0.772 0.759 0.671 0.661 0.818 0.814
SVM_R 0.781 0.772 0.513 0.491 0.592 0.568 0.897 0.898 0.779 0.773 0.673 0.655 0.842 0.830
LR 0.683 0.695 0.361 0.381 0.722 0.713 0.659 0.684 0.565 0.581 0.634 0.640 0.740 0.741
KNN 0.777 0.776 0.501 0.502 0.576 0.591 0.900 0.889 0.780 0.766 0.663 0.667 0.835 0.828
RF 0.782 0.768 0.514 0.484 0.588 0.570 0.901 0.890 0.785 0.761 0.672 0.652 0.839 0.823
DT 0.753 0.748 0.444 0.430 0.525 0.509 0.893 0.895 0.751 0.748 0.618 0.606 0.758 0.756
XGB 0.760 0.752 0.460 0.436 0.536 0.496 0.898 0.910 0.763 0.773 0.629 0.604 0.825 0.816
NN 0.775 0.778 0.510 0.511 0.635 0.607 0.861 0.884 0.737 0.763 0.683 0.676 0.816 0.819
NB 0.744 0.747 0.474 0.470 0.743 0.698 0.746 0.778 0.642 0.659 0.689 0.678 0.804 0.795
SVM_L 0.760 0.754 0.508 0.496 0.771 0.772 0.754 0.742 0.658 0.648 0.710 0.705 0.818 0.812
SVM_R 0.777 0.772 0.538 0.527 0.763 0.756 0.786 0.782 0.687 0.681 0.723 0.717 0.839 0.830
LR 0.707 0.742 0.412 0.474 0.765 0.762 0.671 0.730 0.588 0.634 0.665 0.692 0.775 0.806
KNN 0.760 0.774 0.504 0.528 0.753 0.743 0.764 0.793 0.662 0.688 0.705 0.714 0.833 0.828
RF 0.783 0.775 0.524 0.506 0.631 0.621 0.876 0.869 0.758 0.745 0.689 0.677 0.839 0.822
DT 0.743 0.743 0.462 0.449 0.695 0.632 0.773 0.812 0.653 0.674 0.673 0.652 0.770 0.748
XGB 0.768 0.763 0.509 0.497 0.705 0.692 0.806 0.806 0.691 0.687 0.698 0.689 0.824 0.815
NN 0.752 0.772 0.471 0.522 0.661 0.729 0.808 0.799 0.679 0.690 0.670 0.709 0.830 0.698
NB 0.750 0.754 0.485 0.485 0.746 0.708 0.753 0.782 0.650 0.667 0.694 0.687 0.804 0.799
SVM_L 0.759 0.752 0.507 0.495 0.775 0.780 0.749 0.736 0.655 0.645 0.710 0.706 0.819 0.812
SVM_R 0.778 0.776 0.536 0.532 0.746 0.743 0.798 0.797 0.694 0.692 0.719 0.716 0.838 0.829
LR 0.676 0.679 0.357 0.360 0.754 0.747 0.628 0.637 0.555 0.558 0.639 0.639 0.745 0.751
KNN 0.759 0.772 0.504 0.522 0.760 0.737 0.758 0.793 0.659 0.687 0.706 0.711 0.830 0.824
RF 0.778 0.769 0.532 0.518 0.723 0.734 0.812 0.791 0.702 0.684 0.713 0.708 0.839 0.820
DT 0.746 0.741 0.470 0.450 0.713 0.658 0.766 0.792 0.652 0.661 0.681 0.659 0.771 0.748
XGB 0.765 0.767 0.503 0.503 0.696 0.679 0.808 0.822 0.690 0.700 0.693 0.689 0.823 0.821
NN 0.774 0.768 0.527 0.510 0.738 0.705 0.796 0.807 0.690 0.692 0.713 0.699 0.826 0.819
NB 0.743 0.751 0.471 0.479 0.738 0.705 0.747 0.780 0.642 0.663 0.687 0.683 0.805 0.796
SVM_L 0.764 0.616 0.516 0.007 0.775 0.027 0.758 0.979 0.663 0.439 0.715 0.05 0.818 0.696
SVM_R 0.773 0.771 0.529 0.523 0.757 0.753 0.783 0.781 0.682 0.679 0.718 0.714 0.837 0.829
LR 0.675 0.664 0.355 0.333 0.754 0.737 0.626 0.619 0.553 0.543 0.639 0.625 0.744 0.733
KNN 0.750 0.777 0.489 0.536 0.768 0.751 0.739 0.793 0.644 0.691 0.701 0.720 0.832 0.827
RF 0.775 0.770 0.517 0.506 0.674 0.665 0.837 0.834 0.718 0.712 0.695 0.688 0.834 0.819
DT 0.733 0.750 0.444 0.462 0.696 0.638 0.756 0.818 0.637 0.683 0.665 0.660 0.771 0.749
XGB 0.762 0.762 0.496 0.491 0.690 0.664 0.806 0.823 0.686 0.697 0.688 0.680 0.823 0.808
NN 0.757 0.773 0.502 0.525 0.772 0.734 0.747 0.798 0.653 0.690 0.708 0.711 0.821 0.711
NB 0.755 0.758 0.482 0.477 0.690 0.637 0.794 0.832 0.673 0.699 0.682 0.667 0.804 0.799
SVM_L 0.778 0.770 0.508 0.490 0.600 0.586 0.887 0.883 0.766 0.755 0.673 0.660 0.818 0.814
SVM_R 0.778 0.772 0.506 0.491 0.588 0.570 0.895 0.897 0.775 0.772 0.668 0.656 0.841 0.830
LR 0.696 0.702 0.385 0.390 0.723 0.704 0.680 0.701 0.581 0.591 0.645 0.643 0.748 0.749
KNN 0.776 0.777 0.498 0.504 0.570 0.582 0.902 0.898 0.782 0.777 0.659 0.666 0.835 0.827
RF 0.780 0.768 0.513 0.484 0.598 0.576 0.892 0.886 0.773 0.756 0.674 0.654 0.833 0.824
DT 0.752 0.758 0.437 0.454 0.504 0.525 0.904 0.901 0.764 0.766 0.608 0.623 0.759 0.760
XGB 0.757 0.750 0.453 0.427 0.533 0.479 0.895 0.916 0.757 0.778 0.625 0.593 0.827 0.813
NN 0.770 0.767 0.490 0.479 0.586 0.598 0.883 0.871 0.755 0.740 0.660 0.662 0.821 0.819
NB 0.743 0.742 0.477 0.469 0.769 0.740 0.727 0.744 0.634 0.640 0.695 0.686 0.804 0.798
SVM_L 0.767 0.738 0.524 0.471 0.789 0.784 0.754 0.710 0.663 0.624 0.721 0.695 0.819 0.810
SVM_R 0.779 0.763 0.544 0.512 0.781 0.768 0.778 0.759 0.684 0.662 0.729 0.711 0.833 0.827
LR 0.767 0.735 0.522 0.467 0.780 0.789 0.759 0.703 0.666 0.620 0.718 0.694 0.821 0.806
KNN 0.753 0.771 0.496 0.527 0.778 0.765 0.737 0.775 0.646 0.676 0.706 0.718 0.827 0.823
RF 0.776 0.764 0.527 0.500 0.714 0.689 0.814 0.811 0.703 0.691 0.708 0.690 0.835 0.813
DT 0.719 0.741 0.437 0.450 0.783 0.658 0.680 0.792 0.600 0.661 0.680 0.659 0.743 0.748
XGB 0.747 0.755 0.483 0.485 0.765 0.702 0.737 0.787 0.641 0.670 0.697 0.686 0.816 0.812
NN 0.763 0.718 0.513 0.431 0.768 0.763 0.760 0.690 0.663 0.602 0.712 0.673 0.824 0.617
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Figure 2. Criterion priorities obtained as a result of the AHP analysis.
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User Test Results

The online survey form for user evaluation can be accessed at this link
https://form.jotform.com/223380903422954 (as seen in Figure 4). Out
of the 42 expert users who evaluated the system, 57.1% were male,
with an average age of 37.30+10.56. A significant majority, 88.1%, are
proficient in computer usage. Their educational backgrounds vary:
31.0% in Medicine, 21.4% in Biology/Molecular
Biology/Biochemistry, 19.0% in Statistics/Mathematics, and 16.7% in
Computer Science/Engineering/Programming. The System Usability
Scale (SUS) score averaged 81.43+15.64, indicating high usability.
There were no significant differences in SUS scores when segmented
by gender, computer proficiency, or academic background (p-
value=0.277; p-value=0.714; and p-value=0.731, respectively).
Furthermore, 83.4% of users expressed satisfaction with the
application, and 76.2% appreciated its design. These sentiments did
not vary significantly based on gender, computer skills, or academic
backgrounds (p-value=0.684; p-value=0.431; p-value=0.292; p-
value=0.432; p-value=0.940; and p-value=0.738, respectively).

Users highlighted several positive aspects of the application: (i) The
interface is user-friendly, quick, and straightforward; (ii) The cost-free
nature of the application was appreciated; (iii) Users found the
probability values in the results particularly useful; (iv) The
application aids in determining patient triage priorities; (v) It can assist
healthcare professionals in managing patients while awaiting test
results; (vi) Knowing the calculated probability of a positive test result
can help reduce transmission risks; (vii) Users valued the inclusion of
guantitative data through mathematical modeling. However, there
were some criticisms: (i) Technical terms like leukocytes and
neutrophils require explanatory texts; (ii) A directly downloadable
mobile app would enhance user experience; (iii) The introductory
directive could be more concise. Survey participants also offered
suggestions for improvement: (i) Incorporate additional variables such
as age, gender, race, oxygen saturation, blood pressure, and pulse; (ii)
Differentiate between patients with and without chronic diseases; (iii)
Integrate with e-government systems to send results directly to
patients' phones; (iv) Save time by automatically retrieving laboratory
findings through integration with hospital information systems; (v)
Enhance graphics with added explanations and improved visuals.

DISCUSSION

Machine learning techniques have become instrumental in medical
diagnostics, offering insights into disease probabilities and risk factors
based on clinical and laboratory data. These methods not only enhance
diagnostic accuracy but also alleviate the workload. While data
engineering techniques, including data mining and machine learning,
have found success in various real-world scenarios, medical
diagnostics often demand meticulous data preprocessing. Challenges
like insufficient data, cognitive errors from data collection or
verification discrepancies, missing observations, class imbalances, and
irrelevant variables can skew diagnostic outcomes. Addressing these
issues through data preprocessing before deploying data mining
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algorithms can significantly boost classification accuracy and overall
algorithm performance.

(0]
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Figure 3. Screenshot of the web-based decision support model

In healthcare, class imbalances can undermine the efficacy of models
trained on datasets with underrepresented classes. This imbalance has
been addressed in various biomedical contexts, such as breast cancer
diagnosis, gene expression data in cancer microarrays, and protein
intracellular location data [17]. When considering the challenge of
irrelevant variables, some studies have employed embedded feature
extraction methods, as seen in research on drug response heterogeneity
in Type 2 diabetes patients. In contrast, others have utilized statistical
filtering methods, as in thyroid nodule identification studies [18].
Another notable research combined feature selection with cluster
analysis techniques for clinical breast cancer diagnosis [19]. A study
by [20] focused on developing a decision support system for predicting
kidney stone types using ensemble learning. Additionally, a
comprehensive study has compared the outcomes of various feature
selection methods applied to clinical datasets [21].

The AHP, a subset of Multicriteria Decision Analysis (MCDA)
methods, has gained global recognition across diverse sectors,
including health, industry, marketing, finance, and more. Recent
findings highlight its efficacy in healthcare for diagnosis, treatment
prioritization, health management, and health technology assessment
[22]. Prior research has emphasized the potential of AHP combined
with decision tree methodologies in aiding general surgeons with
decision-making in rectal cancer treatments [23,24]. Given the
multifaceted nature of healthcare decision-making, AHP, a prominent
MCDA method, is a preferred choice [22].

Comparing our findings with the reference study [1], a notable
distinction lies in the analytical approach. While the reference utilized
Python for analysis, this study employed the R programming language.
Differences in utilized libraries and function parameters can influence
outcomes. For instance, while the reference leveraged the scikit-learn
package in Python, this study used the caret package in R. The
reference ran classification algorithms 31 times, recording all results,
whereas this study adopted the 10-fold cross-validation method,
aiming for more consistent and trustworthy outcomes. Additionally,
while the reference article analyzed three separate datasets, this study
amalgamated them into one, reducing data imbalance and enhancing
training quality. Overall, despite the close alignment of results between
the reference and this study, our approach yielded superior outcomes
in certain performance metrics.

In a study conducted on the Fleury dataset, [25] aimed to predict
Covid-19 outcomes using hemogram results and age through the
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Xgboost algorithm. However, the study did not address the class
imbalance issue, nor did it undertake a feature selection process.
Examining the Xgboost algorithm's classification performance, the
accuracy was 0.80, Precision 0.756, Specificity 0.82, F1-score 0.701,
and the ROC value was 0.811. In contrast, our study rectified the class
imbalance and implemented feature selection, influencing the results.

Another notable study by [13] assessed the impact of feature selection
(hemogram values) on Covid-19. This study utilized the Albert
Einstein hospital dataset and employed the Recursive Feature
Elimination method of SVM for variable selection, similar to our
approach. However, their focus was primarily on variable selection,
measuring the impact of these variables through statistical analyses. In
our study, we gauged the influence of selected variables using machine
learning algorithms.
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Figure 4. Screenshot of the online survey form for user evaluation

Decision Support Systems (DSS) have gained traction in the medical
field, aiding physicians in the diagnostic process. These systems
enhance decision-making by offering reminders, alerts, suggestions,
and interpretations [26]. Patient-specific characteristics can be input
into the DSS, either by the physician, patient, or through electronic
medical records, to generate tailored recommendations. In our study,
we developed an online decision support model that predicts the
likelihood of a patient having Covid-19. This facilitates quicker
isolation and preliminary treatment for suspected Covid-19 patients
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while awaiting further test results. Our study stands out for its unique
approach in creating a web-based decision support system using data
mining with hemogram data for Covid-19 diagnosis.

Limitations

One limitation of our study is its reliance on datasets from three
specific hospitals in Brazil, without incorporating data from other
countries or hospitals. Furthermore, the developed application is
recommendation-based, intended to complement, not replace, primary
diagnostic methods for detecting Covid-19, such as PCR and
Tomography.

CONCLUSION

This study underscores the significance of hemogram data in
diagnosing Covid-19. While it's designed to complement existing
diagnostic methods, the rapid availability of full blood count test
results can provide preliminary insights into Covid-19, facilitating
quicker decisions. As comprehensive research encompassing diverse
datasets and methodologies, it offers valuable insights for future
research. The developed web application allows researchers of varying
expertise to create and utilize explainable models for predictions,
providing a user-friendly, free platform with reproducible outcomes.
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ABSTRACT

Objective: This study aims to evaluate the tolerance to different
types of foods after laparoscopic sleeve gastrectomy (LSG).

Method: This cross-sectional study was carried out with a total of 77
patients aged 18-65 years. Patients were divided into three groups
according to the time after LSG operation (Group 1=<6th month,
Group 2=from 6th to <12th month, and Group 3=from 12th to 24th
month). The quality of alimentation questionnaire was used to assess
food tolerance.

Results: The mean total food tolerance score (FTS) of patients was
20.83£3.66. Total FTS showed no statistical differences between the
groups (p=0.23). After LSG, a statistically significant relationship
was determined between the consumption of legumes, green leafy
vegetables, and other vegetables and the FTS. The FTS increased as
time passed after LSG (p<0.001). Patients reported poor tolerance to
red meat (53.2%) and carbohydrates such as rice (36.4%), and bread
(35.1%) after LSG. Good tolerance to fish (84.4%), white meat
(70.1%), and salad (62.3%) were determined. The tolerance of bread,
pasta, and rice increased gradually from group 1 to group 3 (p<0.05).
A low level of negative correlation was determined between
abdominal pain (r=-0.263), abdominal bloating (r=-0.234), legume
consumption (r=-0.297), and FTS.

Conclusion: Food tolerance for different types of food was lower in
the first 6 months and increased as time passed after LSG. This
situation suggests that individuals attach importance to adequate and
balanced nutrition and prefer healthy food choices.

Key Words: Alimentation Questionnaire,
Laparoscopic Sleeve Gastrectomy, Obesity

Food Tolerance,

(074
Amag: Bu c¢alisma, laparoskopik sleeve gastrektomi (LSG) sonrasi
farkli besin tiirlerine toleransi degerlendirmeyi amaglamaktadir.

Yontem: Bu kesitsel caligma, 18-65 yas aras1 toplam 77 hastanin
kattlm ile gergeklestirilmistir. Hastalar LSG operasyonu sonrasi
stirelerine gore ii¢ gruba (Grup 1=<6. ay, Grup 2=6. aydan <12. aya
kadar ve Grup 3=12. aydan 24. aya kadar) ayrilmigtir. Besin toleransini
degerlendirmek i¢in beslenme kalitesi anketi kullanilmustir.

Bulgular: Hastalarin ortalama toplam besin tolerans skoru (BTS)
20.834+3.66°dir. Toplam BTS, gruplar arasinda istatistiksel olarak
farklilik gostermemistir (p=0.23). LSG sonras1 baklagiller, yesil
yaprakli sebzeler ve diger sebzelerin tiiketimi ile BTS arasinda
istatistiksel olarak anlamli bir iligki saptanmigtir. LSG stiresi arttikca
BTS puani da artmistir (p<<0.001). Hastalar LSG sonrast kirmizi et
(%53.2), piring (%36.4) ve ekmek (%35.1) gibi karbonhidratlara karsi
zayif tolerans bildirmistir. Balik (%84.4), beyaz et (%70.1) ve salata
(%62.3) toleransinin iyi oldugu belirlenmistir. Ekmek, makarna ve
pirince olan tolerans 1. gruptan 3. gruba dogru kademeli olarak
artmustir (p<0.05). Karm agris1 (r=-0.263), karin siskinligi (r=-0.234),
bakliyat tiiketimi (r=-0.297) ve BTS arasinda diisiik diizeyde negatif
korelasyon saptanmigtir.

Sonug: Farkli besin tiirlerine kars1 toleransin, LSG sonrasi ilk 6 ayda
daha diisiik oldugu ve sonrasinda arttigi belirlenmigtir. Bu durum
bireylerin yeterli ve dengeli beslenmeye 6nem verdiklerini ve saglikli
besin se¢imlerini tercih ettiklerini diigiindiirmektedir.

Anahtar Kelimeler: Beslenme Anketi, Besin Toleransi, Laparoskopik
Sleeve Gastrektomi, Obezite

INTRODUCTION

Obesity is one of the most common life-threatening diseases. It is the
new epidemic of the 21st century [1]. The World Health Organization
(WHO) reported that there were approximately 1.9 billion
overweight and more than 650 million adults with obesity worldwide
in 2016 [2]. According to the Tiirkiye Nutrition and Health Survey
2019, the prevalence of overweight and obesity is 23.8% to 42.0% in
men and 28.5% to 33.1% in women [3].

Diet, exercise, cognitive behavioral therapy, and pharmacotherapy
are some of the ways to help patients lose weight [4]. Today, it is

believed that one of the most effective treatments in the fight against
obesity is the bariatric surgery [5]. The ultimate aim of bariatric
surgery is to lose weight and resolve obesity-related comorbidities to
improve psychosocial functioning and quality of life. There are various
procedures in the surgical treatment of severe obesity. Laparoscopic
sleeve gastrectomy (LSG) has proven to be effective in weight loss and
resolution of comorbidities [6]. According to the International
Federation for the Surgery of Obesity and Metabolic Disorders, LSG
was the most frequently performed procedure worldwide, followed by
Roux-en-Y gastric bypass [7].
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Many patients reported food intolerance, due to the development of an
unwillingness to certain types of food that can cause to vomit or
dumping syndrome after bariatric surgery [8]. Food tolerance
outcomes differ by type of surgery and time since surgery. LSG is
considered easier than other bariatric surgeries as the pylorus is
preserved [9]. LSG procedures are associated with the least number of
food intolerances and generally do not cause dumping syndrome [8,
10].

Percentage excess weight loss (%EWL) and percentage of excess body
mass index (BMI) loss (YEBL) are generally used to report weight
loss after bariatric surgery [11]. Other often evaluated success
parameters are a resolution of comorbidity and improvement in quality
of life [12]. Although these are important factors to consider, we think
that it is also important to evaluate food tolerance and dietary habits,
as their results may affect comorbidities and quality of life. The
objective of the present study was to evaluate the tolerance to different
types of foods after LSG during the two postoperative years.

METHOD

This cross-sectional study was carried out with a total of 77 patients
aged 18-65 years who underwent LSG between September 2019 and
December 2021. According to the sample calculation formula (N=80,
(confidence interval) a: 0.05, (frequency of occurrence) p: 0.5, d: 1.0),
the minimum number of people to be reached was calculated as 67.
96.25% of the LSG population was reached. Patients were divided into
three groups according to the time after LSG operation (Group 1=<6th
month, Group 2=from 6th to <12th month, and Group 3=from 12th to
24th month). This grouping was determined according to the
frequency of the patients visiting the control. Recruitment took place
from a single clinic and LSG was performed by a single surgeon.

The data were obtained using a questionnaire form filled out by the
research dietician through face-to-face interviews. Patients completed
a questionnaire on demographics, physical activities, dietary habits,
weight loss history, vitamin-mineral supplementation, gastrointestinal
symptoms, food tolerance, and changes in some food consumption.
The patients body composition was evaluated.

The inclusion criteria were: adults with severe obesity BMI>40 kg/m?
or BMI>35 kg/m? associated with comorbidity (diabetes mellitus,
hypertension, arthritis, sleep apnea). The exclusion criteria were:
cardiac diseases, hypothyroidism, previous bariatric surgery, hiatus
hernia, and pregnancy.

Changes in Food Consumption

We used a food frequency questionnaire to evaluate the consumption
of various foods before and after the LSG. Participants completed a
self-administered validated food frequency questionnaire [13]. For
each food, the consumption amount after LSG was subtracted from the
amount before LSG, and the change in the consumption amount was
calculated. The variation of food consumption frequency results was
grouped as “increase”, “decrease” or “not changed”. Trained dieticians
performed the interviews.

Food Tolerance Score (FTS)

The quality of alimentation questionnaire was used to assess food
tolerance. The questionnaire is divided into four parts. Part 1 evaluates
satisfaction with current ability to consume food, and presents answers
ranging from “very bad=1" to “excellent=5". Part 2 has questions
relating to the main food of the day, how many meals are made daily,
and the patient is fed between them. This section does not enter the
score. Part 3 assesses specific food tolerances. This section evaluates
how well eight different types of food (red meat, white meat, salad,
vegetables, bread, rice, pasta, and fish) are tolerated. In part 3, the
questions refers to the ability to be able to eat certain types of food
without difficulty, with some difficulty, or not being able to eat. Food
tolerance is given between 0 and 16 points: for each specific type of
food, 2 points if the patient can eat this type without any particular
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difficulty, 1 point if he/she can eat it with some difficulties, and 0
points if he/she can not eat it at all. Part 4 evaluates the frequency of
vomiting or regurgitation, with a score ranging from 0 to 6. In this
section, 0 indicates “daily”, 2 indicates “often (greater than twice per
week)”, 4 indicates “rarely (up to twice per week), and 6 indicates
“never”. Cumulatively the three sections provide an overall FTS
ranging from 0-27, 27 being the highest score, referring to excellent
food tolerance [14].

Anthropometric Measurements

Body composition was evaluated using the TANITA BC-532 (Tokyo,
Japan) device with the bioelectrical impedance analysis measurement
method. Height was measured with a 0.01 cm sensitivity stadiometer
with the patient standing, feet side by side, and head in the Frankfort
plane. BMI was calculated by dividing body weight (kg) by the square
of height (m?). Data collected pre and post LSG included body weight,
BMI, lean body mass (LBM), and fat mass (FM) [15]. In the present
study, %EWL and %EBL were also evaluated. The %EWL was
defined as “lost weight / (preoperative weight - ideal body weight)”,
with ideal body weight usually captured through the Metropolitan Life
Tables. The %EBL was defined as “BMI points lost / (preoperative
BMI - 25)” [16].

Ethical Approval

The present study was performed by the guidelines laid down in the
Declaration of Helsinki and all procedures involving research study
patients were approved by the Izmir Katip Celebi University Faculty
of Medicine Clinical Research Ethics Committee (on 28-08-2019 and
with the decision number of 382). Written informed consent was also
provided from all patients.

Statistical Analysis

SPSS 25.0 (SPSS Inc., Chicago, IL, USA) statistical package program
was used for the statistical evaluation of the data [17]. The mean +
standard deviation (x+SD) values were calculated, and the qualitative
data were shown in numbers (n) and percentages (%). Kolmogorov
Smirnov test was used to evaluate compliance of the data to normal
distribution. Chi-square test, t-test in independent groups, paired
sample t-test, One-Way ANOVA, and Pearson correlation were used
in the evaluations. The lowest level of significance was accepted as
0.05 in all statistical tests.

RESULTS

A total of 77 patients were included in this study. The mean age was
37.83+12.23 years. Fifty-seven (74.0%) patients were women, and the
mean BMI was 41.01+7.73 kg/m2. The mean total FTS of patients was
20.83+3.66. Total FTS showed no statistical differences between the
groups (Group 1=20.00+3.11, Group 2=20.60£3.97, Group
3=21.88+3.73, respectively), (p=0.17). Almost all of the patients
(97.4%) reported attempting to lose weight before the surgery.
Consulting a dietician (83.1%), going to the gym (74.0%), and
consuming herbal tea (40.3%) were the most preferred methods to lose
weight. It was determined that 50.6% of patients who received
dietician consultation for weight loss before the LSG did not comply
with recommendations, and their FTS (20.50+3.68) was lower than
those who followed the recommendations (21.15+3.41). However, the
differences were not statistically significant (p=0.47) (Table 1).

The symptoms commonly reported after LSG are presented in Figure
1. Constipation (50.6%), hair loss (28.6%), and nausea/vomiting
(28.6%) were commonly reported by the patients. Patients with
diarrhea (24.00+1.00), reflux (21.67+3.21), and hair loss (21.36+4.13)
had the highest FTS. The total FTS is statistically significantly lower
in those with abdominal bloating (18.1444.74) and abdominal pain
(16.75£3.09) than those without these complaints (21.10+3.46 and
21.05+43.57, respectively) (p=0.04, p=0.02, respectively) (Figure 1).
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Table 1. Patients’ baseline characteristics

FTS
. o .
Variables n % MeanSD Statistics
Food tolerance score (FTS) 77 100  20.83+3.66
Gender
Female 57 506 21.0083.78 =024
Male 20 494  20.9243.67 p=0.81
Groups
1 (<6th month) 26 338  20.00+3.11
F=1.84
2 (6th-<12th month) 25 324  20.60+3.97
p=0.17
3 (12th-24th month) 26 338 21.88+3.73
Body weight loss initiative before LSG
Yes 75 974 20.83+3.67 =-0.07
No 2 26 21.00+424  p=0.95
Methods for weight loss**
Dietician counseling t=0.36;
64 831 2089450 o)
Drug use t=0.46;
27 351 21.0743.28 0=0.65
t=-0.48;
Herbal products and herbal tea 31 403  20.58+3.48 0=0.63
. t=-0.77,
Detoxes and powder mixtures 8 104  19.87+4.05 0=0.44
. t=0.14,
Going to the gym 57 740 20.85+£3.52 0=0.89
Diets found in media and 18 234 19834376 t=;1.32;
internet p=0.19
t=-0.58;
Acupuncture 10 13.0 20.20+£5.34 0=0.56
Compliance with dietician recommendations before LSG
Yes 38 494  21.15£3.41 t=0.73
No 26 506  20.5043.68 p=0.47

*The data was shown as mean+ standard deviation (SD) (p<0.05); ** More than one
answer has been accepted; LSG: Laparoscopic sleeve gastrectomy
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Figure 1. Side effects after LSG and its’ relationship between food

tolerance score
(*p<0.05)

Changes in food consumption after LSG and its relationship between
FTS are shown in Figure 2. Patients reported a reduced consumption
for pasta (90.9%), rice (89.6%), and dessert with syrup (84.4%) after
LSG. However, there is an increase in the consumption of foods such
as fish (46.8%), egg (47.6%), and oilseeds (39.0%). After LSG, a
statistically significant relationship was determined between the
consumption of legumes, green leafy vegetables, and other vegetables
and the FTS. The FTS of those who did not change their legume
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consumption after LSG was 22.10+3.27, and the score of those who
reduced their consumption was 19.8844.01 (p=0.002). Similarly, the
FTS of those who did not change their consumption of green leafy
vegetables and other vegetables (21.9543.19 and 21.64+3.82,
respectively) was significantly higher than the score of those who
reduced their consumption of these foods (18.76+4.12 and 17.81+3.68,
respectively) (p=0.01, p=0.008, respectively) (Figure 2).

100%
90%
B0%
70%
60%
50%
40%
30%
20%
10%

FTS Points

Percentage

o
=}
=

"
i1
=
=
=
&
o

Fish

Processed Meat Products  IE——

Milk

Yoghurt
Buttermilk

[
o]
&
a

Butter
Margarine

Vegetable Oils  mm—

Chocolatef Candy

Legumes  I—
Qilseeds/Muts I ——

Green Ledy Vegetabl

Potaoesand Other Starchy Vegetabl

Red Mea
White Mea

Whitebread I —

Soda Drinks
All Beverages with Added Sugar
Milky Desserts

Other Yegetabl
Dessert with Syrup

9
B
e
o
8
B
2
H
ES
]
5
=
E
T
E
&
=
z
g
=
s
E]
S
=

- Incresed (%)  Decressed (%) Mot Changed (%)

emgmFTS (increased)  empemFTS (Decreased)  emsmsFTS (Not Changed)

Figure 2. Changes in consumption of various foods after LSG and its’

relationship between food tolerance score.

*p<0.05; **According to the post-hoc Tukey test, the difference is between legume
consumption "decreased” and "unchanged" groups; **According to the post-hoc Tukey
test, the difference is between the consumption of green leafy vegetables “decreased” and
“unchanged” groups; **According to the post-hoc Tukey test, the difference is between
the consumption of other vegetables “decreased-unchanged” and “decreased-increased”
groups.

The FTS according to groups are displayed in Table 2. When patients
rated their overall satisfaction with their ability to eat at present, the
score decreased as time passed after LSG. However, the differences
were not statistically significant. The total score for food tolerance
was 10.58+2.66 points for group 1, 12.08+2.60 points for group 2, and
13.38+2.23 points for group 3. The FTS increased as time passed after
LSG, and the differences were statistically significant (p<0.001). The
mean score for vomiting frequency was 4.85+1.29, 4.40+1.53, and
4.46+1.82 for the group 1, 2, and 3, respectively. However, the
differences were not statistically significant. The total score of the
questionnaire was 20.00£3.11, 20.60+3.97, and 21.88+3.73 for group
1, 2, and 3, respectively. Although the total score increases with the
increase in the postoperative time, the difference is not statistically
significant (Table 2).

Table 2. Food tolerance score according to groups

Group 1 Group 2 Group 3

i Total

FTS (n=26) (n=25) (n=26) Statistics (n=77)
Satisfaction F=2.79
of eating 4.58£0.7 4.12£1.01 4.040.92 p=0.07 4252091
ability
Food F=8.22
tolerance 10.58+2.66 12.08£2.60  13.38£223  p<0.001*  12.0122.73

F=0.62
Frequency of 4.85£1.29 4.40+1.53 4.46+1.82 p=0.54 4.57£1.55
vomiting

F=184
Total score 20.003.11 20.6043.97  21.8843.73 p=0.17 20.8343.66
Min-Max 14-26 12-26 13-27 12-27
IQR-25 17.00 18.00 19.00 F=1.84
IQR-50 20.50 21.00 23.00 p=0.17
IQR-75 22.25 24.00 24.25

*The data was shown as mean+ standard deviation (SD) (p<0.05); According to the post-
hoc Tukey test, the difference is between the “<6th month (Group 1)” and “12th-24th
month (Group 3)”; IQR: Interquartile range.



Karya J Health Sci. 2023; 4(3): 220-226

Patients reported poor tolerance to red meat (53.2%) and carbohydrates
such as rice (36.4%), and bread (35.1%) after LSG. Good tolerance to
fish (84.4%), white meat (70.1%), and salad (62.3%) was determined
(Figure 3.a).

The tolerance of bread, pasta, and rice increased gradually from group
1 to group 3. According to one-way ANOVA, post hoc Tukey test
revealed that the difference in food tolerance for bread, pasta and rice
was between Group 1 and Group 3. (respectively p=0.01, p<0.001,
p<0.001). (Figure 3. b).

Sal

Red meat Whitemeat Vegetables Bread Pasta Feh

W Easly ®With some difficulties Mot at al

Figure 3.a. Food tolerance for different types of food after LSG

Red Meat Bread

-

I=}
n

WhiteMea Vegetables Salad Pasta Feh

EGroupl WGroupl Group 3

Figure 3.b. Food tolerance for different types of food after LSG
*p<0.05. **According to the post-hoc Tukey test, the difference is between the “<6th
month (Group 1)” and “12th-24th month (Group 3)

Table 3 shows the individual changes in some habits and
anthropometric measurements of the patients before and after LSG. It
was determined that using supplements, exercising for at least 150
minutes a week, perceive of adequate and balanced nutrition,
consumption of 3 main meals, and >2 snacks a day increased after
LSG.

Patients reported that they reduced their daily consumption of fast food
and alcohol. Anthropometric measurements such as body weight, body
fat percentage, fat mass, lean body mass, and BMI decreased after LSG
(p<0.001). After LSG, the mean EBL (%) was 0.77+0.31 and the mean
EWL (%) was 83.52+18.49 (Table 3).

Table 4 shows the factors that may affect the food tolerance of patients
after LSG. As a result of the correlation, a low level of negative
correlation was determined between abdominal pain (r=-0.263),
abdominal bloating (r=-0.234), legume consumption (r=-0.297), and
FTS.
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Table 3. Changes in some habits and anthropometric measurements of
patients before and after LSG

Variables Before LSG After LSG Statistics
n (%)
] t=18.49
Using supplements 7 (9.09%) 70 (90.91%) p<0.001*
o ; t=7.05
Exercising for at least 150 minutes a 17 (22.1%) 51 (66.2%) p<0.001*
week
Perceived sufficient and balanced 12 (15.58%) 56 (72.53%) t:3.82*
nutrition e R p<0.001
) t=-6.98
3 main meal 40 (51.95%) 65 (84.42%) p<0.001*
t=-4.67
>2 snack 49 (63.64%) 61 (79.22%) p=0.018*
t=-2.43
Consuming fast food everyday 36 (46.8%) 3 (3.9%) p<0.001*
. . " t=-4.50
\I/Evi:Eg meal outside home during the 22 (22.8%) 8 (10.4%) p<0.001*
_ t=-6.35
Alcohol consumption 26 (33.8%) 8 (10.4%) p<0.001*
Mean+SD
) t=14.26
Body weight (kg) 115.08+27.17  84.08+19.80 p<0.001*
, t=16.78
BMI (kg/m?) 41.01£7.73 30.07+6.64 p<0.001*
0, =3
FM (%) 45.06£573  33.9319.12 pt<01 %‘0212*
FM (kg) $220£15.64  29.39£12.95 p:lo'gi’*
LBM (kg) 62.8814.64  54.67+11.17 pf(}%gf*
Mean£SD
%EWL 64.14+£24.25
%EBL 75.59+£31.23

*The data was shown as mean= standard deviation (SD) (p<0.05); BMI: body mass index;
FM: fat mass; LBM: lean body mass; %EWL: Percentage of excess weight loss; %EBL:
Percentage of excess BMI loss.

Table 4. Correlation of factors affecting food tolerance after LSG

Food Tolerance Score

Variables

r p
Abdominal pain -0.263* 0.021
Abdominal bloating -0.234* 0.041
Legume consumption -0.297* 0.009
Green-leafy vegetables consumption 0.196 0.088
Other vegetables consumption 0.118 0.308

*Pearson correlation analysis was performed.
DISCUSSION

Bariatric procedures alter the anatomy and physiology of the
gastrointestinal system. Alteration in the digestion and absorption of
food due to gastrointestinal problems after surgery affected nutritional
status, food intake, and diet quality [18]. Gastrointestinal problems
may occur in more than 50% of the patients within the first year after
surgery. The most common complaints are mainly nausea, vomiting,
reflux, and changes in bowel movements such as diarrhea and
constipation [19]. The risk of nausea and vomiting after LSG is very
common and can be observed in approximately 65% of patients within
the first 24 h after surgery [20]. It has been reported that hair loss can
be observed in the first year after bariatric surgeries due to rapid weight
loss or iron and zinc deficiency [21, 22]. In this study, the most
common symptoms after LSG were constipation, hair loss, nausea, and
vomiting. The frequency of vomiting was higher in the first six
months.



Karya J Health Sci. 2023; 4(3): 220-226

Surgical resection of approximately two-thirds of the stomach in LSG
results in a tubular shape and may restrict nutrient intake [23]. A
reduction in stomach volume causes abdominal bloating and pain after
food intake, which prevents required food intake, and reduces the FTS.
In our study, patients with abdominal bloating and pain had
significantly lower FTS, whereas patients with diarrhea, reflux, and
hair loss had higher FTS. This led us to believe that individuals comply
with the nutritional counseling provided by the dietician during the
postoperative period.

Although bariatric surgery has shown good results in controlling
obesity, patients undergoing this procedure may have difficulty
adapting to food after the surgery. Food intolerance develops, and FTS
decreases because of the inability to digest or absorb some nutrients
after bariatric surgery [24]. Food intolerance problems are similar in
the short term, regardless of the surgical technique used, but tend to
improve over time. In a study by Schweiger et al., food tolerance was
found to be significantly lower in the early period (3-6 months), and
tolerance improved as time passed from the operation [10]. Another
study, conducted by Ruiz-Tovar et al., reported food intolerance during
the first postoperative year disappeared in the 5th year after LSG [25].
Similarly, in this study, food tolerance for different types of food was
lower in the first 6 months and increased as time passed after LSG
(p<0.001). Although the total score increases with the increase in the
postoperative time, the difference is not statistically significant. This
suggests that the symptoms improve over time due to the physiological
adaptation of the gastrointestinal system and cognitive adaptation of
patients [18, 26].

Evidence suggests that patients tolerate most food groups, but the
results of studies examining food tolerance after bariatric surgery have
been inconsistent [18, 26]. Red meat, poultry, rice, bread, pasta, dairy
products, and vegetables are the most commonly reported food
intolerances [26]. It has been stated that the poor tolerance of bread,
cereals, red and white meat is associated with a reduced intake of these
foods [27]. Poor tolerance to red meat during the first postoperative
year has also been noted in other studies and was confirmed in our
patients [10, 28]. However, in accordance with the results of other
studies, this study showed that chicken, turkey, and fish were the
easiest foods to consume after surgery [10, 28, 29]. Rice, pasta, and
bread are other foods that individuals either consume with difficulty or
do not consume in the first year after surgery. These results are in line
with the results of Diaz-Lara et al., who examined the food tolerance
of individuals after LSG [29]. Two studies evaluated individual
tolerance of salads and vegetables after LSG. Both reported that the
salad was tolerated with some difficulty during the first 6 months and
the tolerance increased as time passed after surgery [10, 28]. In our
study, good tolerance to the salad was observed. Since the majority of
the participants (68%) were at least six months after the operation, it
was thought that tolerance to vegetables increased. In a study
evaluating the long-term food tolerance of patients after LSG, the
consumption of legumes and vegetables increased in the first year after
the operation following the advice of a dietician. However, most
patients have problems with the digestion of these foods. On the other
hand, it has been reported that five years after surgery, most patients
have increased tolerance to these foods and consume more [30]. In this
study, we found that the FTS of patients who reduced their
consumption of legumes and vegetables also decreased after LSG. It is
noteworthy that among legumes with high protein content, only lentils
are recommended from the early period; in contrast, the consumption
of beans and chickpeas is recommended only from the ninth month
[29]. An increase in the FTS of patients after bariatric surgery
improves the quality of their eating habits and weight loss [31].

A significant proportion of patients reported poor eating behavior
before undergoing bariatric surgery. Skipping meals, eating out more
often, and eating fast food was positively related to higher BMI, along
with higher energy and fat intake [32]. Adherence to dietary and
lifestyle recommendations after bariatric surgery is likely to positively
affect weight loss and maintenance [33]. Patients are recommended to
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consume 3-6 meals per day after surgery. To prevent nausea and
vomiting, attention should be paid to the portion consumed and snacks
should be consumed. A study reported that the consumption of 3 main
meals and at least 1 snack per day resulted in longer satiety [33]. In
this study, the perception of adequate and balanced nutrition after
surgery and the number of individuals consuming 3 main meals and 2
or more snacks increased.

It has been stated in the literature that there is a tendency to decrease
the preference for sweet, fatty, and energy-dense foods, because of
changes in taste sensation and food preferences of patients, especially
in some bariatric surgery applications. However, whether the taste
changes persist over the long term has not been fully evaluated [34].
Changes in taste perception and food preferences after bariatric
surgery may be influenced by biological and psychological factors. A
previous study reported that patients' interest in sweet and high-fat
foods was reduced after the LSG [35]. In this study, patients reported
a decreased consumption of desserts with syrup, along with pasta and
rice. Fish, eggs, and oilseeds were defined as those whose consumption
increased the most after LSG. Additionally, the number of people who
consume fast food daily has decreased. This situation suggests that
individuals attach importance to adequate and balanced nutrition and
prefer healthy food choices.

A recently published systematic review showed that bariatric surgery
provides body weight control by causing weight loss with a significant
reduction in energy intake [18]. A study conducted by Silva et al.
showed that patients had decreased body fat percentage, fat mass, body
weight, and BMI regardless of the type of surgery performed [36].
Similarly, in this study, it was determined that there was a significant
decrease in the body weight, BMI, body fat %, fat mass, and lean body
mass of patients after surgery. The mean %EWL and %EBL are
64.14+24.25 and 75.59431.23, respectively after LSG.

The mechanisms and causes of nutritional deficiencies after bariatric
surgery are multifactorial. It is affected by the type of surgery,
preoperative deficiencies, postoperative gastrointestinal symptoms,
altered eating behavior, food intolerance, taste changes, and failure to
follow dietary recommendations. Some studies have reported a
significantly higher prevalence of nutrient deficiencies after LSG [37,
38]. In a study, most patients in the post-LSG period reported changing
their eating habits, increasing their physical activity levels, and using
supplements [39]. Nutritional supplementation is recommended in
patients after bariatric surgery in Tirkiye [40]. In this study, in line
with the recommendation the use of nutritional supplements increased
postoperatively.

Dietary therapy after bariatric surgery encompasses not only
nutritional recommendations but also many recommendations
regarding physical activity and alcohol consumption, promoting a
healthy lifestyle [40]. Physical activity is a vital part of weight
management programs aimed at increasing weight loss, maintaining
ideal body weight, and preventing chronic diseases [41]. Most patients
undergoing bariatric surgery have musculoskeletal problems and
chronic diseases that may affect their exercise tolerance and adaptation
to daily physical activity. Previous studies have highlighted the
importance of exercise programs for promoting postoperative weight
loss. It was observed that individuals who were physically active
before and after surgery lost more weight and their quality of life
increased effectively [42, 43]. Bariatric surgery patients should begin
aerobic exercise for 150 min/week and be active with a long-term goal
of 300 min/week [40]. In this study, the number of patients who
performed sufficient physical activity during the post-surgical period
increased. Consistent with our findings, Neunhaeuserer et al. reported
a significant increase in physical activity during the post-LSG period
[44].

Limitations

This study has limitations. Because of its cross-sectional design,
changes in FTS of the same patient with time could not be examined.
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In addition, we used self-reported data and our sample size is small.
Since we only have bioelectrical impedance analysis in the laboratory,
we could not use to measure body composition by Dual-energy X-ray
absorptiometry. Future research should include a longitudinal study
with follow-up. Moreover, adequate study of the long-term FTS of
other bariatric surgery procedures is essential.

CONCLUSION

Food intolerance is a common condition observed after bariatric
surgery. In our study, food tolerance for different types of food
(especially bread, pasta and rice) was lower in the first 6 months and
increased as time passed after LSG. Food tolerance increases as the
consumption of foods with high fiber content, such as legumes, green
leafy vegetables and other vegetables, increased. Compliance with
dietitians' nutritional recommendations after LSG is important in
increasing food tolerance. Individuals should attach importance to
adequate and balanced nutrition and choose healthy food options.
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ABSTRACT

Objective: The aim of the study was to compare the effects of
Mulligan mobilization techniques applied in addition to cervical
stabilization exercises on pain intensity, range of motion (ROM),
cervical muscle endurance, pressure pain threshold (PPT), and
quality of life compared to cervical stabilization exercises alone in
individuals with chronic neck pain (CNP).

Method: Forty individuals with CNP were included in the study and
randomly divided into two groups: the cervical stabilization group
(SG, n=20) and the cervical stabilization-Mulligan mobilization
group (SMG, n=20). The SG group only received cervical
stabilization exercises for four weeks, while the SMG received
Mulligan mobilization techniques for four weeks in addition to
cervical stabilization exercises. Before and after the treatment
programs, the subjects were evaluated in terms of pain intensity
(visual analogue scale), ROM (goniometric measurement), cervical
muscle endurance (endurance tests), PPT (algometric measurement),
and quality of life (Short Form-36, SF-36).

Results: Significant improvements were found in all parameters in
both groups after the treatment programs (p<0.05). In addition, there
were more improvements in ROM, PPT, and SF-36 scores in SMG
compared to SG (p<0.05).

Conclusion: The application of cervical stabilization exercises in
CNP may improve pain intensity, ROM, cervical muscle endurance,
PPT, and quality of life. However, it can be said that Mulligan
mobilization techniques applied in addition to cervical stabilization
exercises are more effective in improving ROM, PPT, and quality of
life compared to cervical stabilization exercises alone in individuals
with CNP.

Key Words: Neck Pain, Exercise, Manipulative Therapies, Quality
of Life, Rehabilitation

(074

Amag: Calismanin amaci kronik boyun agrisi (KBA) olan bireylerde
servikal stabilizasyon egzersizlerine ek olarak uygulanan Mulligan
mobilizasyon tekniklerinin, tek bagmma uygulanan servikal
stabilizasyon egzersizlerine kiyasla agr siddeti, eklem hareket agiklig1
(EHA), servikal kas enduransi, basing agrn esigi (BAE) ve yasam
kalitesi lizerindeki etkilerini karsilastirmakti.

Yontem: Kirk KBA’lr bireyin dahil edildigi calismada bireyler
rastgele servikal stabilizasyon grubu (SG, n=20) ve servikal
stabilizasyon-Mulligan mobilizasyon grubu (SMG, n=20) olmak iizere
iki gruba ayrildi. SG’ye sadece dort haftalik servikal stabilizasyon
egzersizleri  uygulanirken, SMG’ye  servikal  stabilizasyon
egzersizlerine ek olarak dort hafta boyunca Mulligan mobilizasyon
teknikleri uygulandi. Tedavi programlari 6ncesinde ve sonrasinda
bireyler agr siddeti (gorsel analog skala), EHA (gonyometrik dl¢tim),
servikal kas enduransi (endurans testleri), BAE (algometrik 6l¢iim) ve
yasam kalitesi (Kisa Form-36, KF-36) bakimindan degerlendirildi.

Bulgular: Tedavi programlari sonrasinda her iki grupta da biitiin
parametrelerde anlamli iyilesmeler bulundu (p<0.05). Ayrica, SMG’de
SG’ye kiyasla; EHA, BAE ve KF-36 skorlarinda daha fazla iyilesme
goriildii (p<0.05).

Sonug: KBA’da servikal stabilizasyon egzersizlerinin
uygulanmastyla, agr siddeti, EHA, servikal kas enduransi, BAE ve
yasam kalitesinde iyilesmeler elde edilebilir. Bununla birlikte, KBA’It
bireylerde servikal stabilizasyon egzersizlerine ek olarak uygulanan
Mulligan mobilizasyon tekniginin tek basmna uygulanan servikal
stabilizasyon egzersizlerine kiyasla EHA, BAE ve yasam kalitesini
iyilestirmede daha etkili oldugu séylenebilir.

Anahtar Kelimeler: Boyun Agrisi, Egzersiz, Manipulatif Tedaviler,
Yasam Kalitesi, Rehabilitasyon
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INTRODUCTION

Neck pain is one of the most common musculoskeletal problems, after
low back pain [1]. It has been reported that the lifetime prevalence of
neck pain, which is more common in females, increases with age and
ranges between 43% and 66.7% [2]. Neck pain tends to become
chronic, and neck pain lasting longer than three months is called
chronic neck pain (CNP). It has been reported that half to three-
quarters of individuals with neck pain experience neck pain again
within 1-5 years [3]. In individuals with neck pain, the function of
neck muscles and sensory receptors may be impaired.
Electromyography studies have reported a decrease in the activity of
deep neck flexor and extensor muscles and an increase in the activation
of superficial muscles [2,4]. However, it has been reported that
prolonged overactivity of superficial cervical muscles causes more
muscle fatigue and tenderness, decreased muscle strength and
endurance capacity, and decreased range of motion (ROM) in patients
with neck pain [2,4]. Neck pain can lead to reduced work capacity and
significantly increased treatment costs. Clinicians and physiotherapists
are still searching for the most effective and appropriate treatments to
improve the quality of life and reduce treatment costs for individuals
suffering from CNP [5].

Many methods have been utilized in the conservative treatment of
CNP, including analgesics, physiotherapy, education, exercise, and
manual therapy [6]. Among these, exercise is considered one of the
methods with high evidence value [4,7]. Among the exercises, cervical
stabilization exercises (CSE) are frequently used, especially to activate
deep neck muscles and reduce the overactivity of superficial muscles.
Studies have reported that CSE is effective in the treatment of
individuals with CNP [4,8-10]. Another treatment method with a high
evidence value for neck pain is manipulation and mobilization [6,11].
Mulligan mobilization technique (MMT) is one of the mobilization
techniques that can be used in the treatment of CNP. This technique
aims to decrease pain and increase functionality by focusing on
reducing limitations in ROM and correcting positional errors in the
joint [12]. In CNP patients who underwent MMT application to the
cervical region, improvements in pain-free ROM of the cervical region
were recorded after the application [13]. In a randomized controlled
trial, MMT was reported to improve pain and disability symptoms in
CNP patients after a nine-session protocol and at one-month follow-up
[14]. In another study, MMT was found to be more effective in
improving pain, kinesiophobia, functional level, ROM, depression,
and quality of life in elderly individuals with neck pain compared to
conventional treatment [13].

In the literature, no randomized controlled study was found in which
CSE and MMT were used together. Therefore, the aim of this study
was to compare the effects of MMT combined with CSE and CSE
alone on pain intensity, ROM, cervical muscle endurance, pressure
pain threshold, and quality of life in individuals with CNP.

METHOD
Study Design

The study was designed as randomized, controlled, and single-blinded
research.

Participants

The study was conducted with individuals aged between 18 and 50
years with CNP who had neck pain for more than three months (pain
intensity >3 according to the visual analogue scale), were diagnosed
with CNP by specialist physicians, and applied to a private
physiotherapy clinic in FizyoKaraman for treatment. Individuals who
had neck pain for at least 3 months, whose neck pain was not caused
by a neurologic, rheumatologic, or psychiatric disorder, and who had
not received any treatment for neck pain for the last 3 months were
included in the study. Those who had undergone spinal surgery, neck
pain caused by various pathologies (rheumatoid arthritis, ankylosing
spondylitis, fracture, tumor, etc.), nerve root compression, a positive
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vertebrobasilar artery test, severe radiculopathy, osteoporosis, or
osteopenia, and long-term use of corticosteroids or anticoagulants were
excluded from the study. Individuals who met the inclusion criteria
were randomly divided into two groups: the cervical stabilization
group (SG), in which only cervical stabilization exercises were
performed, and the cervical stabilization-Mulligan mobilization group
(SMG), in which cervical stabilization exercises and MMT were
combined. Age, gender, duration of complaint, and body mass index
(BMI) were noted for all participants.

Interventions

An experienced specialist physiotherapist (HK) performed both the
CSE program and MMT. All treatment programs were applied four
days a week for four weeks.

Cervical Stabilization Exercise Program

The CSE program, which was created by taking into account similar
studies in the literature, consisted of static, dynamic, and functional
phases, respectively, taking into account the motor learning and
sensory-motor integration steps [4,15,16]. Each exercise session
consisted of 5-10 minutes of warm-up exercises, 30 minutes of
stabilization exercises, and 5-10 minutes of cool-down exercises. Neck
stretching exercises were performed during the warm-up and cool-
down periods to increase the flexibility of the neck muscles. In the first
phase, the exercises were performed slowly and in a controlled manner
to increase motor control and kinesthetic awareness. Participants were
trained in craniocervical flexion exercises at the beginning of the static
phase, enabling them to achieve deep neck flexor muscle activation
and minimize superficial neck flexor muscle activation. The
craniocervical flexion exercise was practiced in the supine hook
position using a pressurized biofeedback device (Stabilizer™,
Chattanooga, USA). Exercises were performed supine, prone,
crawling, sitting, and standing after cervical bracing (craniocervical
flexion and deep cervical muscle contraction) was achieved. In order
to ensure conscious motor control in the dynamic phase, upper and
lower extremity movements were added to the cervical bracing, and
exercises were performed unilaterally, bilaterally, or reciprocally in
different neurodevelopmental positions with gradually increasing
difficulty, respectively. The difficulty of the exercises was gradually
increased according to the individuals' ability to perform and tolerate
the movements correctly. Resisted isometric exercises for the cervical
region were then performed using elastic bands (Thera-Band® Hygenic
Corporation, Akron, OH). The resistance of the elastic bands was
chosen according to the tolerance of the participants. Isometric
exercises were performed in 3 sets of 8-12 repetitions per set. In the
functional phase, it was aimed at gaining subconscious control of
movement. In this phase, elastic bands and an exercise ball were
utilized when performing the exercises. The program progressed with
combined functional exercises such as extremity movements while
sitting on the ball with cervical bracing, squeezing the ball between the
head and the wall while standing, controlling the ball, and extremity
movements with elastic bands during ball control. The exercises were
performed as 10 repetitions with 10 seconds of contraction and 5
seconds of relaxation [4]. All exercises were performed under only
physiotherapist supervision for four weeks.

Mulligan Mobilization Applications

MMT, which was applied in addition to cervical stabilization
exercises, was performed by a physiotherapist certified in MMT with
15 years of professional experience. MMT procedures were performed
with the participants sitting in a chair with their backs supported. The
first intervention of MMT was the natural apophyseal glides (NAGs)
between C2 and C7 (Figure 1). The second intervention was the
application of sustained natural apophyseal glides (SNAGs). SNAGs,
an important MMT for the cervical spine, are a full-range painless
movement that is a combination of the patient's physiological
movement and the gliding motion applied to the facet joint by the
therapist [12]. In SNAGs, the gliding movement was continued until
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the last angle of the joint with the active movement of the patient, and
high pressure (overpressure) was applied at the last point (Figure 2).
MMT applications were performed in 3 sets with 10 repetitions and a
15-20-second rest between sets [13,17]. All NAGs and SNAGs
techniques in Mulligan mobilization applications were applied
manually by an experienced and certified specialist physiotherapist for
four weeks.

Figure 1. Natural apophyseal glides (NAGs)

i

Figure 2. Sustaind natural p pﬁglgéal g

s (SNAGs)

Outcome Measures

Pain Intensity: The pain intensity of the participants during rest (static
positions in which the head and neck are at rest) and activity (dynamic
positions of the head and neck such as forward and backward bending
and rotation) was assessed using a visual analogue scale (VAS).
Participants were asked to mark the intensity of pain they felt on a 10-
cm-long line (O represents no pain and 10 represents severe pain).
Results were recorded in cm [18]. The measurement of pain intensity
with VAS has been stated to be valid and reliable [19].
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Range of Motion: Cervical flexion, extension, right and left lateral
flexion, and rotation movements were assessed with a universal
goniometer while participants were seated with both feet on the floor,
hips and knees positioned at a 90° angle, and hips resting on the back
of the chair. Three measurements were made for each direction of
movement, and the mean value of the measurements was taken and
recorded in degrees of pain-free active ROM for each direction of
movement. It has been reported that ROM measurements with a
universal goniometer showed good reliability [20].

Cervical Muscle Endurance: To assess the endurance of the cervical
flexor muscles, the participant was asked to perform a chin tuck and
bring the chin slightly closer to the chest in the supine hook position
with the hands on the belly. The examiner placed his hand under the
participant's occiput to determine whether the position could be
maintained. The amount of time this position could be maintained was
recorded in seconds. To evaluate the endurance of the cervical extensor
muscles, the participant was positioned in the prone position with his
or her head hanging from the bed, and a 2 kg weight was placed on his
or her head. The time this position could be maintained was recorded
in seconds [17,21].

Pressure Pain Threshold: The pressure pain threshold (PPT) was
measured using a digital algometer (JTech Medical Industries, ZEVEX
Company) by placing the probe of the device at a 90° angle to the
midpoint of the upper body of the trapezius muscle between the
seventh cervical vertebra and the acromion. The probe of the device
was applied by increasing the pressure until the patient felt pain, and
the pressure value at which pain was felt was determined as the pain
threshold. The measurement was performed three times, and the
average of the values obtained was recorded as kg/cm? The
evaluations were performed separately on both the right and left sides.
Measurements with a digital algometer have been reported to have high
reliability [22].

Quality of Life: Quality of life was assessed with the Turkish version
of the Short Form-36 (SF-36) scale, the validity and reliability of which
were demonstrated by Kogyigit et al. In the SF-36, which consists of
thirty-six questions and eight subscales, the physical section score
(FSS) is obtained by averaging four subscales related to physical
parameters, while the mental section score (MSS) is obtained by
averaging the other four subscales. FSS and MSS main section scores
range from 0-100, with higher scores indicating better quality of life
[23].

Randomization and Blinding

The 40 individuals with CNP included in the study were randomly
divided into SG (n=20) and SMG (n=20) groups using gender- and
age-matched pairs randomization. Matched pairs randomization was
conducted using the Research Randomizer program on the website
www.randomizer.org [24]. All assessments in the groups at baseline
and at the end of the four-week treatment programs were performed by
the same investigator (NTY), who was blinded to the treatment groups.
However, participants in the groups were not blinded to the treatment
methods in the study.

Sample Size

The G*Power program (Version 3.1.9.4.3, Heinrich-Heine Universitit,
Diisseldorf, Germany) was utilized to determine the sample size. Based
on a previous similar study [4], the effect of exercises on neck pain was
calculated, yielding a total of 32 individuals according to repeated
measures analysis of variance (ANOVA) within and between
interactions to achieve 80% statistical power (1-B error probability) at
an effect size of 0.26 with an a error level probability of 0.05. A total
of 40 participants, 20 in each group, were included in the study, taking
into account that approximately 20% of the participants may drop out
of the follow-up.
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Ethical Approval

Ethical approval for the study was obtained from the Mus Alparslan
University Scientific Research and Publication Ethics Committee
(Decision No. 7-2023/37). Verbal and written informed consent was
obtained from all participants in the study, all stages of which were
conducted in accordance with the Declaration of Helsinki. In addition,
the necessary permissions were obtained from the private
FizyoKaraman physiotherapy clinic where patients with CNP applied
for treatment and where the study was carried out.

Statistical Analysis

Statistical analyses were performed using SPSS (IBM SPSS Statistics
for Windows, Version 24.0, Armonk, NY: IBM Corp., USA) software.
Descriptive analyses were given as mean and standard deviation for
numerical variables whose normal distribution was checked by visual
(histograms, probability plots) and analytical methods (Shapiro-Wilk
and Kolmogorov-Smirnov tests). Nominal variables were expressed as
numbers and percentages. An independent sample t-test was used to
compare the numerical demographic data of the groups. The chi-square
test was utilized to compare categorical variables. To evaluate the
effects of treatments on pain intensity, cervical ROM, cervical muscle
endurance, PPT, and quality of life, with group (SG, SMG) as the
between-patient variable and time (pre-treatment, post-treatment) as
the within-patient variable, a two-way mixed design repeated measures
analysis of variance (ANOVA) was conducted. Also, pairwise
comparisons, using the Bonferroni correction, were performed to
analyze any significant between-group differences in change scores
from baseline to the last treatment session. Partial eta squared was used
as the effect size, with small (0.10), medium (0.25), and large (0.40)
values considered [25]. The statistical significance level was
determined as p<0.05.

RESULTS

Fifty-four individuals diagnosed with CNP by specialist physicians
and referred to the clinic were examined for eligibility; nine did not
meet the inclusion criteria, and five declined to participate in the study.
Forty individuals with CNP who were eligible for the study and agreed
to participate were randomly assigned to two treatment groups.

The study was completed with the full participation of all participants
in the treatment and assessment programs in both groups (Figure 3).

Excluded (n=14)
- Not meeting inclusion criteria (n=9)
- Declined to participate (n=5)
Randomized (n=40)
. Allocation }

Allocated to cervical stabilization group
(n=20)
- Received allocated intervention (n=20)

Allocated to cervical stabilization-Mulligan
mobilization group (n=20)
Received allocated intervention (n=20)

Follow-Up
{

J
Lost to follow-up (give reasons) (n=0))

Discontinued intervention (give reasons)
(n=0)

Analysis
s

Analysed (n=20)
- Excluded from analysis (give reasons) (n=0)

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

Analysed (n=20)
- Excluded from analysis (give reasons) (n=0)

Figure 3. Study flow diagram

Demographic characteristics of the SG and SMG groups are presented
in Table 1. The groups were similar in terms of demographic
characteristics (p>0.05).
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Table 1. Demographic characteristics of the groups

SG SMG
Variables p

(n=20) (n=20)
Age (year), (Mean+SD) 49.65+9.47 47.61+12.84  0.481*
BMI (kg/m?), (Mean=SD) 28.21+5.18  27.39:562  0.553°
Duration of complaint (month),
(Mean+SD) 30.9£3.4 31.743.6 0.268*
Gender (n)
Male 8 7

0.799°

Female 12 13

SG: Cervical stabilization group; SMG: Cervical stabilization+Mulligan mobilization
group; SD: Standard deviation; BMI: Body mass index; ®p: Independent sample-t test;
Pp: Chi-square test.

The comparison of VAS scores of the SG and SMG groups before and
after treatment is given in Table 2. When the changes within the groups
over time were analyzed, it was found that the resting and activity
scores of VAS decreased significantly in both groups (p<0.05). On the
other hand, when the changes of the groups over time (Group*Time)
were compared after treatment, no significant difference was found
between the groups for resting and activity scores of VAS. Similar
changes were observed in the resting and activity scores of VAS in
both groups (p>0.05).

Table 3 presents a comparison of the values for ROM, cervical muscle
endurance, and PPT in both the SG and SMG groups before and after
treatment. Analyzing changes within each group over time, a
significant increase was observed in all ROM values, as well as right
and left-side PPT values, and cervical flexor and extensor muscle
endurance values in both groups (p<0.05). Upon comparing changes
over time after treatment between the groups (Group*Time), a
significant difference emerged in all ROM and right and left-side PPT
values (p<0.05). However, no significant difference was found in
cervical flexor and extensor muscle endurance values (p>0.05).
Notably, it was observed that the SMG group exhibited greater
increases in all ROM values and right and left-side PPT values, while
similar changes were observed in cervical flexor and extensor muscle
endurance values in both groups (Table 3).

Table 4 presents a comparison of the FBP and ZBP scores of SF-36 in
both the SG and SMG groups before and after treatment. Upon
analyzing changes within each group over time, it was observed that
both main section scores of SF-36 increased significantly in both
groups (p<0.05). Furthermore, when comparing changes over time
after treatment between the groups (Group*Time), a significant
difference emerged for the main section scores of SF-36. Specifically,
FBP and ZBP scores exhibited greater increases in the SMG group
(p<0.05).

DISCUSSION

In the present study, the combination of MMT and stabilization
exercises demonstrated superior effectiveness in improving cervical
ROM, increasing PPT, and enhancing overall quality of life in
individuals with CNP compared to stabilization exercises alone. On
the other hand, MMT combined with stabilization exercises had
similar effects in reducing pain intensity and increasing cervical
muscle endurance compared to stabilization exercises alone.

CNP represents a significant health concern affecting a substantial
portion of the general population, leading to persistent pain, limited
cervical mobility, reduced strength and endurance in cervical muscles,
disability, and an overall decline in quality of life. Exercise therapy for
the cervical region is well-established as an evidence-based and
effective approach in CNP rehabilitation. The primary objective of
CSE in CNP management is to reduce the overactivity of superficial
neck muscles and promote the activation of deeper muscles [16].
Previous studies [4,13,26-28] have explored various manual therapy
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techniques combined with exercise therapy for CNP. In Kaya and
Celenay's study [16], a significant decrease in neck pain was reported
after four weeks of CSE treatment in individuals with CNP. In the
study of Farooq et al. [27] in individuals with CNP, one group received
a four-week routine physiotherapy program, and the other group
received Maitland mobilization techniques for four weeks in addition
to routine physiotherapy. Results indicated that, although both groups
experienced an important reduction in pain, the group receiving
Maitland mobilization in addition to routine physiotherapy
demonstrated greater improvement in pain intensity.

In a study comparing the short-term effects of combining CSE with
manual therapy versus CSE alone in individuals with CNP, it was
observed that pain decreased in both groups following four-week
treatment programs. However, the group receiving CSE combined
with manual therapy did not demonstrate superior pain reduction
compared to the group receiving CSE alone [4]. Similarly, in the study
by Ganesh et al. [28], individuals with CNP were divided into three
groups: exercise alone, Maitland mobilization in addition to exercise,
and Mulligan mobilization techniques in addition to exercise. The
study's conclusion indicated that pain significantly decreased in all
groups, but neither the Maitland nor Mulligan mobilization techniques

proved superior to exercise alone in reducing pain. Biiyiikturan et al.
[13] conducted a study where one group received a traditional
physiotherapy program, including ROM and posture exercises, while
the other group received MMT in addition to traditional physiotherapy.
The researchers reported a significant reduction in pain in both groups;
however, the level of pain reduction was similar between the two
groups. Dynamic exercises have been reported to increase blood
circulation and muscle glycogen uptake and have significant effects on
pain reduction in addition to their positive effects on stability and
function [28]. In the current study, the decrease in pain intensity in both
groups may be explained by these effects of dynamic exercises.
However, the reduction in pain intensity was similar between the two
groups. These findings were consistent with the results of Ganesh et
al. [28] and Celenay et al. [4]. Based on the results of the present study,
which are consistent with the results of the studies in the literature, it
can be said that CSE is an effective method to reduce pain intensity in
CNP patients. Furthermore, we suggest that the effects of MMT
applied in combination with CSE on pain intensity compared to CSE
alone in patients with CNP should be investigated in future studies
with longer treatment and follow-up periods.

Table 2. Comparison of pain intensity values of SG and SMG groups before and after treatment

. SG (n=20) SMG (n=20) MD values between groups Time Group*Time
Variables n2
Mean+SD Mean+£SE p F p
. BT 451+1.63 4.69+1.85 .
During rest 0.53+0.26 <0.001 3.03 0.087 0.05
AT 1.87+1.42 1.52+1.23
VAS
During activity 6.95+1.94 6.61+1.72 0.190.24 <0.001° 091 0344 002
AT 2.85+1.70 2.32+1.47

SG: Cervical stabilization group; SMG: Cervical stabilization+Mulligan mobilization group; MD: Mean difference; SD: Standard deviation; SE: Standard error; VAS: Visual analogue
scale; BT: Before treatment; AT: After treatment; n2: Effect size; p: Two-way mixed design repeated measures ANOVA; *p<0.05.

Table 3. Comparison of ROM, cervical muscle endurance, and pressure pain threshold values of the SG and SMG groups before and after treatment

Variables SG (n=20) SMG (n=20) MD values between groups Time Group*Time n2
Mean+SD Mean+SE p F p

ROM (°) Flexion BT 39.23+7.50 37.23+8.02 4.68+0.73 <0.001" 4256 <0.001" 0.42
AT 45.19+7.23 47.87+7.73

Extension BT 30.13+5.84 29.84+5.99 4.97+0.48 <0.001" 111.30 <0.001" 0.65
AT 35.03+5.64 39.7146.09

Right lateral flexion BT 25.55+4.41 25.3545.02 4.46+0.37 <0.001" 149.09 <0.001" 0.71
AT 29.61+4.44 33.87+4.15

Left lateral flexion BT 25.10+3.66 24.68+4.08 5.25+0.34 <0.001" 24051 <0.001" 0.80
AT 28.94+3.54 33.77+£3.26

Right rotation BT 37.48+3.85 37.3545.34 5.61+£0.26 <0.001" 453.23 <0.001" 0.88
AT 40.81+3.77 46.29+4.69

Left rotation BT 36.77+4.20 36.81+4.65 5.22+0.38 <0.001" 19268 <0.001" 0.76
AT 40.58+4.32 45.84+4.03

Cervical Deep cervical flexors BT 12.46+2.31 12.85+2.34 -0.14+0.41 <0.001" 0.13 0.718 0.02
g‘ﬁ;ﬂce AT 19774348  20.02+3.15

(second) Deep cervical extensors BT 15.40+2.45 15.42+2.64 0.10+0.51 <0.001" 0.03 0.862 0.01
AT 21.99+2.92 22.11+£3.15

Pressure Right upper trapezius BT 8.25+3.01 7.86+3.17 5.19+0.69 <0.001" 44.38 <0.001" 0.69
fﬁ::shol § AT 13024308  17.82+3.09

(kglcm?) Left upper trapezius BT 8.64+3.21 7.14+3.59 5.28+0.71 <0.001" 39.28 <0.001" 0.52
AT 14.69+2.86 18.47+3.16

SG: Cervical stabilization group; SMG: Cervical stabilization+Mulligan mobilization group; MD: Mean difference; SD: Standard deviation; SE: Standard error; ROM: Range of motion;
BT: Before treatment; AT: After treatment; n2: Effect size; p: Two-way mixed design repeated measures ANOVA; *p<0.05
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Table 4. Comparison of PSS and MSS main section scores of the Short Form-36 scale in SG and SMG groups before and after treatment

SG (n=20) SMG (n=20)

MD values between

Time Group*Time
Variables groups n2
Mean+SD Mean+SE p F p
BT 29.03+2.60 30.71+2.98 ) )
PSS 14.79+0.79 <0.001 121.3 0.003 0.67
Short Form-36 AT 62.15+4.24 78.62+4.42
(point) BT 35.60+2.87 33.93+2.61
MSS 18.27+0.82 <0.001" 102.49 0.001" 0.59
AT 64.10+3.83 80.61+5.35

SG: Cervical stabilization group; SMG: Cervical stabilization+Mulligan mobilization group; MD: Mean difference; SD: Standard deviation; SE: Standard error; PSS: Physical section
score; MSS: Mental section score; BT: Before treatment; AT: After treatment; 2. Effect size; p: Two-way mixed design repeated measures ANOVA; *p<0.05.

Studies in the literature reported that CSE increased cervical ROM
values in individuals with CNP [4,10,16]. In the study of Farooq et al.
[27], it was noted that exercise therapy was effective in improving
cervical ROM in individuals with CNP, and further increases in
cervical ROM could be obtained by applying mobilization techniques
in addition to exercise therapy. Another study [13] involving
individuals with CNP reported that the combined application of MMT
with conventional physiotherapy yielded a greater increase in cervical

flexion, extension, and lateral flexion values compared to conventional
physiotherapy alone. Similarly, Gautam et al. [29] found that when
MMT was applied in addition to conventional physiotherapy,
including isometric exercises and hot applications, it was more
effective in increasing ROM compared to conventional physiotherapy
alone in patients with neck pain. In the present study, in accordance
with the literature, increases in cervical ROM were recorded after
treatment programs in both groups in which an exercise program was
applied. Moreover, the fact that the increases in ROM values were
significantly higher in the SMG compared to the SG may be explained
by the corrective effects of MMT on impaired arthrokinematics in the
joint [12]. In light of the findings of the current study and the results in
the literature, it can be concluded that CSE is effective in increasing
cervical ROM values in CNP patients. In addition, further
improvements in cervical ROMs can be obtained in patients with CNP
by combining MMT with CSE.

Farooq et al. [27] concluded that a physiotherapy program including
stretching and isometric strengthening exercises for the neck was
effective in increasing cervical muscle endurance in individuals with
CNP. Kuo et al. [10] applied six-week CSE exercises to individuals
with CNP and reported that the cervical muscle endurance of
individuals increased significantly at the end of the study. Similarly,
another study [30] suggested that CSE may increase cervical muscle
endurance in individuals with CNP. In a study conducted by Duymaz
et al. [17] involving individuals with CNP, one group followed a home
exercise program comprising ROM and stretching exercises, while the
other group received MMT in addition to the home exercise program.
Both groups showed increased cervical flexor muscle endurance after
the treatment program; however, greater improvements in cervical
muscle endurance were reported in the group that received MMT along
with the exercise program compared to the group following the home
exercise program alone. The authors suggested that the greater
increases in cervical muscle endurance in the group that received
MMT in addition to the home exercise program may have been
influenced by the greater reduction in pain intensity in this group [17].
In the present study, while significant increases in cervical flexor and
extensor muscle endurance were found in both groups, the amounts of
increase in the groups were similar. Furthermore, the reduction in pain
intensity was similar in both groups. It has been reported that the
activation of deep cervical muscles may be impaired by neck pain, and
the contractile capacity of the muscles may decrease [31]. Given this
information, it was thought that muscle endurance may be affected by
pain in CNP and that similar increases in cervical muscle endurance in
the groups may be associated with similar reductions in pain intensity.
Significant improvements in cervical muscle endurance can be
achieved in CNP patients with CSE applications. On the other hand, it
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is important to investigate the effects of MMT on cervical muscle
endurance compared to CSE in future studies with longer treatment
and follow-up durations in order to demonstrate the possible effects of
MMT on cervical muscle endurance.

Studies in the literature [4,16,32] have indicated that various exercise
and manual therapy methods can provide increased PPT values in
individuals with CNP. Ylinen et al. [32] found that strength and
endurance exercises can increase PPT values measured from cervical
muscles in individuals with CNP; in other words, they can decrease
tenderness in cervical muscles. The authors also stated that PPT
measurement may be a useful outcome measure for the effectiveness
of rehabilitation in CNP [32]. In a study conducted on individuals with
CNP [16], it was observed that the increases in PPT values measured
from the upper trapezius were significantly greater in the group that
received muscle relaxation training in addition to CSE compared to the
group that received CSE alone. In another study [4], individuals with
CNP were divided into two groups: one group received four weeks of
CSE, and the other group received manual therapy consisting of
Maitland and Cyriax mobilization techniques to the cervical and
scapular regions for four weeks in addition to CSE. At the study's
conclusion, where the PPT was measured from the upper trapezius,
both groups exhibited increased PPT values, with no significant
difference between them. In the present study, consistent with the
literature, it was observed that both CSE alone and the combined
application of CSE and MMT increased the PPT values measured from
cervical muscles, in other words, decreased upper trapezius muscle
tenderness. In addition, MMT combined with CSE was found to be
superior in increasing PPT; that is, it was more effective in reducing
muscle tenderness. This result may be explained by the knowledge that
mobilization may increase the pain threshold and decrease muscle
tenderness by stimulating neurophysiological mechanisms, causing
hypoalgesia [33]. In individuals with CNP, an increase in PPT values
of cervical muscles can be achieved with CSE treatment; however,
more effective results can be obtained with the combined application
of CSE and MMT.

Neck pain can reduce quality of life by negatively affecting overall
health and leading to significant disability [34]. Previous studies
[17,35] reported that various exercise and manual therapy methods
may be effective in improving the quality of life of individuals with
CNP. In a systematic review conducted by Gross et al. [36], it was
reported that the application of mobilization in individuals with neck
pain had positive results in reducing pain and improving quality of life
and bodily functions in the short and long term. Salo et al. [35] stated
that improvements in quality of life can be obtained with stretching
and strengthening exercises applied to individuals with CNP. In a
study involving individuals with CNP [13], greater enhancements in
quality of life were observed when MMT was included along with a
conventional physiotherapy program, compared to the effects of a
conventional physiotherapy program alone. Another study [4] found
that combining CSE with manual therapy was more effective in
enhancing the quality of life compared to CSE alone. Similarly,
Duymaz et al. [17] reported that MMT combined with a home exercise
program was more effective in improving the quality of life in
individuals with CNP compared to a home exercise program alone. In
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the current study, significant increases in quality of life were recorded
in both the CSE alone and CSE with MMT groups. Moreover, the
improvement in quality of life was higher in the group in which MMT
was applied in combination with CSE than in the group in which CSE
was applied alone. The improvements in quality of life in both groups
were consistent with the literature. The greater improvements in
quality of life in the group that received MMT alongside CSE may be
attributed to the fact that this group experienced greater improvements
in ROM and PPT compared to the other group. The CSE program may
improve the quality of life in patients with CNP; on the other hand,
more improvements in the quality of life in patients can be achieved
by combining CSE with MMT.

Limitations

The main limitation of this study was that the treatment and follow-up
periods were relatively short-term, and a long-term follow-up post-
treatment could not be performed. It is recommended that future
research be carried out over extended treatment and follow-up periods
in order to obtain more conclusive results.

CONCLUSION

The application of CSE in CNP management may improve pain
intensity, ROM, cervical muscle endurance, PPT, and quality of life.
However, it can be said that MMTs applied in addition to CSE are
more effective in improving ROM, PPT, and quality of life compared
to CSE alone in individuals with CNP. For patients with CNP, a
treatment program that consists of both CSE and MMT may be more
effective than CSE alone in the clinic. It should be taken into
consideration that a relatively short-term treatment and follow-up
program of four weeks was applied in this study. It is recommended
that the present results be confirmed in further studies with longer
treatment and follow-up periods.
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(074
Amag: Caligmanin amaci, omuz impingement hastalarinda egzersiz
esnasinda veya Oncesinde uygulanan TENS uygulamasinin agri,

eklem hareket agikligi ve kinezyofobi diizeyi iizerine etkilerinin
karsilastirilmasiydi.

Yontem: Calismamiza, 18-65 yas araliginda omuz impingement
tanist alan, ¢alisma ve kontrol gruplarina esit dagilacak sekilde
toplam 40 hasta dahil edildi. Kontrol grubundaki hastalara
(yas=60.3+2.79 yil; 4 erkek-16 kadin) 3 hafta boyunca toplamda 12
seans, klinikte yaygin sekilde kullanilan ultrason, TENS ve hot-pack
uygulamasi yapilip hemen ardindan kuvvetlendirme ve germe
egzersizleri  yaptirildi.  Calisma  grubundaki hastalara ise
(yas=61.0+2.38 yil; 3 erkek-17 kadin) kontrol grubundan farkli
olarak egzersiz tedavisi, TENS uygulamasi ile birlikte yaptirildi.
Hastalarin tedavi 6ncesi ve sonrast agri diizeyleri Viziiel Analog
Skalasi, eklem hareket agiklik degerleri Universal Gonyometre,
kinezyofobi diizeyleri ise Tampa Kinezyofobi Skalasi ile
degerlendirildi.

Bulgular: Agn, aktif ve pasif eklem hareket agikliklar1 ve
kinezyofobi tedavi 6ncesi ve sonrasi degerleri karsilastirildiginda her
iki grupta da tiim parametreler agisindan istatistiksel olarak anlamli
geligmeler bulundu (p=0.001). Parametrelerin tedavi sonrasi ile
oncesi  arasindaki  degisim  farklart  gruplar  arasinda
karsilastirildiginda, iki grup arasinda kinezyofobi (p=0.033), pasif
(p=0.001) ve aktif eksternal rotasyon (p=0.003) eklem hareket
acikligi degerleri agisindan istatistiksel olarak anlamli farklilik
saptanirken, diger parametreler agisindan istatistiksel olarak anlamli
farklilik bulunmadi (p>0.05).

Sonu¢: Calismamizda egzersiz sirasinda  yapilan  TENS
uygulamasinin, egzersiz Oncesinde yapilan TENS uygulamasina
gore; kinezyofobiyi azaltma ile aktif ve pasif eksternal rotasyon
acilarini artirmada daha etkili bir yontem oldugu sonucuna varildi.

Anahtar Kelimeler: Omuz Sikisma Sendromu, Transkiitan6z
Elektriksel Sinir Stimulasyonu, Egzersiz, Fizik Tedavi Modaliteleri

ABSTRACT

Objective: The aim of our study was to compare the effects of TENS
application applied during or before exercise on pain, range of motion
and kinesiophobia levels in patients with shoulder impingement
syndrome.

Method: A total of 40 patients diagnosed with shoulder impingement
syndrome between the ages of 18-65 years were included in our study,
equally distributed between intervention and control groups.
Ultrasound, TENS, and hot-pack applications, which are commonly
applied in clinics were done for a total of 12 sessions over 3 weeks and
were immediately followed by strengthening and stretching exercises
in control group (age=60.3+2.79 years; 4 male-16 female). Unlike the
control group, therapeutic exercises were performed together with
TENS in intervention group (age=61.0+2.38 years; 3 male-17 female).
Pain and kinesiophobia levels, and range of motion values of the
patients were evaluated before and after the treatment with the Visual
Analog Scale, Tampa Kinesiophobia Scale, and Universal
Goniometer, respectively.

Results: When the pre- and post-treatment values of pain, active and
passive range of motion values, and kinesiophobia were compared,
statistically significant improvements were found in all parameters in
both groups (p=0.001). When the changes in the parameters before and
after treatment between the groups were compared, statistically
significant differences were found between the two groups in terms of
kinesiophobia (p=0.033), passive (p=0.001) and active (p=0.003)
external rotation range of motion values, while no statistically
significant difference was found in terms of other parameters (p>0.05).

Conclusion: It was concluded that TENS application during exercise is
a more effective method in reducing kinesiophobia and increasing
active and passive external rotation angles compared to TENS
application before exercise.

Key Words: Shoulder Impingement Syndrome, Transcutaneous
Electric Nerve Stimulation, Exercise, Physical Therapy Modalities
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GIRIS

Omuz agrilari, %7 ila %30 arasinda goriilme siklig ile digiincii sirada
yer alan muskuloskeletal sistem agrisi sikayeti olarak gosterilmektedir.
Omuz agrisina en ¢ok sebep olan tani, omuz impingement
sendromudur [1]. Insidansi yasla birlikte artan omuz impingement
sendromu, siklikla yasanun altinc1 dekatinda goriiliir. Impingement
semptomlarr, bir travma sonrasinda gelisebilir ve yaygmn
semptomlardan biri olan agri, genellikle haftalar ya da aylar iginde
ortaya ¢ikabilir [2]. Neer tarafindan omuz impingement sendromunu 3
evreye ayrilmstir. {1k evre, 5dem ve hemoraji evresidir. Tkinci evrede
kalinlagma ve kismi manset yirtilmasi goriiliirken, {iglincii ve son
evrede tam kat tendon yirtig1, tendon kopmasi ile kemik degisiklikleri
spesifik bulgulardandir [3].

Impingement sendromu gibi omuz patolojilerinde agrili hareketlere
bagli olarak meydana gelen kinezyofobi, hastalarin giinlik yasam
aktivite diizeylerini diiglirerek yasam Kkalitesini azaltmakta, bunun
sonucunda da hastalarin fiziksel ve psikolojik faktorlerle savagmasina
neden olmaktadir [4,5]. Bu tip davranislar, kronik agrinin gelismesi ile
kisir bir dongii olusturabilmektedir. Omuz yaralanmalarinin varligr ile
agr esiginin azalmasi bu dongiiniin devam etmesine imkan tanir [6].

Omuz impingement sendromlu hastalarda tedavi segenegi acisindan,
kliniklerde rutin olarak uygulanan seceneklerden biri konvansiyonel
fizyoterapi yaklagimlaridir. Konvansiyonel fizyoterapi
uygulamalarinda tedavi, siklikla bolgedeki yumusak dokunun
gevsetilmesi amaciyla termal uygulamalarla baslayip elektroterapi
modaliteleri ile devam eder [7]. Elektroterapi modaliteleri, agrinin
azaltilmasi ve fonksiyonelligin artirilmasi amaciyla uygulanan tedavi
seceneklerindendir. Terapatik ultrason, diisiik seviye lazer tedavisi
(LLLT) ve transkutandz elektriksel sinir stimiilasyonu (TENS), omuz
patolojilerinde siklikla uygulanan modalitelerdendir [8]. TENS, kan
dolagimini artirmasti, agriy1 azaltmasi ve hastay1 egzersize hazirlamasi
nedeniyle omuz patolojilerinde en yaygin kullanilan modalitedir [9].
TENS’in, omuz impingement sendromlu hastalarda agr,
fonksiyonellik ve yasam kalitesi parametreleri tizerine olumlu etkileri
oldugu gosterilmistir [10].

Giintimiizde kliniklerde kullanilan TENS cihazlari, yogunlugu 1-80
mA, frekans 1-150 Hz, dalga genisligi 50-300 usn arasinda degisen
dikdortgen uyar1 akimi veren modalitelerdir. Tensin, konvansiyonel
TENS, akupunktur benzeri TENS, kisa yogun TENS, patlayici (Burst)
TENS ve modiille TENS olmak iizere 5 farkli uygulama modeli
bulunmaktadir. Bunlar i¢inde en c¢ok konvansiyonel TENS
kullanilmaktadir [11].

Omuz impingement tedavisi kliniklerde yaygin olarak; 8 dk ultrason,
20 dk konvansiyonel TENS ve 20dk hot-pack uygulamasi sonrasinda
kiginin ihtiyacina gore planlanan egzersizlerle yiiriitilmektedir.
Kliniklerde TENS, egzersiz oOncesinde yapigkan elektrotlar
kullanilarak uygulanmaktadir [10,12-14]. Yapilan literatiir ¢calismasi
sonucunda TENS’in farkli sekilde kullamimini igeren 2 makale
bulunmustur. Bu makalelerden birinde direngli egzersiz sirasinda
uygulanan TENS'in saglikli deneklerin agr1 yogunlugu ve fiziksel
performanst tizerindeki ani etkileri aragtirilmistir [15]. Diger makalede
ise KOAH hastalign olanlarda egzersiz sirasinda akupunktur
noktalarma TENS uygulanmistir [16]. Bu makaleler impingement
sendromlu hastalarda, giinliik yasam aktiviteleri sirasindaki omuz
agrisinin, hastalarda harekete ve egzersize karst korku olusturmast [5],
hareket/egzersiz esnasinda TENS uygulamasi ile bu kisir dongiiniin
ortadan kaldirilabilirligi varsayimini bize sunmustur. Egzersizle
birlikte yapilan TENS uygulamasmin ozellikle kinezyofobi basta
olmak fiizere agrist olan bireylerde farkli parametreler {iizerine
etkilerinin incelenmesine ihtiya¢ duyuldugu diisiinilmiistiir.

Tim bu bilgiler 1s131inda ¢alismada omuz impingement sendromlu
hastalarda kliniklerde rutin sekilde egzersiz Oncesinde uygulanan
TENS ile egzersiz esnasinda yapilan TENS uygulamasinin agri, eklem
hareket agikligi ve kinezyofobi diizeyi {izerine etkilerinin
kargilastirilmas1 amaglandi. Bu dogrultuda ¢alismanin hipotezi,
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egzersiz esnasinda yapilan TENS uygulamasinin, egzersiz dncesinde
yapilan TENS uygulamasma goére agri ve kinezyofobi diizeyini
azaltarak eklem hareket agikligini artirma agisindan daha etkili bir
yontem olabilecegidir.

YONTEM
Katihmeilar

Caligmaya, 15 Ocak-15 Haziran 2023 tarihleri arasinda Gebze Fatih
Devlet Hastanesi’ne gelen 18-65 yag araliginda omuz impingement
tanis1 alan 40 hasta dahil edildi. Caligmaya katilacak goniilliiler
calisgma hakkinda bilgilendirildi ve aydinlatilmis onam formu
imzalatildi. Aydinlatilmig onam formunun bir niishas1 hastaya verildi
ve istedigi zaman ¢alismadan ¢ikma hakkina sahip oldugu belirtildi.
Calismaya 18-65 yas arasinda, uzman hekim tarafindan impingement
sendromu tanisi konulan, en az 1 aydir omuz agrisina sahip, Neer ve
Hawkins Testleri pozitif olan hastalar dahil edildi. Caligmadan {ist
ekstremitesinden operasyon gegiren, romatoid artrit gibi sistemik
rahatsizliklart olan, ilgili yas araliginda ve calismaya katilmaya
goniilli olmayan hastalar dislandi. Ayrica kognitif agidan iletisim
kuramayan, degerlendirme ve egzersizler sirasinda problem yasanan
bireyler de ¢aligma disinda tutuldu.

Veri Toplama Araclari

Tedavi Oncesi ve sonrast Viziiel Analog Skala (VAS) ile agn siddeti,
gonyometre ile omuz fleksiyon, abduksiyon, aktif ve pasif internal ve
eksternal rotasyon eklem hareket agikliklari, Tampa Kinezyofobi
Olgegi ile kinezyofobi diizeyi degerlendirildi. Ayrica hastalara tedavi
oncesi ve sonrast Neer ve Hawkins testleri uyguland: ve Agrili Ark
Bulgusu sorgulandi.

Hasta Degerlendirme Formu: Hastala.rln ad1, soyadi, yasi, boyu, viicut
agirhgl, viicut kitle indeksi (VKI), meslegi, medeni durumu,
semptomlari, etkilenen ekstremitesi ve dominant tarafi sorgulanarak
not edildi.

Viziiel Analog Skalasi (VAS): Calismada agrinin sorgulanmast VAS
kullanilarak yapildi. VAS, 0 ile 10 arasinda agriy1 degerlendiren likert
bir olgektir. “0” agri yok, “10” ise olabilecek en siddetli agriyr
tanimlamaktadir. Tedavi Oncesi ve sonrasinda hastalardan 0 ile 10
arasinda aktivite sirasindaki agrisina karsilik gelen noktayi
isaretlemeleri istendi [17].

Gonyometrik Eklem Hareket Acikhigr Olgiimii: Omuz fleksiyon,
abduksiyon, aktif ve pasif internal ve eksternal rotasyon eklem hareket
acikliklar1 gonyometre ile tedavi Oncesi ve sonrasinda Olgiildii.
Olgiimler hasta sirt iistii yatar pozisyonda iken yapildi. Normal deger
olarak fleksiyon ve abduksiyon igin 0°-180°, i¢ ve dis rotasyon i¢in 0°-
90° referans alind1 [18] (Sekil 1).

Tampa Kinezyofobi Ol¢egi: Tiim hastalarin hareket korkusu diizeyleri,
Tampa Kinezyofobi Olgegi ile degerlendirildi. Tampa Kinezyofobi
Olgeginde 4 puandan olusan likert puanlama (1: Kesinlikle
katilmiyorum, 4: Tamamen katiliyorum) kullanilmaktadir. Hasta,
toplam skor olarak, 17-68 arasinda bir puan almaktadir. Olgek
sonucunda elde edilen toplam puanin yiiksek olmasi, kinezyofobi
diizeyinin yiiksek oldugu anlamia gelmektedir. Harekete bagli korku
ve kacinmayi degerlendiren bu Olgegin, Tirk diline adaptasyonu
Yilmaz ve ark. tarafindan yapilmi, Olgek gegerli ve giivenilir
bulunmugtur [19].

Neer Testi: Neer testi uygulamasi sirasinda hasta otururken,
degerlendirici fizyoterapist ayakta skapulalari stabilize etti. Internal
rotasyon ile kol pasif olarak fleksiyon ve abdiiksiyon arasinda eleve
edildi. Bu manevra sirasinda omuz impingement sendromu varliginda
agr1 ortaya ¢ikmaktadir [20]. Bu test hastalara tedavi 6ncesi ve sonrasi
iki defa uygulandi.

Hawkins Testi: Hawkins testi sirasinda hastanin kolu 90° fleksiyona,
abduksiyon ve internal rotasyona getirilir. Bu manevra ile tiiberkiiliim
majus, korakoakromial ligamentin altina itilir ve bu sayede omuz
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impingement sendromu varliginda agri gozlemlenir [21]. Bu test de
tedavi Oncesi ve sonrasi iki defa uygulandi.

Agrili Ark Bulgusu: Omuz abduksiyonu sirasinda 60-120° arasinda
omuz ekleminde agr1 ortaya ¢ikiyorsa agrili ark bulgusu pozitiftir ve
impingement varligini gosterir [22]. Bu bulguya tedavi Oncesi ve

w

sonrasi bakildi.
“

Sekil 1. Hastalarda eklem hareket agikligi degerlendirmesi
Tedavi Gruplari

Calismaya toplamda 40 hasta alindi. Dahil edilme kriterlerine uyan
impingement sendromlu hastalar, basit randomize bir sekilde (yazi-
tura atilmasi) 20 kontrol ve 20 ¢aligma grubuna olacak sekilde
dagitild.

Kontrol Grubu: TENS Sonrasi Egzersiz Uygulama Grubu

Hastalara 3 hafta boyunca toplamda 12 seans uygulama yapildi. Tedavi
seanslar hafta i¢i giinlerde, giinde en fazla bir seans olacak sekilde
diizenlendi. Hastalara klinikte yaygin sekilde kullanilan 8 dk ultrason
uygulamasinin ardindan 20'ser dk hot-pack ve TENS uygulamasi
yapildi. Hemen ardindan omuz bolgesi kaslarma 20 dk siiresince
kuvvetlendirme ve germe egzersizleri standart bir egzersiz protokolii
seklinde uygulandi (Sekil 2).

Sekil 2. Kontrol'grubunda egzersiz uygulamasi
Calisma Grubu: TENS ile Birlikte Egzersiz Uygulama Grubu

Hastalara 3 hafta boyunca toplamda 12 seans uygulama yapildi. Tedavi
seanslar1 hafta i¢i giinlerde, giinde en fazla bir seans olacak sekilde
diizenlendi. Hastalara klinikte yaygin sekilde kullanilan 8 dk ultrason
uygulamasinin ardindan 20 dk hot-pack uygulamasi yapildi. Kontrol
grubundan farkli olarak calisma grubunda egzersiz tedavisi 20 dk
boyunca TENS uygulamast ile birlikte yapild: (Sekil 3).
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Sekil 3. Calisma grubunda TENS bagli iken egzersiz uygulamasi
Tedavi

Ultrason Uygulamasi: Omuz impingement sendromlu hastalara
oturma pozisyonunda, Chattanooga marka cihaz ile glenohumeral
eklem cevresine 3 MHz frekansli, tedavi dozu ortalama 1.5 w/cm?
olacak sekilde 8 dk boyunca daireler g¢izilerek ultrason tedavisi
uygulandi.
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Hot Pack Uygulamasi: Lokal dolagimu artirmak icin silikon dioksit ile
doldurulan ve 6zel kazanlarda 65-90°C'de saklanan hot-pack, orta
kalmlikta bir havluya sarilarak agrili omuz bolgesine yerlestirildi. Hot-
pack torbasinin sicakligi hastayi rahatsiz edecek diizeyde fazlaysa,
ilave havlu konuldu. Hasta mahremiyetinin korunmasi amaciyla
viicudun agik boliimleri bagka bir havluyla ortiildii. Hot-pack
uygulamasi 20 dk siirdii [23].

TENS Uygulamasi: Hastanin glenohumeral eklemindeki agrili bolge
araya alinarak 20 dk boyunca Chattanooga marka cihaz araciligiyla
frekanst 60-120 Hz arasinda, gegis siiresi 50-100 psn olan
konvansiyonel TENS uygulamasi yapildi [24] (Sekil 4).

7 e ¥

Sekil 4. TENS uygulamasi
Egzersizler: Her iki gruba standart bir egzersiz programi uygulandi.
Codman (sarkag) egzersizleri, tam hareket agikliginda wand (sopa)
egzersizleri, theraband egzersizleri, izometrik egzersizler, parmak
merdiveni, pasif germe egzersizleri fleksiyon, abduksiyon ve rotasyon
yoniinde eklem hareket agikliklarini artirmak amaciyla 1 set, 10
tekrarli olacak sekilde uygulandi. Egzersiz programinin zorluk
seviyesi, progresif sekilde diizenlendi. Ilk hafta, codman (sarkac),
wand (sopa) ve parmak merdiveni egzersizleri hafif tempoda ve
agirhiksiz - gerceklestirilirken; sonraki hafta orta tempoda-kismi
agirlikla; son hafta ise, tempolu-agirlikla olacak sekilde uygulandi.
Theraband egzersizleri ise sirasiyla hafif, orta ve tolere edebildigi
diizeyde agir renklere gegis yapilacak sekilde uygulandi. Hastalarin
tedavi programlari tamamlandiktan sonra egzersizler fizyoterapist
tarafindan ev programi seklinde planlanarak verildi.

Etik Onay

Caligma Saglik Bilimleri Universitesi Kocaeli Derince Egitim ve
Arastirma Hastanesi Klinik Arastirmalar Etik Kurulu tarafindan
onaylandi. Calisma Kocaeli Gebze Fatih Devlet Hastanesinde
gerceklestirildi. Caligma ig¢in gerekli kurum izin yazilari alindi
(Protokol N0:2022-141).

istatistiksel Analiz

Arastirmada elde edilen verilerin analizinde, %95’lik giiven
araliginda, anlamlilik p<0.05 diizeyinde SPSS 11.5 istatistik programi1
kullanildi. Verilerin normal dagilima uygunlugu “Kolmogorow
Smirnow/Shapiro Test”, histogram ¢izimi ve normal dagilim
grafikleriyle sorgulandi. Degiskenlerin incelenmesinde normal
dagilim saglanmadigi i¢in tedavi Oncesi-sonrasi grup ici
karsilagtirmalarda "Wilcoxon Signed Rank Test", tedavi sonrasi ile
oncesi arasindaki farkin gruplar arasindaki karsilastirmalarinda ise
"Mann Whitney U Testi" kullanildi.

Orneklem biiyiikliigiiniin belirlenmesi igin daha 6ncesinde yapilan
benzer bir aragtirma bulunamadigindan 15 Ocak-15 Haziran 2023
tarihleri arasinda ¢alismaya katilmaya goniillii olan tiim hastalar dahil
edildi. Bu nedenle ¢aligmanin 6rneklemi, kolayda drnekleme yontemi
ile belirlendi ve bu dogrultuda her bir grup basina en az 20 hasta alindi.

BULGULAR

Calismaya 20'si caligsma grubunda, 20'si kontrol grubunda olmak iizere
toplam 40 hasta dahil edildi. Kontrol grubunun %20’si erkek, %80’
kadin; ¢alisma grubunun %15’i erkek, %85°1 kadind1. Yas ortalamasi
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kontrol grubunun 60.30+2.79 y1l, ¢alisma grubunun ise 61.00+2.38 y1l
idi. Gruplar yas, cinsiyet ve viicut kitle indeksi agisindan benzerlik
gosteriyordu. Calismamizda hastalarin 35 tanesi sag dominant olup 26
tanesinin sag omuzu etkilenmisti (Tablo 1).

Tedavi Oncesi tim hastalarin Neer, Hawking testleri ve agrili ark
bulgular pozitifti. Tedavi sonrasinda kontrol grubunda 12, deney
grubunda 14 hastanin test sonuglar1 negatife donmiistii (Tablo 1).

Agri, aktif ve pasif eklem hareket acikliklari ile kinezyofobi tedavi
oncesi ve sonrast degerleri karsilastirildiginda her iki grupta da tiim
parametreler acisindan istatistiksel olarak anlamli gelismeler bulundu
(p=0.001). Gruplar arasi parametrelerin tedavi sonrast ile Oncesi
arasindaki degisim farklari karsilastirildiginda, iki grup arasinda
kinezyofobi (p=0.033), pasif (p=0.001) ve aktif (p=0.003) eksternal
rotasyon eklem hareket aciklig1 degerleri agisindan istatistiksel olarak
anlamh farklilik saptanirken; agr1 (p=0.568), fleksiyon (p=0.653),
abduksiyon (p=0.066), pasif (p=0.523) ve aktif internal rotasyon
(p=0.692) parametreleri agisindan istatistiksel olarak anlamli farklilik
bulunmadi (p>0.05) (Tablo 2, Tablo 3). Calisma boyunca herhangi bir
olumsuz durum yaganmazken, caligmadan ¢ikarilan ya da ¢ikmak
isteyen hasta olmadi.

Tablo 1. Calismaya dahil edilen hastalarin demografik ozellikler ile
klinik test sonuclarmin her iki grup acisindan karsilastirilmasi

Ozellik

Kontrol Grubu
(n=20) (OrtSS)

Calisma Grubu
(n=20) (Ort=SS)

Cinsiyet (E/K)

4116 (20%-80%)

3/17 (15%-85%)

Yas (y1l) 60.302.79 61.00+2.38
Boy (cm) 166.30+7.24 166.75+7.34
Viicut agirligi (kg) 78.15+£8.97 78.30+8.73
VKI (kg/m?) 28.31+3.32 28.32+4.20
Dominant ekstremite 1 g/5 (9096-10%) 1713 (85%-15%)
(sag/sol)

Etkdlenen ekstremite 1 »/g (609%-40%) 1416 (70%-30%)
(sag/sol)

Tedavi Sonrasi

Neer Testi 8/12 6/14
(Pozitif/Negatif)

Tedavi Sonrasi

Hawkins Testi 8/12 6/14
(Pozitif / Negatif)

Tedavi Sonras1 Agrili

Ark 7/13 6/14

(Pozitif / Negatif)
Ort: Ortalama; SS: Standart Sapma; VKI: Viicut Kiitle Indeksi; E: Erkek; K: Kadin;
Neer, Hawkins ve Agrili Ark Testleri tiim hastalarda tedavi éncesi pozitif idi.

Tablo 2. Caligmaya dahil edilen hastalarin agri ve kinezyofobi

diizeylerinin grup ici ve gruplar arasi karsilastiriimasi

Kontrol Grubu Calisma Grubu
(n=20) (n=20)

Parametre 5 T pAz
(Ort£SS) - (Ort£SS) >
Agn TO 710£125 [ oox  6AOELI8 o0 _01'.16%‘2
Agn TS 165:103 OB 1a0s076 3942 _(’1‘_%153%
AFark -5.45+1.35 - -5.20+1.43 . _%ggﬁ
?g‘ezy"fc’bi 42654752 oo, 42954957 oo _%g;
.'g”ezy(’f"bi 37800692 378 34851665 270 _01‘_22%
*
AFark -4.85+5.98 - -8.105.76 - (_)'2(%5

Ort: Ortalama; SS: Standart Sapma; TO: Tedavi éncesi; TS: Tedavi sonrasi; AFark:
Tedavi sonrasi-Tedavi oncesi; p*: Grup i¢i anlamhilik degeri; p*: Gruplar arast anlamlilik
degeri.
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TARTISMA

Calismadan elde edilen sonuglara gore, egzersiz sirasinda yapilan
TENS uygulamasimnin, egzersiz Oncesinde yapilan TENS
uygulamasina gore kinezyofobiyi azaltma, aktif ve pasif eksternal
rotasyon agilarii artirma agisindan daha etkili bir yontem oldugu
sonucuna varildi. Calismadan elde edilen 6nemli bulgulardan bir digeri
ise her iki tedavi grubunun da agri, eklem hareket agikligi ve hareket
korkusu tizerine kayda deger diizeyde gelismeler saglanmasiydi. Bu
bulgu, bekledigimiz bir sonugtu. Ciinkii konvansiyonel fizyoterapi
programi igerisinde uygulanan yaklasimlarin, o&zellikle omuz
problemlerinde agriy1 azaltmada ve fonksiyonelligi artirmada etkili
oldugu kanitlanmistir [25]. Bu nedenle ¢alismamizda her iki tedavi
grubunda da uygulanan konvansiyonel tedavi programi daha onceki
literatiir calismalar1 dikkate alinarak olusturuldu [26]. Arastirmamizda
kontrol grubuna uygulanan konvansiyonel fizyoterapi programi
elektrofiziksel ajanlardan sicak ajanlar, TENS ve terapatik ultrason
gibi kliniklerde en sik kullanilan fizik tedavi modalitelerini igerdi.
Sonug olarak, ¢aligmamizda elde edilen bu bulgu literatiir ile benzerlik
gostermektedir. Bu agidan caligmamizla paralellik gdsteren igrek ve
ark.'in yaptiklar1 caligmada, impingement sendromlu hastalara TENS,
terapatik ultrason ve infrared uygulamalarina ek olarak terapatik
egzersizlerin yer aldig1 4 haftalik konvansiyonel fizyoterapi programi
uygulanmis ve agri, eklem hareket acikligi basta olmak iizere tiim
parametreler {izerine olumlu etkiler elde edilmistir [24]. Ayrica bu
aragtirma da uygulanan terapatik egzersizlerin impingement sendromu
tedavisinde etkili oldugu ve terapistler tarafindan da yaygin olarak
tercih edildigi bilinmektedir [26].

Agri, omuz impingement sendromlu hastalarda en Onemli
yakinmalardan biridir ve buna bagli olarak gii¢c kayb1 ortaya ¢ikabilir.
Agr diizeyini azaltmak, impingement sendromlu hastalarda en 6nemli
amaglardan biridir [25]. Yapilan bu ¢calismada TENS kullaniminin agr1
diizeyi iizerine etkili oldugu goriildii. Bu bulgu da yine literatiirle
benzerlik gosteren ve beklenen bir sonugtu [24]. Ancak gruplar arasi
karsilagtirmalara baktigimizda, TENS'in tedavide uygulama seklinin
farkli olmasi agri tizerinde farkli bir etki yaratmadi. Zira, bulunan bu
sonu¢ Menezes ve ark.’in ¢alisma sonuglari ile benzerdir. Calismada,
giiclendirme egzersizleri sirasinda TENS uygulamasi yapilmig ve
bunun agr1 yogunlugu iizerindeki etkisine bakilmistir. Calisma
sonucunda egzersiz sirasinda yapilan TENS uygulamasi ile plasebo
TENS uygulamasi arasinda anlamli bir fark bulunmamustir [15].

Her iki gruptaki hastalarin kinezyofobi diizeylerinin 12 seanslik tedavi
sonrasinda azalmasina ek olarak, TENS uygulamasinin egzersiz
oncesinde uygulanmasina kiyasla, egzersiz sirasinda uygulanmasinin
kinezyofobi diizeyini daha fazla azalttigi tespit edildi. Kinezyofobi
diizeyinin her iki grupta da azalmasini, hastalarin agr1 diizeylerinin
azalmasina baglamaktayiz. Zira, literatiirde kinezyofobi ile agr
arasindaki iliskiye bakilan bir caligmada, her iki parametrenin
birbiriyle iligkili oldugu ve agr1 yogunlugunun kinezyofobi iizerindeki
etki boyutunun %19 oldugu goriilmiistiir [27]. Yapti§imiz ¢alismada
da uyguladigimiz tedavi ile paralel olarak agr1 yogunlugunun azaldigi,
bununla birlikte kinezyofobi diizeyinde de anlamli oranda azalma
oldugu bulundu. Ote yandan kontrol grubuna kiyasla, calisma
grubundaki hastalarin kinezyofobi diizeylerinin daha fazla azalma
sebebini ise, Oncelikle eksternal rotasyon eklem hareket agikligindaki
artisa, ek olarak da TENS uygulamasi sirasinda hastanin egzersizleri
agrisiz  yapma olasilifina  baglamaktayiz.  Ciinkii ~ kronik
muskuloskeletal sistem agris1 olan bireylerde kinezyofobi diizeyinin
daha limitli eklem hareket agiklig1 ile iligkili oldugu, eklem hareket
actkligindaki artisin kinezyofobi diizeyini azaltabilecegi gosterilmistir
[27]. Bizim ¢aligmamizda da eksternal rotasyon eklem hareket agiklig
degerlerinin ¢alisma grubunda daha fazla gelisme gosterdigi, buna
bagli olarak kinezyofobi diizeyini azalttign diisiiniilebilir. Ayrica
calisma grubundaki hastalarin egzersizler sirasinda hareketleri daha
rahat yapabildigini gozlemsel olarak soyleyebiliriz. Nihai olarak bu
bulgu, c¢alismamizin basinda kurdugumuz hipotezimizi dogrular
niteliktedir.
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Tablo 3. Caligmaya dahil edilen hastalarin aktif ve pasif eklem hareket
aciklik degerlerinin grup i¢i ve gruplar arasi karsilastiriimasi
Kontrol Grubu (n=20) Calisma Grubu (n=20)

Parametre

p p p?
(Ort£SS) > (OrtSS) 7 >

- 0.381
Fleks ATO 125.50417.91 o0, 131001474 00 e
Fleks ATS 164002981 39 yer7sigso 3929 0480
0.653
AFark 38.50+19.47 - 36.75+18.22 - 0450
u 0.109
Abd ATO HLTSEITTL o 12200£1905 000 oo
AbdATS 147751617 8 isp0001081 3992 _%";2974
0.066
AFark 36.00+12.20 - 30.00+12.35 - 1841
. . 0.518
iR PTO 64.25¢17.86 o 01, 62741642 oo v
iR PTS 85.00£1135 o7 86.50+5.87 -3.848 0.640
-0.468

0.523
AFark 20.75+11.03 - 23.75+12.23 - .0.639
. ) 0.690
IR ATO S6.00£19.16 01w 552541802 0. oo
IR ATS 82.00+13.21 -3.744 82.25+8.80 -3.831 0.508
-0.662

0.692
AFark 26.00+13.63 - 27.00£13.11 - -0.396
) 0.396
ER PTO 482541672 (00, 44T5EI295 0. parg
ERPTS 707581406 0929 82.75+7.34 -3.934  0.002%
-3.064
0.001*
AFark 22.50+13.52 - 38.00+11.28 - 3,565
) 0.521

ER ATO 402561617 o0 367561406 o0 g
R _ *

ER ATS 61.25+12.01 3.932 69.50+9.01 3.928 0007
-2.674
0.003*
AFark 21.00+10.95 - 32.75+11.63 2,649

Fleks: Fleksiyon; ATO: Aktif tedavi oncesi; ATS: Aktif tedavi sonrasi; Abd: Abduksiyon;
PTO: Pasit tedavi éncesi; PTS: Pasif'tedavi sonrasi; IR: Internal rotasyon; ER: Eksternal
rotasyon; Ort: Ortalama, SS: Standart Sapma,; AFark: Tedavi sonrasi-Tedavi éncesi, p*:
Grup i¢i anlamhilik degeri; p: Gruplar arast anlamlilik degeri.

Omuz impingement sendromunda aktif ve pasif omuz eklem hareket
acikligi Olgtimleri sirasinda, abdiiksiyon ve ozellikle i¢ rotasyonda
kisitliliklar saptanabilir. Bu yonde yapilan omuz eklem hareketleri,
kompresyon ve agriyr artiracagindan hastalar genellikle kollarini
hareket ettirmekten kag¢inirlar [28]. Bu nedenle ¢alismamizda,
fleksiyon ve abdiiksiyon Sl¢limlerine ek olarak, i¢ ve dig rotasyon
sirasindaki normal eklem hareket acikligi degerleri aktif ve pasif
olarak incelendi. Her iki grupta da tiim yonlerde hem aktif hem pasif
eklem hareket agikliklarinda anlamli diizeyde artig saptandi. Bilek ve
ark. yaptiklart ¢alismada, TENS ve HVPS (Yiiksek Voltaj Kesikli
Akim) akimlarinin normal eklem hareket agiklig1 tizerindeki etkilerini
incelemislerdir. Sonug olarak, ikisinin de etkili oldugunu ancak HVPS
akiminin daha etkili oldugunu belirtmislerdir [29]. Kul ve ark.
tarafindan yapilan calismada, omuz impingement sendromu olan
hastalarda kinesiotape ve konvansiyonel fizik tedavi uygulamalari
kargilastirilmistir. Caligma sonucunda konvansiyonel fizik tedavi
grubunda tiim agilarda belirgin bir sekilde iyilesme bildirilmistir [30].
Bu ¢aligma sonuglar1 da bizim sonuglarimizla uyumlu gériinmektedir.
Son olarak Celik ve ark.’m yapmus oldugu ¢alismada, konservatif
tedaviye ek olarak farkli iki egzersiz programi karsilastirilmistir.
Calisma sonucunda 90° ve iizeri wand egzersizlerinin eklem hareket
acikligini artirmada etkili oldugu bulunmustur [31]. Literatiirle benzer
sekilde, caliymada tedavi programi igerisinde wand egzersizleri,
fleksiyon ve abduksiyon yonlerinde 90° iizerine ¢ikacak sekilde
hastalara uygulandi ve grup ici karsilastirmalara bakildiginda eklem
hareket agikligi degerlerinde anlaml: diizeyde iyilesmeler saglandi.

Egzersiz esnasinda uygulanan TENS modalitesinin agri, kinezyofobi
ve eklem hareket acgikligi gibi hastanin primer sikayetleri tizerine
etkilerinin incelendigi c¢aligmamiz, literatiirde bildigimiz kadariyla
yapilan ilk calismadir. TENS modalitesinin egzersiz sirasinda
uygulanmasinin, kliniklerde rutinde uygulanan egzersiz Oncesinde
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yapilmasma kiyasla, ozellikle kinezyofobi ve eksternal rotasyon
acilarina kayda deger diizeyde katki saglamasi ¢alismamizin giiglii
yonlerindendir.

Caliymanin Limitasyonlar:

Calismamizda bazi limitasyonlar bulunmaktadir. Bunlardan ilki ve en
onemlisi, c¢aligmamizda bir power analiz istatistik yOntemi
uygulanmamis olmasidir. Bu dogrultuda 6rneklem biiyiikliigii kolayda
orneklem yontemi ile belirlenmis olsa da, dahil edilen hasta sayisinin
yeterli olup olmadigr acik degildir. Ek olarak kadin ve erkek
cinsiyetine gore dagilim esit degildir. Bu durum, iyilesme diizeyleri
acisindan farklilik olugturmus olabilir.

SONUC

Calismamizda elde edilen bulgulara gore, TENS modalitesinin
egzersiz sirasinda yapilmasi, egzersiz Oncesinde yapilmasma gore
kinezyofobi diizeyi ve eksternal rotasyon eklem hareket agiklig
agisindan daha etkili bir yontemdir.

Etik onay: 2022/141 Saglik Bilimleri Universitesi Kocaeli Derince Egitim ve
Arastirma Hastanesi Klinik Arasturmalar Etik Kurulu
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Tiirkiye’de hiinnap meyvesi olarak bilinen Z. jujuba’nin fenolik
bilesenleri ve ikincil metabolit igeriklerinin beslenme ve saglik etkileri
son yillarda sikga arastirilmaktadir. Bu nedenle calismada hiinnap
meyvesinin fenolik bilesikler ve ikincil metabolitler a¢isindan saglik
etkileri aragtirllmaya calisildi. Caligmada igerik analizi yontemi
kullanilarak Pubmed, Sciencedirect, ClinicalKey, Cochrane Library
gibi bilimsel temelli veri tabanlar1 araciligiyla “Ziziphus jujuba” veya
“Jujube” ve “Health effects” anahtar kelimelerini bir arada i¢eren 2013-
2023 yillar1 arasinda yayimlanmis, tam metin erisilebilen ¢aligmalar
igerik analizi yontemi kullanilarak aragtirmacilar tarafindan hazirlanan
“Ziziphus Jujubanm Saglik Uzerine Etkileri Yaym Degerlendirme
Formu” ile degerlendirildi. Formda makalenin adi, yayin yili, aragtirma
tipi, meyvenin kullanim sekli, arastirma degiskenleri, caligma
materyali ve ¢aligmanin sonucuna dair bilgileri elde etmeye yonelik
maddeler yer almaktaydi. 2013-2023 yillar1 arasinda 677 yaymlanmig
calisma mevcuttu. Bu caligmalarin  %5.0°1 (n=34) igerik analizi
caligmamiza uygundu ve kabul edilmisti. Arastirma tipi in vitro
(%47.1) ve in vivo (%52.9) olarak belirlendi. Yapilan 18 in vivo
¢alismanin tiimii randomize kontrollii ¢alismaydi. Hiinnap meyvesinin
caligmalarda en sik %67.6 ile ekstraksiyon formunun kullanildigi
belirlendi. Incelenen ¢aligmalarda kullanilan diger formlar ise %17.6
dogal, %5.9 surup, %2.9 bal formu ve %5.9 toz formuydu. Saglik
etkilerinin aragtirilma siklig1 incelendiginde birinci sirada %29.4 ile
antikanserojen etki yer alirken, %14.7 ile kalp damar hastaliklari,
%14.7 ile norolojik hastaliklar, %8.8 ile karaciger hastaliklar1, %5.9 ile
gastrointstinal sisteme etkisi ve %5.9 ile diyabet iizerine etkilerinin
aragtirildign  saptandi. Calismamiza hiinnabin  2013-2023  yillarn
arasinda yapilmis ve saglik etkilerinin arastirildigi ¢aligmalar dahil
edildi. Calismamiza dahil edilen 34 ¢alismanin tamaminda meyvenin
farkli formlarinin olumlu saglik etkileri olusturdugu gosterildi. Hiinnap
ile ilgili ¢aligmalarin biiyiik cogunlugu iilkemiz de dahil olmak iizere
derleme niteliginde olup; klinik ¢aligmalarin sayisinin yeterli olmadig:
goriildii. Hiinnap meyvesinin saglik iizerine etkilerinin daha iyi
degerlendirilebilmesi  igin, hayvan ve insan caligmalarmnin
arttirtlmasina ihtiyag¢ vardir.

Anahtar Kelimeler: Ziziphus Jujuba, Terapdotik, Antikanserojen,
Flavonoid

ABSTRACT

The nutritional and health effects of phenolic components and
secondary metabolite contents of Z. jujuba, known as jujube in
Turkey, have been frequently investigated in recent years. For this
reason, the health effects of Z. jujuba in terms of phenolic
compounds and secondary metabolites were investigated in this
study. In the study, using the content analysis method, it was
published between 2013-2023, which includes the keywords
"Ziziphus jujuba" or "Jujube" and "Health effects", through scientific
databases such as Pubmed, Sciencedirect, ClinicalKey, Cochrane
Library, full-text accessible The studies were evaluated with the
"Effects of Ziziphus Jujuba on Health Publication Evaluation Form"
prepared by the researchers using the content analysis method. In the
form, there are items to obtain information about the name of the
article, the year of publication, the type of research, the use of the
fruit, the research variables, the study material and the result of the
study. There are 677 published studies between 2013-2023. 5.0%
(n=34) of these studies were suitable for our content analysis study
and were accepted. The study type was determined as in vitro
(47.1%) and in vivo (52.9%). All 18 in vivo studies are randomized
controlled trials. It was determined that the extraction form of jujube
fruit was used most frequently with 67.6% in the studies. Other forms
used in the studies examined are 17.6% natural, 5.9% syrup, 2.9%
honey form and 5.9% powder form. Among the health effects,
anticarcinogenic effect ranked first with 29.4%, cardiovascular
diseases with 14.7%, neurological diseases with 14.7%, liver
diseases with 8.8%, effects on the gastrointestinal system with 5.9%
and diabetes with 5.9% were determined. In our content analysis
study, studies conducted between 2013 and 2023 and investigating
the health effects of Z. jujuba were included. In all of the 34 studies
included in our study, it has been shown that different forms of the
fruit have positive health effects. Most of the studies on Z. jujuba,
including our country, are in the nature of compilation; The number
of clinical studies was found to be insufficient. In order to better
evaluate the effects of Ziziphus jujuba fruit on health, studies on
experimental animals and humans need to be increased.
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GIRiS

Rhamnaceae ailesi 57 cins ve 950 tiir i¢eren, 6zellikle tropik bolgelerde
olmak iizere cesitli ekolojik kosullara uyum saglama yetenegi
sayesinde diinya c¢apinda yetistirilebilen bir bitkidir. Rahmence
ailesinin cinslerinden biri olan Ziziphus cinsi igerisinde 58 tiir
bulunmaktadir. Ziziphus cinsi, dikenli c¢alilar ya da kiigiik agaglar
seklinde yetismektedir [1]. Ziziphus agaci kis aylarinda yapraklarini
doken Nisan-Mayis aylart arasinda tekrar c¢igek acan; meyveleri
genellikle Eyliil-Ekim aylar1 arasinda olgunlasan, dikenli bir agactir.
Hiinnap olarak da bilinen Z. jujuba ilk yesil renkte olup daha sonra
yavas yavas koyu kirmizi renge doniisen, tek cekirdekli, sekli oval veya
kiiresel, koyu kirmizi renkli yilizeyli ve diizensiz kirisikliklara sahip bir
meyvedir. Meyvenin ekzokarbi ince, mezokarbi kahverengi veya agik
kahverengi, etli, yumusak, seker acisindan zengin ve yagli yapist
bulunmaktadir. Ayrica diger bitki tiirlerine gore igerik, biiyiikliik, koku,
lezzet ve olgunlagma siiresi farklilik gostermektedir [1-3]. Orta Dogu,
Giiney Afrika ve Giiney Amerika’da Ziziphus cinsine ait Z. jujuba, Z.
mauritiana, Z. nummularia, Z. spina-christi ve Z. xylopyrus olmak
lizere bes tiirlin kiiltiivatif yontemlerle yetistiriciligi yapilmaktadir [1].

Hinnap meyvesinin Dbilesiminde ortalama %80-83 nem, %17
karbonhidrat, %0.76-1.8 yag asitleri, %0.8 aminoasit ve %1.3 diyet lifi
icerdigi belirtilmektedir [4,5]. Hiinnap meyvesi icerigindeki diyet lifi
sayesinde tokluk siliresinin uzamasiyla enerji alimmin kontrol
edilmesine ve kan glikozunun diizenlenmesine yardimci olmaktadir.
Hiinnapta bulunan baglica karbonhidratlar glikoz, fruktoz, siikroz,
rhamnoz ve sorbitoldiir. Meyvenin igerisinde asparajin, prolin, arjinin,
alanin, serin gibi farkli amino asit tiirleri bulunmaktadir [3,4]. Hiinnap
icerigindeki yaglarin %68.5-72.4’linii doymamig yaglar olugturmakta,
yag asidi dagilimi ise oleik, linoleik, palmitik ve palmitoleik asit
seklindedir [3-5]. Ozellikle C vitamini basta olmak iizere A vitamini,
tiamin, riboflavin gibi B grubu vitaminleri ve Mg, P, K, Na ve Zn gibi
mineralleri de igermektedir [3,4]. Uygun kosullarda taze hiinnap
meyvesinin raf omrii 15 giin olarak belirlenmistir [6]. Hiinnap
meyvesinin temel aktif bilesiklerinin flavonoidler oldugu kabul
edilmektedir.

Yiiksek diizeyde katesin, epikatesin ve rutin gibi flavonoidleri
igermektedir [7]. ikincil metabolit agisindan zengin bir meyve olan 20
¢esidi hiinnap tiiriiniin analiz edildigi bir ¢alismada [8], katesin, rutin,
kersetin, luteolin, spinozin, gallik asit ve klorojenik asit basta olmak
iizere 13 farkli ¢esit flavonoid ve fenolik asidin tespit edildigi, bunun
12'sinin meyvelerde bulundugu belirtilmistir. Buna karsin Wojdyla ve
ark.’1n [4] yaptig1 bir ¢calismada hiinnap meyvesinde diger calismalarin
aksine fenolik asitlere rastlanmadig:r belirtilmistir. Hiinnaptaki
flavonoidler, ¢esit ve olgunluk diizeyine gore Onemli Olgiide
degisebilmektedir. Hiinnap meyvesinin olgunlagsmasi ile azalan
flavonoid igerigi azalan antioksidan aktivitesi ile iliskilendirilmistir [3].
Bir aragtirmada, hiinnap meyvesinin olgunlagmasi sirasinda meydana
gelen kabuk rengi degisikliginin flavonoidler, karotenoidler ve
antosiyanin seviyelerindeki degisikliklerden kaynaklandig1
gosterilmistir [9]. Hiinnap meyvesinin olgunlagsmasinin 8 evrede
incelendigi bir baska calismada tiiketime sadece 7. ve 8. evrelerde
uygun olan hiinnap meyvesinin olgunlastik¢a protein, flavonoid
igeriklerinin ve antioksidan aktivitelerinin azaldig1 kaydedilmistir [10].

Hiinnap Kuzey Cin'de geleneksel tip cergevesinde yaygin olarak
antitiimdér, ndroprotektif ve antiinflamatuar amacimin yaninda
uykusuzluk ve iilser tedavisinde kullanilmistir. Ayrica solunum sistemi,
gastrointestinal sistem, kardiyovaskiiler ve genitoliriner sistem
hastaliklarinin  tedavisinde siklikla tercih edilmistir [11]. Islami
diistinceye sahip diisiiniirlerin kaynaklarinda ise miishil, kan dolagimini

iyilestirici, enfeksiyonu azaltici olarak kullanildigi bilgisi yer
almaktadir [12]. Hinnap meyvesinin anemi ve hematolojik
hastaliklarda  kullanilmasinin ~ bilesiminde  bulunan flavonoid,

triterpenoid ve polisakkaritlerden kaynaklanabilecegi belirtilmektedir
[13]. Gilinimiizde, toksisitesi ile ilgili yeterli kanit literatiirde yer
almamakla birlikte; Ziziphus cinsi bitkilerin meyvesinin yaninda
yaprak gibi diger kullanim ve tiiketim sekillerinin antiinflamatuar,
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antidiyaretik, antidepresan, antikanser, antibakteriyel, antidiyabetik,
antioksidan hepoto koruyucu ve sedatif etkilerinin oldugu
bildirilmektedir [1,3,11].

Bu ¢aligmanin amaci hiinnap meyvesinin (Z. jujuba) saglik iizerine
etkilerinin insan ve hayvan modelleri kullanilarak yapilan deneysel
arastirmalarin  igerik analizi yOntemi ile incelenerek ortaya
¢ikarilmasidir.

YONTEM

Bu aragtirmada hiinnap meyvesinin saglik iizerine etkilerinin nicel
yontemler arasinda yer alan igerik analizi yontemi kullanilmustir. Igerik
analizi meta analiz, meta sentez (tematik icerik analizi) ve betimsel
icerik analizi olmak iizere ii¢ alt baslik altinda toplanabilmektedir.
Igerik analizi, bagimsiz nicel ¢alismalar gozden gegirilerek genel
egilimleri belirlenmesine olanak taniyan bilimsel bir yaklagim yolu
olarak gosterilebilmektedir [14]. Igerik analizi arastirma sorusunun
secimi, orneklem secimi, tarama sonuglarindan elde edilen aragtirma
verilerinin islenmesi, kodlanmasi, temalarin bulunmasi, kodlarin ve
temalarin diizenlenmesi, bulgularin tanimlamasi ve yorumlanmasi
asamalartyla tamamlanmaktadir [15]. Bu calismada ilk asamada
“hiinnap meyvesinin saglik etkileri nedir?” sorusuna yanit aranmaya
calisildi. Daha sonra belirlenen tarama ve se¢im Olgiitlerine gore
kodlamalar yapildi ve bu baglamda cesitli temalara ulasildi. Bu
asamadan sonra veriler diizenlendi, gruplandi ve uygun oldugu
durumlarda veriler sayisal hale getirilerek tablo olarak sunuldu, elde
edilen bulgular yorumlandi. Calismada kullanilan makaleler Web of
Science, Pubmed, Sciencedirect, ClinicalKey, Cochrane Library
elektronik veri tabanlari taranarak elde edildi. Calismada kullanilacak
makaleleri belirleyebilmek i¢in aragtirmacilar tarafindan bazi tarama ve
secim Olgiitleri belirlendi. Tarama olgiitleri olarak “Ziziphus Jujuba”
veya “Jujube” ve “Health effects” anahtar kelimelerini bir arada igeren
2013-2023 yillar1 arasinda yayinlanmig ve tam metin erigilebilen insan
ve hayvanlarda yiriitilen deneysel ¢aligmalar dahil edildi. Veriler,
aragtirmacilar tarafindan hazirlanan Yaym Degerlendirme Igerik
Analizi Formu ile topland: (Ek 1). Caligsmalarin se¢imi i¢in literatiir
tarama ve inceleme akis semasi Sekil 1°de gosterildi.

Konu ile ilgili toplam ¢alisma sayisi

(n: 761)

2013 yili ncesinde vapilan
calismalar (n: 84)

A\ J

A4

2013-2023 yillar arasinda yapilan
calismalar (n:677)

Derleme ve yineleyen ¢aligmalar (n:
284)

v

Arastirma makaleleri (n:393)

Tam metnine ulagilamayan

caligmalar (n: 288)

v

Tam metnine ulasilan ¢aligmalar (n:105)

v

Dislanan ¢alismalar (n: 71)

A4

Igerik analizine uygun ¢alismalar (n:34)

Sekil 1. Verilerin se¢imi igin literatiir tarama ve inceleme akis semast

Makaleler formda yer alan tema ve kod listesine gore analiz edildi.
Calismanin kapsamindaki temalar; yayinlandig: yil, arastirma modeli,
kullanim sekli, arastirma degiskenleri, caligma materyali ve ¢alismanin
degiskenler tizerindeki sonuglarina gére belirlendi. Bu temalara gore
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arastirmacilar tarafindan tablolastirilan makaleler karsilastirilarak, her
bir aragtirmaci tarafindan ayni makaleye ulasilip ulagilmadigi kontrol
edidi. Farkli veri tabanlarindan tekrar eden ¢aligsmalar dikkate alinmad.
Bu sekilde arastirmanin giivenirligi ve i¢ gegerliligi saglanmaya
caligildi.

Icerik analizine dair elde edilen veriler IBM SPSS Statistics for
Windows, Version 22.0. Armonk, NY: IBM Corp programi ile analiz
edildi ve degerlendirildi.

Tablo 1. Aragtirmaya dahil edilen aragtirmalar ve nitelikleri

BULGULAR

Belirlenen tarama Olgiitlerine gore yapilan ilk tarama sonucunda
elektronik bilimsel tarama veri tabanlarinda konu ile ilgili 2013-2023
yillar1 arasinda yayinlanmis toplam 761 makaleye ulasildi. Bazi
makalelerin derleme galismasi oldugu ve veri tabanlarinda tekrar ettigi
belirlendi. Tam metin erigsilemeyen ve igerik analizi ¢aliymamiza
uymayan makaleler ¢ikarilarak toplam 34 makale ¢alisma kapsamina
alind1. Igerik analizi calismamiza dahil edilen arastirmalar ve nitelikleri
Tablo 1’de gosterildi.

Arastirma

Kullanim

Arastirma No Tipi Sekli Etki Materyal/Degisken Sonug
Sun ve ark., in vitro Meyve Antikanserojen Insan 1$anser hiicresi (Meme Dnoza ‘t'>ag'11 1.(anser hiicrelerinin biiyiimesini inhibe ettigi
2013 [16] Ekstrati kanseri) gosterilmistir.
Chen ve ark., S Meyve . .. Insan hiicresi (Noroendokri . L L I
2014 [17] In vitro Eks)t/:/atl Norodejeneratif h?iscarrel:le;li(;rem (Noroendokrin Hiicrelerin biiylimesini indiikledigi gosterilmistir.
Qiao ve ark, in vitro Meyve Antikanserojen Insan kanser hiicresi E;:iﬁizli?;;gge;; ucrr;:;ie iﬁzitfeﬁf “nile e
2014 [18] Ekstrati ! (Karaciger ve Meme kanseri) e i &
gosterilmistir.
Choi ve ark., in vitro Meyve Norolojik [nsan hiicresi (Néroendokrin Oksidatif stresi azaltarak noral hiicre canliligin arttirdigt
2015 [19] Ekstrati hastaliklar hiicreleri) gosterilmisgtir.
Han ve ark, L Gastrointestinal ~ Insan hiicresi (Insan bagirsak ~ Bagirsak mikrobiyota bilesimini ve metabolik
In vitro Meyve . . . . .. e
2022 [20] sistem mikrobiyotasi) fonksiyonlar1 diizenledigi gosterilmistir.
Moon ve ark., L Meyve . Insan hiicresi (Insan Insan epidermisindeki mantar tirozinaz aktivitesini inhibe
In vitro Cilt dokusu . L. e
2019 [21] Ekstrati epidermisi) ettigi gosterilmistir.
Tran ve ark Mewve Insan kanser hiicresi (Rahim
2019 [22] B In vitro Eks)t,;;tl Antikanserojen ag"21, Meme kanseri ve Antikanserojen etki gosterdigi belirtilmistir.
Losemi)
Jiang ve ark., o Meyve Alerjik Alerjik yanit }./-()lunda sitokin ﬁreitimini ba§k11ad1g1n1 ve
In vivo . Fare bunun da alerji semptomlarinin 6nlenmesi veya
2019 [23] Ekstrati reaksiyonlar . . U
hafifletilmesiyle sonuglandig: gosterilmistir.
Sabzghabaee ve in vivo Meyve Kardiyovaskiiler insan Seru@ 1ipid p"roﬁlli iiz.er‘inde olumlu potansiyel etkileri
ark., 2013 [24] Tozu olabilecegi gosterilmistir.
Aafi ve ark., in vivo Meyve Gilt dokusu fnsan HﬁnnaP .surub}lr?un yijzdek.i hipe{pigr}lentgsyf)ny tedavi
2022 [25] Surubu etmek i¢in etkili ve giivenli oldugu gosterilmistir.
. . . . Antimikrobiyal oldugu gosterilmistir. Antimikrobiyal
Rajaei ve ark., s Meyve . . Patojen Bakteri (E. coli ve S. THIIATOBIyaZ 01Cust gostertimisiir Y
In vitro Antibakteriyel aktivitenin, Escherichia coli ve Staphylococcus
2020 [26] Ekstrati aureus) \ . e
aureus'a kars1 gézlendigi belirtilmistir.
Bao ve ark., in vitro Mewve Antikanseroien Insan kanser hiicreleri Kanser hiicrelerine kars giiglii antioksidan ve sitotoksisite
2021 [27] w ) (Kolorektal kanseri) etki gosterdigi belirtilmistir.
Mi rk. . M . . Patojen Bakteri hyl r iyofilmlerinin ol kili
1a0 ve ark., in vitro eyve Antibakteriyel atojen Bakteri S‘tap y. OCO?CUS au Ieus l?l.youl m .erlr.lml olusumunu etkili
2019 [28] Ekstrat1 (Staphylococcus aureus) bir sekilde dnleyebilecegi gosterilmistir.
Liang ve ark, L Meyve . . fnsan K hiicresi . . . . . -
202 Og[ 2] In vitro EkS)t/:;tl Antikanserojen (T(SC?II:) rez?;leiarizr;; ! Antikanserojen etkiler gosterebilecegi gostermistir.

- : . . Hii inin, k: hiicresi canliligini d
Avediniveark, gy MV e e kanserhteresi (Rahim e tnemliSlide nbibe ctigi
2016 [29] Ekstrati ) agz1 ve Meme kanseri) . g, ¥ ¢ £

gosterilmistir.
Hoshyar ve . Meyve . .
ark., gO 15 [30] In vivo Eks)t,;;tl Antikanserojen Sigan Meme kanserinde sitotoksik etki gosterdigi belirtilmistir.
. . e Tiroid karsi 643 hiicre hatlari tizerinde anti-
Dabaghian ve . Meyve . . Insan kanser hiicreleri (Tiroid ol afsmomu ¢ . ucAre a‘. ar uz.?l.rm ¢ -an ! .
In vitro Antikanserojen . proliferatif ve apoptotik etkiler gosterdigi ve bir antikanser
ark., 2018 [31] Ekstrat1 kanseri) . . T
ajan1 olarak potansiyel faydali olabilecegi gosterilmistir.
Periasamy ve Kolon kanserinde hiperplaziden displaziye ve nihayetinde
y In vivo Meyve Antikanserojen Fare adenokarsinom ve kansere ilerlemesini geciktirebilecegi

ark., 2015 [32]

sonucuna varilmstir.
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Insan hepatoseliiler karsinoma HepG?2 hiicresinde

Chengveark, . . Meyve Antikanserojen Insan kanser hiereleri apoptozu indiikledigi gosterilmistir.
2019 [33] Bali (Karaciger kanser)
Zhu ve ark., s Meyve Istah I hiicreleri (I istah . . I
2022 [34] In vitro Eksil:atl rflei(anizmam yr(l)slzrlllalrll(;re eri (Insan ista Istahin diizenlenmesine yardimei oldugu gosterilmistir
Yazdanpanah .
. . . . Glik lipid metaboli tizerine olumlu etkiler
ve ark., 2017 In vivo Meyve Diyabet etkisi Insan ,1 oz Y ¢ .l.p ' r.ne .a .0 {zmast izerine ol
7 sagladigr gosterilmistir
Farhadnejad ve o ' N . Kan yaglarlr?da"argamh diizeyde aza.lma kaydedilifken,
In vivo Meyve Diyabet etkisi Insan antropometrik dlgiimlerde anlamli bir fark olmadig:
ark., 2022 [35] S
belirtilmistir.
Mohebbati ve - Meyve . . Hipertansiyonun 6nlenmesinde potansiyel yararli etkilere
I K |
ark., 2018 [36] nvivo Ekstrat1 ardiyovaskiiler  Sican sahip oldugunu gosterilmistir.
Hosseini ve . Meyve . . Kardiyak rehabilitasyon i¢in 6nemli diizeyde iyilesmeler
I K kiil
ark., 2019 [37] fivive Ekstrati ardiyovaskiiler  Sigan saglamustir.
Maddahi ve L Meyve Karaciger . Oksiiriik, yasam kalitesi ve karaciger hasarin1 anlamlt
In vivo Insan . e
ark., 2021 [38] Surubu hastaliklari diizeyde iyilestirdigi gosterilmistir.
Shen ve Li, in vivo Meyve Karaciger Fare Alkolik karaciger hastaligi tedavisinde pozitif etkiye sahip
2014 [39] Ekstrati hastaliklar oldugu gosterilmistir.
. Oksidatif stresi ve enflamasyonu onleyerek asetaminofen
Huang ve ark., In vivo Meyve Karaciger Fare kaynakli karaciger hasarina karsi giiglii olumlu etkileri
2017 [40] Ekstrati hastaliklart Y N g L
oldugu saptanmustir.
Chen ve ark., . Meyve Norolojik Insan hiicreleri (PC12 . R - ..
In vit PC12 hiicrel lumlu etki gost tir.
2013 [41] frvitre Ekstrati hastaliklar hiicreleri) c fiereleri izerinde olumlu etki gdstermistir
Rabiei ve ark., o Meyve Nérolojik Haflza ve (?avrams bozul.duklarl tizerinde onarn‘:l.etkllere
In vivo Sigan sahip oldugunu ve alzheimer hastalarinin tedavisinde
2014 [42] Ekstrati hastaliklar o S .
yararli etkileri olabilecegini diisiindiirmektedir.
Chi ve ark., L Kronik Antioksidan etki gostererek semptomlarin diizelmesini
In vivo Meyve Sigan e
2015 [43] yorgunluk sagladigr gosterilmistir.
Yiveark, 2022 . . Meyve Gastrointestinal MeFab.cil.ik. P rOﬁlk.:ri Ve bag1rsak. ﬂoras.u.n (.iegi$t.i ren dalak
In vivo . Fare eksikliginin Z. Jujuba ekstrakt: ile etkili bir sekilde
[44] Ekstrat1 sistem .
giderilebilecegi ortaya koyulmustur.
Erektil disfonksiyonlu hastalarda pelvik cerrahi sonrasinda
Resim ve ark., in viv Meyve Norolojik Sican Z. Jujuba ekstraktinin antioksidan ve antifibrotik etki
2020 [45] © Ekstrat1 hastaliklar ¢ gostererek norolojik iyilesmede fayda sagladig:
belirlenmistir.
Mostafa ve
. Meyve . tcut agirligi, kolesterol ve trigliseritte anlamli dii
Labban, 2013 In vivo W Kardiyovaskiiler  Insan Viicut agir 1ng oves ?ro Ye r1g iseritte anlaml diizeyde
[46] Tozu azalmalar sagladig gosterilmistir.
Ghanbari-Niaki Mevve
ve ark., 2022 In vivo EkS)t/;/atl Kardiyovaskiiler ~ Sican Kalp hastalig1 i¢in olumlu sonug verdigi gosterilmistir.
[47]

Aragtirma makaleleri yayinlandigi yil, arastirma tipi, kullanim sekli,
etki, materyali ve degiskenler olarak temalara ayrildi. Arastirma
makalelerinin temalarina gore dagilimi Tablo 2’de gosterildi.

Makaleler yayimlanma yillarmma gore incelendiginde; en ¢ok
¢aligmanin 2019 ve 2022 (%17.6) yilinda yapildigi saptandi. Arastirma
tipi in vitro (%47.1) ve in vivo (%52.9) olarak belirlendi. in vivo
caligmalarm tiimii randomize kontrollii caligma olup; 6 (%33.3) insan,
7 (%38.9) sigan, 5 (%27.8) fare ¢aligmas1 mevcuttu.

Calismalarda hiinnabin farkli kullanim sekilleri s6z konusuydu. En sik
ektraksiyon (%67.6) seklinde kullanilirken en nadir kullaniminin bal
(%2.9) oldugu goriildii. Makaleler yayimlanma yillarina gore
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incelendiginde; en ¢ok c¢alismanin 2019 ve 2022 (%17.6) yilinda
yapildig1 saptandi.

Arastirma tipi in vitro (%47.1) ve in vivo (%52.9) olarak belirlendi. in
vivo ¢aligmalarin tiimii randomize kontrollii ¢aligma olup; 6 (%33.3)
insan, 7 (%38.9) sigan, 5 (%27.8) fare ¢alismast mevcuttu.
Calismalarda hiinnabin farkli kullanim sekilleri s6z konusuydu. En sik
ektraksiyon (%67.6) seklinde kullanilirken en nadir kullanimimin bal
(%2.9) oldugu goriildii.

Aragtirma  makaleleri  degiskenler acisindan  incelendiginde
%24.9’unun meyvenin antikanserojen etkisi lizerine yapildigi goriildii.
Bu caligmalardan 8’inin in vitro ¢alismasi oldugu belirlendi. In vitro
¢aligmalarin %37.5’inde hiinnabin ¢oklu kanser hiicreleri iizerine etkisi
incelenirken; calismalarin %62.5’inde sadece bir kanser hiicresi
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iizerindeki etkisinin arastirildign goriildii (Tablo 2). Antikanserojen
etkinin bakildig1 ¢aligmalarin 6zellikleri Tablo 3’te verildi.

Tablo 2. Arastirmalarin temalara gore dagilimu

Aragtirma Tipi n %
In vitro 16 47.1
In vivo 18 52.9
Kullanim Sekli n %
Dogal formu (Meyve) 6 17.6
Ekstrakt 23 67.6
Surup 2 5.9
Bal 1 2.9
Toz 2 5.9
Degiskenler n %
Antibakteriyel etki 2 5.9
Antikanserojen etki 10 29.4
Gastrointestinal sisteme etkisi 2 5.9
Cilt dokusuna etKisi 2 5.9
Kalp damar hastaliklarina etkisi 5 14.7
Diyabet ve kan glukozuna etkisi 2 5.9
Istah iizerine etkisi 1 2.9
Karaciger hastaliklari/hasarina etkisi 3 8.8
Norolojik hastaliklara etkisi 5 14.7
Yorgunluk ve uyku durumuna etkisi 1 2.9
Alerjik reaksiyonlara etkisi 1 29
Calisma Materyali n %
Insan 6 17.6
Fare 5 14.7
Sigan 7 20.6
Insan kanser hiicresi 8 235
Insan hiicresi 6 17.6
Patojen bakteri 2 5.9

Tablo 3. Antikanserojen etkinin arastirildigi caligmalarin ozellikleri

Arastirma Tipi n %
In vitro 8 800
In vivo 2 200
Kullanim Sekli n %
Dogal formu (meyve) 2 20.0
Ekstrakt 7 70.0
Bal 1 10.0
Calisma Materyali n %
Fare 1 10.0
Sican 1 10.0
Insan kanser hiicresi 8 80.0
Antikanserojen Etkinin Bakildig1 fnsan Kanser Hiicreleri n* %
MCF-7 meme kanseri hiicresi 5 35.7
HepG2 karaciger kanseri hiicresi 2 14.3
HelLa ve OV2008 rahim agzi kanseri hiicresi 2 14.3
HL-60 l16semi hiicresi 1 7.1
Caco-2 ve LoVo kolorektal kanser hiicresi 3 21.4
C643 tiroid kanseri hiicresi 1 7.1

*Bazi ¢alismalar ile birden fazla insan kanser hiicresi iizerinde ¢alisildigr i¢in “n”

degerinin ¢alisma sayisindan biiyiik olmasi kabul edilmistir.
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Viicut agirligi denetimi ve diyabet {izerine etkilerinin literatiirde sikg¢a
vurgulandigl hiinnap meyvesinin; belirlenen Olgiitlere gore yapilan
tarama sonucunda diyabet ile ilgili randomize kontrollii iki (%5.9)
caligma oldugu belirlendi. Bu iki ¢alisma da insanlarda yapildigi ve
meyvenin dogal formunun kullanildig1 belirlendi (Tablo 2).

TARTISMA

Hiinnabin 2013-2023 yillar1 arasinda yapilmis ve saglik iizerine olan
etkilerinin aragtirildign ¢aligmalar dahil edildi. Caligmamiza dahil
edilen 34 caligmanin tamaminda meyvenin farkli formlarmin olumlu
saglik etkiler olusturdugu gosterilmistir. Hiinnap meyvesinin tiiketim
miktar1 ile ilgili herhangi bir toksisite belirtilmezken, saglik etkileri
dolayisiyla giinlik diyet plan1 icerisine dahil edilmesi tavsiye
edilmektedir [1]. Hiinnap meyveleri igerisinde bulunan flavonoidlerin
antimikrobiyal etki sagladigi daginilmektedir [48]. Hiinnap
ekstraktinin ~ patojen bakteri  olusumunu  etkili  bir  sekilde
Onleyebilecegi, bakteriyel pH ortamini iyilestirebilecegi ve reaktif
oksijen tiirlerinin ve flavonoidlerin hidrofobik etkisini ortadan
kaldirabilecegi yapilan bir aragtirma ile gosterilmistir [28].
Calismamiza dahil edilen iki ¢aligmada hiinnabin flavonoid ekstratinin
in vitro olarak Escherichia coli ve Staphylococcus aureus
biyofilmlerine karsgi olumlu etki sagladigi goriilmiistiir [26,28].

Hiinnap meyvesinin i¢erigi dolayisi ile giiclii bir antioksidan kapasiteye
sahip oldugu ¢alismalarla gosterilmistir. Bu etkisini deoksiribo niikleik
asit (DNA) hasarin1 Onleyebilmesi, hiicre i¢i reaktif oksijen tiirleri
(ROS) olusumunu azaltabilmesi, demir iyonu indirgeyici antioksidan
giic (FRAP) ve 1,1-Difenil-2-pikrilhidrazil (DPPH) radikal yakalama
aktivitesi sayesinde gergeklestirdigi diistiniilmektedir [27,49]. Bu
etkileri sayesinde antikanserojen etki de gostermektedirler. Ozellikle
triterpenik asitlerden betulinik asit antitimoér ve antikarsinojenik
etkileri nedeniyle aragtirmacilar ve saglik triinleri i¢in 6nemli hale
gelmigtir [50]. Hiinnap, kanser hiicrelerinin gogalmasini baskilamakta,
apoptozu arttirmakta ve proliferasyonda azalma saglamaktadir [3].
Yapilan bir¢cok c¢aligma ile meyvenin rahim agzi, meme, kolon,
kolorektal, tiroid ve karaciger gibi kanser tiirlerinde olumlu sonuglar
olusturabilecegi gosterilmistir [2,10,29-33,51]. Calismaya dahil edilen,
meyvenin antikanserojen etkisi {izerine yapilan ¢alismalarin tamami
meme kanseri hiicresi MCF-7, karaciger kanseri hiicresi HepG2, rahim
agz1 kanseri hiicreleri HeLa ile OV2008, 16semi hiicresi HL-60,
kolorektal kanser hiicreleri Caco-2 ile LoVo ve tiroid kanseri hiicresi
C643 tizerine olumlu etkileri oldugu belirlenmistir [2,16,18,22].

Literatiirde yer alan kanitlar, hiinnabin biyoaktif bilesiklerinden
kaynaklanan gastrointestinal sistemi koruyucu ozelliginin oldugunu
gostermektedir [52,53]. Hiinnap meyvesinin bagirsak florasinin
iyilestirilmesinde anlamli olumlu etkileri oldugu ¢aligmalarla
gosterilmistir [20,44]. Hiinnap meyvesinin antioksidan 6zellikleri ve
yiiksek polifenolik igerigi sayesinde farkli dozlarmin hipolipidemik,
anti-obezite ve antidiyabetik 6zelliklerine sahip oldugu belirlenmistir
[7,24,34,35,46,54]. Ayrica hipertansiyon ve diger kalp hastaliklarinin
iyilestirilmesinde olumlu anlamli sonuglar sagladig: yapilan ¢aligmalar
ile gosterilmistir [36,37,47]. Hiinnabin karaciger fonksiyonu {izerinde
herhangi bir olumsuz etki gostermedigi ¢alismalarla gosterilmistir [38-
40,55]. Yapilan bazi c¢aligmalarla karaciger hasari ve hastaliklari
tizerine olumlu sonuglar olusturdugu raporlanmgtir [38-40].

Hiinnabin norolojik fonksiyonlar iizerine olumlu etkileri ¢alismalar ile
gosterilmigtir. Hiinnabin, noronal hiicreleri norotoksin stresine karst
koruma, noronal farklilagmayr uyarma, norotrofik faktorlerin
ekspresyonunu artirma, hafizay1 ve dgrenmeyi tesvik etme dahil olmak
iizere noroprotektif aktivitelere sahip oldugu raporlanmistir [42,56].
Calismamiza dahil edilen aragtirma makalelerinde hiinnabin
noroendokrin hiicreler, ndrodejeneratif hastaliklar ve sinir hasari
iizerinde olumlu etkileri olduguna dair sonuglarin varligi belirlenmistir
[17,19,41,45]. Ayrica hiinnap, yorgunluk ve uykusuzluk igin sikg¢a
kullanilan driinler arasinda yer almaktadir. Bu durumun saponin
iceriginden kaynaklandig1 diisiiniilmektedir. Yapilan bazi ¢alismalar ile
hiinnap meyvesinin uyku bozuklugu ve yorgunlugu olumlu sekilde
etkileyebilecegi gosterilmistir [43,57].
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SONUC

Hiinnap meyvesinin saglik tizerine etkilerinin igerik analizi yontemi ile
incelendigi bu arastirmada 2013-2023 yillari arasinda yiiriitiilen
¢aligma sayisinin niceliksel olarak hizli bir artis gosterdigi belirlense de
konuyla ilgili yapilan aragtirmalarin = smirh  sayida oldugu
goriilmektedir. Hiinnap meyvesinin saglik iizerine etkilerine
bakildiginda en ¢ok antikanserojen oOzelliginin arastirildigindan
bahsedilebilir. Meyvenin saglik etkilerine yonelik olumlu sonuglarini
destekleyen daha biyiik olgekli ve siireli kontrollii deneysel
calismalarmn yiiriitiilmesine ihtiya¢ duyulmaktadir. Ozellikle hiinnap ile
ilgili ¢alismalarin biiyliik ¢ogunlugu iilkemiz de dahil olmak {izere
derleme niteliginde olup; klinik ¢alismalarin sayisi yeterli degildir.
Hinnap meyvesinin  saglik {izerine etkilerinin daha iyi
degerlendirilebilmesi  i¢in, hayvan ve insan caligmalarinin
arttirtlmasina ihtiyag¢ vardir.

Tesekkiir: Yok.
Cikar Catismasi: Yazarlar ¢ikar ¢atismast olmadigint beyan etmistir.
Finansal destek: Yok.

Yazar Katkisi: Fikir: ‘MAC,BUY; Tasarum: “NA,MAC; Veri toplama: BUY;
Literatiir taramasi: BUY;, Makale yazimi: BUY,NA,MAC; Elestirel inceleme:
NAMAC.
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Ek 1. Ziziphus Jujubanin Saglik Uzerine Etkileri Yayin Degerlendirme Igerik Analizi Formu

ZiZIPHUS JUJUBANIN SAGLIK UZERINE ETKILERI YAYIN DEGERLENDIRME ICERIK

ANALIZI FORMU

1

.| Makale No:

2

. ‘ Yayimnlandig Yil:

3.

Aragtirma Tipi:

. In Vitro Calisma

N | —

. In Vivo Calisma

Ziziphus Jujubanin Kullanim Sekli:

. Dogal Formu

. Ektraksiyonu

. Surubu

AIWIN|—

. Bali

Degiskenler

. Antibakteriyel etki

. Antikanserojen etki

. Gastrointestinal sisteme etkisi

. Cilt dokusu tizerine etkisi

. Kalp damar hastaliklarina etkisi

. Diyabet ve kan glukozu iizerine etkisi

. Istah iizerine etkisi

R (QAN N |RLIWIN |-

. Karaciger hasari/hastaliklarina etkisi

9

. Norolojik hastaliklar lizerine etkisi

10. Yorgunluk ve uyku durumu iizerine etkisi

11. Alerjik reaksiyonlara etkisi

Calisma Materyali:

. 1nsan

. Fare

. Si¢an

. Insan kanser hiicresi

. Insan hiicresi

DN WIN|—

. Patojen bakteri

Antikanserojen Etkinin Bakildig:
Insan Kanser Hiicreleri

MCF-7 meme kanseri hiicresi

. HepG2 karaciger kanseri hiicresi

. HeLa ve OV2008 rahim agzi kanseri hiicresi

. HL-60 16semi hiicresi

. Caco-2 ve LoVo kolorektal kanser hiicresi

. C643 tiroid kanseri hiicresi

Calismanin Sonucu:

—

. Z. Jujuba olumlu etki yaratmigtir

[\S)

. Z. Jujuba herhangi bir etki yaratmamistir

[98)

. Z. Jujuba olumsuz etki yaratmistir
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