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AMELIORATIVE EFFECTS OF BAICALIN AGAINST EXPOSURE TO FLUMETHRIN IN MALE RATS*
ERKEK RATLARDA FLUMETRIN MARUZIYETINE KARSI BAIKALININ IYILESTIRICI ETKILERI

Esra Nur UVENC1, Feride KO(!1
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ABSTRACT
Flumethrin is a pyrethroid insecticide, while baicalin is a
flavonoid with antioxidant, anti-inflammatory, and
anticarcinogenic properties. The aim of this study was to
investigate the effects of baicalin on biochemical
parameters and lipid peroxidation flumethrin-induced
in rats. In the study, 42 rats were divided in to six groups
with each group comprising seven rats. Flumethrin was
administrated 15 mg/kg b.w. to second group,
flumethrin+baicalin 50 mg/kg b.w. was administrated to
third group, flumethrin+baicalin 100 mg/kg b.w. was
administrated to fourth group, baicalin 50 mg/kg b.w.
was administrated to fifth group, and baicalin 100 mg/
kg b.w. was administrated to sixth group. After, blood
and tissue samples were collected for biochemical and
histopathological evaluations. According to obtained
results, when flumethrin-induced group was compared
to control, alkaline phosphatase, cholesterol, blood urea
nitrogen, uricacid and total protein levels significantly
decreased. Also, kidney catalase and plasma glutatione
peroxidase, liver catalase and superoxide dismutase
activities decreased, but both kidney and liver nitric
oxide and melon dialdehyde levels increased in
flumethrin-induced group. Flumethrin caused to
histopathological alterations in tissues. On the other
hand, statistically, kidney catalase and plasma glutation
eperoxidase, liver catalase and superoxide dismutase
activities increased, but nitricoxide and melon
dialdehyde levels decreased in all groups given baicalin.
In additionally, baicalin affected to some biochemical
parameters (p<0.05) and regressed to tissue damage.
The obtained biochemical results were consistent with
histopathological results. In conclusion, this study
suggests that Baicalin can ameliorate oxidative stress
and tissue damage in flumethrin-induced subacutet
oxication in rats.

flumethrin,

Keywords: Antioxidant, baicalin,

peroxidation, toxicity.
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Baikalin antioksidan, antiinflamatuar ve
antikarsinojenik o6zelliklere sahip bir flavonoidken,
flumetrin bir piretroid insektisittir. Bu ¢alismanin ama-
c1, flumetrin ile indiiklenmis ratlarda baikalinin biyo-
kimyasal parametrelere ve lipid peroksidasyonuna etki-
lerini arastirmakti. Calismada 42 adet rat, her grupta
yedi adet rat olacak sekilde alt1 gruba ayrildi. Flumetrin
ve baikalin misir yagi icinde tek doz oral gavaj yoluyla
28 giin boyunca verildi: Kontrol grubuna misir yag: uy-
gulandi. Flumethrin 15 mg/kg ca. ikinci gruba,
flumetrin+baikalin 50 mg/kg c.a. lglinci gruba,
flumetrin+baikalin 100 mg/kg c.a. dordiincii gruba,
baikalin 50 mg/kg c.a. besinci gruba, baikalin 100 mg/
kg c.a. altinc1 gruba verildi. Daha sonra kan ve doku or-
nekleri biyokimyasal ve histopatolojik degerlendirmeler
icin alind1. Elde edilen sonuglara gore, flumetrin verilen
grup kontrol ile karsilastirildiginda kolesterol, alkalen
fosfataz, total protein, iire ve iirik asit diizeyleri anlaml
seviyede azaldl. Ayrica flumetrin alan grupta bobrek
siiperoksit dismutaz ve glutatyon peroksidaz ile karaci-
ger siiperoksit dismutaz ve katalaz aktiviteleri azaldi,
ancak hem karaciger hem de bébrek melondialdehit ve
nitrik oksit seviyeleri artti. Flumetrin dokularda
histopatolojik degisikliklere neden olmustur. Ote yan-
dan, baikalin verilen tiim gruplarda istatistiksel olarak
bobrek stiperoksit dismutaz ve glutatyon peroksidaz ile
karaciger siiperoksit dismutaz ve katalaz aktiviteleri
arttl, ancak nitrik oksit ve melondialdehit diizeyleri
azaldi. Ayrica baikalin bazi biyokimyasal parametreleri
etkiledi (p<0.05) ve doku hasarim azaltti. Elde edilen
biyokimyasal sonuglar histopatolojik sonuglarla uyum-
ludur. Sonug olarak, ratlarda flumetrin ile olusturulan
subakuttoksikasyonda, Baicalin oksidatif stresi ve doku
hasarini iyilestirebilir.

Anahtar kelimeler: Antioksidan, baikalin, flumethrin,
lipid peroksidasyonu, toksisite.
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INTRODUCTION

Pyrethroids are the synthetic compounds derived of
pyrethrins whic hare natural organic insecticides
procured from the Chrysanthemum cinerariaefolium
plant. They exhibit fewer toxic properties than other
insecticides such as carbamate and organophosphate in
mammals and are resistant to sunlight in the
environment for a longtime. There fore, they are
generally morepreferred to againstec to parasites.
Pyrethroids affect the peripheral and central nervous
systems. These insecticides cause inhibition of voltage-
dependent sodium channels located in the cell
membrane, showing rapid knock-down properties and
cause temporary paralysis and death of insect.
According to the differences in their chemical structures
and their mechanism of action, pyrethroids are divided
into two groups; Type I and Type IL.! Flumethrin (FL) is,
Type Il synthetic pyrethroid,an oil-soluble insecticide
used in veterinary medicine to control ectoparasites.
Flumethrin is a neurotoxic substance, and its activity
takes place on sodium and chloride channels of insects.
Flumethrin inhibites to voltage-dependent Na channels
and increases the passage of Na ions through the nerve
membrane. Continuing ion permeability for a long time
provides a permanent depolarization. In neurons cause
repeated and prolonged stimulation on muscles and
organs as sodium continues to enter the cell. This
situation has a lethal effect on insects.23

The antioxidant enzymes that catalyse (CAT),
superoxide dismutase (SOD), and glutathione
peroxidase (GSH-Px) arean essential defense against the
harmful effects of free radicals. Superoxide radicalsare
converted into hydrogen peroxide (H202) and molecular
oxygen by SOD. The H20: a harmful metabolite, is
converted to water and oxygenby CAT. The GSH-Pxuses
glutathione as electron source and it prevents the
formation of hydroxyl (OH) from H:02 These reactions
are antioxidant defense system for cells. Disruptionsin
the antioxidant defence system may cause to the
formation of oxidative stress. As a result of these
disruptions, different aldehydes are formed. Malondi
aldehyde (MDA) is the mostactive worker among these
aldehydes. The amounts of MDA and nitricoxide (NO)
are considered to be the most important indicator of
membrane lipid peroxidation resulting from the
interaction of cell membrane and the reactive oxygen
species (ROS).#5 Pesticides may induce to oxidative
stress, t00.6

When previous studies on flumethrin are reviewed,
there are only few studies reporting that it affects
oxidant/antioxidant balance and hematological
parameters.7-10

Flavonoids are polyphenolic compounds found in many
fruits and vegetables.!! Baicalin (BA), a flavonoid, is
found in severalplantspecies in the Scutellaria genus,
such as Scutellariabaicalensis and Scutellarialateriflora.
In many studies, it has been stated that baicalin has anti
-inflammatory, antibacterial, neuroprotective,
antiapoptotic, and antioxidant properties.12-18
Pharmacokinetic studies have shown that baicalin is
hydrolyzed in the gastrointestinal tract,!? enterohepatic
recycling,2® and transported across the cell membrane
via a carrier.?! Baicalin has a limited bioavailability of
2.2%. This leads to its limited clinical efficacy.20

Uveng EN, Ko¢ F

However, the absorption of baicalin in the stomach is
moderate. Following its entry into metabolism, it is
hydrolyzed to baicaleine, the aglycone form, bythe
glucuronidase enzyme produced by intestinal bacteria.22
In the present study, the effects of baicalin on blood
biochemical parameters in serum and lipid peroxidation
parameters in liver and kidney tissues were investigated
on flumethrin-induced subacute toxicities in rats. In
addition, histopathological evaluations were also
performed on liver and kidney tissues.

MATERIAL AND METHODS

Chemicals

Baicalin (98%, 5 g, Med Chem Express, HY-N0197),
flumethrin (Bayticol, 1000 mLpour-on solution of 1%,
Bayer), ketamine (Ketals, 500 mg, 10 mL solution for
injection, Pfizer), xylazine (Rompun, 2%, 23.32 mg/mL,
Bayer), TBA (Sigma, T5500), nitrate reductase (Sigma,
N7265), TCAA (Sigma, T6399), Griess reagent (Sigma,
G4410), phosphate buffer (Sigma, P3619), n-butanol
(Sigma, 281549), EDTA (Sigma, E5134), H:02solution
(Sigma, 216763), xanthine oxidase (Sigma, X1875), NaN3
(Sigma, S2002), CuCl: (Sigma, N5130), NADPH (Sigma,

N7505), FAD (Sigma, F6625), glutation reductase
(Sigma, G4251) were supplied from related to
companies.
Animals

The this study was carried out with the ethics committee
approval dated 09.10.2019 and numbered 19/171 given
by the Erciyes University, Animal Experiments Local
Ethics Committee.

The rats used in the study were obtained from Erciyes
University, Experimental and Clinical Research Center
(DEKAM). Forty-two male Wistar Albino rats, aged 16-18
weeks, and weighing 250-350 g, were used. The rats
were divided into six groups, with seven animals in
eachcage. Animals were fed with pelletfeed ad-libitum.
They were housed under suitable conditions[(controlled
temperature (21+2°C), humidity (%50+5), air change
(12 cyclesperhour), light (12 hourlight, 12 hoursdark)]
by the research center.

Experimental design and model

The animals were divided into six groups with seven
animals in each group, and a total of 42 rats were used.
The study continued for 28 days. Group 1 was used as
the control group. This group was given cornoil by oral
gavage. Group 2 was given FL 15 mg/kg b.w. in cornoil
by oral gavage.’Group 3 was given FL 15 mg/kgb.w. and
a single dose of 50 mg/kg b.w. incornoil by the same
route. Group 4 was given FL 15 mg/kg and BA 100 mg/
kg. Group 5 was given BA 50 mg/kg and group 6 was
given BA 100 mg/kg.

Taking the samples

At the end of the experiment, ketamine + xylazine
anesthesia was applied to all groups. After ward, blood
samples were collected into gel tubes by cardiac
puncture. The rats were euthanized, and tissue samples
were taken. The blood samples were centrifuged at 4000
rpm for 10 minutes and kept at +4 °C and -20 °C
throughout the experiment. Liver and kidney tissues
were quickly removed and stored at -20 °C for oxidants/
antioxidants analysis.

Determination of serumbiochemical
levels

parameter
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Some biochemical parameter levels (AST, ALT, ALP,
LDH, total protein, cholesterol, triglyceride, BUN,
uricacid and creatinine) were determined in the blood,
and analyses were performed by A Roche Cobas kit and
an auto analyzer.

Determination of lipid peroxidation parameters in
liver and Kkidney tissues

Liver and kidney tissues were homogenized in ice-cold
with a pH of 7.2 phosphate buffer at a ratio of 1:4 in a
mechanical-tipped homogenizer for half a minute at
20000 rpm for the measurement of lipid peroxidation
parameters. Next, the obtained mixture was
homogenized for half a minute with an ultrasonic
homogenizer. Then, the homogenates were centrifuged
at 20000 rpm for one hour in a centrifuge set at +4 °C,
and the clear upper part was taken in to the Eppendorf
tubes. The tubes were stored in the freezer at -20
2Cuntil the time of analysis.

Tissue protein,232¢ MDA,25 SOD,26 NO,2” GSH-Px,28 and
CAT?9 were analyzed according to the methods
described.

Histopathological evaluation

Liver and kidney tissues were taken into 10%
formaldehyde. Tissues detected in formaldehyde for at
least 48 hours were trimmed and placed in tissue
cassettes. The taped tissues were washed under tap
water for eight hours and then dehydrated by passing

through serial alcohols. Dehydrated tissues were made
transparent by passing through xylene and then blocked
in paraffin. Five-micron sections from each of the blocks
were taken on a slide with a microtome. Tissues on the
slide were stained with Hematoxylin-Eosin (H&E), and
histopathological changes in the tissues were evaluated.
Statistical evaluation

The SPSS program (SPSS, version 21.0, IBM Corp.) was
used for all statistical analyses. Statistical analysis of the
data was calculated by one-way analysis of variance
(ANOVA). Differences between groups were determined
using the Tukey test. Analysis results were given as
arithmetic mean#standard deviation. The value of
p<0.05 was taken as the level of significance.

RESULTS

Effects of baicalin and flumethrin on biochemical
parameters

Obtained results were shown in tables. Triglyceride,
cholesterol, BUN, creatinine, and uricacid (Table 1);
AST, ALT, ALP, LD Hand total protein levels (Table 2).
According to the obtained data from this study,
compared to the groups in rats, the serum triglyceride
levels were nostatistically significant change. However,
cholesterol and BUN levels were statistically
significantly lower in all groups compared to the control
group (p<0.05). In addition, creatine level was similar to

Table 1. Effects of baicalin and flumethrin administration on serum triglyceride, cholesterol, BUN, creatinine and uricacid levels in

rats
Groups Triglyceride Cholesterol BUN Creatinine Uricacid
(mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)
G1 148.00+51.42 67.57+£9.46b 22.05%2.264 0.38+0.022ab 1.34+0.46"
G2 110.42+34.84 57.00+£5.91ab 18.27+1.81abc  (0.37£0.032b 0.92+0.092b
G3 78.85+£22.31 53.71+£4.92a 16.27+1.35ab 0.33+0.02ab 0.78+0.172
G4 83.42+28.61 57.42+4.963>  16.04+2.32 0.33+0.01b 0.81+0.167
G5 135.57+62.18 61.42+6.802b 19.48+1.24¢d 0.38+0.032 1.01+0.352b
G6 119.57+53.12  56.42+7.802 19.07£1.59b« 0.37+0.04ab 1.00+0.22ab
P values 0.35 0.01 0.00 0.01 0.00

Group 1 (Control), Group 2 (Flumethrin, 15 mg/kg b.w.), Group 3 (Flumethrin, 15 mg/kg b.w. + Baicalin 50 mg/kg b.w.), Group 4
(Flumethrin, 15 mg/kg b.w. + Baicalin 100 mg/kg bw), Group 5 (Baicalin 50 mg/kg bw), Group 6 (Baicalin 100 mg/kg b.w.).

Data are expressed as mean # standard deviation. abcdThe same letters in the same column in dicatesimilarity between groups,
different letters indicate difference between groups (p<0.05).

Table 2. Effects of baicalin and flumethrin administration on serum AST, ALT, ALP, LDH, total protein and albiimin levels in rats

Groups AST (U/L) ALT (U/L) ALP (U/L) LDH (U/L) Total protein (g/dL)
Group 1 124.00+30.33 63.00+£15.73 313.85+78.70 b 1153.00+227.67 6.59+0.37 b

Group 2 120.28+22.44 62.57+7.04 203.57+48.51a 1261.57+217.66  6.23+0.23 ab

Group 3 121.57#17.36  62.85+2.60 227.28+47.782 1019.85+307.54  6.03+0.222

Group 4 101.00+7.18 63.71+6.82 201.14+49.412 979.42+240.52 6.07+0.24 2

Group 5 137.14+47.20  60.14+5.17 222.85+47.042 1253.14+£390.16  6.36+0.26 ab

Group 6 99.00+11.26 53.42+7.04 205.28+31.882 972.71+366.64 6.09+0.232

Pvalues 0.08 0.22 0.00 0.25 0.00

Group 1 (Control), Group 2 (Flumethrin, 15 mg/kg b.w.), Group 3 (Flumethrin, 15 mg/kg b.w. + Baicalin 50 mg/kg b.w.), Group 4
(Flumethrin, 15 mg/kg b.w. + Baicalin 100 mg/kg bw), Group 5 (Baicalin 50 mg/kg bw), Group 6 (Baicalin 100 mg/kg b.w.).

Data are expressed as mean * standard deviation. @b The same letters in the same column indicatesimilarity between groups,
different letters indicate difference between groups(p<0.05).
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control in groups 2, 3 and 6. However, the uricacid level
was statistically significantly decreased in all groups
when compared to the control; this decrease was more
pronounced in FL+BA groups (Groups 3 and 4)
(p<0.05). When the uricacid level was compared
between the groups, Groups 2, 5, 6, and Groups 3, 4
were similar (Table 1).

When the study results were evaluated, although there
were changes in AST, ALT and LDH levels in the FL and
BA groups compared to the control, there was
nostatistically significant difference. However, when
comparing the ALP levels between groups, it was
statistically significantly lower in all groups compared
to the control group (p<0.05). Also, total protein level
was lower in all groups than the control (p<0.05) (Table
2).

Effects of baicalin and flumethrin on lipid
peroxidation parameters in liver and Kidney tissues
Lipid peroxidation parameter levels (MDA, SOD, NO,
GSH-Px and CAT) in liver and kidney tissues are shown
in Tables 3 and 4.

According to the present study results (Table 3), the
MDA level in the liver tissues increased significantly in
the flumethrin-administered toxication group compared
to the other groups. Groups 5 and 6 were similar to the
control group. Also, the MDA level decreased
significantly in the groups that were given baicalin in
addition to flumethrin. The SOD activity in the liver
tissues was statistically significantly lower in the
flumethrin toxication group compared to the other
groups. The results of the two groups, in which only
baicalin was administered in two different doses, were
similar to those of the control. The SOD level in all
groups given baicalin was statistically significantly

Uveng EN, Ko¢ F

higher than in the toxication group receiving only
flumethrin (Group 2). When the results were evaluated
in terms of the NO level in the liver tissues, there was a
statistically significant increase in the NO level in the
group given only flumethrin compared to all other
groups. The NO levels of all groups that were given
baicalin were similar to the control. The liver GSH-Px
enzyme activity was not statistically different in all
groups. The CAT activity showed a statistically
significant decrease in the flumethrin group (Group 2)
compared to the control when comparing groups. The
CAT activity was similar to the control group in the
groups that were given baicalin (Groups 3, 4, 5, and 6)
(p<0.05).

In kidney tissue (Table 4), it was ascertained that, when
the MDA level was compared between the groups, the
MDA level of the group that received only flumethrin
(Group 2) showed significantly higher than the control
and all other groups. The results of the two groups that
were given only baicalin in two different doses (Groups
5 and 6) were similar to the control group's results. In
the groups where flumethrin and baicalin were admin-
istered together (Groups 3 and 4), the MDA level was
lower than in Group 2. The changes in activities of the
SOD were not statically crucial in allgroups. According
to the data, the NO level in the kidney tissues increased
statistically in the flumethrin group compared to all
other groups. The NO level was similar to the control in
the groups that were given baicalin. The GSH-Px activity
decreased significantly in Group 2 compared to all other
groups, including control. The results of the rat group in
which only baicalin was administered at high doses
were similar to the control group. Flumethrin admini-
stration in rats significantly decreased the CAT activity

Table 3. Effects of baicalin and flumethrin administration on liver MDA, SOD, NO, GSH-Pxand CAT levels in rats

Groups MDA SOD NO GSH-Px CAT
(nmol/g) (U/g protein) (nmol/mg protein) (nmol/dk/mg protein) (k/g protein)

Group 1 2.21+£0.332 0.056+0.0092 2.45+0.27a 17.43+5.57 1233.22+165.807
Group 2 3.33+0.47® 0.041+0.004 b 3.30+0.17® 13.69+4.47 811.82+127.70°
Group 3 2.84+0.31ab 0.048+0.0082b 2.68+0.332 14.90+4.20 1005.95+193.83ab
Group 4 2.69%0.55 ab 0.047+0.0022b 2.57%0.302 13.25+4.53 1029.09+281.09ab
Group 5 2.30+0.352 0.054+0.0057 2.58+0.182 15.96+6.61 1126.89+247.49ab
Group 6 2.39+0.322 0.053+0.008= 2.36+0.332 17.71+6.02 1182.63+263.782
P values 0.00 0.00 0.00 0.51 0.01

Group 1 (Control), Group 2 (Flumethrin, 15 mg/kg b.w.), Group 3 (Flumethrin, 15 mg/kg b.w. + Baicalin 50 mg/kg b.w.), Group 4
(Flumethrin, 15 mg/kg b.w. + Baicalin 100 mg/kg bw), Group 5 (Baicalin 50 mg/kg bw), Group 6 (Baicalin 100 mg/kg b.w.).
Data are expressed as mean * standard deviation. 2> The same letters in the same column indicate similarity between groups,

different letters indicate difference between groups (p<0.05).

Table 4. Effects of baicalin and flumethrin administrations on kidney MDA, SOD, NO, GSH-Px and CAT levels in rats

Groups MDA SOD NO GSH-Px CAT
(nmol/g) (U/g protein) (nmol/mg protein) (nmol/dk/mg protein)  (k/g protein)

Group 1 1.36+0.232 0.083+0.006 2.38+0.49ab 21.22+6.18a 229.77+48.03ab
Group 2 2.11+0.14¢ 0.075+0.002 2.83+0.23b 13.28+3.21b 187.00+26.032
Group 3 1.71£0.28b 0.078+0.003 2.29£0.167 15.01+4.662b 211.98+18.43ab
Group 4 1.75+0.19b 0.078+0.008 2.35%0.25a 19.00+4.54ab 219.04+20.962b
Group 5 1.35+0.132 0.084+0.005 2.22+0.282 20.80+5.25ab 228.27+56.24ab
Group 6 1.32+0.122 0.081+0.008 2.10+0.162 21.61+4.17a 267.80+69.17b
P values 0.00 0.10 0.00 0.00 0.04

Group 1 (Control), Group 2 (Flumethrin, 15 mg/kg b.w.), Group 3 (Flumethrin, 15 mg/kg b.w. + Baicalin 50 mg/kg b.w.), Group 4
(Flumethrin, 15 mg/kg b.w. + Baicalin 100 mg/kg bw), Group 5 (Baicalin 50 mg/kg bw), Group 6 (Baicalin 100 mg/kg b.w.).
Data are expressed as mean * standard deviation. abc The same letters in the same column indicate similarity between groups,

different letters indicate difference between groups (p<0.05).
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in the kidney tissues compared to all other groups, in-
cluding the control. This enzyme activity in Groups 3, 4,
and 5 did not change compared to the control. The
group results that received only baicalin at a high level
were statistically significantly higher than all groups,
including the control (p<0.05).

Histopathological evaluation of tissues
Histopathological lesions were depicted on Figures 1
and 2.

As seen in figures (Figure 1 and 2), in the group that
was given flumethrin (Group 2), it was noted that there
was severe vacuolar degeneration in hepatocytes in
liver tissues (Figlb). As a result of the histopathological
evaluation of the Kkidneys, severe degeneration was

observed in the tubulusepithelium (Fig2b). In Group 3
and Group 4, lesions in all tissues regressed (Fig 1c and
2¢). It was observed that the degree of recovery in
tissues (1d and 2d). No histopathological lesions were
found in the groups that were given only baicalin
(Group 5 and 6).

DISCUSSION

Flumethrin is an insecticide frequently used in
agriculture and in veterinary medicine to combat
ectoparasites. In our study, flumethrin toxicity
occuredin rats, and baicalin was administered in
different doses for 28 days. The aim was to determine
lipid peroxidation parameters in liver and kidney

Figure 1: Histopathological evaluation of liver tissue

a) Control liver tissue. H&E, Bar: 20pm

b) Severe degeneration of hepatocytes (arrow). Group 2. H&E, Bar: 20pm
c) Moderate degeneration of hepatocytes (arrow). Group 3, H&E, Bar: 20um

o 20 g |

a) Control group kidney tissue. H&E, Bar: 20um

d) Regressed liver degeneration (arrow). Group 4, H&E, Bar: 20pum

Figure 2:Histopathological evaluation of kidney tissue

b) Severe degeneration of tubulusepithelium (arrows). Group 2, H&E, Bar: 20um
c) Mild degeneration of tubulusepithelium (arrow). Group 3, H&E, Bar: 20pum
d) Mild degeneration of tubulusepithelium (arrow). Group 4, H&E, Bar: 20pm
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tissues and the biochemical enzyme levels in the blood
and evaluate the histopathologica Ichanges in liver and
kidney tissues.

In the literature review, some studies have been
reported about the effects of flumethrin in animals. In a
seven-day study performed by Kii¢likkurt et al. (2010)
on the effects of flumethrin in sheep, it was found that
there was no significant difference in blood MDA and
NO levels, while GSH, CAT and SOD activities
decreased.3? Kanbur et al. (2010) showed that NO and
MDA levels in plasma and all tissues increased CAT and
SOD activities decreased in all tissues. Also, GSH-
Pxenzymeactivity decreased significantly in
erythrocytes, while increased in tissues of flumethrin-
induced rats.” Salama et al. (2019) indicated that MDA
level increased, SOD, CAT and GSH activities decreased
in brain and liver tissues induced by flumethrin in rat.10
In another 14-day study about the effects of flumethrin
in rats, it was observed that flumethrin caused to
increase in MDA level which is an important indicator of
lipid peroxidation. Since the production of free radical
sincreases with the effect of flumethrin, it is expected
that an increase in the level of endogenous antioxidant
enzymes (CAT and SOD) involved in cleansing these
radicals may be to occurinitially. They reported that to
be thereason for the increase in SOD and CAT activities
in acute studies.® Mishra et al, (2012) revealed that
flumethrin increased MDA level, but decreased SOD, and
CAT activities in tissue of rat.® In the present study,
when flumethrin-induced group compare to control
group, MDA and NO level sincreased in kidney and liver
tissues. On the other hand, CAT level decreased in both
kidney and liver tissues, while SOD in the liver and GSH-
Px in kidney tissue. Thus, flumethrin toxication caused
to significantly an increase in the level of free radicals.
The results of our study were consistent with the results
of previous studies.

In literatures, it was reported that ALT and AST levels
increased in flumethrin-induced toxication.8® In our
study, there was no statistically significant difference
for AST and ALT levels in serum. However, when
comparing the ALP levels between groups, it was
determined that there was a statistically significant
decrease in all groups compared to the control. Also,
flumethrin expose led to a significant decrease in the
levels of total protein, cholesterol, BUN, and uric acid in
serum in rats (p <0.05).

In a hydrogenperoxide-induced oxidative stress study in
rats conducted by Zheng et al. (2014),31 it was reported
that the administration of baicalin decreased the MDA
level while it increased the SOD and GSH-Px activities.
Jang et al. (2003) revealed that hepatoprotective effects
of baicalin on acetaminophen-induced liver damage in
mice.32Su et al. (2017) demonstrated that baicalin have
the all eviation effect to the liver and kidney damage
induced-cinnabar in rat.33 As known that, SOD, CAT, and
GSH-Px enzymes form an antioxidant defense against
oxidative stress. In the present study, flumethrin
administration caused a decrease in SOD enzyme
activity in liver tissue, GSH-Px enzyme activity in kidney
tissue, and CAT enzyme activity in both tissues. On the
other hand, when baicalin-received groups compare to
flumetrin-induced group, these antioxidant enzymes
were increased in baicalin-received groups.

Uveng EN, Ko¢ F

The previous studies about flumethrin were examined,
but there was not enough literature on
histopathological findings. Salama et al. (2019) reported
that flumethrin caused to minor histopathological
lesions in liver and kidney tissues.l0 When the
histopathological findings in our study were examined,
the observation of severe degeneration in the liver and
kidney tissues was in line with the findings in the
literature. It was also observed that the tissue damage
regressed in the groups treated with flumethrin and
baicalin together.

When the experimental data were evaluated, the
present study suggests that flumethrin effected some
parameters (ALP, cholesterol, BUN, uricacid and total
protein) levels in serum and kidney CAT and GSH-Px,
liver CAT and SOD activities. Histopathological
evaluation revealed that there were some alterations in
tissues, when flumethrin administration. Baicalinaltered
some parameters (cholesterol, ALP, total protein, BUN,
uricacid), NO and MDA levels; it increased kidney CAT
and GSH-Px, liver CAT and SOD activities in flumethrin-
induced groups. It was determined that the lesions in
tissues regressed in the groups where baicalin was
applied in flumethrin-induced rats. Biochemical results
were consistent with histopathological results.

CONCLUSION

In conclusion, it was observed that alterations in lipid
peroxidation parameters and the histopathology of the
tissues resulted from the toxic effects of flumethrin. It
was concluded that the application of baicalin
contributes to the antioxidant defense system, supports
tissue healing by reducing oxidation, and plays a
constructive role in reversing the negative effects of
flumethrin. Thus, baicalin can alleviateoxidativestress
and tissue damage in flumethrin-induced subacute
toxication in rats. The findings of this study suggest that
baicalin might be used as a pharmacological agent in
flumethrin toxications.
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ABSTRACT

Although gait and balance impairments are prevalent in
children with unilateral cerebral palsy (UCP), their ef-
fects on participation are not completely elucidated.
This study aims to explore factors affecting participa-
tion in children with UCP, particularly those related to
gait and balance. This descriptive relation-seeker study
was completed with 40 children with UCP at Gross Mo-
tor Function Classification System (GMFCS) levels I and
I (50% female; median age = 11 (7-12)years). "The
Gross Motor Function Measure (GMFM-66)", "The Pedi-
atric Balance Scale (PBS)", "The Timed Up and Go test
(TUG) and The Functional Mobility Scale (FMS)", and
"The BTS G-Walk Spatiotemporal Gait Analysis System"
were used to evaluate the gross motor function, balance,
functional mobility, and quantitative gait parameters,
respectively. "The Canadian Occupational Performance
Measure (COPM)" was employed to evaluate participa-
tion. Variables affecting the COPM scores were analyzed
by multivariate regression analysis. The factors affect-
ing the COPM-performance score were cadence (B =
79.859, p = 0.001) and FMS (B = 0.352, p<0.001). These
variables explained about 45% of the variation in the
COPM-performance score (R2adj = 0.445). The factors
affecting the COPM-satisfaction score were cadence (B =
0.188, p=0.044) and stride length of the more affected
side (B =0.137, p=0.008), which explained 26% of the
variation in the COPM-satisfaction score (R2adj
=0 .260).The factors affecting participation in children
with UCP were cadence, stride length of the more af-
fected side, and functional mobility. We recommend
that rehabilitation specialists consider these factors, as
they may be beneficial in designing rehabilitation inter-
ventions that effectively promote participation in chil-
dren with UCP.

Keywords: Activities of daily living, balance, cerebral
palsy, gait, participation
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0z

Tek tarafli serebral palsili (UCP) ¢ocuklarda ytiriime ve
denge bozukluklar1 yaygin olmasina ragmen, bunlarin
katilim iizerindeki etkileri tam olarak aydinlatilamamis-
tir. Bu ¢alisma, okul ¢agindaki UCP'li ¢ocuklarda katilimi
etkileyen o6zellikle yiiriiylis ve denge ile ilgili faktorleri
arastirmay1 amaglamaktadir. Bu tanimlayicr iliski arayici
calisma, Kaba Motor Fonksiyon Siniflandirma Sistemi
(GMFCS) seviye 1 ve 1I'deki 40 UCP'li cocukla tamamlan-
d1(%50 kiz; ortanca yas = 11 (7-12) yil). "Kaba Motor
Fonksiyon Ol¢iimii (GMFM-66)", "Pediatrik Denge Olcegi
(PBS)", "Zamanlanmis Kalk ve Yiirii Testi (TUG) ve Fonk-
siyonel Mobilite Skalas1 (FMS)" ve "BTS G-Walk Spatio-
Temporal Yiiriyiis Analiz Sistemi" sirasiyla kaba motor
fonksiyon, denge, fonksiyonel mobilite ve yiiriiylis para-
metrelerini degerlendirmek i¢in kullanildi. Katilimi de-
gerlendirmek icin "Kanada Mesleki Performans Olgiimii
(COPM)" kullanildi. COPM puanlarini etkileyen degis-
kenler ¢ok degiskenli regresyon analizi ile incelen-
di.COPM-performans puanini etkileyen faktoérler kadans
(B=79.859, p=0.001) ve FMS (B=0.352, p<0.001) idi. Bu
degiskenler COPM-performans puanindaki degisimin
yaklasik  %45'ini acgikladi (R2adj=0.445). COPM-
memnuniyet puanini etkileyen faktorler ise kadans
(B=0.188, p=0.044) ve daha fazla etkilenen tarafin adim
uzunlugu (B=0.137, p=0.008) idi; bu degiskenler ise
COPM-memnuniyet puaninin da ki degisimin %26'sin1
acikladi (R?adj=0.260). UCP'li cocuklarda katilimi etkile-
yen faktorler kadans, daha fazla etkilenen tarafin adim
uzunlugu ve fonksiyonel mobilite idi. UCP'li ¢ocuklarin
katilmini etkili bir sekilde destekleyen rehabilitasyon
miidahalelerinin tasarlanmasinda yararh olabilecegi i¢in
rehabilitasyon uzmanlarinin bu faktorleri dikkate alma-
larini 6neriyoruz.

Anahtar kelimeler: Giinliik yasam aktiviteleri, denge,
serebral palsi, ytirtiyts, katilim
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INTRODUCTION

Affecting 2.11 in every 1000 children in high-income
countries, cerebral palsy (CP) is a neuro developmental
disorder resulting from non-progressive immature
brain impairments and is widely recognized as the most
prominent motor disability in children.l-2 Unilateral CP
(UCP), the most prevalent type of CP, often arises from
hemi-brain atrophy, periventricular lesions, middle
cerebral artery infarction, and brain malformations that
disrupt the integrity of motor areas. The resulting motor
disorders are largely lateralized to one side affecting
both upper and lower extremity function.3 The disor-
ders in body structure and function (such as muscle
weakness, spasticity, and reduced selective voluntary
control) encountered in UCP may lead to gait and bal-
ance impairments.*5 Although most children with UCP
can walk without assistance, gait and balance impair-
ments can affect activities of daily living, engagement in
sports and leisure time activities, quality of life, and
social interactions in this population.6? Compared to
their typically developing peers, children with CP ex-
perience physical and social difficulties that occur in
different ways throughout their lives, and therefore
their participation is more restricted.8

Participation is a relatively new concept in
rehabilitation science terminology and is defined in the
scope of the International Classification of Functioning,
Disability, and Health (ICF) framework provided by the
World Health Organization.® According to ICF,
participation is described as involvement in life
situations and daily activities.!® Promoting the
participation in children with CP is accepted as the
ultimate goal of rehabilitation specialists.!! Thus,
understanding the negative or positive contributing
factors can help to design rehabilitation interventions
that effectively promote participation in children with
CP. It was noted that age, gender, motor functions,
interests and preferences, physical and social structure
of the environment, parental attitude, socioeconomic
status, and education level were associated with the
participation of children with CP.10 However, to our
knowledge, no study deals with the effect of balance and
gait parameters on participation in children with UCP.
Given that gait and balance impairments are prevalent
in children with UCP, it may be valuable to explore the
effects of these impairments on participation for guiding
the rehabilitation process. Hence, the aim of this study
is to explore the factors affecting participation in chil-
dren with UCP, particularly those associated with gait
and balance.

Study questions

1. What are the gait-related factors affecting participa-
tion in school-aged children with UCP?

2. What are the balance-related factors affecting partici-
pation in school-aged children with UCP?

3. Are gross motor function and functional mobility fac-
tors affecting participation in school-age children with
UCP?

MATERIALS AND METHODS

This descriptive relation-seeker study was conducted in
the Department of Physiotherapy and Rehabilitation,
Faculty of Health Sciences, Lokman Hekim University.
The study protocol was accepted by the Lokman Hekim

Celik HI, Kemer SN

University Scientific Research Ethics Committee. All
children and their parents were informed about the
study, and an informed consent form was signed.All
procedures of the study were carried out in accordance
with the Declaration of Helsinki.

Participants

A convenience clinical sample of children with CP and
their parents who were admitted to the Department of
Physiotherapy and Rehabilitation, Faculty of Health
Sciences, Lokman Hekim University in Ankara, Tiirkiye
was prospectively included. The Inclusion criteria were
(i) having been confirmed with UCP by a pediatric neu-
rologist, (ii) being aged 6 to 12 years, (iii) having Gross
Motor Function Classification System (GMFCS) level was
I-1I, and (iv) having no cooperation problems that may
prevent communication. The exclusion criteria were (i)
having any previous musculoskeletal surgeries at the
lower extremities and (ii) having any pharmacological
activity or injection that would inhibit spasticity in the
last 6 months. The current study was completed with a
total of 40 children with UCP. Sample size and post-hoc
power analysis were performed with G*Power (version
3.1.9 Universitdt Diisseldorf, Diisseldorf, Germany).12
Since there is no similar study, the effect size of the mul-
tiple linear regression, which will investigate the effect
of independent variables on COPM-performance and
COPM-satisfaction scores, was aimed to be large. Based
on the effect size |f2| = 0.35, number of predictors = 2, a
= 0.05, and power (1-B) = 0.90, the sample size was
calculated as 40. The post-hoc power analysis was
performed after the study, and it was found to be 99.9%
and 90.7% for the regression models with a statistical
significance of o = 0.05, R%2adj = 0.445 and 0.260,
number of predictors = 2, and sample size = 40.

Data Collection Tools

Face-to-face interviews were conducted to obtain
research data between June 2023 and September 2023.
"The Gross Motor Function Measure (GMFM-66)", "The
Pediatric Balance Scale (PBS)", "The Timed Up and Go
test (TUG) and The Functional Mobility Scale (FMS)"
and "The BTS G-Walk Spatiotemporal Gait Analysis
System" were employed to evaluate the gross motor
function, balance, functional mobility, and quantitative
gait parameters, respectively. "The Canadian Occupa-
tional Performance Measure (COPM)" was employed to
evaluate participation.

GMFM-66 was used to evaluate the gross motor
functions of children with UCP. It is a valid, reliable, and
sensitive instrument performed in children with CP to
evaluate five dimensions of gross motor function: (A)
lying and rolling, (B) sitting, (C) crawling and kneeling,
(D) standing, and (E) walking, running and jumping. In
this study, only the D and E dimensions were used in
accordance with the functional level of children with
UCP at GMFCS I and II levels.13

PBS was employed to evaluate the balance of children
with UCP. It, which is frequently used as a valid and
reliable scale in children with CP, contains items for the
static and anticipatory balance. It involves 14 items, and
each item is scored between 0 and 4; the highest possi-
ble score is 56.14 Erden et al. translated the scale into
Turkish and demonstrated its validity (concurrent va-
lidity: r=0.692 and p<0.001) and reliability (ICC for
interobserver agreement=0.915; ICC for intraobserver
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agreement=0.927; Cronbach’s alpha = 0.857) in evalu-
ating balance in children.15

TUG and FMS were used to evaluate the functional
mobility of children with UCP. The TUG is a valid and
reliable test that measures distinct features including
gait velocity, functional mobility, postural control, and
balance. It was repeated three times, and these three
values were averaged in the analysis.’6 The FMS is a
valid and reliable tool for evaluating functional mobility
in children with CP, regarding the use of assistive
devices at 3 different distances (500 meters-community,
50 meters-school, and 5 meters-indoor). FMS scores of
children with UCP were recorded by asking their
parents.l?

BTS G-Walk Spatio-Temporal Gait Analysis System was
employed for evaluating the gait parameters of children
with UCP. In this system, the data collected by the sen-
sor fixed at the child's L5-S1 level is transferred to a
computer via Bluetooth signals. It, which enables gait
analysis by collecting 3D kinematic data, provides for a
comparison of the right and left lower extremities. The
children with UCP were instructed to walk three times
in a 10-meter indoor area, and the average of the three
measures was taken into account for statistical analy-
sis.18

The participation of children with UCP was evaluated by
COPM. It is an individual-centered tool for identifying
participation restrictions and prioritizing these restric-
tions in occupational performance areas.’® In the
adapted version of COPM for children, parents identify
their child's 5 most important occupational problems
without any intervention by the evaluator and score
their child's performance and satisfaction with that per-
formance for each problem on a scale of 0-10. Higher
scores demonstrate higher performance and satisfac-
tion.20

Statistical Analysis

All statistical analysis was conducted using the IBM
SPSS Statistics for Windows v26.0 (SPSS Inc., Chicago,
USA). The normal distribution of continuous variables
was assessed with visual (histograms and probability
graphics) and analytic methods (Kolmogorov-Smirnov
and Shapiro-Wilk tests), and all variables except age and
BMI were found to be normally distributed.The associa-
tion between dichotomous variables and continuous
variables was examined with the “Point-Biserial Corre-
lation Coefficient”, and the association between continu-
ous variables was examined with the “Spearman or
Pearson Correlation Coefficient”, as appropriate.2! Cor-
relation coefficients between 0.05-0.30 indicated a low
correlation, 0.30-0.40 indicated a low-to-moderate cor-
relation, 0.40-0.60 indicated a moderate correlation,
0.60-0.70 indicated a good correlation, 0.70-0.75 indi-
cated a strong correlation and 0.75-1.00 indicated an
excellent correlation.22 “Multiple Linear Regression
Analysis” was performed to identify the factors affecting
COPM-performance and COPM-satisfaction scores using
the possible variables determined in previous analyses.
Before the analysis, it was justified that the assumptions
(independence of observations, linear relationship be-
tween independent variables and dependent variable,
homosced asticity, normally distributed residuals) were
met. The factors showing a significant correlation with
the COPM-performance and COPM-satisfaction scores

with a coefficient above 0.30 were examined in terms of
multicollinearity, and only one clinically significant pa-
rameter showing multicollinearity (correlation coeffi-
cient >0.80) was included in the models. The models’ fit
was evaluated with appropriate goodness-of-fit and
residual statistics (adjusted R?, residuals vs. fitted plot,
and Q-Q plot, residuals vs. predictor plot). A p-value less
than 0.05 was determined as an indicator of statistical
significance.2!

RESULTS

The study comprised 40 children with UCP with a me-
dian age of 11 (7-12) years, of whom 20 (50%) were
female. The mean scores for the PBBS, GMFM-66/
D,GMFM-66/E, COPM-performance, and COPM-
satisfaction were 48.48+5.04, 48.37+6.37, 12.02+2.18,
22.4+8.84, and 23.15+10.42, respectively. Additional
details about the sociodemographic and clinical charac-
teristics of the children are provided in Table 1.

Gender, more affected side, and GMFCS level were not
significantly associated with COPM-performance and
COPM-satisfaction scores(p>0.05).COPM-performance
score had low-to-moderate associations with FMS
(r=0.331, p<0.001) and pelvic tilt symmetry (r=0.363,
p=0.037), as well as moderate associations with ca-
dence (r=0.578, p<0.001), gait cycle duration (LAS) (r=-
0.608, p<0.001), and gait cycle duration (MAS) (r=-
0.417, p=0.007). However, there was no association of
COPM-performances core with PBBS, TUG, GMFM-66/D,
GMFM-66/E, and other gait parameters (p> 0.05) (Table
2).

COPM-satisfaction ~ score  had  low-to-moderate
associations with cadence (r=0.382, p=0.015),gait cycle
duration (LAS) (r=-0.339, p=0.033), and stride length
(LAS) (r=0.348, p=0.028), as well as moderate associa-
tion with stride length (MAS) (r=0.464, p=0.003). How-
ever, there was no association of COPM-satisfaction
score with PBBS, TUG,FMS, GMFM-66/D, GMFM-66/E,
and other gait parameters (p>0.05) (Table 2).

At least one of the independent variables in the regres-
sion models was found to be a significant predictor
(factor) and the models were generally significant
(COPM-performance: F(2.39)=16.647 and p<0.001,
COPM-satisfaction: F(2.39)= 7.846 and p=0.001). The
cadence (B=0,327, p<0.001) and FMS(B=6,599,
p=0.003) had significant positive effects onthe COPM-
performance score (model 1). They accounted for about
45% of the variance in the COPM-performance score
(R22¢j=0.445). The cadence (B=0.188, p=0.044) and
stride length (LAS)(B=0.137, p=0.008) had significant
positive effects on the COPM-satisfaction score (model
2). They accounted for 26% of the variance in the COPM
-satisfaction score(R2.4j=0.260)(Table 3).

DISCUSSION

In the current study, we studied the gait- and balance-
related factors affecting participation in children with
UCP. The findings revealed that cadence and functional
mobility were significant factors affecting participation
performance, while cadence and stride length of the
more affected side were significant factors affecting
participation satisfaction.

To our knowledge, there exists no study dealing with
the effect of gait parameters on participation. Thus, the
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Table 1. The sociodemographic and clinical characteristics of the children with UCP (n=40)

Age (years) 11(7-12)
BMI (kg/m?) 19.11 (17.33-21.33)
PBBS 48.48+5.04
TUG 7.49+2.14
FMS 5.43+0.5
GMFM-66/D (standing) 48.37+6.37
GMFM-66/E (walking, running, jumping) 12.02+2.18
Gait Parameters
Cadence (step/min) 113.92+16.35
Gait Velocity (m/s) 1.18+0.26
Gait Cycle Duration (s)
LAS 1.11+0.19
MAS 1.12+0.17
Stride Length (Min)
LAS 1.19+0.23
MAS 1.2+0.22
Stride Lenght (%)
LAS 96.37+32.8
MAS 99.04+30.35
Step Lenght (%)
LAS 48.57+3.51
MAS 50.99+3.64
Stance Phase (%)
LAS 61.69+3.07
MAS 59.5+3.91
Swing Phase (%)
LAS 38.46+3.22
MAS 50.14+64.14
First Double Support Phase (%)
LAS 10.89£2.21
MAS 10.43£2.47
Single Support Phase (%)
LAS 39.74+3.71
MAS 38.15+3.01
Gait Symmetry 83+11.67
Pelvic Tilt Symmetry 33.59+26.71
Pelvic Obliquity Symmetry 84.13+16.24
Pelvic Rotation Symmetry 87.79+16.85
COPM-performance 22.4+8.84
COPM-satisfaction 23.15+10.42
n (%)
Gender
Female 20 (50)
Male 20 (50)
More Affected Side
Right 24 (60)
Left 16 (40)
GMFCS Levels
Level I 18 (45)
Level I 22 (55)

Values are given as X+SD or median (25th/75th centile). X, mean; SD, Standard Deviation; BMI, Body Mass Index; GMFCS, Gross
Motor Function Classification System; PBBS, Pediatric Berg Balance Scale; TUG, Timed Up and Go Test; FMS, Functional Mobility
Scale; GMFM-66, Gross Motor Function Scale Measure; COPM, Canadian Occupational Performance Measure; LAS, Less Affected

Side; MAS, More Affected Side.

current study is the first to show that cadence and
stride length of the more affected side af-
fect participation in children with CP. Bourgeois et al.
reported children with CP had reduced spatiotemporal
gait parameters including cadence and stride length,
which may seriously predispose them toward falls.23
These findings imply that cadence and stride length may
affect participation by causing the child with CP to fall
during activities of daily living. The current study
showed that gait parameters affect not only participa-

tion performance but also participation satisfaction.
This finding, which reveals the perception of children
with CP towards their daily living, has clinical signifi-
cance for rehabilitation specialists. Thus, we suggest
that improving the cadence and stride length of the
more affected side is a key clinical goal in the rehabilita-
tion of children with UCP where the ultimate aim is to
promote participation. On the other hand, the absence
of an effect of gait parameters on participation, with the
exception of cadence and stride length, may be attribut-
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Table 2. Associations of the COPM scores with other variables

COPM-performance

COPM-satisfaction

Gender r 0.132 -0.117
p 0.418 0.474
. r 0.068 0.062
More Affected Side p 0.678 0.702
r -0.154 0.272
GMFCS Level p 0342 0.089
r 0.306 0.123
PBBS p 0.055 0.449
Gait Parameters
Cadence r 0.578 0.382
p <0.001* 0.015*
r -0.608 -0.339
Gait Cycle Duration e P <0.001* 0.033*
Y MAS r -0.417 -0.277
p 0.007* 0.083
LAS r 0.037 0.348
Stride Lenght (%) p 0.823 0.028*
MAS r 0.127 0.464
p 0.434 0.003*
- r 0.363 -0.052
Pelvic Tilt Symmetry p 0.021* 0.752
TUG r 0.301 0.121
p 0.059 0.459
FMS r 0.331 -0.096
p 0.037* 0.555
GMFM-66/D r 0.154 0.126
p 0.342 0.438
GMFM-66/E r 0.193 -0.031
p 0.234 0.851

*p<0.05; r, correlation coefficient; Gross Motor Function Classification System; PBBS, Pediatric Berg Balance Scale; TUG, Timed Up
and Go Test ; FMS, Functional Moility Scale; GMFM-66, Gross Motor Function Scale Measure; COPM, Canadian Occupational Per-
formance Measure; LAS, Less Affected Side; MAS, More Affected Side.

Table 3. Multiple linear regression analysis results of the factors affecting COPM scores

B 95% CI t p VIF
Model 1

Constant -50.641 -79.173/-22.109 -3.596 0.001* -
FMS 6.599 2.322/10.877 3.126 0.003* 1.005
Cadence 0.327 0.196/ 0.458 5.057 <0.001* 1.005
Model 2

Constant -11.820 -32.932/9.293 -1.134 0.264 -
Cadence 0.188 0.005/0.370 2.086 0.044* 1.05
Stride Lenght of MAS 0137 0.039/0.235 2.828 0.008* 1.05

*p<0.05; B, Un standardized coefficient; CI, Confidence Interval; VIF, Variance Inflation Factor; MAS, More Affected Side; COPM,

Canadian Occupational Performance Measure.

Model 1: The dependent variable is COPM-performance, n=40, R2,4=0.445, Model: Backward Method.
Model 2: The dependent variable is COPM-satisfaction, n=40, R2,4j=0.260, Model: Backward Method.

able to the fact that our study population included
GMECS level I-1I children with out severe gait disorders.
The present study revealed that functional mobility
affects participation in school-age children with UCP.
Furtoda et al. stated that functional mobility had a
strong association with the school participation of
children and youths with CP.24 Schenker et al. noted that
children with CP at GMFCS I and II levels had higher
participation in regular school classes or special classes
compared to children at GMFCS levels 111.25Since they
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learn new tasks, establish friend ships, develop social
roles, and their social environments rapidly broaden
during the school-age period, school is one of the most
essential participation areas for children with CP. There
fore, rehabilitation approaches that focus on increasing
functional mobility and environmental adjustments to
address mobility barriers both with in and outside of
the school may promote participation in children with
UCP.

In this study, gender and age did not have a significant
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effect on participation in school-age children with UCP.
Similar to our study, Seyhan-Biyik et al. reported that
gender is not effective in participation in children with
CP.2¢ In contrast to our study, Reedman et al. stated that
there is a significant association between age and
participation in children with CP at the GMFCS I-III
levels and participation score decreases as age
increases. They speculated that decreased levels of
physical activity and parental control, as well as
children's preference for sedentary leisure time
activities as age increases, may be responsible for this
association.2’” The possible reasons for why there was
no significant association between age and participation
in our study are that children with CP at the GMFCS I-II
levels have fewer participation restrictions and better
ambulatory levels than children with CP at the GMFCS
III level.28 From this viewpoint, it can be inferred that
children with CP at the GMFCS I-II levels could maintain
their participation despite their increasing age.

This study demonstrated that balance and gross motor
function have no significant effect on participation in
school-age children with UCP. The PBS is used to assess
balance, and scores between 41 and 56 are interpreted
as good balance.2 We consider that balance is not a
significant factor in participation because the children
with CP at the GMFCS I-II levels in our study have good
balance, with an average PBBS score of 48. Vila-Nova et
al. stated that compared to peers without motor
disorders, children with CP at GMFCS II-V participate in
team sports, individual physical activities, and cycling
less frequently.However, they reported no differences
between children with CP in GMFCS I and peers without
motor impairments in terms of physical activity
participation.30 This finding implies that gross motor
function is associated with physical activity
participation only in children with CP at higher levels of
GMFCS. Furthermore, it was noted that children with CP
at the GMFCS I-1I level are less restricted in their
physical activity participation compared to children
with CP at other GMFCS levels.2” Considering that our
study sample consisted of children with UCP at GMFCS I
-II level, we infer that children with CP at lower levels of
GMFCS have a mild motor impairment and that this
motor impairment does not prevent participation.

The present study had several limitations. First, the
convenience sampling method was used to include chil-
dren from Ankara province. Second, our study sample
consisted of school-age children with UCP at the GMFCS
I-II level. These two limitations may weaken the gener-
alizability of the findings and the representativeness of
the sample. Future studies should use random sampling
methods and include participants in other CP types, age
groups, and GMFCS levels. Third, only cross-sectional
associations and effects could be examined due to the
design of our study. Nevertheless, our study may pro-
vide preliminary data and shed light on further longitu-
dinal or experimental studies.

CONCLUSION

This study shows that the factors affecting participation
in children with UCP were cadence, stride length of the
most affected side, and functional mobility. We believe
that awareness of the effect of these factors on
participation may be crucial in guiding participation-
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oriented rehabilitation interventions.
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ABSTRACT

This study aimed to examine the effects of albumin ad-
ministration on ischemia-reperfusion in the rat ovary by
using biochemical, histological, and immunohistochemical
methods. Thirty-two Wistar albino rats were used in the
study, and they were divided into 4 groups: control, albu-
min, placebo, and ischemia-reperfusion. Healthy ovaries
were taken from the first group. In the other three groups,
2-hour ischemia and 2-hour reperfusion were applied to
the bilateral ovaries. In the albumin group, intraperitoneal
albumin (2.5 g/kg, 20% human albumin) was adminis-
tered 30 minutes before reperfusion, and in the placebo
group, the same volume of intraperitoneal saline was ad-
ministered instead of albumin 30 minutes before reperfu-
sion. Ovarian damage scores, cytochrome C-1 immunore-
activity, total oxidant status, total antioxidant status, and
oxidative stress index levels were evaluated. In the statisti-
cal analysis performed between the groups, it was seen
that the results of the control group were significantly
lower than the ischemia-reperfusion group in terms of
total oxidant status values (p=0.001), and the results of the
ischemia-reperfusion group were significantly higher than
the control and albumin groups in terms of oxidative
stress index values (p<0.001 and p=0.004, respectively). In
histological examinations, the total damage score obtained
by evaluating follicular degeneration, edema, vascular
congestion, and hemorrhage was found to be significantly
higher in the ischemia-reperfusion group than in the con-
trol group (p=0.003). According to the immunohistochemi-
cal examination results, cytochrome C-1 immunoreactivity
in the ischemia-reperfusion group was significantly
stronger than the control and albumin groups (p<0.001).
We think that albumin administration reduces cytochrome
C-1, reactive oxygen species, and oxidative stress levels,
therefore it will play a helpful role in the ischemia-
reperfusion treatment process.

Keywords: Cytochrome C-1, human serum albumin, im-
munohistochemistry, ischemia-reperfusion, Ovary.

* The results described in this article are part of the student
thesis (Ali Alper Kahraman's master thesis (2023) at Kafkas
University, Institute of Medical Sciences).
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0z

Bu ¢alisma, albumin uygulamasinin rat ovaryumunda
iskemi-reperfiizyon iizerine etkilerini biyokimyasal, his-
tolojik ve immune histokimyasal yontemlerle incelemeyi
amagladl. Calismada 32 adet Wistar albino rat kullanild.
Hayvanlar 4 gruba ayrildi: kontrol, albiimin, placebo ve
iskemi-reperfiizyon. Birinci gruptan saglikli overler alindu.
Diger 3 grupta overlere bilateral 2 saatlik iskemi ve 2 saat-
lik reperfiizyon uygulandi. Albiimin grubuna reperfiizyon-
dan 30 dakika 6nce intraperitoneal albumin (2.5g/kg, %20
human albumin), placebo grubuna reperfiizyondan 30
dakika 6nce albumin yerine ayni hacimde intraperitoneal
salin verildi. Yumurtalik hasar skorlari, Sitokrom C-1 im-
miino reaktivitesi, toplam oksidan durumu, toplam antiok-
sidan durumu ve oksidatif stress indeksi degerleri deger-
lendirildi. Gruplar arasinda yapilan istatistiksel analizlerde
toplam oksidan durumu degerleri agisindan control grubu
sonuglari iskemi-reperfiizyon grubuna gore belirgin olarak
diisiik oldugu (p=0.001) ve oksidatif stress indeksi deger-
leri agisindan ise iskemi-reperfiizyon grubu sonuglarinin
control ve albumin gruplarina gore anlaml olarak yiiksek
oldugu gorildi (p<0.001 ve p=0.004, sirasiyla). Histolojik
incelemelerde folikiil dejenerasyonu, 6dem, damar tikanik-
l1g1 ve hemoraji degerlendirilerek elde edilen toplam hasar
puani IR grubunda control grubuna gore anlamli olarak
yiiksek bulundu (p=0.003). Immiino histokimyasal
inceleme sonuglarina gore iskemi-reperfiizyon grubundaki
sitokrom C-1 immiin reaktivitesinin control ve albumin
gruplarina gore anlamli derecede daha giigliydii
(p<0.001). Albiimin uygulamasinin sitokrom C-1, oksijen
radikalleri ve oksidatif stress diizeylerini diisiirdiigiinii, bu
nedenlei skemi-reperfiizyon tedavi stirecinde yardimci bir
rol oynayacagini diisiiniiyoruz.

Anahtar Kkelimeler: Sitokrom C-1, insan serum albiimini,
immiinohistokimya, iskemi-reperfiizyon, ovaryum, .
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INTRODUCTION

Ovarian torsion is the sixth most frequent gynecological
emergency. The therapy is to execute detorsion to re-
store blood flow.!-3Delayed diagnosis and treatment of
ovarian torsion in women results in necrosis and organ
loss in the ovaries.* Cell damage is caused by reactive
oxygen species (ROS) generated during torsion-induced
ischemia.> The ROS is one of the major causes of tissue
damage.¢ Reperfusion is required to repair ischemia-
induced tissue damage and to eliminate harmful me-
tabolites from the organ. However, it is well known that
reperfusion causes further damage.”8 Detorsion causes
the movement of polymorph nuclear leukocytes and
platelets toward ischemic tissue, follicular cell degen-
eration in the ovaries, and interstitial and intrafollicular
hemorrhages. Furthermore, this condition accelerates
the production of R0S.12

One of the most essential components that triggers
apoptosis is Cytochrome C (Cyt-C), which initiates apop-
tosis by moving from the mitochondria to the cyto-
plasm. CYC1, which is also known as isoform-1 cyto-
chrome C, is the homolog of cytochrome C1. Because of
this reason, CYC1 is a marker for the existence of the
apoptotic pathway.® ROS, which is created in excess as a
result of ischemia-reperfusion (IR), disrupts mitochon-
drial functioning.10 The release of CYC-1 from the mito-
chondria into the cytoplasm is increased when the mito-
chondrial functioning is disrupted.®

Albumin, which also possesses antioxidant capabilities,
is the most abundant protein in the plasma and is re-
sponsible for the majority of the ROS capture. Albumin
also protects against damage caused by lipid peroxida-
tion and peroxyl radicals.!! In addition, it reduces reper-
fusion-induced inflammatory response by improving
microcirculation and preventing organ dysfunction.!2
Here, we aimed to examine the effects of albumin ad-
ministration on ischemia-reperfusion in the rat ovary by
using biochemical, histological, and immunohistochemi-
cal (IHC) techniques.

MATERIALS AND METHODS

Animals

This study was imposed in accordance with the "Care
and Use of Laboratory Animals Guidelines" in the Ani-
mal Experiments Laboratory of Kafkas University. The
permission for the experiment was given from the Ani-
mal Experiments Local Ethics Committee of Kafkas Uni-
versity (decision date/numbered; 23-09-2021 / 2021-
138). For the study, 32 female Wistar albino rats (8-12
weeks aged, weighing 180-260 g) were utilized. They
were fed ad libitum and kept in a room that had a 12-
hour day-night cycle and 22 * 2.

Groups

In this study, thirty-two rats were randomly and equally
divided into four groups.

Control group: After anesthesia, healthy ovarian tissues
were bilaterally excised.

Albumin group: After anesthesia, 2-hour ischemia and 2
-hour reperfusion were done. 30 minutes before the
initiation of reperfusion, 2.5 g/kg 20% human albumin
(12.5 ml/kg) was injected intraperitoneally.13 The ovar-
ian tissues were extracted bilaterally at the end of the
reperfusion period.

Placebo group: After anesthesia, 2-hour ischemia and 2-

hour reperfusion were done. 30 minutes before the
initiation of reperfusion, 12.5 ml/kg saline was injected
intraperitoneal. The ovarian tissues were extracted
bilaterally at the end of the reperfusion period.

IR group: After anesthesia, 2-hour ischemia and 2-hour
reperfusion were done. The ovarian tissues were ex-
tracted bilaterally at the end of the reperfusion period.
Anesthesia

According to the body weight, 10 mg/kg xylazine
(Vetaxyl®, Vet-Agro) and 90 mg/kg ketamine (Keta-
Control®, Doa Pharmaceuticals) were administrated
by intramuscular injection for anesthesia.

Surgical method

After anesthesia, all rats were found supine, and a 2 cm
abdominal incision was performed after the surgical
site was shaved and sterilized. The abdomen was
closed after the adnexa including the tuba and ovarian
arteries was ligatured with a 3/0 silk suture.!* The
abdomen was opened again, the ligature around the
adnexa was removed for reperfusion, and the abdomen
was closed again. After reperfusion, the abdomen was
opened and tissue and blood samples were taken.
Biochemical analysis

The blood serum was used to test albumin, calcium,
total oxidant status (TOS), total antioxidant status
(TAS), and oxidative stress index (OSI). TOS and TAS
were determined using Erel’s automated colorimetric
technique (Rel Assay Diagnostics®, Mega Tip,
Tiirkiye).6 TOS values are reported in umol H20:Eq/L
units. TAS levels are reported in mmol Trolox Eq/L.
OSI is the ratio of TOS to TAS in pmol [(TOS/
(TAS*1000))*100], and it is an indicator of oxidative
stress levels. Albumin and calcium were determined
using a colorimetric technique (Otto Scientific®, Mega
Tip, Tirkiye) with a spectrophotometer. Albumin lev-
els are reported in g/dL. Calcium levels are reported in
mg/dL.

Histological analysis

After follow-up procedures, the ovarian tissues were
preserved in 10% formalin and embedded in paraffin
blocks.3 Serial sections at 5 um thickness were taken
from these blocks by using a microtome (Leica
RM2125RTS).Haematoxylin-eosin (H&E) was applied
and taken photos by using a light microscope (Olympus
Bx53, Tokyo, Japan). Two slides of every subject and
five- fields in each slide were examined and scored at
10x magnification to determine the ovaries’ tissue
damage levels and scored, which were scored by con-
sidering follicular cell degeneration, hemorrhage, vas-
cular congestion, and edema (0=none, l=weak,
2=moderate, 3=strong).The total score of tissue injury
was calculated by adding these scores.!'The follicle
degeneration was evaluated in the primordial, primary,
secondary, and graff follicles.

Avidin-biotin-peroxidase complex (ABC) staining was
used for [HC staining. We employed a 1:100 dilution of
a monoclonal CYC1 primary antibody (Elabscience, E-
AB-40271). CYC1 IHC was applied and taken photos by
using a light microscope (Olympus Bx53, Tokyo, Ja-
pan). Two slides from each subject and five fields on
each slide were examined at 10x magnification and
scored to determine the intensity of CYC1 immunore-
activity(0O=none, 1=weak, 2=moderate, 3=strong).3
Statistical Analysis
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The data from our study were analysed using the IBM
SPSS Statistical version 25 (IBM®, USA). The means and
standard deviations of the datawere calculated. Then, a
one-way ANOVA test was used to compare biochemical
data between groups. Post-hoc Tiirkiye test was used
for multiple comparisons in one-way ANOVA. Median,
minimum and maximum values were determined in
histological and immunohistochemical score evalua-
tions. Then, the Kruskal-Wallis test was used for com-
parisons between groups, and the Mann Whitney-U test
was used for pairwise comparisons of groups. In com-
parisons between groups, statistical significance was
accepted as p<0.05. In pairwise comparisons of groups,
the p value was considered significant at p<0.008 (p
value/number of tests=0.05/6) by applying Bonferroni
correction to avoid type 1 error. Since follicle degenera-
tion values of both control and albumin groups were
zero, they were excluded from the analysis.

RESULTS

Biochemical findings

The results of biochemical tests are shown in the table
(Table 1). TOS values of the control group were signifi-
cantly lower than those of the placebo and IR groups
(p=0.008, p=0.001, respectively). Again, the OSI values
of the control group were significantly lower than the
placebo and IR groups (p=0.019, p<0.001, respectively).
TOS values of the albumin group were significantly
lower than the IR group (p=0.018). Again, the OSI values
of the albumin group were significantly lower than
those of the IR group (p=0.004). Albumin and placebo

Kahraman AA, Bingél SA

groups were similar in terms of TOS and OSI scores.
Calcium, albumin, and TAS values did not show a sta-
tistically significant difference between the groups.
Histological findings

In the control group, hemorrhagic patches and edema
were seldom found surrounding the follicles. In the
cortex, there was little vascular congestion. The control
group showed no evidence of follicle degeneration. In
the medulla region, there were minor hemorrhagic
patches and vascular congestion (Figure 1, A-B).
Hemorrhagic areas and minor vascular congestion
were found in the cortex and medulla regions of the
albumin group at a similar level to the placebo group.
Edema ranged from moderate to extensive throughout
the tissue. The albumin group did not have follicle de-
generation (Figure 1, C-D).

The placebo group experienced follicle degeneration.
There were somewhat more hemorrhagic spots
throughout the tissue than in the control group, and
there was modest vascular congestion in the cortical
regions. Furthermore, there was mild to severe wide-
spread edema throughout the tissue. The medulla slice
showed moderate hemorrhage regions and modest
vascular congestion (Figure 1, E-F).

Follicle degeneration was detected in the IR group to a
lesser extent. Mild hemorrhagic patches were seen in
the cortex and medulla. Throughout the tissue, there
was some vascular congestion and moderate edema
(Figure 1, G-H).

Histopathological evaluation results are shown in the
table (Table 2). There was a statistically significant

Table 1. Comparisons of biochemical findings between groups (mean # SD).

Groups Calcium (mg/dL)  Albumin (g/dL) TAS (mmol/L) TOS (umol/L) 0slI
Control 9.32 +(0.452 3.42+0.23 1.60 £ 0.152 8.46 £ 4.462 0.52 +0.262
Albumin 9.92 £+ 0.652 3.50+0.152 1.58+0.20a 11.51 + 4.25ab 0.74 £ 0.30a0
Placebo 10.07 £ 0.362 3.31+0.212 1.53 +0.062 18.89 + 8.47bc 1.22 +0.50bc
IR 9.73+0.722 3.33£0.292 1.43+0.51a 20.96 + 5.64¢ 1.56 £ 0.59¢
p-value* 0.071 0.336 0.639 0.001* <0.001*

*: p<0,05 (Oneway ANOVA). SD: Standard Deviations.ab<: Different superscripts in the same column indicate statistical differences
between groups (post-hoc Tukey p<0.05).
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Figure 1.H&E staining, 20x magnification (80pm). A-B. Control group,C-D. Albumin group, E-F.Placebo group, G-H. IR group.

(Straight arrow: Hemorrhage, Curved arrow: Edema, Arrowhead: Follicular degeneration, Vest arrow: Vascular congestion.)

Saghk Bilimleri Dergisi (Journal of Health Sciences) 2024 ; 33 (2) 177




Effects of Albumin on Ovarian Ischemia-Reperfusion Injury..

difference between the IR group and placebo groups in
terms of follicular degeneration (p=0.004). The differ-
ence in edema scores between the placebo and control
groups was statistically significant (p=0.007). There was
a statistically significant difference between the control
group and the placebo and IR groups in the total scoring
(p=0.008, p=0.003, respectively). There was no strong
difference between the groups in terms of vascular con-
gestion and hemorrhage.

Immunohistochemical findings

In the control group, no significant CYC1 immuno reac-
tivity was seen in follicle granulosa cells and theca lay-
ers. Ovarian connective tissue cells showed partial im-
mune reactivity. However, modest widespread immune
reactivity was seen in corpus luteum granulosa lutein
cells (Figure 2, A-B).

Weak CYC1 immuno positivity was identified in follicu-
lar granulosa cells and theca layers in the albumin
group, and weak CYC1 immuno reactivity in ovarian
connective tissue. In corpus luteum granulosa lutein
cells, immune positivity was shown to be somewhat
extensive (Figure 2, C-D).

The Placebo group showed moderate CYC1 positivity in

follicular granulosa cells and theca layers. Rare im-
mune reactivity was found in cumulus oophoruses.
Ovarian connective tissue cells showed somewhat ex-
tensive staining. In contrast, moderate and widespread
CYC1 immuno reactivity was seen in corpus luteum
granulosa lutein cells (Figure 2, E-F).

In the IR group, follicular granulosa cells and theca
layers showed moderate CYC1 immuno reactivity. In
ovarian connective tissue cells, immune reactivity
ranged from moderate to strong. In the corpus luteum,
granulosa lutein cells of the IR group, strong wide-
spread staining was seen (Figure 2, G-H).

CYC1 immunohistochemical examination results are
shown in the table (Table 3). In terms of CYC1 immuno
reactivity, a statistically important difference was iden-
tified between the control group and the other groups
(p<0.001 in all). Furthermore, there was a statistically
significant difference in CYC1 immuno reactivity re-
sults between the albumin group and the IR groups
(p=0.003). In terms of CYC1 immuno reactivity, there
was no statistical difference between the placebo and
IR groups.

Table 2. Comparisons of histopathological findings between groups [median (min - max)].

Follicle

Vascular

Groups . Hemorrhage . Edema Total Score
Degeneration Congestion
Control 0(0-0) 1(0-1)a 0(0-1)a 1(0-1)a 2 (0-3)a
Albumin 0(0-0) 1(1-3)a 0 (0-1)a 1.5(1-3)ab 3(2-5)a
Placebo 0(0-1)2 1.5(0-3) 0 (0-1)2 2(1-3) 3.5(2-5)r
IR 1(0-1)b 1(0-2) 0.5(0-1)= 1.5(0-2)zp 3.5(2-5)r
p-value* <0.001* 0.126 0.639 0.034* 0.010*

*: p<0,05 (Kruskal wallis). min: Minimum. max: Maximum. ab: Different superscripts in the same column indicate statistical differences

between groups (Mann Whitney-u, p<0.008). Note: The comparison was done between placebo and IR groups for follicle degeneration.
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Figure 2. CYC1 IHC staining, 20x magnifications(80um). A-B. Control gr

£ ¢ o o 578 i
oup, C-D. Albumin group,E-F. Placebo group,G-H. IR group.

Table 3. Comparisons of CYC1 immunoreactivity between groups [median (min - max)].

Control Albumin

Placebo IR p-value*

cyc1 1(1-1)a 2(2-2)°

2.5(2-3)¢ 3 (2-3)c <0.001*

*: p<0,05 (Kruskal wallis).min: Minimum. max: Maximum.abe<: Different superscripts on the same row indicate statistical differences

between groups (Mann Whitney-u, p<0.008).
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DISCUSSION

An experimental bilateral IR model was generated in rat
ovaries for this investigation. The impact of intraperito-
neal albumin administration on ovarian tissue damage
and CYC1 immunoreactivity was studied.

In some experimental IR model investigations, there
was no change in serum calcium levels across the
groups.1516In our study, there was no significant differ-
ence between the groups in terms of serum calcium
levels. The comparison of serum calcium levels showed
that ovarian IR damage did not produce alterations in
serum calcium levels between groups.

Some articles in which it was constructed an experimen-
tal ovarian IR model showed that the greatest TOS lev-
els were in IR groups.217.18 In the experimental IR model
studies in the ovaries, it was found that TOS levels in the
IR groups were greater than those in the control
groups.1419-21 In this investigation, there was a signifi-
cant difference in terms of TOS levels between the
groups. TOS levels rose considerably in the IR group
(20.96+5.64 umol/L) and placebo group (18.89+8.47
umol/L) compared to the control group (8.46+4.46
umol/L). Furthermore, the TOS levels in the IR group
increased considerably as compared to the albumin
group (11.51#4.25 pumol/L). TOS levels in the control
and albumin groups revealed similar findings.

In other studies, it was discovered the lowest TAS levels
in IR groups in experimental ovarian IR model investi-
gations.21417-1921 [n the present study, there was no
powerful difference between the groups in terms of TAS
levels. Despite this, it was established that the IR group
had the lowest TAS levels in this study.

Studies on the experimental ovarian IR model stated
that the highest OSI levels were in the IR groups.17.18 In
some studies, they reported that the OSI level in the IR
group was higher than that of the control group.1419-21In
our study, a statistical difference in OSI levels was found
between the groups. OSI levels showed a significant
increase in the placebo group (1.22+0.50) and IR group
(1.32+0.42) compared to the control group (0.61+0.34).
In addition, the OSI levels of the IR group also increased
significantly compared to the albumin group
(0.74+0.30). OSI levels were similar in the control and
albumin groups.

Although the highest serum albumin values were seen
in the albumin group, there was no visible statistical
difference in serum albumin levels between the groups.
Although serum albumin levels were similar between
the groups, there were differences in TOS and OSI val-
ues. We considered these results as beneficial effect of
administration albumin against IR-induced damage.
Some studies showed that follicle degeneration in-
creased in IR groups compared to control groups in
their experimental IR model investigations on ova-
ries.1422-25 Some researchers discovered that follicle
degeneration was higher in IR groups in experimental
IR ovarian model investigations.2627 In this study, there
were significant variations in follicular degeneration
between the groups. Follicle degeneration was observed
to be considerably higher in the IR group than in the
other groups. This shows that albumin inhibits follicle
degeneration.

In some studies that used 3-hour each ischemia and
reperfusion in an experimental IR model on ovaries, it
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was stated that the hemorrhage in IR groups increased
compared to other groups.328-31 We found that there
was no difference between the groups in terms of hem-
orrhage in our study which used 2 hours each ischemia
and reperfusion. However, it was found that the hem-
orrhage was partially higher in the IR-applied groups
compared to the control group. In this case, we think
that the applied ischemia and reperfusion durations
are decisive in terms of hemorrhage.

Researchers discovered that vascular congestion in-
creased in the IR-applied groups compared to the con-
trol group in their investigation, in which they con-
structed an ovarian IR model.2422.23.28 [n this investiga-
tion, there was no difference in vascular congestion
across the groups. As in hemorrhage, we believe that
the applicable IR durations are critical in this scenario.

In experimental ovarian IR model investigations, some
researchers found that IR groups had the most
edema.l7.2627 The other researchers, on the other hand,
observed that edema was greater in the IR group than
in the control group in their research in which they
produced an IR ovarian model.33! Decently, a substan-
tial difference was identified between the control
group and the placebo group in this investigation. The
results in our albumin and IR groups were similar to
those in the placebo and control groups. This discrep-
ancy is thought to be caused by saline supplied as a
placebo, which increases the amount of edema in the
placebo group.

Researchers noted that the IR groups had the greatest
total score in the ovarian investigations in which they
constructed an IR model.12¢ In comparable IR ovarian
experiments, scientists observed that IR treatment
significantly raised the total score.2232 In this study,
there was a significant difference in total scores be-
tween the control group and the placebo and IR
groups. The fact that the total score in the albumin-
treated group was similar to the control group and
slightly lower than the other IR-treated groups showed
that albumin provided some histological protection.

A study found that CYC1 transcription increased in IR
groups in their research of the cerebral IR model.33
Other studies showed that there was no change in
CYC1 immunoreactivity between the IR and control
groups in their investigation done in isolated rat
hearts.3*Another study declared that when they ana-
lysed the ovaries with fluoride, the CYC1 immunoreac-
tivity was strongerin the granulosa cells in the fluoride
groups than in the control group.35 In our investigation,
CYC1 immunoreactivity was considerably higher in the
IR-treated groups than that in the control group. How-
ever, because the level of CYC1 immunoreactivity in
the albumingroup was much lower than in the placebo
and IR groups, it is thought that albumin administra-
tion protects the tissue by lowering CYC1 immunoreac-
tivity.

CONCLUSION

According to biochemical investigations, oxidative
stress is decreased, particularly in the albumin group
treated with IR when compared to the IR group. The
groups had no differences in blood serum albumin or
calcium levels. Histological tests revealed that the size
of tissue damage increased considerably in the albu-
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min, placebo, and IR groups compared to the control
group. The fact is that CYC1, an indication of tissue dam-
age, displayed greater immunoreactivity in the IR and
placebo groups than in the control and albumin groups.
These results indicated that albumin had a tissue dam-
age-reducing impact. To minimize tissue damage in-
duced by ischemia in ovarian torsion, detorsion should
be administered as soon as feasible.

As a result, we believe that albumin, which has been
shown to lower elevated CYC1, ROS, and oxidative
stress levels, will play a supporting role in the IR ther-
apy process due to its antioxidant properties. More de-
tailed research is needed to back up the impact of albu-
min, which is a safe antioxidant.
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ABSTRACT

Voriconazole (VCZ) is the drug of choice for invasive
aspergillosis (IA). However, narraow the rapeuticrange
and variable pharmaco kinetics can effect the success of
the therapy. VCZ serum concentration is influenced by
several factorin cluding CYP450 polymorphisms pri-
marily by CY2C19. The rapeutic drug monitoring (TDM)
of VCZ is highly recommended to check adequate serum
concentrations. Here in, we investigated the usefulness
of detecting CYP450 polymorphism. Patients with he-
matological malignancies were included in the study.
CYP450 polymorphisms which are responsible for me-
tabolism of VCZ were investigated using RT-PCR. TDM
of VCZ was peformed using LC/MS/MS.11 patients were
included in the study. Frequencies of CYP2C19 geno
types are 27% for intermediate metabolizer; 36% rapid
metabolizer, 18% for ultra rapid metabolizer, 18% for
normal metabolizer. Two patient sexperienced dose
related side effects and one of these patient’s voricona-
zole blood concentration was supratherapeutic Al-
though VCZ is the drug of choice for the treatment of 1A,
the variabality of the pharmacokinetics can influence
the success of therapy significantly. There fore imple-
menting the pharmacogenetic testing and therapeutic
drug monitoring to clinical practice might help clini-
cians to provide improved care to patients and improve
treatment out comes.

Keywords: Antifungal activity, genotyping, voricona-
zole.
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0z
Vorikonazol (VCZ) invazifasperjilloziste (IA) tedavi
seceneklerinden biridir. Bununla birlikte ilacin

darterapotik penceresi ve degisken farmakokinetigi
tedavi basarisini etkilemektedir. VCZ kan konsan-
trasyonu kendisini metabolize eden CYP2C19 polimor-
fizmleri basta olmak {lizere baz1 faktorler tarafindan
etkilenmektedir. Terapotik ilag izlemi (TDM) yeterli kan
diizeyine ulasilmasinin kontroliinii saglamaktadir. Bu
¢alisma kapsaminda CYP450 polimorfizmlerinin saptan-
masinin faydasini arastirmayi hedefledik. Hematolojik
malignitesi olan hastalar ¢alismaya dahil edildi. VCZ’ nin
metabolizmasindan sorumlu CYP450 polimorfizmleri
RT-PCR ileve TDM ise LC/MS/MS ile yapildi. 11 hasta
calismay1 tamamlayabildi. CYP2C19 genotiplerinin da-
gilim orta dereceli metabolizor i¢in %27, hizli metabo-
lizor i¢in %36, ultra hizli metabolizor i¢in %18, normal
metabolizdr icin %18 seklindeydi. Iki hasta dozla iliskili
istenmeyen etkiler yasadi ve bu hastalardan birinin VCZ
kan konsantrasyonu supraterapétik diizeydeydi. VCZ
IA’ da tedavi secenegi arasinda yer alsa da farmakoki-
netigindeki belirgin degisiklik tedavisini etkilemektedir.
Bu sebeple VCZ’ nin TDM ve RT-PCR gibi metodlar
klinikteki hekimin hastalara daha iyi bir bakim sagla-
masinda yardimci olabilir, hastanin tedavisi daha iyi
hale getirilebilir.

Anahtar kelimeler: Antifungal aktivite, genotipleme,
vorikonazol
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INTRODUCTION

Voriconazole (VCZ) is a wide spectrum second genera-
tiontriazol eagent with potent activity against in vasive
fungal infections including aspergillosis and candidiasis.
It is the first choice drug of aspergillus infections.! These
invasive infections are serious health problems for im-
mune suppressed patients such as organ transplant
patients and cancer patients.2 VCZ has narrow therapeu-
tic range and has interpatient variability. There fore,
clinicians might fail to obtain an ideal therapeutic blood
concentration which can result with treatment failure
risk and dose dependent side effects including photo
toxicity, hallucinations, neuropathy, periostitis, alopecia,
and nail changes.34 It shows non linear pharmacokinet-
ics because of its limited elimination, and the blood con-
centration of VCZ is dependent on dosage. If VCZ dose is
increased, the are aunder plasma concentration time
curve will increase super proportionally, requiring dose
adjustment to be performed carefully.>6 Therapeutic
range of VCZ is 1.5-5.5 pg/mL. Checking drug-drug in-
teractions, adjusting dosage according to renal function
and body weight are important to achieve adequate VCZ
concentrations. Another important factor is CY2C19
enzyme genotype that is responsible for VCZ metabo-
lism and hepatic elimination.” Patients who are slow
metabolizers might experience dose dependent toxicity
such as hallucinations, visual disturbances, liver toxicity,
photophobia, renal toxicity, and arrhythmia [QT prolon-
gation) because blood concentrations of these patients
are in supra therapeutic range.8 On the other hand, pa-
tients who are fast metabolizers might not benefit VCZ
at standard doses because of sub therapeutic serum
concentrations.® According to our expectations, relation
ship between genotype and VCZ serum level relation
ship is given in Tablel.

Although TDM of VCZ can guide for the optimum dos-
age, it is only available after several doses which can
cause to miss a critical period. CYP450 polymorphism
can be detected evenin patients who are at high risk for
systemic fungal infections and can enable individualized
dosage when VCZ treatment is required. Here in, we
investigated the utility of each approach for optimizing
VCZ treatment in patients with hematological malignan-
cies. We aimed to see whether there are parallel results
between TDM and genotyping results. This study was a
replication effort and it is one of the studies to see ge-

Demirpolat E, Aycan MB, Metan G, Kahraman V, Karatoprak GS

netic association with VCZ concentration in Turkish
population.

MATERIALS AND METHODS

Patient volunteer selection

Voluntary patient only were included in the study. This
study was approved by Erciyes University Clinical Trial
Ethical committee, approval number 2015/101 and
performed according to favorable clinical practice guide
lines.

We conducteda prospective observational study in Erci-
yes University Hematology and Oncology Hospital. Pa-
tients participated in the study after giving written in-
formed consent and the study was conducted ethically
in accordance with the World Medical Association Dec-
laration of Helsinki. Eleven patients who were diag-
nosed with various hematological malignancies partici-
pated in the study (Table 2). Six of the sepatients re-
quired VCZ treatment during the course of their hospital
stay. Treatment regimen was based on standard weight
based dosing. Loading dose at 6 mg/kg/12 hours for
the first day was followed by 4 mg/kg/12 hours as the
maintenance dose. The treatment regimens were not
modified according to pharmoco genetic testing and
TDM results because the results of TDM and CYP450
polymorphism were available after their treatments
were completed.

DNA Isolation

DNA was collected by whole blood, mouth was hand
buccals wab (Table 2). Mouth was hand buccals wab
sampling were used in patients who received allogeneic
stem cell transplant!! because the sepatients might have
donor’s DNA in their blood but not in their mouth
epithelial cells. Whole blood sampling was used in non
transplant patients. 2 mL blood were with drawned into
K2EDTA tubes ands amples were kept at 4°C until DNA
isolation. DNAs were isolated on daily base and kept at -
80°C until polymorphism screening. DNA isolation was
performed using Roche High Pure Template Prepration
kit (11796828001) per kit protocol.

Genotyping
CYP2C19*2 (19154G>A; 1rs4244285), CYP2C19*3
(17948G>A; rs4986893), CYP2C19*17 (-806C>T;

rs12248560) all eles were determined by Roche light
SNIP kit using polymerase chain reaction (PCR). This kit
uses a hybridizing probe and melting curves were ana-

Table 1. Genotype and voriconazole serum concentration relation!?

Genotype Expected Voriconazol level Comment/Possible Solution
phenol type
Primarily Rapid Prophylactic use: No response to treatment and
CYP2C19*17 metabloizer Lower than therapeutic level systemic fungal worsening. /Dose
(0.5 pg/mL) should be increased or alternative
Treatment medication should be considered
Lower than therapeutic level
(1-2 ug/mL)
Primarily CYP2C19*2 Slow Proflactic use: Increased response to treatment.
or metabloizer Higher than therapeutic level Controling fungal infection des-
CYP2C19*3 (0.5 pg/mL) piteun tolerable dose dependent
Secondarily Treatment side effects /Dose should be de-
CYP2C9*2 or Higher than therapeutic level (1- creased or alternative medication
CYP2C9*3 or 2 pg/mL); should be considered

CYP3A4*1B or
CYP3A5*3A

If higher than 4-5 pg/mL ALT and
AST increases
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Table 2. Disease, DNA source and voriconazole use
PatientCode/Age Disease

Genotyping material

P1/42 Acute myeloid leukemia
P2/23 Acutely mphocytic leukemia
P3/29 Acute myeloid leukemia
P4/39 Acute myeloid leukemia
P5/31 Hodgkin lymphoma
P6/57 Multiple myeloma
P7/57 Acute myeloid leukemia
P8/52 Acute myeloid leukemia
P9/72 Acute lymphocytic leukemia
P10/40 Aplastic anemia
P11/42 Non-hodgkin lymphoma

Whole blood
Whole blood

Whole blood

Allogeneic transplant, buccal epithelial cell or
mouth was hepithelial
Whole blood

Whole blood
Whole blood

Allogeneic transplant, buccal epithelial cell, mouth
was hepithelial

Whole blood
Whole blood

Very low leucocyte count (leucocyt openia)
Buccal epithelial cell or mouth wash epithelial

lysed to determine single nucleotide polymorphisms
(SNP). If none of these all eles were detected, patient
were accepted as CYP2C19*1 genotype.

Therapeutic drug monitoring of voriconazole
Sampling for TDM was started at second day of VCZ
treatment in patients who received intravenous (iv)
treatment where as TDM was started at the fourth day
in patients who received oral VCZ (Table 3). Samples
were collected into K;EDTA tubes and kept at 4°C until
plasma isolation. Plasma samples were kept at -80°C
and sent to an externall abnamed Toksilab Medical Di-
agnositc Labratory (Istanbul) under cold chain storage
eusing dryice. VCZ levels were detected with LC/MS/
MS. While concentrations lower than 1 pg/mL was ac-
cepted as sub therapeutic concentration, the concentra-
tions higher than 5.5 pg/mL were accepted as supra
therapeutic concentration.12-14 Potential drug drug in-
teractions between VCZ and co-administered drugs
were checked by using lexicomp drug interactions mod-
ule in updated database. All the data generated or ana-
lysed during this study are included in this article. Fur-
ther enquiries can be directed to the corresponding
author.

Table 3. Voriconazole TDM sampling chart

Statistical analysis

Eleven patients with ages ranging from 23 to 70 were
included in the study. Descriptive analysis was per-
formed using Systat Sigma Plot software ver 12.0 and
data normal distribution was tested using Shpirowilk
test. Statistical significance was accepted as p> 0.05.
Allele frequency was calculated by dividing the numbers
of the patients with regarding allele by the number of all
the patients and the data was presented as percentage
of n value.

RESULTS

Five out of 11 patients were male and all of them were
Caucasian. The Mean age of the patients was 43.2+14.76
years. Most common underlying disease was acute leu-
kemia and two patients received allogeneic stem cell
transplantation (Table 2). VCZ treatment was adminis-
tered to six patients diagnosed with invasive pulmonary
aspergillosis. All genotyping results regarding CYP2C9,
CYP2C19, and CYP3A4 are listed in Table 4. The Patients
were hospitalized and on other medications but none of
these medications caused drug interactions with VCZ
through CYP2C19. In our study, 4 patients (P1,P5,
P8,P9) had *1/*17 alleles and they were heterozy-

Voriconazole dosing regime and sampling time
Loading dose (6mg/kg) and maintenance dose (4mg/kg) iv infusion (2x1)

1stday 2nd day 3rd day 4th day 5th day 6th day 7th day
tosampling * * * * * *
(5mL)
Standard oral dosing 2 x 200 mg or 2 x 4 mg/kg iv
1stday 2nd day 3rd day 4thday 5th day 6th day 7th day
tosampling - - ok ok s -
(3mL) No sampling No sampling Cssachieved Css Css Css

* Blood sample could be taken 1 h before dosing for Cssmin sample (5mL), 5 min after dosing for Cssmax sample (3mL)
** Blood sample could be taken 1 h before dosing for Cssmin sample (5mL), 1 h after dosing for Cssmax sample (3mL)
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Table 4. CYP2C19, CYP2C9,CYP3A4,CYP3A5 genotyping results

Patient- CYP2C9*3 CYP2C19*2 CYP2C19*3 CYP2C19*17 CYP3A4*1B CYP3A5*3A
code A>C G>A G>A C>T A>G rs2740540 A>Grs776746 Voriconazole blood concen-
rs1799853 rs4244285 rs4986893 rs12248560 tration (ug/mL)
Genotype
Tm1l Tm2 Tm1l Tm2 Tm1l Tm2 Tm1 Tm2 Tm1l Tm2 Tm1l Tm2 Cssmin Cssmax  Ctoxic
A C A G G A T C A G G A
P1 50.49 - - 57.38 56.97 - 50.49 60.10 51.81 - 55.65 - CYP2C19*1/*17.
CYP3A5*3A/3A
P2 50.47 - - 57.29 57.00 - 50.47 - 51.78 - 55.59 - CYP2C19*17/
*17.CYP3A5*3A/3A
P3 60.09 - - 57.33 57.04 - - 60.09 51.80 - 60.74 - CYP3A5*3A/3A
P4 60.12 - 51.89 57.22 56.96 - - 60.12 51.82 - 55.60 - CYP2C19*1/
*2.CYP3A5*3A/3A 1.14 2.12 =
P5 50.32 - - 57.00 56.65 - 50.32 59.87 51.65 - 55.35 - CYP2C19*1/
*17.CYP3A5*3A/3A 3.87 4.94 =
P6 50.44 - 51.67 5694 56.67 - 50.44  60.02 51.54 - 55.25 60.56 CYP2C19*2/
*17.CYP3A5*1/3A 3.75 5.90 =
P7 50.67 - - 5736 57.01 - 50.67 - 51.81 - 55.64 - CYP2C19*17/
*17.CYP3A5*3A/3A 3.29 5.44 =
P8 50.26 - - 56.93 56.56 - 50.26 59.78 51.75 - 55.31 - CYP2C19*1/
*17.CYP3A5*3A/3A - 0.94
P9 50.68 - - 5739 57.12 - 50.68 60.28 51.35 - 55.63 - CYP2C19*1/
*17.CYP3A5*3A/3A
P10 59.49 - 5140 56.62 56.22 - - 59.49 51.27 - 54.94 - CYP2C19*1/
*2.CYP3A5*3A/3A - 11.76
P11 59.49 - - 56.70 56.44 - - 59.49 51.03 - 54.90 60.11 CYP3A5*1/3A

Tm: melting temperature A: Adenine, G:Guanine, C:Cytosine, T: Thymine, Css; Steadystate concentration, Cioxic: Sample collected when toxicity observed
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goticrapid metabolizer (frequency, 36%). 2 patients
(P2,P7) had homozygotic *17 allele and they were ultra
rapid metabolizers (frequency, 18%), 2 patients
(P4,P10) had *1/*2 alleles, one patient (P6) had *2/*14
alleles and they were intermediate metabolizers
(frequency, 27%), 2 patients (P3, P11) had *1/*1 alleles
and they were normal metabolizers (frequency, 18%).
All patients were normal metabolizers in terms of
CYP2C9, CYP3A4, and CYP3A5.

All of TDM, the relation ship between genotyping and
side effects is presented in Table 5. 6 of them needed
VCZ treatment during their hospital visit. VCZ concen-
tration of P4 and P5 were in normal ranges, and these
patients did not experience VCZ related toxicity. These
patients’ genotype and VCZ levels were not correlated
with each other. P6 and P7 blood concentrations were
slightly above the therapeutic range and it seems that

Table 5. CYP2C19 Genotyping results TDM and side effect relation

VCZ treatment. Genotype and VCZ level was not com-
patible with achother. Interestingly these two patients
did nothave dose related toxicities such as hepatoxicity,
high bilirubin, AST, ALT level, etc. The treatment proto-
col of patient 8 is presented in Table 6. According to
drug interaction data there is no interaction with VCZ.
Despite the low blood concentration of VCZ, the patient
experienced hallucination on the 3rdday of standard
dosing regimen. Instantaneous blood sample VCZ level
was low although the patient experienced hallucination.
According to patient’s treatment protocol no drug inter-
actions were detected. Another reason for psychiatric
side effects seen in patients might be acyclovir. Accord-
ing to the product information sheet, hallucination oc-
curs very rarely after acyclo viruse at therapeutic
doses.15 There fore, patients might experience this side
effect because of acyclovir instead of VCZ. Renal func-

Voriconazole level Side effects

. . Expected Geno- 1-4 mL Voriconazole probably
Patientcode Disease type of CYP2C1910 (1-4 pg/mL) dosings cheme related to
Cssmin Cssmax Ctoxic voriconazole
CYP2C19*1/*2 iv2x6mg/kg
Acute myeloid leukemia ; loading and 2 x 4
P4 - (Intermediate me- 1.14 2.12 - . None
Allogenic transplant ) mg/kg mainte-
tabolizer)
nance dose
iv2x 6 mg/kg
- CYP2C19*1/*17 loading and 2 x 4
P5 Hodgkin's lymphoma (Rapid metabolizer) 3.87 4.94 mg/kg mainte- None
nance dose
iv2x 6 mg/kg
. CYP2C19*2/*17 .
P6 Multiple slyphoma/ (Intermediate me- 3.75 5.90 - loading and. 2x4 None
Autologous Transplant ) mg/kg mainte-
tabolizer)
nance dose
CYP2C19*17 /%17 ivZx6mg/kg
. . . loading and 2 x 4
P7 Acute myeloid leukemia (Ultra rapid me- 3.29 5.44 - . None
tabolizer) mg/kg mainte-
nance dose
Hallucination
P8 Acute myeloid leukemia. CYP2C19*1/*17 ) ) 0.94 2x200 mg stan- ?;ﬁ:lgﬁl;;
Allogenic transplant (Rapid metabolizer) ' dard dosing .
continue
whole night
CYP2C19*1/*1 ivZx6mg/kg i distur-
Non-Hodgkin’s lymphoma loading and 2 x 4
P11 (Normal metabo- - - 11.76 . bances. photo-
Autologous Transplant . mg/kg mainte- .
lizer) phobia
nance dose

Clinical Pharmaco genetics Implementation Consortium guide line supplement S1 for diplo types is used for determining genotype.

the genotype of these patients did not affect VCZ serum
concentration.

Patient 8’s genotype was rapid metabolizer and in par-
allel with this, VCZ blood concentration level was lower
than expected. Despite that low concentration of VCZ,
the patients experienced side effect at 3rd day of stan-
dard dosing treatment.

Patient 11 was geno typed as a normal metabolizer and
VCZ level was above therapeutic range. Despite this high
concentration, no hepatoxicity was detected. This pa-
tient experienced side effects on the 2nd day of treat-
ment 1 hr after maintenance dose was given, and there
fore blood sample was collected when the toxicity was
recognized. This patient was on amphotericin B before
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tion plays an important role in terms of acyclovir toxic-
ity and it is reported that dose should be adjusted care-
fully if renal function is impaired!é. In our case, the pa-
tient’s renal function was normal and acyclovir was
being dosed accordingly but acyclovir concentration
was not measured. Patient 11 was genotyped as normal
metabolism and blood VCZ level was above the rapeutic
window. Despite this high concentration, no hepatoxic-
ity was detected. This patient experienced side effects
on the 2nd day of treatment 1 hr after maintenance dose
was given and blood sample was collected when the
toxicity was recognized. This patient was using flucona-
zole against Candida infection. After resistance was ob-
served, antifungal treatment was replaced by VCZ. It is
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known that VCZ’s in vitro efficacy is higher than flucona-
zole against Candida spp.!7 There fore, antifungal treat-
ment choice was right in this case but supratherapeutic
levels of VCZ might have caused visual side effects. Ac-
cording Table 6, there is not anyother medication that
causes this type of effect in patient’s treatment plan.

Table 6. P8 and P11 treatmen tprotocols

Demirpolat E, Aycan MB, Metan G, Kahraman V, Karatoprak GS

tients who experienced VZ toxicity were P8 and
P11.P11’s expected phenotype was normal metabolizer
and despitehat serum VCZ level was at supra therapeu-
tic level. P8 was rapid metabolizer and VCZ blood level
was sub therapeutic. According to these two patient’s
results genotype is not always a good tool to predict

Initials Patientcode  Sampling type Medications Dosing regime Active Toxicity
being used at that ingredient
week
S.F P8 Potential toxic-  Duphalac 670 mg 3x1 Lactulose Hallucination
ity andnightmare
AKklovir 200 mg 2x1 Acyclovir thatlastswhol
enight
Antepsin 4x1 Sucralfate
Leucostim 45 MIU 1x1 Filgrastim
Desferal 0.5g 1x1 Deferoxamine
Nevofam 20 mg 2x1 Famotidine
Methylprednisolone  1x1 Methylpredniso-
250 mg lone
Urikoliz 1x1 Allopurinol
Initials  Patient code  Sampling type Medications Dosing regime Active Toxicity
being used at that ingredient
week
HK P11 . . Asirax 250 mg 2x1 Acyclovir
Potential toxicity
Leucostim 30 MIU 1x1 Filgrastim
Maxipen1lg 3x1 Meropenem
. . Photophobia,
Metronidazole 500 4x1 Metronidazol visualdistur-
mg bances
Protaz 400 mg 1x1 Pantoprazole
Setrex 3 mg 2x1 Granisetron
Vancomax 500 mg 2x1 Vancomycin
DISCUSSION drug concentration because it should be remembered

Personalized medicine has two key factors, which are
choosing the right drug and adjusting the dosage for the
patient appropriately. Drugs like VCZ which have irre-
versible organ toxicity, non liear kinetics and narrow
therapeutic range, metabolized by CYP450 enzymes
need additional approaches like therapeutic drug moni-
toring and pharmacogenomic analysis for correct
dosead justing. These two tools might be used together
to fully individualize the treatment especially for
CYP450 polymrophisms. Although adjusting the dosage
using only pharmacogenomic data might be considered
but blood concentration should also be checked to see
whether or not the drug is at therapeutic range. Besides
blood sample can be drawn instantly when a suspicious
reaction occurs to determine whether the drug in ques-
tion is the real cause of this suspicious reaction. We
conducted our study according to this logic and we col-
lected momentary blood samples when a suspicious
reaction occurred during the standard therapeutic drug
monitoring process. Although genotyping is not always
correlated with TDM, we observed itin our study. Pa-

that when a genotyping analysis is performed, it only
gives an idea about the patient’s expected phenoyte, not
real life results. In addition analyzing the phenotype is
harder than TDM and genotyping because samples
should be taken when patient is not receiving any treat-
ment, and phenotype is affected by environmental fac-
tors so much. In addition, P4,P5,P6,P7 did not experi-
ence any VCZ toxicity and their VCZ concentrations
were in therapeutic ranges. It seems that genotype did
not affect VCZ concentration.

The limitation of our study was the number of the pa-
tients. It was because systemic fungal infections and
concomitant chronic diseases might be a cause of death
in hematological malignancy patients and during the
study we genotyped nearly 50 patients but most of them
were deceased and thus the frequency of the patients
who suffered from fungal infections were low. For these
reasons the number of the patients was limited in our
study.

In general, clinicians observe toxicities in the patients
who have hematological malignancies. Medications in
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the treatment plan should be monitored carefully in
terms of toxicities, blood concentration and inter indi-
vidual variances. In patients who have malignancies and
use multiple drugs side effect monitoring sholud be
performed regularly. TDM is such a nice tool that it can
be used to show whether the reactions in patients are
actually caused by the drug concerned or other factors.
The rapeutic drug monitoring might help monitor pa-
tients because in one of our cases hallucination was
probably caused by acyclovir instead of VCZ, because
the VCZ was at sub therapeutic concentration!8. In an-
other case therapeutic drug monitoring revealed that
VCZ is the cause of hallucination. In addition, at supra
therapeutic VCZ level, these patients are potentially at
risk for other dose dependent side effects such as hepa-
toxicity. Although health authorities do not force to test
for CYP2C19 polymorphisms for VCZ, pharmacogenom-
ics might be a good tool to check potential side effects
that might be experienced. It is clear that the patients
with homozygotic CYP2C19 slow metabolizer will
highly experience dose dependent side effects of VCZ
and other medications which are inactivated by this
CYP2C19. If patient’s pharmacogenomic data is avail-
able at clinician’s hand, this data should be used when
other CYP2C19 substrates are prescribed as well. Con-
sequently, one time genotyping is good for adjusting or
having a clue for potential dose related side effects of all
medications. Additionally, therapeutic drug monitorin
gshould be added to support polymorphisms which
change pharmacokinetics of a drug.

CONCLUSION

Therapeutic drug monitoring might help in monitoring
patients because in one of our case hallucination is
probably caused by acyclovir instead of VCZ, because
the VCZ was at sub therapeutic concentration. In gen-
eral pharmacogenomic analyses are performed to pre-
dict the treatment out come but therapeutic drug moni-
toring should support genomic data and it is another
important tool to monitor patient’s response.

The survival expectancy of the patient population in-
cluded in the study was low, only 11 patients completed
the study. Nearly 40 patients were screened but most of
them were deceased during the study because of dis-
ease progression. No statistical report was generated
because of this.
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ABSTRACT

The research aimed to analyze the volatile compounds by using
SPME-GC-MS and to detect anticholinesterase, antityrosinase,
and antimicrobial potential of metanol extract of Alcea calvertii
Boiss., an endemic species for Tiirkiye. The inhibitory effects of
tyrosinase, acetyl cholinesterase, and butyrylcholinesterase of
the plant were determined by spectroscopic technique and the
plant’s antimicrobial activity was assessed using the agar diffu-
sion method. A total of 18 volatile compounds were specified
belonging to terpenes classes. o-cymene (10.60%) and ses-
quicineole (15.55%) were detected as major volatile compo-
nents of the species by the SPME-GC-MS technique. Meaningful
antimicrobial activity was observed on Candida tropicalis, En-
terococcus faecalis, Escherichia coli, Mycobacterium smegmatis,
Staphylococcus aureus, and Pseudomonas aeruginosa. The half
maximal inhibitory concentration (ICso) value of the plant was
determined 60.12 + 1.75 pg/mL as a result of tyrosinase assay.
ICso value was found 111.54 * 1.75 pg/mL, according to bu-
tyrylcholinesterase inhibition studies. Considering all the find-
ings, it has been determined that the plant includes diverse
volatile compounds and showed promising antimicrobial, ty-
rosinase inhibitory, and moderate butyrylcholinesterase in-
hibitory effects so Alcea calvertii may be the up-and-coming
source of natural medicine for microbial and dermatological
diseases although limited to its effects for Alzheimer's disease.

Keywords: Alcea calvertii Boiss., ant cholinesterase, antimicro-
bial, antityrosinase, GC-MS.
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Bu arastirmanin amaci Tirkiye i¢cin endemic bir tiir olan Alcea-
calvertii Boiss'in ugucu bilesenlerin SPME-GC-MS kullanilarak
analiz edilmesi ve bitkinin methanol ekstresinin antikoli-
nesteraz, antitirozinaz ve antimikrobiyal potansiyelinin belir-
lenmesidir. Tirin tirozinaz, asetilkolinesteraz ve butirilkoli-
nesterazin hibitor etkileri spektroskopik teknikle belirlenmis
olup, antimikrobiyal aktivitesi i¢in agar difiizyon yontemi kul-
lanilmistir. Caligma sonucunda terpenler sinifi ait toplam 18
ucucu bilesen belirlenmistir. SPME-GC-MS teknigi ile belirle-
nen ugucu bilesenelerinden o-simen (%10.60) ve seskisinol (%
15.55) tiirtin ana ugucu bilesenleri olarak tespit edilmistir.
Candida tropikalis, Escherichia coli, Enterococcus faecalis, Myco-
bacterium smegmatis, Pseudomonas aeruginosa ve Staphylococ-
cus aureus lizerinde ekstrenin anlamli antimikrobiyal aktivite
gosterdigi gozlemlenmistir. Antitirozinaz aktivite ¢alismalari
sonucunda ekstrenin yar1 maksimum inhibisyon konsan-
trasyonu (ICso) degeri 60.12 + 1.75 pg/mL olarak belirlen-
mistir. Biitirilkolinesteraz inhibisyon c¢alismalarina gore ICso
degeri 111.54 + 1.75 pg/mL olarak tespit edilmistir. Tiim bul-
gular go6zoniine alindiginda, tiiriin zengin ugucu bilesen
icerigine sahip oldugu ve lmit verici antimikrobiyal, ti-
rozinazinhibitor ve orta derecede biitirilkolinesteraz inhibitor
etkiler gosterdigi, dolayisiyla Alcea calvertiinin Alzheimer
hastalif i¢in tedavi edici degeri sinirh olmakla birlikte mikro-
biyal, dermatolojik ve gelecek vaat eden dogal ila¢ kaynag:
olabilecegi degerlendirilmistir.

Anahtar kelimeler: Alcea calvertii Boiss., antikolinesteraz,
antimikrobiyal, antitirozinaz, GC-MS.
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INTRODUCTION

Plants possess comprehensive utilizations for different
purposes for a long time.! Medicinal and aromatic plants
have been utilized in the protection of health, preven-
tion, and treatment of diseases for many years. Also,
they are utilized in the field of food as dietary supple-
ments, herbal tea, or flavor. In addition, they are used in
perfumery and cosmetic industries as body care prod-
ucts.z4 So, phytochemical and biological activity studies
on natural sources present new opportunities for scien-
tific and industrial areas.

Alcea L. genus (Malvaceae) is represented by about 70
species in the world. The genus is found in Asia, espe-
cially in Iran and Tirkiye. Alcea calvertii Boiss., one of
the endemic species for Tiirkiye, is growing in Tunceli
province. Alcea species have been used for anti-
inflammatory effects, cough, intestinal disorders, kidney
stones, pulmonary disorders, skin disorders, stomach
ailments, urinary system disorders, etc., as a folk medi-
cine for a long time. According to previous biological
activity studies, Alcea species have diverse medicinal
activities such as antioxidant, antimicrobial, antiviral,
and hepatoprotective effects. A. calvertii has been used
for kidney stones, lung disorders, pulmonary disorders,
skin disorders, stomach disorders, and urinary system
disorders, traditionally, too.256

The cholinergic system plays a vital role in brain func-
tions. Acetylcholine (ACh) is accepted as a significant
neurotransmitter for synaptic transmission of choliner-
gic system. Acetyl cholinesterase (AChE) and butyryl-
cholinesterase (BuChE) are enzymes in charge of hy-
drolysis of acetylcholine in synapse. Cholinesterase in-
hibitors inhibit the degradation of acetylcholine,
thereby enhancing central and peripheral cholinergic
function. ACh is hydrolysed by the AChE to allow the
further transmission of impulses after the mediation of
the impulse transmission. Another type of ChE, known
as BuChE, is distributed all over the body and has a
range of physiological roles. BuChE is discovered to play
a role in both normal cholinergic function, and also the
formation and progression of Alzheimer’s Disease. AChE
is the primary enzyme in the normal brain, while BuChE
acts as a supporter when ACh concentrations are high. It
has been suggested that in order to preserve optimal
brain function, BUChE may assist the hydrolysis of ex-
cess ACh in the cholinergic system and balance to sub-
strate-inhibited AChE. Cholinesterase inhibitors cause
the rise of low choline levels and are clinically used in
Alzheimer's Disease.”

Tyrosinase (TYR) enzyme is important in hyperpigmen-
tation problems such as skin spots caused by excessive
melanin synthesis in the body. Therefore, agents that
inhibit TYR enzymes can be used to treat hyperpigmen-
tation problems.8-10

Essential oils are oily mixtures obtained by water or
steam distillation, which can be found in liquid or frozen
form at room temperature. Essential oils obtained from
plants are an indispensable part of the pharmaceutical,
food, and cosmetic industries. The vast majority of es-
sential oils (about 90%) are composed of terpenic sub-
stances. In chemical terms, terpenes are defined as a
group of molecules that have a diverse but specific num-
ber of isoprene units. In recent years, natural antimicro-
bial agents have compelled the attention of both food

and medicine industries due to their potential applica-
tions as food and medicine preservatives. Some secon-
dary metabolites and essential oils found in plants can
be used as food and medicine preservatives because of
their antimicrobial effects for this purpose.11.12

Plant essential oils have been used frequently in cos-
metic, food, and medicine areas for many years. So, the
attention on obtaining, detecting, and quantifying natu-
ral volatile compounds has been scaling up for the food
and medicine industries daily. Solid phase microextrac-
tion (SPME) is one of the detection and quantification
techniques of natural volatile organic compounds which
possess lots of advantages like running without solvent,
portability, the probability of automation, rising sensi-
tivity, passive sampling, etc.13.14

In light of all this information, the targets of this study
were to carry out SPME-GC-MS analysison the species
and to evaluate the antimicrobial and enzyme inhibition
properties of A. calvertii.

MATERIAL AND METHODS

Chemicals and Instrumentation

Mushroom tyrosinase (EC 1.14.1.8.1, 30 U), levodopa (L
-DOPA), disodium phosphate, sodium dihydrogen phos-
phate, 5,5'-Dithiobis(2-nitrobenzoic acid) (DTNB), ace-
tylcholinesterase from Electrophorus electricus (electric
eel) (AChE), acetylthiocholine iodide, butyrylcholi-
nesterase human (BChE), butyrylcholine iodide, and
galanthaminehydrobromide from Lycoris sp., were pro-
vided from Sigma-Aldrich. Methanol was purchased
from Merck (Darmstadt, Germany). All microorganisms
used in antimicrobial studies were obtained from the
Hifzissihha Institute of Refik Saydam (Ankara, Tiirkiye).
Ampicillin and fluconazole were purchased from
Mustafa Nevzat and Pfizer, respectively. Mueller Hinton
agar and broth, potato dextrose agar, brain heart 1-
infusion agar (BHI), and broth were purchased from
Merck (USA). All absorbance values were determined
using a BMG LABTECH SPECTROstar® Nano spectro-
photometer. Evaporation procedures were employed
using the Heidolph rotary evaporator system
(Schwabach, Germany). A manual fiber SPME device
was obtained from Supelco (USA). GC analysis was car-
ried out using a Shimadzu 2010 Plus (USA) device at-
tached to a Shimadzu QP2010 (USA) Ultra mass selec-
tive detector and flame ionization detector concur-
rently.

Plant Material and Preparation of Samples

A. calvertii specimens were collected in 2017 from Erz-
incan, Tiirkiye and were identified by Prof. Dr. Ali KAN-
DEMIR. The species was deposited in the Erzincan
Binali Yildirim University Science Faculty herbarium
(Herbarium Number: 10955). Primarily, the aerial parts
of the plant were dried in the shade at room tempera-
ture and properly powdered. Forty grams of dried plant
material was extracted with 400 mL methanol over-
night at room temperature three times. The methanolic
extract was filtered, and afterward, the filtrate was
evaporated using a rotary evaporator to dry. The ob-
tained extract was stored at 4 °C for use in biological
studies.

SPME-GC-MS Analysis

Solid-phase microextraction
Polydimethylsiloxane/divinyl-benzene (PDMS/DVB, 65
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um-blue hub plain) fiber was identified in a manual
fiber SPME device incorporated for exposing volatile
components; the fiber was preconditioned for 30 min-
utes at 250 °C in the GC injection port. Following the
sample process, the SPME device was inserted into the
GC and GC-MS injectors for the duration of the 62-
minute GC analysis on an RTX-5M column. The SPME
fibers were prepared in the GC injector at 250 °C for 30
minutes. At 50 °C, extractions were achieved after 30
minutes of incubation and 10 minutes of extraction.

Gas chromatography-mass spectrometry/flame ioni-
zation detector (SPME-GC-MS-FID)

Approximately 1.00 g of plant material was added to a
10-mL vial as part of the SPME method. Each extraction
process used magnetic stirring. Next, in split mode, fi-
bers containing extracted aroma components were
introduced into the GC injector with a split ratio of 1:10.
For four minutes, thermal desorption was conducted at
250 °C. To help with the separation processes, a Restek
Rxi-5MS capillary column was used. After two minutes
at 60 °C, the oven's temperature was raised to 240 °C at
a rate of 3 °C per minute, and it was then maintained at
250 °C for an additional four minutes. The carrier gas
used in this experiment was helium (99.999%), flowing
at a steady flow rate of 1 mL/min. After the ionization
voltage was stabilized at 70 eV, the electronic impact
mode was employed for detection. A mass acquisition in
scan mode (40-450 m/z) was carried out. For identifi-
cation, each volatile molecule was compared to its cor-
responding RI (concerning the C7-C30 alkane stan-
dards). Mass spectrum data were compared with those
stored in the Wiley and NIST library of mass spectra, as
well as the FFNSC1.2 and previous literatures!s
Antimicrobial Activity

In this work, Escherichia coli ATCC 25922, Yersinia pseu-
dotuberculosis ATCC 911, Klepsiella pneumoniasubp.
pneumonia ATCC 18883, Pseudomonas auroginosa ATCC
27853, Staphylococcus aureus ATCC 25923, Enterococ-
cus faecalis ATCC 29212, Bacillus cereus 702 Roma, My-
cobacterium smegmatis ATCC607, Candida albicans
ATCC 60193 Candida tropicalis ATCC 13803, and Sac-
charomyces cerevisiae RSKK 251 were selected as test
microorganisms. Ampicillin (10 pg) for antibacterial
activity and fluconazol (5 pg) for antifungal activity
were used as standard drugs. Mueller Hinton agar and
broth for gram (-) and gram (+) bacteria, potato dex-
trose agar for yeast-like fungi, BHI, and broth for M.
smegmatis were used. In this study, antimicrobial activ-
ity was determined by applying some changes in the
agar disc diffusion method.16

Tyrosinase (TYR) Inhibitory Effect

The TYR inhibitory effect of the plant was determined
with the Masuda method.1” Different concentrations of

methanolic extract (25, 50, 100, and 500 pg/mL), TYR
solution (46 U/mL), and phosphate buffer (0.2 M, pH
7.0) were prepared and transferred to the microplate.
This mixture was incubated for 10 min at 23°C. Later,
L-DOPA solution (2.5 mM) was added to all wells. After
incubating for 10 min at 23°C, the absorbance of this
mixture was read at 490 nm using a spectrophotome-
ter. Kojic acid used as standard was prepared in vari-
ous concentrations (25, 50, 100, and 500 pg/mL), and
the TYR inhibition effect was determined with the
same assay.

Cholinesterase Inhibitory Effect

The anticholinesterase activity of the methanol extract
was examined using Ellman's assay with some modifi-
cations.18 The methanolic extract (25, 50, 100, and 200
pg/mL), AChE (0.2 U/mL) BuChE (0.2 U/mL), and
phosphate buffer (10 mM, pH 8) were respectively put
in an Elisa plate and incubated for 15 min at 25°C.
Then, DTNB (10 mM) and acetylthiocholine iodide (15
mM) or butyrylthiocholine iodide (15 mM) (substrate)
were added to all wells and incubated for 10 min. The
absorbance was measured spectrophotometrically at
412 nm. Galantamine in various concentrations (25,
50, 100, and 200 pug/mL) was used as standard in this
experiment.

Data Analysis

All experiments were conducted at least three times.
Statistical significance differences between the data
were expressed as means * standard deviations (SDs).
GraphPad Prism 8.0.1 (244) was used for the calcula-
tion and to create graphs.

RESULTS

Chromatographic separation is based on the principle
that first low molecular weight compounds are en-
trained in the column and then high molecular weight
compounds are entrained. Qualitative analysis of the
separated volatile compounds was made by comparing
the index values obtained from the mass spectra with
the library retention index values. Volatile components
of the plant were determined for the first time in this
study. Volatile components of the extract of A. calvertii
were investigated by SPME-GC-MS analysis and results
were presented in Table 1-3. Extract of A. calvertii was
comprised of monoterpenes (12.00%), monoterpenes
derivatives (12.92%), sesquiterpenes (37.71%), ses-
quiterpenes derivatives (10.02%), and sesquiterpenoid
(5.85%) (Table 1). The most abundant volatile compo-
nents found in the plant are o-cymene (10.60%) and
sesquicineole (15.55%) (Table 2).

Additionally, a total of 18 volatile compounds identi-
fied as 2-hexenal, benzaldehyde (CAS), a- phellan-
drene, n-octylacetylene, o-cymene, S-phellandrene, a-

Table 1. The chemical class distribution of the essential oil components of A. calvertii

Compound Class %Area Number of compounds
Monoterpenes 12 2

Monoterpenes Derivatives 12.92 3

Sesquiterpenes 37.71

Sesquiterpenes Derivatives 10.02 3

Sesquiterpenoids 5.85 1

Others 12 3
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Table 2. The major components in the chemical class distribution of the essential oil constituents of A. calvertii.

Compound class Major component % Area RI
Monoterpenes o-cymene 10.60 1026
Monoterpenes Derivatives o- phellandrene 8.37 1007
Sesquiterpenes Sesquicineole 15.55 1516
Sesquiterpenes Derivatives Trans-S-caryophyllene 4.52 1426
Sesquiterpenoids Copaene 8.65 1380
Others Benzaldehyde 5.44 966
terpinene, copaene, 7-epi-sesquithujene, trans-f-  TYR inhibitory effect of methanolic extract of A. calvertii
caryophyllene, a-bergamotene, (E)-B-farnesene, (-  was investigated modified dopachrome method. Per-

cubebene, o-curcumene, [-bisabolene, sesquicineole,
carotol and S-bisabolol were determined with SPME-GC
-MS method (Table 3, Figure 1-2).

The antimicrobial activity of A. calvertii was specified
using the agar disc diffusion method and the results
were listed in Table 4. A. calvertii was found effective
against bacteria of E. coli, P. aeruginosa, S. aureus, E.
faecalis and M. smegmatis.

centage (%) inhibitions of TYR of the kojic acid were
found 31.25 + 0.71, 43.13 + 1.17, 67.5 + 0.82, 98.13 *
1.31 pg/mL for the 25, 50, 100, and 500 pg/mL, respec-
tively (Table 5). Percentage (%) inhibitions of TYR of
the methanolic extract of A. calvertii were found 26.88 *
1.23,51.75 + 0.57, 65.63 + 1.05, 83.75 + 1.24 pg/mL for
the 25,50, 100, and 200 pg/mL. The methanolic extracts
of the plant half-maximal inhibitory concentration (ICso)

Table 3. Major volatile components of A. calvertiibased on SPME-GC/FID-MS analysis.

Retention Time Compound Name % Area? Retention Indexb Compound Classification
10.27 2-Hexenal 3.40 861 alkyl aldehyde

14.29 Benzaldehyde (CAS) 5.44 966 aromatic aldehyde

15.98 a- phellandrene 8.37 1007 cyclic monoterpene

16.55 n-Octylacetylene 3.16 1020 alkyne

16.81 o-cymene 10.60 1026 monoterpene

17.05 B-phellandrene 4.55 1032 cyclic monoterpene

19.54 a-Terpinene 1.40 1090 monoterpene

31.70 Copaene 8.65 1380 sesquiterpenoid

32.12 7-Epi-sesquithujene 1.80 1390 sesquiterpene

33.54 Trans-S-caryophyllene 4.52 1426 bicyclic sesquiterpene
33.94 a-Bergamotene 3.33 1437 sesquiterpene

34.57 (E)-p-farnesene 5.85 1453 sesquiterpenoid

35.50 B-cubebene 2.93 1478 tricyclic sesquiterpene
35.69 a-Curcumene 1.28 1483 sesquiterpene

36.67 B-bisabolene 5.22 1508 sesquiterpene

36.93 sesquicineole 15.55 1516 sesquiterpene

40.18 Carotol 1.87 1605 sesquiterpene

42.58 B-bisabolol 237 1674 monocyclic sesquiterpene
Total 90.50

a,: % Area obtained by FID peak-area normalization; b,: RI calculated from MS, retention times relative to that of n-alkanes (C6-

C30) on the nonpolar Restek Rxi-5MS column.
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Figure 1: MS Spectrum of A. calvertii
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Figure 2: FID Spectrum of A. calvertii
Table 4. Antimicrobial activities of methanolic extract of A. calvertii(mm).
Microorganisms and Inhibition Zone (mm)

Tested Compounds Gram-negative Gram-positive No gram Yeast Like Fungi
Ec Yp Kp Pa Sa Ef Bc Ms Ca Ct Sc

The methanolic extract of 10 6 6 10 10 12 6 10 6 12 6

A. calvertii
Ampicillin 10 10 10 18 35 10 15
Streptomycin 35

Fluconazole 25 25 25

Ec,:E. coli ATCC 25922, Yp,: Y. pseudotuberculosis ATCC 911,Kp,: K. pneumoniasubp. pneumonia ATCC 18883, Pa,: P. aeruginosa
ATCC 27853, Sa,: S. aureus ATCC 25923, Ef;: E. faecalis ATCC 29212, Bc,: B. cereus 702 Roma, Ms,: M. smegmatis ATCC607, Ca,: C.
albicans ATCC 60193, Ct,: C. tropicalis ATCC 13803, Sc,: S. cerevisiae RSKK 251

value (60.12 + 1.75 pg/mL) was similar to kojic acid
(57.41 +1.03 pg/mL).

Cholinesterase inhibitory activity of the methanolic
extract was examined in this study. The AChE percent-
age inhibition of the methanolic extract and galan-
tamine is given in Figure 3. ICso values of the methanolic
extract of A. calvertii and galantamine were found
576.88 * 2.35 and 8.07 + 1.15 pg/mL, respectively. Ac-
cording to the BuChE inhibition test, ICso values of the
galantamine and the methanolic extract of A. calvertii
were detected as 29.25 * 2.35 pg/mL and 111.54 + 1.71
ug/mlL, respectively.

DISCUSSION
Most plants possess peculiar smell and aromatherapeu-
tic properties because of their qualified volatile con-

tents.%19 Many researchers have focused on plants’ vola-
tile contents which have many functional features such
as antimicrobial, antiviral, antioxidant, and antican-
cer.20.21 [n this present study, volatile components of A.
calvertii plant were identified by SPME-GC-MS. As stated
in Table 1, the classification of the volatile components
from A. calvertii was consisted of monoterpenes, ses-
quiterpene, and sesquiterpenoid. The major volatile
components of A. calvertii were determined as o-
cymene and sesquicineole. Terpenes provide lots of
protective functions for the organism. In addition, ter-
penes possess significant biological activities such as
antimicrobial, antifungal, and antimalarial proper-
ties.11.2223 Furthermore, volatile terpenoids has been
proven to be as potential drug leads in Alzheimer’s dis-
ease by ChE inhibition24. So A. calvertii, which includes

Table 5.TYR inhibitory effects of (% inhibition) of methanolic extract of A. calvertii

Samples 25 pg/mL 50 pg/mL 100 pg/mL 500 pg/mL ICso (ug/mL)
The methanolic extract of A. calvertii 26.88 +£1.23 51.75+£0.57 65.63+1.05 83.75+1.24 60.12 £1.75
Kojic acid 31.25+0.71 43.13+1.17 67.5+0.82 98.13 +1.31 57.41+£1.03
100 = Hll AChHE Inhibitory Effect of ACM

§ 80 B E= ACHE Inhibitory Effect of Galantamine

g B3 BuChE Inhibitory Effect of ACM

5 60 = BuChE Inhibitory Effect of Galantamine

S

= 40+

=

=2 20+

=

o= =
25 ng/mL 50 ng/mL 100 pg/mL 200 png/mL
Concentrations

Figure 3: AChE and BuChE inhibitory effect (% inhibition) of methanolic extract of A. calvertii (ACM)
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volatile components that belong to terpenes classes, can
be a natural source of medicine for human health. Itis
the first study about SPME-GC-MS analysis of A. calvertii,
but there are several studies about other Alcea species.
A total of 28 terpenes were determined by GC-MS in the
study on Alcea nudiflora.?5 Also, 24 terpenes and 29
terpenes were detected by GC-MS analysis for Alcea
pallida and Alcea apterocarpa, respectively.26When the
previous studies are compared with the present study,
common volatile components were not detected be-
tween the Alcea species. The volatile compound differ-
ences of Alcea species can be related to typical proper-
ties or climatic, seasonal, and geographical factors.
Other GC-MS analyses of Alcea species such as Alcea
rosea, Alcea pallida are generally about fixed oil of the
species.227

Nowadays, the importance of antimicrobial research has
increased due to the rapid spread of antibiotic-resistant
bacteria and microorganisms. Besides, the success rate
against multiple antibiotic resistance in treating infec-
tion is decreasing gradually. Medicinal plants as an al-
ternative to synthetic drugs continue to be important
for antimicrobial treatments.2829 For this purpose, the
antimicrobial activity of A. calvertii was determined in
the current study. According to the data given in Table
4, the methanolic extract of aerial parts of A. calvertii
showed significant antimicrobial activities against some
microorganisms. The growth inhibition zones ranged
from 6 to 12 mm against microorganisms. The methano-
lic extract of aerials of A. calvertii exhibited antimicro-
bial activity against bacteria of E. coli, P. aeruginosa, S.
aureus, E. faecalis, and M. smegmatis. Compared with the
effect of ampicillin, the plant showed moderate antim-
icrobial activity against E. faecalis. Activity on yeast fun-
gus of the methanolic extract was observed against C.
tropicalis. It has been reported that most of the subspe-
cies of Alcea showed antimicrobial and antiviral activity
in various studies.5 In the previous study, Alcea pallida
and Alcea apterocarpa inhibit the growth of C. albicans,
E. coli, Streptococcus pyogenes, S. aureus, and P. aerugi-
nosa.26 The methanolic extract of flowers of A. calvertii
was found to be effective on Listeria monocytogenes, E.
coli, B. subtilis, and C. albicans.l? Different effects on
some microbial organisms of the same species are
probably related to the selections of different parts of
the plants. Also, climatic, seasonal, or geographical fac-
tors can be efficacious for this situation. Similarly, dis-
crepancies between different Alcea species can be due
to climate, seasonal, or geographical factors. It can also
be said that the significant antimicrobial activity of A.
calvertii is due to its volatile components.

Terpenes with antimicrobial qualities, or those that
enable them to eradicate or inhibit the growth of micro-
organisms, are commonly used in both traditional and
modern medications.3® Studies on the antibacterial ac-
tivity of B-caryophyllene have been actively conducted
on its effects. According to the presented study, (-
caryophyllene is the most abundant component belong-
ing to sesquiterpenes derivatives in A. calvertii. Re-
search about the antimicrobial activity of f-
caryophyllene has been proven to affect both Gram-
positive and Gram-negative aerobic bacteria, including
E. coli and S. aureus.3! Copaene is the most common
essential component belonging to sesquiterpenes in A.

calvertii have been proven to possess antimicrobial ac-
tivity against Gram-positive and Gram-negative human
pathogens.32 Therefore, in particular, to 3-caryophyllene
and Copaene, all terpene components may contribute to
the antimicrobial activity of A. calvertii.

The main task of melanin is to protect the skin from the
harmful effects of ultraviolet light. TYR enzyme plays a
key role in melanin synthesis. Many studies have been
reported to be effective on the TYR enzyme of plant
extracts.33-3¢ [n this study, the ICso value of the A. calver-
tii extract and kojic acid were found 60.12 * 1.75 and
57.41 + 1.03 pg/mL. These findings have indicated that
A. calvertii exhibited potent TYR inhibition. In the previ-
ous study about enzyme inhibition of A. roseaq, the ICso
value of A. rosea extract was calculated as 0.38 mg/mL.
A. calvertii is more effective than A. rosea for TYR en-
zyme inhibition compared with ICso values.16

As mentioned before, A. calvertii was shown to possess
high concentrations (24%) of B-caryophyllene, benzal-
dehyde, o-cymene, -bisabolene, and sesquicineole com-
ponents based on the presented study. [-Caryophyllene
has proven to inhibit melanogenesis by downregulating
tyrosinase, TRP-1, TRP-2, and MITF expression, which
would lower the amount of melanin in the skin.37 Ben-
zaldehyde and its derivates have been evidenced to
have the potential for tyrosinase inhibition.38 Numerous
herbal extracts one of the main constituents of their
essential oils was determined as o-cymene have been
shown to have tyrosinase inhibitory properties.3940 The
tyrosinase inhibitory effect potential of a some plants-
derived extracts which include S-bisabolene as marker
components in their essential oil was revealed.4! It has
been demonstrated that a herbal essential oil source
with high concentrations of sesquicineole and (-
Caryophyllene constituents also has a strong inhibitory
impact on tyrosinase at a concentration of 200 ug/mL
(IC50=63.30 = 2.35 pg/mL).42 Therefore, it may follow
that these components contributed to A. calverti’s ty-
rosinase inhibitory property.

Interest in cholinesterase inhibition activity due to its
importance for the treatment of Alzheimer's disease is
increasing day by day. Synthetic drugs are being devel-
oped, but significant research is being continued to dis-
cover natural products that can be used for this pur-
pose. Some studies show that some plants have tradi-
tionally been used to improve and alleviate other cogni-
tive functions and symptoms associated with Alz-
heimer's disease.l?2 BuChE inhibitor activity (% Inhibi-
tion) of the A. calvertii was found 33.25 + 1.23, 39.26 *
2.05, 44.35 + 1.03 and 60.39 + 2.16 pg/mL for the 25,
50, 100 and 200 pg/mL, respectively. AchE inhibitor
activity (% inhibition) of the A. calvertii extract was
found 4.86 + 0.97, 14.21 + 1.22, 26.43 = 0.81 and 44.73
+ 1.61 pg/mL for the 25, 50, 100 and 200 pg/mL, re-
spectively. According to the previous study, AchE inhibi-
tory effect (% Inhibition) of the A. pallida and A. aptero-
carpa methanolic extracts were found 53.26 + 1.24 and
57.07 = 0.37 for 200 pg/mL, respectively.26é The metha-
nolic extracts of A. pallida and A. apterocarpa are similar
but more effective than the methanolic extract of A. cal-
vertii in terms of AChE inhibition. Consequently, the
presented results revealed that A. calverti showed lim-
ited AChE and BuChE inhibitory effects like other Alcea
species.
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CONCLUSION

This study is a preliminary study to uncover the thera-
peutic potential of A. calvertii which includes abundant
volatile content. It is also an original study in terms of
the first SPME-GC-MS analysis, antityrosinase, and anti-
cholinesterase activity screening studies on the plant.
The plant has the potency to be used for hyperpigmen-
tation treatments because of its inhibitory effect on the
TYR enzyme. The study ensured to creation of prelimi-
nary data for using of A. calvertii in the treatment of
various global diseases because of its cholinesterase
inhibitory and antimicrobial effects. However, further
studies about the determination of the compounds that
are responsible for the activities, and detection of the
underlying mechanism of the activities are needed to be
clarified to benefit the therapeutic effects of A. calvertii.
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ABSTRACT

In terms of missing nursing care, linked with measuring
how often and to what extent elements of nursing care
are overlooked, identifying missed care interventions
based on nurse and patient responses will pave the way
for objectively assessing and developing solutions to the
reasons behind missed care needs. The present study
aimed to determine the levels of and the reasons for
missed nursing care needs in a state hospital in Tiirkiye
based on nurse and patient responses. This study was
conducted with 172 nurses employed in the clinical
divisions and 180 patients hospitalized in the clinical
units. All analyses were performed on the SPSS 21.0
program. Based on the participating nurses' responses,
the findings revealed the three most missed elements of
nursing care assisting the patient in ambulating three
times per day or as ordered, feeding the patient when
the food is still warm, and turning the patient every two
hours. When it comes to missed nursing care from the
patient's perspective, the findings revealed the most
overlooked elements of nursing care to be related to
basic care: oral care, bathing, and ambulation. Overall,
perceptions of nursing staff and patients were found to
be similar for certain aspects of nursing care.

Keywords: Missed nursing care, nursing care, nursing
care management, patient care, patient safety.
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0z

Hemsirelik bakiminin 6gelerinin ne siklikta ve ne dl¢lide
gozden kagtiginin 6l¢iilmesiyle baglantili olan karsilana-
mayan hemsirelik bakimi acisindan, karsilanamayan
bakim miidahalelerinin hemsire ve hasta cevaplari pers-
pektifinde belirlenmesi; objektif bir degerlendirmenin
ve bakim ihtiyaglarini karsilanamamasinin ardindaki
nedenlere ¢oziimler gelistirmenin yolunu agacaktir. Bu
¢alismanin amaci, Tirkiye'de bir kamu hastanesinde
karsilanamayan hemsirelik bakim gereksinimi diizeyini
ve nedenlerini hemsire ve hasta yanitlarina dayal ola-
rak belirlemektir. Bu calisma klinik birimlerde ¢alisan
172 hemsire ve klinik birimlerde yatan 180 hasta ile
yuritilmistiir. Tim analizler SPSS 21.0 programinda
gerceklestirilmistir. Katihmc1 hemsirelerin yanitlari,
karsilanamayan ilk ti¢ hemsirelik bakiminin sirasiyla;
hastay1 giinde ii¢ kez veya gerektigi kadar ayaga
kaldirma/ dolagtirma, hastanin yemek heniiz sicakken
beslenmesi ve her iki saatte bir hastanin g¢evrilmesi
oldugunu ortaya koymustur. Hasta perspektifinde karsi-
lanamayan hemsirelik bakimi bulgular1 incelendiginde
ise, en sik karsilanamayan hemgirelik bakim 6gelerinin
ag1z bakimi, banyo yaptirma ve yiiriitme (ambulasyon)
gibi temel bakimla ilgili eylemler oldugu tespit
edilmistir. Genel olarak, hemsirelik personeli ve hasta-
larin algilar1 hemsirelik bakiminin belirli yonleri icin
benzer bulunmustur.
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INTRODUCTION

Patient care outcomes appear as a noteworthy indicator
of the quality of care worldwide. It is evident that
nurses play a significant role in achieving quality patient
care outcomes!?, and all practices of nurses are consid-
ered within nursing care. A nursing care process can be
assessed using several input variables (e.g., hospital
type and staff characteristics) and output variables (e.g.,
patient falls, pressure ulcers, and infection rates) in the
scope of quality measures.2-3

In patient safety, two fundamental error types are de-
fined: error of commission - an error occurring when
staff has made an action that they should not have done
- (e.g., marking the wrong eye for surgery) and error of
omission - an error occurring when staff has not done
an action that they should have done (e.g., not providing
patient ambulation).* Patient safety is deemed central to
the nursing care process and is highly affected by both
types of errors. While the error of commission receives
substantial attention in the literature, it seems that the
error of omission errors has not been adequately ad-
dressed.5 Errors of omission can lead to undesirable
consequences or adversely affect clinical outcomes.
However, representing a bigger problem than errors of
commission, errors or omission may become far more
difficult to notice.6”

A recently developed measure of the nursing care proc-
ess is missed nursing care (MNC). MNC is an error of
omission according to the patient safety literature.>89
The concept, which is considered a quality indicator of
nursing carel0, was uttered for the first time by
Kalisch!! and defined as "care that is delayed, partially
completed, or not completed at all".511MNC, linked with
measuring how often and to what extent elements of
nursing care are overlooked?23, is a unique form of medi-
cal error categorized as underuse.! The error inevitably
brings adverse effects on the quality of nursing care and
puts patient safety at risk.12 Moreover, it not only affects
the health of patients and nurses but also indirectly
increases the number of days of hospital stay, pumping
the cost of care services due to additional treatments.13
Considering the conceptual framework of MNC within
Donabedian's concepts of structure, process, and out-
comelll4, while structure variables include hospital,
patient care unit, and staff characteristics, the activities
in providing and receiving care constitute process vari-
ables Then, "process" leads to MNC needs, affecting pa-
tient outcomes (e.g., falls, pressure ulcers, etc.) and staff
outcomes (job satisfaction, burnout, intent to leave,
etc.).15

Several studies exploring nurses' perceptions previ-
ously revealed that a substantial number of elements
within nursing care are overlooked or significantly de-
layed.2 Besides, the reasons why nurses cannot satisfy
the required care were clustered under seven catego-
ries: too few staff, the time required for nursing inter-
vention, poor use of existing staff resources, "not my
job" syndrome, ineffective delegation, habits, and de-
nial.!? In their research, Kalisch et al. investigated the
causes of MNC and concluded that the lack of labor re-
sources appears as the most significant cause of MNC.14
In the case of a poor number of employees, it is more
likely that the remaining staff will not be able to com-
plete all the required care. The lack of staff also causes

the available staff to be unable to assist others in pro-
viding the necessary care, which leads to less care for
each patient. For example, when a nurse cannot assist
the patient in ambulating (due to the priorities of other
patients), they are less likely to get help from another
nurse to fulfill this need.1é

There is a need to link certain aspects of nursing care to
patient outcomes to help determine how necessary cer-
tain elements of nursing care are and how their comple-
tion affects the cost-benefit balance. Nursing care bears
some elements that patients cannot evaluate; however,
patient perspective on nursing care is considered essen-
tial to ensure appropriate and comprehensive nursing
care.2 Kalisch et al. previously grouped patients' ability
to assess elements of nursing care into three categories:
fully reportable, partially reportable, and non-
reportable. In fully reportable areas, patients can report
situations such as oral care, bathing, listening, briefing,
call and alarm response, food assistance, pain relief, and
follow-up, while partially reportable areas include care
needs such as ambulation, patient education, medica-
tion management, repositioning, vital signs, and hand
washing. Non-reportable areas, on the other hand, cover
patient assessment, surveillance, and intravenous care.?
The literature demonstrates that necessary nursing care
is sometimes overlooked for various reasonst3917
which may imply that MNC is a global issue that should
be brought under spotlights. However, the national lit-
erature in Tirkiye hosts few research articles on
MNC31218 | albeit more evidence is needed on this sub-
ject. In addition, the available studies often considered
only the views of nurses on whether nursing care was
completed or not. However, eliciting patient views on
MNC may be as important as consulting nurses' views.
Therefore, asking patients to report on their nursing
care is likely to help empower them and increase their
interest and participation in their own care. Moreover,
identifying missed care interventions based on nurse
and patient responses will pave the way for providing
an objective assessment of and developing solutions to
the reasons behind missed care needs.

The present study aimed to determine the levels of and
the reasons for missed nursing care needs in a 505-bed
state hospital in Tiirkiye based on nurse and patient
responses.

MATERIAL AND METHODS

Research Questions

What is the amount and reasons for MNC needs from a
nurse perspective in a public hospital in Tirkiye?

What is the amount of MNC needs from a patient per-
spective in a public hospital in Tiirkiye?

Study Design

This cross-sectional regarding time dimension and de-
scriptive in terms of purpose study was carried out with
172 nurses employed in the clinical divisions and 180
patients hospitalized in the clinical units of the relevant
hospital between 15/11/-15/12/2019. The research
included voluntary patients who were at least 18 years
old, hospitalized for at least two nights, and not diag-
nosed with dementia, Alzheimer's disease, or any other
psychiatric disorder. In addition the research included
voluntary nurses who were at least 18 years old.

The number of nurses working in the hospital is 400.
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The minimum sample size in the study was determined
by performing power analysis with G*Power (v3.1.9.7)
programme. Accordingly, the minimum sample size to
be included in the study for 95% statistical test power
(1-B) and 0.05 significance level (a) was calculated as at
least 147 nurses. We tried to reach all of the nurses to
increase the power of the study. The exclusion criteria
of the study were nurses who were on leave or on
report on the dates of the study and who did not accept
to participate in the study. Three questionnaires were
excluded due to incomplete responses to the
distributed questionnaire forms. A total of 172 nurses’
questionnaires were evaluated in the study.

Another research group in the study consisted of
hospitalised patients. The sample of the research was
determined by power analysis (G*Power). In the power
analysis, the significance level (a)= 0.05 and the test
power of the study (1-f) was taken as 0.95. In the
power analysis, the type 1 error rate (a)= 0.05 and the
power of the study (1-B) was taken as 0.95. As a result
of the analysis, the sample size was calculated as 147
patient. On the dates of the study, an attempt was made
to reach all patients who met the inclusion criteria of
the study. Patients who did not meet the inclusion
criteria and did not accept to participate in the study
were excluded from the study. Ten questionnaires were
excluded due to incomplete responses to the
distributed questionnaire forms. A total of 180 patient
questionnaires were evaluated in the study.

Data Collection Tools

The data were collected using two different question-
naires designed for nurses and patients.

The questionnaire administered to the nurses covered
questions inquiring about the demographic characteris-
tics of the nurses (12 items) and the Missed Nursing
Care (MISSCARE) Survey (Part A 21 items and Part B 16
items). In the questionnaire applied to the patients,
demographic characteristics of the patients (8 items)
and MISSCARE-Patient (13 items) questions were in-
cluded. The questionnaires were administered face-to-
face to the participants. Prior to data collection, the
authors, both holding the copyright of the surveys and
adapting them in Turkish, were requested relevant per-
missions via e-mail.

MISSCARE Survey: Developed by Kalisch and Williams
(2009) 8 and adapted into Turkish by Kalisch et al.
(2012b) the survey is utilized to determine nurses' as-
sessments of both the frequency and causes of missed
care. 3 It consists of two parts. In the first part (Part A),
the nursing staff is asked to rate how frequently each
element is missed on a 5-point Likert-type scale ranging
from "always missed" to "never missed." Part A consists
of 21 items. In the second part (Part B), nurses are
asked to state their views about the reasons for missed
care in their units on a 4-point Likert-type scale ranging
from "significant reason” to "not a reason for missed
nursing care.” Part B consists of 16 items. While inter-
preting the results, no score range indicates that the
frequency of an investigated event is increasing or de-
creasing. Instead, higher scores in Part A show an in-
creased frequency of missed nursing care, while higher
scores in Part B indicate the importance of the reasons
for missed nursing care. Reasons for not providing care
are interpreted under three subscales: labor resources,

Turgut M, Oztiirk N, Istkcelik F, Agirbas [

material resources, and communication. In the first
part of the scale (Part A), an increase in the score indi-
cates an increase in the amount of missing nursing care
needs, while an increase in the score in the second part
(Part B) indicates the degree of importance of the rea-
sons for missing nursing care needs.In the original
study, Cronbach's a value for the first part of the scale
was 0.93 and Cronbach's a value for the second part
was 0.80. In this study, Cronbach's a value for the first
part of the scale (Part A) was found to be 0.91, and
Cronbach's a value for the second part of the scale
(Part B) was found to be 0.86.

MISSCARE Survey-Patient: The MISSCARE Survey-
Patient is a patient report survey assessing whether
appropriate nursing care is provided. It was developed
by Kalisch!!, tested for validity and reliability by
Kalisch et al.19(2014), and adapted into Turkish by
Sonmez et al.20(2020) The survey consists of 13 items
related to the frequency and duration of nursing care
interventions and three components: communication,
timeliness, and primary care.2! The communication
component consists of five items, each scored on a 5-
point Likert-type scale (1= never, 5= always), about
how often the patient communicates with the nurse,
whether they are informed about tests, procedures,
treatment, and care, and whether their views are taken
into account. The timeliness component includes four
items; each scored between 1 (< 5 minutes) and 5 (>
30 minutes) and inquiring about the time elapsed be-
fore nurses respond to the need to urinate, the beeping
monitor or machine, and the call signal or beep. Finally,
the primary care component covers four questions
about basic care needs (e.g., bathing, oral care, and
transfer from bed to chair), scored on a 5-point Likert
type scale (1 = never, 5 = always)?!- Besides, two ques-
tions on the primary care component and four ques-
tions on the timeliness component included an addi-
tional response option to indicate that the patient does
not need it (e.g.,, "I could not walk," "I never pushed my
call button," etc.). Items in the communication and
essential care components are reversely scored. The
total score obtained from 13 items shows the total
score of miss care. The Cronbach alpha internal consis-
tency coefficient for the original scale?! is 0.83. In the
study conducted by S6nmez et al. 20 the Cronbach alpha
internal consistency coefficient was 0.78.In this study,
Cronbach's alpha coefficient of the scale was found to
be 0.73.

Data Analysis

Descriptive statistics (frequency, percentage, mean,
standard deviation, and minimum and maximum val-
ues) were presented to reveal the demographic charac-
teristics of the participants and the levels of missed
care. All analyses were performed on the SPSS 21.0
program.

Ethics Committee Approval

In order to carry out the research, research permission
was obtained from the Chief Physician of Antalya
Atatlirk State Hospital with the letter numbered
7173619-619 and dated 15.10.2019. Ethics committee
approval was obtained from the Clinical Research Eth-
ics Committee of Antalya Training and Research Hospi-
tal (Date: 07.11.2019; Number:24/20). All nurses and
patients participating in the study were informed
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about the purpose of the study and the questionnaire,
and after the necessary explanations were made, the
consent of the nurses and patients who wanted to par-
ticipate was obtained.

RESULTS

Descriptive Statistics of the Survey Scores

The mean and standard deviation values computed on
the subscale and total scores are shown in Table 1. Con-
sidering the MISSCARE Survey-Patient, it was found out
that the highest mean score was calculated on the pri-
mary care component (3.15 + 1.22), while the lowest
mean score belonged to the timeliness component (1.12
+ 0.90). The participants had a mean missed care score
to be 2.05 * 0.46. Considering the MISSCARE Survey, in
contrast the participants got a mean score of 1.11+0.42
on Part A, it was 3.14 + 0.50 on Part B.

The findings revealed that almost all (95.3%) nurses
were females, 84.9% were married, and 80.2% had an
undergraduate degree. The mean age of the nurses was
43 years. In addition, about half of them (41.9%) were
deployed in surgical units, 69.8% worked in shifts, and
70.3% had a shift length of 24 hours. Most nurses (93%)
claimed the number of nurses was insufficient, while
65.7% had moderate job satisfaction. Besides, 62.2%
had no intent to leave the institution, while 70.9% had
no intention to leave the profession. Considering the
frequently confronted events in their units, 74.42%
complained about prolonged hospitalization, 48.26%
reported an increase in infectious diseases, and 31.40%
claimed that the mortality rates increased.

Regarding the participating patients, 50.6% were
women, and 78.9% were under 65. While 75% were
hospitalized in surgical clinics, 85% had also been hos-
pitalized. While 88.9% had a companion, 43.9% re-
ported good health status. In addition, it was found that
27.8% were hospitalized with neurological diseases,
17.8% with heart diseases, 13.9% with bone diseases
and ear, nose, and throat disorders, respectively, 13.3%
with digestive disorders, 4.4% with kidney diseases,
3.9% with lung diseases, 3.3% with diabetes, and 1.7%
with cancer.

Findings of MISSCARE Survey

Table 2 presents the nurse-reported frequencies of
missed nursing care. Accordingly, the three most missed
elements of nursing care were assisting the patient in
ambulating three times per day or as ordered (6.4%),
feeding the patient when the food is still warm (5.8%),
and turning the patient every two hours (3.5%) (Table

Table 1. Descriptive statistics of scales

2). Besides, the three sometimes/often missed elements
of nursing care appeared as feeding the patient when
the food is still warm (13.4% + 33.1%), patient bathing/
skincare (18% + 9.9%), and assisting with toileting
needs of the patient within five minutes of request
(22.7% + 4.1%). Finally, the three least missed elements
of nursing care (i.e, the most satisfied ones) became
complete documentation of all necessary data (87.8%),
patient assessments performed in each shift (86.6%),
and hand washing (86%) (Table 2).

On the other hand, the nurses showed the inadequate
number of staff (labor resources) (88.4%), supplies/
equipment not functioning correctly (material re-
sources) (62.8%). Other departments’ not providing the
care needed (communication) (59.9%) as the most sig-
nificant reasons for missed care (Table 3).

Findings of MISSCARE Survey-Patient

The patient-reported proportions of missed nursing
care are given in Tables 4 and 5. Accordingly, it was
found that the three most missed elements of nursing
care were covered in the primary care component: oral
care (31.7%), bathing (28.9%), and ambulation
(18.3%). On the other hand, the three least missed ele-
ments of nursing care (i.e., the most satisfied ones) ap-
peared in the communication component: providing
information about tests/procedures (47.8%), talking to
the patient about the treatment/care (35.0%), and the
nurse’s introducing themselves to the patient (31.7%)
(Table 4).

The timeliness component consists of items inquiring
about the time elapsed before nurses respond to the
patient’s needs. The patients reported the following
happened within 5-10 minutes on average: the nurse
responded when a monitor or other machine beeped
(25.1%), the nurse responded to the call light (37.2%),
the patient got help when the call light was answered
(37.2%), and the nurse arrived when the patient needed
to go to the bathroom (37.2%) (Table 5).

When the rates of adverse events reported by the pa-
tients in the last part of the misscare survey-patient
were examined, patients stated that they experienced
subcutaneous leakage from the vascular (26.1%), vascu-
lar occlusion (23.3%), development of new infections
(14.4%) and deterioration of skin integrity/bed sores
(10%). Most patients stated that they did not experience
falls or medication errors (Table 6).

DISCUSSION
Missed nursing care is considered a multidimensional

Scales and Subscale Number of Items Min Mak X SD
Misscare Survey-A 21 0.10 3.05 1.1099 0.41772
Misscare Survey-B 16 1.00 4.00 3.1395 0.49662
Labor resources 4 1.00 4.00 3.5131 0.53617
Communication 9 .00 3.00 1.0336 0.38399
Material resources 3 1.00 4.00 3.4225 0.67907

Number of Items Min Mak X SD
Misscare Survey -Patient 13 0.85 3.08 2.0555 0.46828
Communication 5 1.00 3.40 1.9067 0.52772
Basic care 4 0.50 5.00 3.1542 1.22197
Timeliness 4 0.00 3.00 1.1222 0.90324

Source: The authors.
Note: Min: Minimum, Max: Maximum, X: Average; SD: Standard deviation
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Table 2. The nurse-reported frequencies of missed nursing care

Never Rarely Sometimes Often Always

missed missed missed missed missed

n (%) n (%) n (%) n (%) n (%)
Ambulation three times per day or as ordered 42 (24.4) 91(52.9) 10 (5.8) 18 (10.5) 11 (6.4)
Turning patient every 2 hours 41 (23.8) 92 (53.5) 10 (5.8) 23 (13.4) 6 (3.5)
Feeding patient when the food is still warm 20 (11.6) 62 (36.0) 23(13.4) 57 (33.1) 10 (5.8)
Setting up meals for patients who feed themselves 31(18.0) 127 (73.8) 8 (4.7) 5(2.9) 1(0.6)
Medications administered within 30 minutes before or 13(7.6) 145 (84.3) 7(41) 6(3.5) 1(0.6)
after scheduled time
Vital signs assessed as ordered 19 (11.0) 142 (82.6) 7 (4.1) 4(2.3) 0
Monitoring intake/output 14 (8.1) 146 (84.9) 8(4.7) 4(2.3) 0
Complete documentation of all necessary data 10 (5.8) 151 (87.8) 8(4.7) 3(1.7) 0
Patient teaching about procedures, tests, and other 12(7.0) 146 (84.9) 6(3.5) 7(41) 1(0.6)
diagnostic studies
Emotional support to patient and family 9(5.2) 141 (82.0) 13 (7.6) 6(3.5) 3(1.7)
Patient bathing/skin care 40 (23.3) 79 (45.9) 31(18.0) 17 (9.9) 5(2.9)
Mouth care 21 (12.2) 119 (69.2) 18 (10.5) 11 (6.4) 3(1.7)
Handwashing 15(8.7) 148 (86.0) 6(3.5) 3(17) 0
Teach the patient about plans for their care after 19 (11.0) 140 (81.4) 8(4.7) 4(23) 1(0.6)
discharge and when to call after discharge
Bedside glucose monitoring as ordered 13 (7.6) 147 (85.5) 8 (4.7) 4(2.3) 0
Patient assessments performed each shift 12 (7.0) 149 (86.6) 6(3.5) 5(2.9) 0
IV/central line site care and assessments according to 12(7.0) 147 (85.5) 7 (41) 6(3.5) 0
hospital policy
Response to call light is initiated within 5 minutes 26 (15.1) 116 (67.4) 24 (14.0) 6(3.5) 0
PRN medication requests were acted on within 15 15(87) 136 (79.1) 15(8.7) 5(2.9) 1(0.6)
minutes
Assess the effectiveness of medications 21(12.2) 133(77.3) 8(4.7) 9(52) 1(0.6)
Assist with toileting needs within 5 minutes of request 29 (16.9) 94 (54.7) 39 (22.7) 7(41) 3(17)

Source: The authors.
Note: n=Number ; %=Percentage

Table 3. The nurse-reported frequencies of reasons for missed nursing care

Significant a Moderately Little a Not a reason for missed
reason important reason reason nursing care

Labor Resources n (%) n (%) n (%) n (%)
(Level of staffing) Inadequate number of staff 152 (88.4) 13 (7.6) 4(2.3) 3(17)
Urgent patient situations (e.g., a patient’s condition 107 (62.2) 51(29.7) 8(4.7) 6(3.5)
worsening)
Unexpected rise in patient volume and acuity in the 85 (49.4) 63 (36.6) 20 (11.6) 4(23)
unit
Inadequate number of assistive personnel (e.g., nursing 84 (48.8) 76 (44.2) 7 (41) 5(29)
assistants, techs, unit secretaries, etc.)
Communication
The high number of inexperienced personnel in the 61(35.5) 82 (47.7) 22(12.8) 7(41)
service
(The method of making patient assignments) 48(27.9) 61(35.5) 48 (27.9) 15(8.7)
Unbalanced patient assignments
Inadequate handoff from the previous shift or sending 78 (45.3) 60 (34.9) 26 (15.1) 8(47)
unit
Other departments did not provide the care needed 103 (59.9) 41(23.8) 22(12.8) 6(3.5)
(e.g., physical therapy did not ambulate)
Lack of backup support from team members 62 (36.0) 57(331) 45 (26.2) 8(4.7)
Tension or communication breakdowns with other 44 (25.6) 48(27.9) 63 (36.6) 17(9.9)
ancillary/ support departments
Tension or communication breakdowns within the 42 (244) 52(30.2) 54 (31.4) 24 (14.0)
nursing team
Tension or communication breakdowns with the medi- 47(27.3) 43 (25.0) 59 (34.3) 23 (13.4)
cal staff
The nurse leaving the service for any reason other than 44 (25.6) 29 (16.9) 37 (21.5) 62 (36.0)
the nursing care service or not being able to reach their
Material Resources
Medications not available when needed 89(51.7) 59 (343) 19(11.0) 5(29)

. . . 99 (57.6) 53(30.8) 13(7.6) 7 (4.1)
Supplies/equipment not available when needed
Supplies/equipment not functioning correctly when 108 (62.8) 46 (26.7) 14(8.1) 4(23)

needed

Source: The authors.
Note: n=Number ; %=Percentage
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Table 4. The patient-reported frequencies of missed nursing care (communication and primary care)

Always (not Usually Sometimes Rarely Never
missed nursing
care)

Communication n (%) n (%) n (%) n (%) n (%)
How often do you know who the nurse assigned 57 (31.7) 99 (55.0) 20 (11.1) 2(1.1) 2(1.1)
to look after you on the shift is?
How often did your nurse talk to you about your 63 (35.0) 94 (52.2) 22 (12.2) 1(0.6) 0
treatment and care?
How often did your nurse inform you about the 86 (47.8) 78 (43.3) 14 (7.8) 2(1.1) 0
tests and procedures performed during your
hospitalization?
Did your nurse listen to you when you had a 48 (26.7) 85 (47.1) 39 (21.7) 5(2.8) 3(1.7)
question or concern about your care or illness?
When you had an opinion or idea about what 38 (21.1) 75 (41.7) 53 (29.3) 10 (5.6) 4(2.3)
needs to be done about your care, did the nurse
take these views and ideas into account?
Basic care n (%) n (%) n (%) n (%) n (%)
How often did the nurse check if you brushed 9 (5.0) 13 (7.2) 50 (27.8) 51 (28.3) 57 (31.7)
your teeth and rinsed your mouth (or how often
did the nurse do your oral care if you couldn’t do
this)?
During your hospital stay, how often did the 13 (7.2) 26 (14.4) 46 (25.6) 43 (23.9) 52 (28.9)
nurse check on you to make sure you were
taking a bath or that your body was clean?
*On average, how often did the nurse assist or 29 (16.1) 17 (94) 43 (23.9) 35 (19.4) 32(17.8)
watch you get out of bed and sit in a chair?
*On average, how often did the nurse assist or 41 (22.8) 16 (8.9) 36 (20.0) 31 (17.2) 33 (18.3)

monitor your walking?

* In the last two items with a sixth response option in the primary care subscale, 13.3% of the participants reported being unable to

get out of bed, and 12.8% unable to walk.
Source: The authors.
Note: n=Number ; %=Percentage

Table 5. The patient-reported frequencies of missed nursing care (timeliness)

Timeliness No Machine <5 minutes 5-10 11-20 21-30 > 30 minutes
Beeps minutes minutes minutes
n (%) n (%) n (%) n (%) n (%) n (%)

When a monitor or other machine 105 (58.3) 15(8.3) 45 (25.1) 13(7.2) 2(1.1) 0
beeped, how long did it usually take

for the nurse to intervene?

When you pressed your call light/ 59 (32.8) 21 (11.7) 67 (37.2) 30 (16.17) 1(0.6) 2(1.1)
bell (or called the nurse), how long,

on average, did it take the nurse to

respond?

Once your call light/bell (or call) 58 (32.2) 23 (12.8) 67 (37.2) 29 (16.1) 3(1.7) 0
was answered, how long on average

did it take you to get the help you

wanted?

When you needed help going to the 104 (57.7) 18 (10.0) 45 (25.1) 11 (6.1) 2(1.1) 0
toilet, how long did it take for the

nurse to come to your room to help?

Source: The authors.

Note: n=Number; %=Percentage

Table 6. Findings on patient-reported adverse events

Adverse Events Yes No I'm not sure

n (%) n (%) n (%)

Fall 0 153 (%85) 27 (%15)
Deterioration of skin integrity / Bed sores 18 (%10) 135 (%75) 27 (%14.4)
Medication errors 0 145 (%80.6) 35(%19.4
Development of new infections 26 (%14.4) 111 (%61.7) 43 (%23.9)
Vascular occlusion 42 (%23.3) 95 (%52.8) 43 (%23.9)
Subcutaneous leakage from the vascular 47 (%26.1) 88 (%48.9) 45 (%25)

Source: The authors.
Note: n=Number ; %=Percentage
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construct; thus, the nursing profession must demon-
strate a multifaceted response to address it.22 Besides,
patients, as well as nurses, can be decisive in missed
nursing care. Further research is needed to investigate
how patients perceive missed care to suggest a more
comprehensive definition of the concept.23 The present
research was carried out to determine missed nursing
care in a state hospital based on the perceptions of
nurses and patients.

Based on the participating nurses’ responses, the find-
ings revealed the three most missed elements of nursing
care: assisting the patient in ambulating three times per
day or as ordered, feeding the patient when the food is
still warm, and turning the patient every two hours. In
addition, patient bathing/skincare, and assisting with
toileting needs of the patient within five minutes of the
request were found to be the elements of sometimes/
often missed nursing care. Ozdelikara and Yaman con-
ducted a study to reveal the health anxiety and frequen-
cies and causes of missed nursing care among nurses
deployed during the pandemic.2¢ The participating
nurses indicated assisting the patient in ambulating
three times per day or as ordered (23.5%), turning the
patient every two hours (20%), and patient bathing/
skincare (19.5%) as the most missed elements of nurs-
ing care. In their study in a university hospital, ilaslan
and Sisman concluded that the most missed elements of
nursing care are ambulating three times per day or as
ordered, providing emotional support to patient and
family, and attending interdisciplinary care confer-
ences whenever held.!2 In addition, Palese et al. found
patient ambulation (91.4%), turning the patient every
two hours (74.2%), and medication at the right time
(64.6%) to be frequently missed practices.” Ultimately,
the findings in this study and the literature overlap,
concluding that the nurses reported the most missed
care element to be patient ambulation, that is, assisting
the patient in ambulating three times per day or as or-
dered. Similarly, the literature host other studies reveal-
ing ambulation to be the most missed element of nurs-
ing care.314,18,25-27

According to the participating nurses, the most appar-
ent reasons for missed nursing care were the inade-
quate number of staff (labor resources) (88.4%), sup-
plies/ equipment not functioning correctly (material
resources) (62.8%), and other departments’ not provid-
ing the care needed (communication) (59.9%). Simi-
larly, in different studies in Tiirkiye, the participating
nurses reported the inadequacy of the number of staff
as the most crucial reason for missed nursing care.12.:24
Sager and Abu Al Rub reported that the most common
cause for missed nursing care be related to labor re-
sources.28 According to 2019 OECD data, the average
number of nurses per 1,000 people in OECD countries
was about 8.85. Yet, Tiirkiye ranks as the last country on
the list with an average number of 2.4 nurses per 1,000
people.2 While the OECD average for the ratio of physi-
cians to nurses was 2.6, this ratio became 1.2 in Tiirkiye
in 2019. The relevant OECD statistics indicate the insuf-
ficient number of nurses in Tiirkiye and their excessive
workload. The same story applies to nursing education.
The average number of nursing graduates per 100,000
people was 44.5 for OECD countries, albeit it was 18.7
for Tiirkiye30, which implies that the problem of the

Turgut M, Oztiirk N, Istkcelik F, Agirbas [

insufficient number of staff is not likely to be eliminated
shortly.

The relevant research in the literature often linked
missed nursing care to complicated registration systems
and technical procedures in the management of nursing
care, the insufficient number of staff, and intensive pa-
tient admission and discharge procedures.39.17.31-33 Thus,
it can confidently be asserted that the present findings
overlap the literature regarding insufficient staff.

When it comes to missed nursing care from the patient’s
perspective, the findings revealed the most missed ele-
ments of nursing care to be related to primary care: oral
care, bathing, and ambulation. In the study of Kalisch et
al. the five most missed elements of nursing care were
reported to be oral care, ambulation, assisting the pa-
tient in getting out of bed and sitting on a chair, inform-
ing the patient about tests/procedures, and bathing.1?
Besides, the participating patients reported missed
nursing care within primary care rather than communi-
cation and timeliness. In their research, Gustafsson et al.
found that patients reported problems with primary
care, communication, and timeliness, respectively.23

In this study, the patients also reported adverse events
to be intravenous (IV) leakage in their skin (26.1%), IV
occlusions (23.3%), new infection (14.4%), and skin
breakdown/pressure ulcer (10%). The fact that IV leak-
age in the skin and IV occlusion were among the most
frequently reported adverse events overlaps the find-
ings in previous research.192034 Nevertheless, the pa-
tients did not report falls or medication administration
errors, unlike the findings in other studies.1934It is
thought that the reasons uttered for missed nursing
care (e.g, the insufficient number of staff, communica-
tion, and teamwork) may have caused the mentioned
adverse events. Indeed, there were patient reports that
more nurses provide a faster response to patient
needs.2! Gustafsson et al. concluded that patient-
reported adverse events were associated with patients'
perceptions of staff competence and that a perceived
lack of staff and inadequate staff experience might lead
to missed care.?3

CONCLUSION

This study aimed to determine the perspectives of
nurses and patients towards investigating missed nurs-
ing care. Accordingly, it was found that ambulation,
feeding the patient while the food was still warm, and
turning the patient every two hours became the most
missed elements of nursing care. From the patient’s
perspective, it was determined that the most missed
elements of nursing care were related to primary care
(e.g., oral care, bathing, and ambulation). Overall, per-
ceptions of nursing staff and patients were similar for
certain aspects of nursing care. Besides, it is noteworthy
that the nurses showed the insufficient number of staff
as the most significant reason for missed nursing care.
Furthermore, the patients reported experiencing IV
leakage in their skin, IV occlusion, new infections, and
skin breakdown/pressure ulcers. In line with these re-
sults, it is recommended to make necessary arrange-
ments (adequate number of personnel, etc.) with man-
power planning based on scientific basis for the work-
ing conditions of nurses, and to increase and support
training opportunities and in-service training pro-
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grammes. In addition, further research is recommended
to recruit the views and perceptions of nurses and pa-
tient on missed nursing care.
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ABSTRACT

Since the importance of the benefit of physical activity
and exercise has been understood especially for cancer
patients, efforts are taken to assess belief in exercise to
adapt patients to a more physically active environment to
create a sustainable health outcome. Thus, this study
aimed to assess exercise beliefs and barriers by using a
validated metric tool (Exercise Beliefs/Barriers Scale-
EBBS) to evaluate beliefs in exercise in breast cancer sur-
vivors (BCS). In addition, it was also aimed to assess the
relationships among EBBS, sociodemographic, and clinical
variables of BCS. A total of 112 BCS were screened and
invited to participate in this study. Clinical (type of sur-
gery, adjuvant treatments, etc.), demographic data (age,
medication use, etc.), and total sitting time were collected
through a simple data form and 7t of the International
Physical Activity Questionnaire-Short Form (IPAQ-SF),
respectively. All patients were requested to fill out
EBBS.96 BCS completed this study. Weak but significant
correlations were found between time spent after surgery
and perceived belief (r=. -273, p=0.009), and perceived
barriers (r=-.239, p=0.022), respectively. Perceived barri-
ers were also significantly correlated with age (r=-.212,
p=0.042). No significant effects of the type of breast sur-
gery and axillary procedure as well as medications
(Tamoxifen) on perceived beliefs and barriers were
found. Factors should be thoroughly investigated to pro-
vide a sustainable exercise behavior among BCS. Older
BCS should be thoroughly monitored to gain regular exer-
cise behavior. This study also highlighted the emerging
need for sensitive, specific, and focused tools to assess
beliefs in exercise among the cancer population.

Keywords: Breast cancer, exercise, exercise barriers,
exercise beliefs, physical inactivity .
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0Z

Ozellikle kanser hastalar icin fiziksel aktivite ve egzersi-
zin faydasinin 6nemi anlasildigindan, strdirilebilir bir
saglik sonucu yaratmak i¢in hastalari fiziksel olarak daha
aktif bir ortama adapte etmek amaciyla egzersize olan
inanc1 degerlendirmek icin c¢aba gosterilmektedir. Bu
nedenle, bu ¢alisma meme kanserinden kurtulanlarda
egzersize olan inanci degerlendirmek icin gecerliligi ka-
nitlanmis bir élgme arac1 (Egzersiz inanglari/Engelleri
Olcegi-EBBS) kullanarak egzersizin faydalarini ve engelle-
rini degerlendirmeyi amaglamistir. Ayrica, EBBS ile hasta-
larin sosyodemografik ve klinik degiskenleri arasindaki
iligkilerin degerlendirilmesi de amaglanmigtir. Toplam
112 hasta taranmis ve bu ¢alismaya katilmaya davet edil-
mistir. Klinik (ameliyat tipi, adjuvan tedaviler, vb.), de-
mografik veriler (yas, ila¢ kullanimi, vb.) ve toplam otur-
ma siiresi sirasiyla basit bir veri formu ve Uluslararasi
Fiziksel Aktivite Anketi-Kisa Formunun (IPAQ-SF) 7. mad-
desi araciligiyla toplanmistir. Tiim hastalardan EBBS'yi
doldurmalari istenmistir. 96 hasta bu ¢alismay1 tamamla-
mistir. Ameliyat sonrasi gegirilen stire ile algilanan inang
(r=.-273, p=0.009) ve algilanan engeller (r=-.239,
p=0.022) arasinda anlamli korelasyonlar bulunmustur.
Algilanan engeller yas ile de anlaml sekilde iliskiliydi (r=-
212, p=0.042). Meme cerrahisi tipi ve aksiller prosediir
tipinin yani sira ilaglarin (Tamoksifen) algilanan inanglar
ve engeller lizerinde anlamli bir etkisi bulunmamistir.
Hastalar arasinda siirdiiriilebilir bir egzersiz davranisi
saglamak icin faktoérler kapsamli bir sekilde arastirilmali-
dir. Yash hastalar diizenli egzersiz davranisi kazanmak
icin kapsamli bir sekilde izlenmelidir. Bu ¢alisma ayni
zamanda kanser popiilasyonu arasinda egzersize yonelik
inanglar1 degerlendirmek i¢in hassas, spesifik ve odaklan-
mis araglara duyulan ihtiyacin altini ¢izmigtir.

Anahtar kelimeler: Meme Kkanseri, egzersiz, egzersiz
engelleri, egzersiz inanislary, fiziksel inaktivite.
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INTRODUCTION

Breast cancer (BC) is the most frequent type of cancer
among women globally. The incidence of BC was re-
ported to be 13%.! 2.3 million new female BC cases
(11.7%) were reported as the leading type of cancer
among women according to the GLOBOCAN data.2 How-
ever, thanks to the advancements in screening, aware-
ness, and treatment options in BC as well as early detec-
tion of BC lead to prolonged disease-free survival rates
of up to nearly 80% for fifteen years.3

Breast cancer survivors (BCS) face many challenges
through different aspects of survivorship issues in a
wide variety of aspects from fat gain, bone and muscle
loss, neuropathy, myalgia, arthralgia, and breast cancer-
related lymphedema%¢. Therefore, there is a growing
need to pay attention to manage of short and long-term
side effects of the treatment of BC. Not only for the pur-
pose of improving clinical outcomes and quality of life of
BCS but also for optimizing the health care costs of BCS
have been understood to be the key factors in the long
term.” For instance, the estimated healthcare costs of
BCS are above 20 billion $ in the care of BCS in which
chronic care takes the lion’s share.® Rashid et al.? also
stated that nearly six hundred million dollars are spent
on the treatment-related side effects of musculoskeletal
problems among BCS.

There is a growing body of evidence that exercise plays
a vital role in preventing side effects of BC treatment as
well as improving treatment efficacy among BCS. Nu-
merous positive effects of exercise on increased cardio-
pulmonary and functional capacity, muscle strength, self
-esteem, and decreased fatigue have been well-known
facts among BCS.10.11 In addition, it is a well-recognized
fact that exercise has significant positive effects on anxi-
ety, depression as well as sleep disorders in patients
with breast cancer.12-15 Although there is a high level of
evidence as well as its proven safety and feasibility of
exercise among BCS not only during the active treat-
ment period but also afterward, the rate of meeting
exercise recommendations according to the guidelines
is dramatically low among BCS. To establish an im-
proved continuity of care for BCS, a need for sustainable
and regular physical activity and exercise habits is in-
disputable. Yet, there are lots of points underpinned
that decreased participation in exercise and unsustain-
able physical activity among BCS are not only associated
with treatment-related side effects but also other issues
that should be thoroughly addressed.¢-19 Understanding
the major factors that might play a role in decreased
physical activity may create an efficient way toward
achievable and sustainable exercise habits.

There are numerous studies associated with perceived
exercise barriers and beliefs among cancer survivors.
Yet, most of the studies solely rely on its qualitative
nature instead of a quantitative design. There is an
emerging need for studies in which perceived exercise
barriers and beliefs are assessed and analyzed quantita-
tively. Therefore, we aimed to analyze perceived exer-
cise beliefs and barriers among BCS as well as analyze
their relationships with the clinical characteristics of
BCS in this study. Our hypotheses were based on that
age, time spent after primary treatment, and body mass
index (BMI) would show significant relationships with
perceived exercise beliefs and barriers.

Tugral A, Bakar Y, Akyol M

MATERIALS AND METHODS

Study Design

This observational study was planned as a cross-
sectional study and followed the Strengthening the Re-
porting of Observational Studies in Epidemiology
(STROBE) guideline.22 A non-probability sampling
method was used. This study was held between Decem-
ber 2019 and April 2021. All procedures and measure-
ments were performed according to the 1964 Helsinki
Declaration and approval was granted by the Ethics
Committee of the University of Health Sciences with the
protocol number 11092019/02. All participants were
informed before the enrollment of this study and writ-
ten informed consent was taken.

Patients

Patients with BC were screened and invited to partici-
pate in this study. Aged over 18 years old, female gen-
der, having completed their primary treatments
(surgery, chemotherapy, and radiotherapy), and volun-
teered to participate in this study were set as inclusion
criteria. Having mental/cognitive disorder (s), undergo-
ing active chemotherapy and/or radiotherapy, and hav-
ing orthopedic and/or neurological conditions and/or
mild to moderate co morbidities that might impede en-
gaging in exercise were set as exclusion criteria.
Assessment

Demographic data form

The patients’ clinical and socio-demographic data (age,
BM], type of surgery, axillary procedure, history of che-
motherapy and/or radiotherapy, time spent after sur-
gery (TSS), and medications) was gathered via a simple
data form.

Physical inactivity level

Patients’ physical inactivity level was assessed with the
7th question of the Turkish version of the International
Physical Activity Questionnaire-Short Form (IPAQ-SF)21
which evaluates the mean sitting time of the last seven
days of respondents. The patients were asked to fill out
only the 7th question of IPAQ-SF instead of the whole
questionnaire.

Perceived exercise beliefs and barriers

Patients’ perceived exercise beliefs and barriers was
assessed with the Exercise Benefits/Barriers Scale
(EBBS). The original version of the EBBS was developed
by Sechrist et al.22 in 1987. EBBS consists of a total of
43 items in which a total of 29 items assess perceived
exercise benefits while the rest of 14 items assess per-
ceived exercise barriers in a four-point Likert type scale
from “Strongly disagree:1:” through “Strongly dis-
agree:4”. Scores can be used to depict perceived barri-
ers (range 14-56), perceived benefits (range 29-116), or
total score (range 43-156). However, many studies have
used its core sub-features according to the exploratory
factor analysis as follows: Life Enhancement (LE), Physi-
cal Performance (PP), Psychological Outlook (PO), Social
Interaction (SI), and Preventive Health (PH) can be used
to depict exercise beliefs, whereas Exercise Milieu (EM),
Time Expenditure (TE), Physical Exertion (PE), and
Family Discouragement (FD) can be used to depict per-
ceived exercise barriers. Higher scores indicate a posi-
tive attitude toward perceived beliefs or barriers to
exercise or vice versa.

Statistical analysis

The data were reported as means and standard devia-
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tion, median and interquartile range (IQR), or number
and percentage depending on the type of data, whether
continuous or categorical. Normality was assessed with
Kolmogorov Smirnov-Shapiro Wilk tests as well as
skewness and kurtosis. If the assumptions of normality
were met, independent samples t-tests or in case of
violation of normal distribution, Mann-Whitney U tests
were used to analyze the data in two different groups
such as between patients who underwent MRM or BCS
or between patients who underwent ALND or SLNB.
Bivariate correlations were analyzed according to the
normality assumptions and presented by Pearson’s r or
Spearman’s rho correlation coefficients according to the
normal distribution and non-normal distribution, re-
spectively. Correlation coefficients are interpreted as
follows: r<.20 poor, .21<r<.40 fair, .41<r<.60 moderate,
.61<r<.80 good and .81<r<.1 excellent.z23Missing data
were handled with the mean of nearby points. The p-
value below .05 was accepted as statistically significant.
Statistical analysis was performed with IBM SPSS v.20
(IBM Corp, NY).

RESULTS

A total of 112 BCS were screened to participate in this
study. 16 BCS were excluded due to several reasons
according to the predefined inclusion and exclusion
criteria. A detailed participation process is shown in
Figure 1 as a flow chart.

96 BCS (Mean age and BMI: 52.00+10.05 years and

Table 1: Clinical and sociodemographic characteristics of patients

n: 112
Invited to n: 16
participate. Excluded
n:8 (Active chemotherapy)
» n: 5 (Missing items in EBBS)
n: | (Male gender)
y n:2 (Having orthopedic/neurological
n: 96 conditions
Completed
A
n:96
Analyzed

Figure.1 Flow chart of the study participation process.

27.77%3.75 kg/m?) fulfilled all assessments. A total of 5
patients’ (5.2%) weight and/or height data could not be
retrieved from the data form, therefore, the median of
nearby points was used to replace the missing data for
further analysis. The mean TSS was 2.32+1.74 (min-max
0.5-9.75) years. After categorization, above half the half
of the BCS’ time spent after surgery (54 out of 96 BC
patients, 56.3 %) was between 1 and 3 years. The de-
tailed clinical characteristics of patients are shown in
Table 1.

Characteristics n=96 Min Max Mean (SD)
Age (years) 33 76 52.00£10.05
BMI (kg/m?) 19.96 38.01 27.77+3.75
Time spent after surgery (years) 0.5 9.75 2.32+1.74
Time spent after surgery n %
0-1 year 21 21.8
1-3 years 54 56.3
3-5years 14 14.6
5 years or more 7 7.3
Marital Status
Married 84 87.5
Single/divorced 12 12.5
Type of Surgery
Conservative 68 70.8
MRM 28 29.2
Type of axillary procedure
SLNB 16 16.7
ALND 80 83.3
Grade
1 23 239
2 47 489
3 25 26.1
4 1 1.1
History of chemotherapy
Yes 82 85.4
No 14 14.6
History of radiotherapy
Yes 92 95.8
No 4 4.2
Tamoxifen use
Yes 44 45.8
No 52 54.2
Aromatase Inhibitor use
Yes 43 44.8
No 53 55.2

SD: Standard deviation, BMI: Body mass index, MRM: Modified radical mastectomy, SLNB: Sentinel lymph node biopsy, ALND:

Axillary lymph node dissection
210
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The mean scores of perceived exercise benefits and
barriers as well as sub dimensions of EBBS, and total
sitting time are shown in Table 2. The median value of
the perceived barriers and benefits scale were found as
33.5 (31-36) and 90(88-93.75) respectively. The details
of the scores of EBBS and its sub-dimensions as well as
the mean sitting time are shown in Table 2.

Tugral A, Bakar Y, Akyol M

levels of perceived exercise beliefs and barriers among
BCS. Our findings are in parallel with the literature find-
ings.624 Notably, prolonged time spent after surgery was
also noteworthy to take into consideration its effect on
physical function and exercise milieu both in perceived
exercise beliefs and barriers, respectively. Contrary to
expected, the level of physical inactivity was not found

Table 2. The detailed mean scores of sitting time and perceived exercise barriers and benefits of patients.

Characteristics n=96 Min Max Median (IQR25-75)
Sitting time (hrs) 1 12 5.68 (4-6)
EBBS
Min Max Median (IQR25-75)
Perceived benefits (range) 70 121 90 (88-93.75)
LE (8-32) 17 32 27 (26-27)
PP (8-32) 18 28 21(21-21.75)
PO (6-24) 11 24 18 (17-19)
SI (4-16) 4 15 11 (9-12)
PH (3-12) 6 12 9 (8-9)
Min Max Median (IQR25-75)
Perceived barriers (range) 22 46 33.5(31-36)
EM (6-24) 12 24 17 (15.25-18)
TE (3-12) 5 12 9(9-9)
PE (3-12) 3 11 8(7-9)
FD (2-8) 3 8 6 (4-6)

Hrs: Hours, SD: Standard deviation, LE: Life enhancement, PP:Physical performance, PO: Psychological outlook, SI: Social interac-
tion, PH: Preventive health, EM: Exercise milieu, TE: Time expenditure, PE: Physical exertion, FD: Family discouragement, IQR:

Interquartile range, Min: Minimum, Max: Maximum

When it comes to relationships between parameters,
perceived exercise benefits subscales (LE, PP, PO, SI,
and PH) were found to be significantly correlated from
mild through higher levels in each other (data not
shown). The same pattern was also observed in be-
tween some parameters of perceived exercise barriers
subscales. The physical inactivity, as assessed via the 7th
question of IPAQ-SF in which mean sitting time on a day
was requested as hours or minutes, was not found to
significantly correlate with all parameters of EBBS as
well as other clinical and sociodemographic variables.
Yet, there was a significant positive correlation between
age and total sitting time at a fair level (r=.258,
p=0.017). The TSS was also found to be significantly and
negatively correlated fairly with PP (r=-.273, p=0.009),
EM (r=-.239, p=0.022), and age (r=.349, p<0.001). TSS
was also significantly correlated fairly with the type of
surgery (r=.266, p=0.009), type of axillary procedure (r=
-.209, p=0.041), history of RT (r=.224, p=0.028), and
history of aromatase inhibitor use (r=.374, p<0.001) in
point biserial correlations. Age had also a significant
negative correlation with a history of tamoxifen use (r=.
-497, p<0.001) and a history of aromatase inhibitor use
(r=.438, p<0.001) in moderate levels. Details of correla-
tion analyses among sociodemographic and clinical
variables and subscales of EBBS are also shown in Table
3.

Although there were differences in the mean scores of
the subscales of perceived beliefs and barriers between
groups (MRM vs. conservative surgery; and ALND
vsSLNB), these differences did not reach significance

(p>.05).

DISCUSSION
This study showed relatively acceptable and expectable

to correlate significantly with any of the subscales as
well as other clinical and sociodemographic characteris-
tics of patients except for fairly with age. However, the
main reason for this insignificant result might have
originated from the assessment of physical activity only
with a single question which directly covers total sitting
time in a day.

Exercise has been reported to be the greatest option to
manage short- and long-term consequences of treat-
ment-related side effects such as fatigue,2526 anxiety,12.15
cancer related cognitive impairment,2” and cardiotoxic-
ity among cancer patients during treatment and
chronic care. Despite the benefits of exercise being well
known, adherence to exercise and/or physical activity is
dramatically low among BCS according to the recom-
mended level of weekly dosage of a minimum of 150
minutes of moderate physical activity.2® It was also re-
ported that nearly half of Taiwanese BC survivors did
not exercise at all.!’Chan et al.30 reported that patients
significantly lowered their physical activity level follow-
ing the diagnosis of cancer. Notably, cancer itself does
not impede adherence to physical activity since com-
parative studies showed that there is no significant dif-
ference between patients with and without cancer.3!
Although we assessed the patients’ physical inactivity
level by gathering total sitting time, it was seen that
there was no regular exercise habit among our patients.
We tried to use the mean total sitting time as physical
inactivity level instead of physical activity. Although
there is no report on whether physical activity and inac-
tivity can be used interchangeably, assessment of physi-
cal inactivity usually focuses on “sitting time” during
daily life. For instance, nearly half of the items of the
Turkish version of the Sedentary Behavior Question-
naire (SBQ)32 assesses physical inactivity by using the
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Table 3. Correlations between subscales of EBBS and clinical-sociodemographic characteristics of patients

Perceived Benefits

Perceived Barriers

n=96 LE PP PO SI PH EM TE PE FD

Age r=.155 r=.079 r<0.01 r=117 r=.116 r=.-212 r=-.018 r=-.005 r=.109
p=.14 p=.45 p=.99 p=.26 p=.27 p=0.042 p=.86 p=.96 p=.30
BMI r=.093 r=-.040 r=-.022 r=.119 r=.137 r=-.037 r=.035 r=.129 r=.265

p=.38 p=.70 p=.83 p=.25 p=.19 p=.72 p=.74 p=.22 *p=0.011
Sitting Time r=-.070 r=.001 r=.052 r=-.003 r=-.145 r=.082 r=-.053 r=.059 r=.078
p=.50 p=.99 p=.62 p=.97 p=.16 p=43 p=.61 p=.57 p=45
Type of surgery r=.049 r=-.031 r=-.059 r=.057 r=.030 r=-124 r=-.066 r=.012 r=-.028
p=.64 p=.77 p=.58 p=.59 p=.77 p=.23 p=.53 p=91 p=.79
Type of axillary proce- r=-.132 r=-.026 r=-.011 r=-.193 r=-.097 r=-.006 r=-.023 r=.004 r=-.149
dure p=21 p=.80 p=91 p=.06 p=.35 p=.95 p=.83 p=.97 p=.15
History of radiotherapy r=.204 r=.110 r=233 r=.112 r=.238 r=-.018 r=.140 r=.073 r=.029
p=.051 p=.29 *p=0.025 p=.28 p=0.022 p=.86 p=.18 p=49 p=.78
Time spent after surgery r=-.078 r=-.273 r=-.175 r=141 r=.011 r=.-239 r=-.037 r=.059 r=.022
p=45 *p=0.009 p=.09 p=.18 p=.92 p=0.022 p=.72 p=.57 p=-83

BMI: Body mass index, LE: Life enhancement, PP: Physical performance, PO: Psychological outlook, SI: Social interaction, PH: Preventive health, EM: Exercise milieu,
TE: Time expenditure, PE: Physical exertion, FD: Family discouragement, NS: Not significant, r: Spearman’s rho, p<0.05, *: Significant at .05 level
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word “while sitting”. In our study, there was no signifi-
cant relationship between the level of physical inactivity
and perceived exercise beliefs and barriers except for
age. Ottenbacher et al.33 reported that change in per-
ceived barriers was not associated with the change in
physical activity among breast and prostate cancer sur-
vivors. Hsu et al.17 also reported no significant relation-
ship between exercise frequency and sociodemographic
and clinical parameters among BC survivors. This insig-
nificant relationship may be noteworthy to highlight
that the perceived exercise beliefs and barriers are not
directly linked to the level of physical activity. Yet, it
might also be expectable to assume that higher per-
ceived beliefs can lead to regular physical activity. Con-
versely, Gho et al.1% reported being sufficiently or insuf-
ficiently physically active was found significantly corre-
lated with the majority of domains of perceived exercise
benefits and barriers. However, 61% of their sample
was defined as “physically inactive”. Nonetheless, age
was found significantly correlated with the “Exercise
Milieu” subscale of EBBS in which issues associated with
reaching and performing exercise instead of the side
effects of treatment are generally focused. This finding
is important since the unmet rate of physical activity
recommendations can originate from these perceived
exercise barriers among older BCS. Our findings were
also in parallel with the literature findings.3435 Hsu et
al.17 reported that the effect of social support was higher
in the older age group compared to the younger ones.
Similarly, Perry et al.” reported that the “lack of conven-
ient exercise facilities” which is in parallel with the
items of the EM subscale, was the main barrier to exer-
cise among their patient cohort in which the mean age
was above 70.

When it comes to the major perceived exercise barriers,
treatment, and patient-related issues such as fatigue
and feeling weak have been reported as the most re-
markable ones.!¢ Those are also understandable due to
the side effects of the systemic therapy of cancer can
last quite long even after years of the completion of pri-
mary treatment is a well-known point. Yet, lack of time
and self-discipline, procrastination, and other factors
such as enjoyment have also been reported as signifi-
cant non-disease-specific barriers regarding exercise. In
this manner, those barriers are also highlighted to be
investigated in order to improve exercise and physical
activity habits among the cancer population.3¢ Due to
the research design of our study, we did not investigate
any theme or specific issue as barriers or beliefs. How-
ever, the “Physical Exertion” subscale, which is focused
on tiredness and fatigue with a total of three items, was
found relatively lower compared to the other subscales
of perceived barriers in our study. When considering
the perceived exercise beliefs, the “Life enhancement”
subscale was higher by proportioning the mean score to
the maximum score compared to the others. Our find-
ings are compatible with the literature.”16 These find-
ings can also be attributable to the time spent after sur-
gery since the great majority of our sample had rela-
tively below three years of the period after primary
treatment. In addition, nearly half of our sample had a
positive history of tamoxifen or aromatase inhibitor use,
which has well-known side effects such as myalgia and
arthralgia.3?

Tugral A, Bakar Y, Akyol M

The chronicity of survivorship of BC may affect partici-
pation in exercise or regular physical activity. Hsu et
al.l? reported that exercise frequency gradually de-
creased over time among BCS. In our study, we found
weak but significant negative correlations among TSS,
the “Physical performance” subscale of perceived exer-
cise beliefs, and the “Exercise Milieu” subscale of per-
ceived exercise barriers, respectively. Although the cor-
relation levels were weak, these findings deserve to be
noted that BCS may think that the benefits of exercise
would steadily lose their importance after the comple-
tion of primary treatment according to the perceived
exercise beliefs. These findings need to be addressed in
detail since Charlier et al.6 reported that the desired
physical activity level was already below in BC patients
who were in the six months of the completion of their
treatment. In addition, the TSS might have played an
important role in perceived exercise barriers according
to the significant relationship between EM and time
spent after surgery. We think that this was a remarkable
result since the participation level of physical activity
during the chronic stage of survivorship might dramati-
cally be affected by other factors such as procrastination
and/or lack of time instead of treatment-related side
effects. Ottenbacher et al.33 reported that “being busy”
and “no willpower” as significant major perceived barri-
ers among breast and prostate cancer survivors. Since it
is well known that insufficient patient education is a
major contributor to the perceived exercise beliefs and
barriers,!¢ informing patients about the benefits of exer-
cise in early settings carries a great opportunity to pre-
serve the desired levels of physical activity among BCS.
Rogers et al.38 recently reported a significant improve-
ment was achieved and preserved in the early physical
activity intervention group compared to the usual care
group at the 12th month. The importance of timing was
also highlighted in the recently published systematic
review in which the effect of the intervention of physical
activity remained efficacious after several months yet
its effect diminished over time.3° It was also reported
that a “lack of information” about exercise acted as a
significant barrier among cancer survivors.”1640 Never-
theless, it was stated that BCS wish to have exercise
counseling in their routine cancer care.’Gjerset et al.4
reported that 76% of patients from their sample with
different kinds of cancer were interested in receiving
exercise counseling during their treatment. On the other
hand, Gho et al.#2 reported that “bra discomfort” was
one of the perceived barriers among BCS irrespective of
age and/or other parameters. Therefore, filling the gap
in information about the exercise should also include
clothing and/or other discomforts that may impede
participation in regular physical activity or exercise.

This study has some strengths and limitations. Using a
validated questionnaire, a homogenous sample of can-
cer types, and filling out a questionnaire in a real envi-
ronment instead of an online survey may present the
strengths of this study. Nevertheless, a cross-sectional
nature of study design and recall bias, especially evalu-
ating total sitting time which can be over or under-
reported as stated in the literature,*3may have limited
the revealing of potential associations and/or effects on
exercise beliefs and benefits. In addition, we might have
failed to investigate the total sitting time by using only a
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question which is quite vulnerable to being scored bi-
ased. For instance, Lee et al.3% reported that IPAQ-SF
typically overestimates physical activity by nearly 85%.
In addition, nearly all our patients were white Caucasian
women, and included from a single oncology setting
might hinder results from being generalizable to all BC
survivors. Besides, assessing anxiety and depression
would have improved the interpretation of our findings
in the context of implications for clinical practice. Fur-
ther studies should consider these issues when address-
ing and evaluating the specific needs and barriers to
exercise among BCS.

CONCLUSION

Since the importance of physical activity is well under-
stood among cancer patients, establishing sustainable,
regular physical activity and exercise habits carries
great importance. In this manner, addressing the spe-
cific needs, preferences as well as perceived beliefs and
barriers upon exercise should be well documented to
create a sustainable, long-lasting physical activity be-
havior among cancer populations. The findings of this
study highlight the need for special attention to per-
ceived barriers to exercise at higher ages. In addition, it
might also be plausible to conclude that actions should
be taken to prevent physical inactivity as much as ear-
lier in the trajectory of breast cancer treatment accord-
ing to the significant associations between time spent
after surgery and perceived exercise beliefs and barri-
ers.
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ABSTRACT

In the present retrospective study, it was aimed to ana-
lyze the physiological effects of impacted mesiodens on
adjacent teeth with dental and chronological age deter-
mination in cone beam computed tomography (CBCT).
In the study, 68 CBCT images were examined. Two
groups were formed, including 34 individuals with me-
siodens (mesiodens group) and 34 without mesiodens
(control group). Dental age and chronological age were
compared in both groups. Demirjian's method was util-
ized to determine the dental age. The position and loca-
tion of mesiodens were categorized. Statistical analysis
was performed with SPSS software version 18.0
(Chicago, IL, USA). Median diastema was seen in 16
cases (47.10%) in the mesiodens group. The mesiodens
was most commonly impacted in the palatal (76.50%,
n=26) and vertical (n= 19, 55.90%) position. There
were significant differences between the incisor tooth
development scores of the groups (p= 0.047 and p=
0.030, respectively). While the prevalence of H score of
bilateral incisors in the control group (88.20% for both
incisors) was higher than that of the mesiodens group
(58.20% for both incisors), the G score was higher in the
mesiodens group (20.60% and 23.50%) than in the con-
trol group (2.90% for both teeth). Mesiodens can delay
root development of adjacent teeth. For this reason,
extraction of these teeth may be considered in the early
period to avoid affecting adjacent teeth and anatomical
structures. It may also cause erroneous calculations in
dental age determination. This situation should be taken
into account in terms of forensic dentistry.

Keywords: CBCT, demirjian, dental age estimation,
mesiodens.
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(074

Bu retrospektif ¢alismada, Konik Isinh Bilgisayarli To-
mografide (KIBT) gomiilii meziodenslerin komsu disler
izerindeKi fizyolojik etkilerinin dental ve kronolojik yas
tayini ile analiz edilmesi amaglanmistir. Calismada 68
KIBT goriintiisi  incelendi. 34 meziodensi olan
(meziodens grubu) ve 34 meziodensi olmayan birey
(kontrol grubu) olmak tizere iki grup olusturuldu. Dis
yas1 ve kronolojik yas her iki grupta karsilastirildi. Dis
yasinl belirlemek icin Demirjian ydntemi kullanildi.
Meziodenslerin pozisyonu ve konumu kategorize edildi.
Istatistiksel analiz SPSS yazilimi siiriim 18.0 (Chicago,
IL, ABD) ile yapildi. Meziodens grubunda 16 (%47.10)
olguda orta hatta diastema goriildii. Meziodens en sik
palatinal konumda (%76.50, n=26) ve vertikal (n= 19, %
55.90) pozisyonda goriildii. Gruplarin kesici dis gelisim
skorlar1 arasinda anlaml fark vardi (sirasiyla p= 0.047
ve p= 0.030). Kontrol grubunda bilateral kesici dislerin
H skoru prevelans1 (her iki kesici dis icin %88.20)
meziodens grubundan (her iki kesici dis icin %58.20)
daha ytiksek iken, G skoru meziodens grubunda kontrol
grubuna gore (%20.60 ve %23.50) daha yiiksekti (Her
iki dis icin %2.90). Meziodens komsu dislerin kok
gelisimini geciktirebilir. Bu nedenle komsu dislerin ve
anatomik yapilarin etkilenmemesi i¢in erken dénemde
bu dislerin ¢ekimi diistiniilebilir. Dis yas1 tespitinde de
hatali hesaplamalara neden olabilir. Bu durum adli dis
hekimligi acisindan dikkate alinmalidir.

Anahtar kelimeler: KIBT, demirjian, dis yas:1 tayini,
meziodens
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Mesiodens Effect On Dental Development...

INTRODUCTION

Dental anomalies may appear as anomalies of shape,
number, or size of teeth in general. Supernumerary
teeth, one of the number anomalies, can be seen in both
permanent and primary dentition. Although supernu-
merary teeth are not common formations, their inci-
dence in the clinic may vary depending on many fac-
tors.! Considering the gender variable, the incidence of
supernumerary teeth is higher in men than in women.23
However, supernumerary teeth can be found in many
quadrants of the jaws. It often accompanies the clinical
findings of Down syndrome, Ellis-Van Creveld syndrome
and Ehler Danlos syndrome.* They are seen between the
central incisors and are specifically called mesiodens.
Mesiodens are the most common supernumerary teeth
with a prevalence of 0.15-1.90% in the general popula-
tion.> These teeth can be impacted or inverted.! Mesio-
dens are classified into two subgroups according to
their shape and size. The first group includes mesio-
denses of normal shape and size, while the second
group includes mesiodenses of amorphous shape and
size.* Although there are many theories about the etiol-
ogy of mesiodens, there is no definite information about
their formation. The most accepted view is that the lin-
gual extensions of the dental bud, which is formed due
to increased activity in the dental lamina cause mesio-
dens formation.6” Only 25% of the mesiodens appear in
the mouth. These teeth, which are more in the maxilla
anterior, affect growth and development more than
those in the posterior region and cause aesthetic-
functional complications. Some of the complications
caused by mesiodenses are eruption problems in per-
manent teeth, root malformations, crowding and di-
astema in anterior teeth.8 Studies have shown that me-
siodenses in vertical positions cause more delays in
tooth eruption than in inverse positions.?10

Age determination is a necessary examination in foren-
sic dentistry, anthropology, forensic medicine, pediat-
rics, and orthopedics. It is important for the treatment
planning of living individuals as well as forensic cases.
Odontological data are important in forensic studies
related to age determination. Teeth are frequently used
in age determination as they are the hardest structures
of the body, least damaged by external factors, and least
affected by nutrition and systemic diseases. Dental age
estimation by radiographic methods is non-invasive and
take relatively less time compared to other methods.!1-
13

Mesiodens can be detected on any plain tooth radio-
graph that includes the premaxillary region. However,
in two-dimensional radiographs, the superposition of
mesiodens on adjacent structures may cause misinter-
pretation due to its disadvantages such as magnification
and loss of clarity. Therefore, it is important to deter-
mine the three-dimensional (3D) location of the mesio-
dens in order to reach a definitive diagnosis and treat-
ment plan. CBCT is preferred in maxillofacial imaging
due to its advantages such as fast scanning time, image
accuracy and reduced patient radiation dose compared
to other three-dimensional imaging methods.14

The basis of radiological methods in dental age determi-
nation is based on determining the developmental stage
of the teeth with the help of radiographs and determin-
ingthe tooth age by comparing the data with the tooth

development scales formulated by different research-
ers.1> Among these researchers, the most used method
of calculating tooth age is the method developed by Arto
Demirjian.16

The developmental stages of 7 teeth in the mandible are
evaluated in calculating tooth age with the Demirjian
method.1” This method has also been tested on people
living in different regions and positive results have been
obtained.18-21

In this study, we hypothesized that the presence of me-
siodens does affect the development of adjacent maxil-
lary central teeth.

The aim of this study is to precisely define the 3D posi-
tion of the mesiodens using CBCT and examine its ef-
fects on the root development of adjacent teeth.

MATERIALS AND METHODS

The study protocol was carried out according to the
principles described in the Declaration of Helsinki, in-
cluding all changes and revisions. The Local Ethics Com-
mittee of Bolu Abant izzet Baysal University was ap-
proved the study (protocol no:2021/144).

The images of the patients who had CBCT between 2018
and 2021 years in the Dento-maxillofacial Radiology
Clinic were scanned retrospectively. The CBCT scans
were obtained using an I-Cat imaging system(17-19
Model, Imaging Sciences International, Hatfield, PA,
USA) at 120 kVp and 15 mA, with a voxel size of 0.3 mm
and an exposure time of 4.8 sec. Images were investi-
gated using i-CAT vision Q imaging software. Dental
arches in the upper alveolar process from the lower
edge of the nasal cavity and the anterior region of the
maxilla were included in the field of view (FOV) of all
individuals with CBCT. CBCT examinations were per-
formed by an oral and maxillofacial radiologist and sur-
geon with three years of experience.

Patients with pathological conditions such as trauma,
presence of congenital malformed incisors, mesiodens
teeth erupted into the mouth, presence of plate and
screw, bone graft material, cyst, tumor, and anterior
macxilla fracture were not included in the study. Also,
the presence of artefacts in the anterior maxilla were
excluded from the study. Patients aged between 7 and
25 years with embedded mesiodens in the anterior
macxilla were included in the study. In the radiographs
examined, they were examined as multi-plane images
with a thickness of 0.3 mm and the presence and posi-
tion of mesiodens in all sections (coronal, sagittal, verti-
cal planes) were evaluated (Figure 1).

Two groups were formed, including 34 individuals with
mesiodens (mesiodens group) and 34 without mesio-
dens (control group). If there is a mesiodens, its position
were stated and root development stage were evaluated
according to the Demirjian method 16(Figure 2).
Additionally, the age and gender of the patients were
recorded. If there was disagreement between two ob-
servers and consensus could not be reached, a third
observer was consulted to reach agreement. To analyze
intraobserver agreement, 8 randomly selected cases
were evaluated and repeated one week later.

Statistical Analysis

A priori power analysis was performed based on the
repeated Kappa Test using the software G*power ver-
sion 3.1.9.4.22 A sample size of 68 was found to be ade-
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Figure 1.The orientation of unerupted supernumerary teeth is
classified into 4 directions such as vertical (A), horizontal (B),
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Figure 2. Developmental stages in Demirjian's method16

quate to detect a difference in terms of the effect size of
f=0.25 with 80% statistical power at a = 0.05. Study
data was analyzed using SPSS software version 18.0
(Chicago, IL, USA). Intraobserver reliability was exam-
ined by Kappa Test. The level of interobserver agree-

Table 1. Demographic and radiographic characteristics of cases.
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ment and the intraobserver reliability of both observers
were excellent. The compatibility of the ages of the indi-
viduals included in the study with the normal distribu-
tion was made with the Shapiro-Wilks test, and the com-
parison of the mean ages between the two groups ac-
cording to the tooth stages was made with the inde-
pendent sample t-test. Age differences between within-
group tooth stages were analyzed with the one-way
ANOVA model, and the stages that were significantly
different were analyzed with the Tukey post-hoc test.
The distribution of tooth development stages was ana-
lyzed with the chi-square test. p<0.05 was accepted as
statistical significance level.

RESULTS

The study sample included 34 patients with mesiodens
(35% females, 65 % males; age range: 7-25 years; mean
age: 14.05 * 5.39) and 34 controls (41% females and
59% males; mean age: 14.14+5.47). In both groups, no
statistically significant difference was observed accord-
ing to age and sex (p= 0.945 and p=0.803, respectively).

Median diastema caused by mesiodens was seen in 16
cases(47.10%). In bucco-palatal direction, mesiodens
were most frequently observed in the palatal position
(76.50% , n=26).

According to the results of direction of impaction, me-
siodenses were most frequently observed in the vertical
position (n= 19, 55.90%). Horizontal position was very
rarely observed (14.70%) appearing in only 5 cases, and
inverted orientation were seen in 10 cases (29.40%)
(Table 1).

There was no significant relationship between the pres-
ence of diastema and the bucco-palatal position of the
mesiodens (p= 0.429) and the direction of impaction
(p=0.500).

In addition, there was no significant difference between
the adjacent incisive teeth development scores and
bucco-palatal positions and the direction of impaction of
the mesiodens (p= 0.841 and p= 0.929, for right central
incisor, respectively; p= 0.718 and p= 0.885, for left
central incisor, respectively).

Table 2 shows tooth formation of right and left central
incisive teeth of each group. A significant difference was
found between incisive teeth development scores by
groups (p=0.047and p=0.030, respectively).

While the root maturation completion rate of bilateral
incisors in the control group was high with an H score

Variables Mesiodens n (%) Control n (%)
Male 22 (64.7) 20 (58.8)
Gender
Female 12 (35.3) 14 (41.2)
Age mean+SD* 14.05+5.39* 14.1445.47*
. Palatalposition 26 (76.5) -
Bucco-palatalposition L
BuccalPosition 8(23.5)
Vertical 19 (55.9)
Direction of impaction Horizontal 5(14.7) -
Inverted 10 (29.4) -
. . Present 16 (47.1)
Mediandiastema
Absent 18 (52.9) -

SD: Standard Deviation.
*Numerical data
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Table 2. Distribution and comparison of maturation levels of centralincisors according to groups

Right Central Incisor

Left Central Incisor

Mesiodens Control Mesiodens Control
(n=34) (n=34) (n=34) (n=34)
1
D (2.9%) 0 0 0
E 3 2 5 3
(8.8%) (5.9%) (14.7%) (8.8%)
F 3 1 1 0
(8.8%) (2.9%) (2.9%)
G 7a 1b 82 1b
(20.6%) (2.9%) (23.5%) (2.9%)
H 20a 30b 20a 300
(58.8%) (88.2%) (58.8%) (88.2%)
p 0.047* 0.030*

Differentupper letters show significant difference between columns. *Statistically significance level is at p<0.05.

(88.20%), the root maturation was more in the G score
(20.60% and 23.50%) in the mesiodens group. D score
was determined only in one case belonging to the me-
siodens group (Figure 3).

Table 3 shows the distribution of development scores of
all teeth by groups. It was determined that root matura-
tion increased with increasing age in the mesiodens
groups (p= 0.001 for the right central, p= 0.005 for the
left central).

The majority of cases in the control group had an H
score. No statistically significant difference was ob-
served in terms of mean age between the groups in each
scoring (p>0.05).

DISCUSSION

Supernumerary teeth are a number anomaly. They are
frequently encountered in the anterior region of the
maxilla.3 Supernumerary teeth seen between the inci-

Figure 3. A. CBCT image of the patient with a D score. Red arrow: Upper lateral incisor tooth, Black arrow: Upper santral incisor
tooth, White arrow: Mesiodens. B. CBCT image of patient with an E score; Black arrow: Upper santral incisor tooth, White arrow:
Mesiodens, C. CBCT image of patient with a G score, Black arrow: Upper santral incisor tooth, White arrow: Mesiodens.

Table 3. Comparison of ages according to dental maturation level score (E-H).

Teeth Groups E F G H P
_ Mesiodens 8.250 0.957s 9333+5775  10.857+1.864 1721051374  0.001
Right Central Control 7.000+0.000 8 9 15.00045.258
mcisor
p 0.157 ; . 0.155
) | Mesiodens 9.400+2.701 - 10.87541.356b  16.650 +5.556¢ 0.005
Left Centra Control 7.333+0.5774 - 9 15.000 + 5.525b
mcisor
P 0.252 ; - 0.293

*Statistically significance level is at p< 0.05.

*No comparison was made for D level due to the being present in just one teeth.

*Different upper letters show significant difference between columns (The comparison of the meanage of the scores with the
ANOVA test for the mesiodens group, p=0.001 for the right central, p=0.005 for the left central). *Since the majority of the patients
in the control group had an H score, the ages of the scores did not be compared.

*P values in the rows belong to the independent samples t-test, which the meanages of the control group and mesiodense group are

compared according scores.

*Since there was one case each in certain groups in the G and F scores, the average ages of the mesiodense and control groups
could not be compared. Descriptive values for the age of each case are given in the table.
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sors are called mesiodens. Mesiodens may cause delay
in the eruption of permanent teeth, midline diastema
formation, tooth displacement and cyst formation.2324 [t
is reported in the literature that it causes root resorp-
tion and cyst formation in permanent teeth.2526 In this
study, median diastema was observed in 47.10% of
mesiodens cases, while root resorption and cyst forma-
tion were not observed in the examined cases.

Tay et al.23 found in their study that the incidence of
mesiodens was 84.30% in men and 15.60% in women.
Thomas van Arx et al.2? found mesiodens at a rate of
72.20% in men and 27.70% in women, supporting these
data in their study. Kim et al.28 found that the preve-
lance of mesiodens in children was
71.70% in males and 28.30% in females. Barham et al.14,
Mason et al.29, and Kocatas et al.30 also found the male-
female ratio as 2.4:1, 2:1 and 3:1, respectively, in their
studies on excess teeth in the jaws. In the presented
study, the finding that the incidence of mesiodens is
higher in men supports these data (64.70% male,
35.30% female).

In a study of 90 patients, Thomas van Arx et al. 27 found
that 78% of the patients had a only one mesiodens
tooth, 20% had two mesiodens teeth, and 2% had multi-
ple mesiodens teeth. In this study, all except that twopa-
tients had only one mesiodens.

Smailiene et al. 31 and Liu et al. 32 found in their radio-
logical examinations on mesiodens teeth that these
teeth are often located in the palatal position. In the
present study, mesiodens buried palatinally was ob-
served in 26 cases, while it remained buried in the buc-
cal area in 8 patients.

In studies on mesiodens, researchers also evaluated the
burial aspect of the mesiodens. Thomas van Arx et al.2”
found in their study on 90 patients that 44% of the
cases were in the vertical position. They found mesio-
dens in the inverse position in 37% of the patients. Ko-
catas et al.30 found in the data collected from 34 patients
that the mesiodenses were vertical in 31 patients, in-
verse in 2 patients, and horizontal in 1 patient. Rajab et
al.33 found mesiodens in the vertical position at a rate of
83.10% in their study. 10.10% of the cases consisted of
mesiodens in the inverse position. Gregg et al. 9 simi-
larly showed that 67% of the supernumerary teeth,
which cause delayed eruption in permanent teeth, are in
the vertical position. In this study, similar to these re-
searchers, mesiodens teeth were found in vertical posi-
tion in 19 cases, inverse position in 10 cases, and hori-
zontal position in 5 cases. However Liu et al. 32, Kim et
al.28 and Tay et al. 23 found most of the mesiodens in the
inverse position in their studies. This difference may be
due to the different populations studied.

Yun-Hoa Jung et al.34 found that the presence of teeth in
an inverted position was 60.60% and that teeth in a
vertical position caused a greater delay in the eruption
of adjacent teeth. Barham et al.14 observed that 6.30% of
individuals with mesiodens had a delay in the eruption
of the adjacent tooth. They also reported that root de-
velopment was incomplete in 71.60% of the teeth adja-
cent to the mesiodens. In this study, the majority of the
mesiodens were seen in a vertical position, but the rela-
tionship between the position of the mesiodens and the
adjacent tooth development stages was found to be sta-
tistically insignificant.

Yar M, Tiirker N, Géller Bulut D, Yama D

In some studies, it is stated that mesiodens causes a
delay in the formation of adjacent tooth roots. It has also
been observed that these teeth do not erupt into the
mouth.3536 Mallineni et al., calculated a lower dental age
in patients with supernumerary teeth, but the results
were not statistically significant. They observed a
greater delay in dental age in male patients with bilat-
eral supernumerary teeth.37 In this study, when the av-
erage ages of the teeth were compared with each score,
no significant difference was found between the mesio-
dens and contol groups. However, when looking at the
distribution of the scores of the right and left central
teeth, the G score was higher in the mesiodens group
than in the control group, and the prevalence of H
scores was higher in the control group. This situation
can be interpreted as the mesiodens may prolong the
transition time from the G phase to the H phase in some
cases.

The main limitation of this study is that the voxel size of
the images is 0.3 mm. In high resolution images ob-
tained with smaller voxels, the 3 dimensional position of
the mesiodens and the developmental stages of the af-
fected teeth can be observed more clearly and more
accurate results can be obtained. Another limitation of
the study is the small sample size due to age restric-
tions.

CONCLUSION

Mesiodens are the supernumerer teeth with a rate of
0.15- 1.90%. The higher prevalence of G score in the
mesiodens group and H score in the control group in the
present study suggests that mesiodens may prolong the
transition time from G phase to H phase. These teeth
can delay the root tip formation of adjacent teeth. It may
cause miscalculations in the determination of dental
age. This situation should be considered for the forensic
dentistry. Also, in the presence of mesiodenses the de-
velopment of adjacent teeth can be evaluated with
CBCT, and early extraction of supernumerary teeth can
be considered so that it does not affect tooth develop-
ment. The most important limitation of this study is the
small sample size. More precise results can be obtained
with studies to be carried out with larger samples in
larger archives.
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ABSTRACT

The SWI/SNF chromatin remodeling complex is
involved in the regulation of gene expression required
for processes such as cell maintenance and
differentiation in  hematopoietic = stem  cells.
Abnormalities in the SWI/SNF subunits involved in the
homeostasis of hematologic processes contribute to the
initiation or progression of hematologic malignancies,
but the mechanisms underlying this phenotype are not
yet fully understood. The aim of study is to
comprehensively identify mutations and expression
profiles in the genes forming the SWI/SNF complex
using bioinformatics tools, with a focus on
understanding the underlying mechanisms. Genomic
sequences and expression profiles of an AML cohort
(n:872) were obtained from wusing tools and
subsequently analyzed. PolyPhen-2, SIFT, and Mutation
Assessor tools were used to estimate the oncogenic/
pathogenic effects of mutations identified in 9 genes
encoding subunits of the complex ARID1A, ARID1B,
SMARCA2, SMARCA4, SMARCE1, SMARCB1, DPF2, PMBR1,
and BCL7Ain AML pathogenesis. STRING analysis was
performed to better understand the functional
relationships of the mutant proteins in cellular
processes.Furthermore, to the mutation profile, gene
expression and survival profiles were also deter-
mined. A total of 17 genetic abnormalities were
determined in 9 genes, including 9 missense, 6
frameshift mutations, 1 mutation in the splice region,
and 1 fusion mutation. In the AML cohort, the
expression levels of ARID1A, ARID1B, SMARCAZ, and
PMBRIwere significantly higher in the patient group
compared to the healthy group (p<0.01). Survival
analysis based on low and high gene expression profiles
showed no significant difference in results. In STRING
analysis, our genes were found to have functional
relationships with the PHF10protein, which is involved
in cell cycle control. The results suggest that the
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Makale Kabul Tarihi: 20.03.2024

(074

SWI/SNF kromatin yeniden modelleme kompleksi, he-
matopoietik kok hiicrelerde hiicre bakimi ve farklilasma
gibi siirecler icin gerekli olan gen ekspresyonunun
diizenlenmesinde gorev alir. Hematolojik stireclerin
homeostazinda yer alan SWI/SNF kompleksi alt birim-
lerindeki degisiklikler hematolojik malignitelerin basla-
masina veya ilerlemesine katkida bulunmaktadir, ancak
bu fenotipin arkasindaki mekanizmalar tam olarak a¢ik-
lanmamistir. Calismada, SWI/SNF kompleksini olus-
turan genlerde mutasyonlarin ve ekspresyon profilinin
biyoinformatik araclar1 kullanilarak kapsaml belirlen-
mesi amaglanmistir. AML kohortuna (n:872) ait genom
dizileri ve ifade profillerine biyoinformatik araglar
araciligl ile elde edilmis ve analiz edilmistir. Kompleksin
alt linitelerini kodlayan 9 gende ARID1A, ARID1B, SMAR-
CA2, SMARCA4, SMARCE1, SMARCB1, DPF2, PMBR1 ve
BCL7A belirlenen mutasyonlarin AML patogenezinde
onkojenik/patojenik etkilerinin tahmini PolyPhen-2,
SIFT ve Mutation Assessor araclar1 kullanilmistir. Mu-
tasyona ugrayan proteinlerinin fonksiyenel etkilerini
anlamak icinSTRING araci ile analiz gerceklestirilmistir.
Mutasyon profili degil aym1 zamanda mutasyon var-
liginin gen ifadesi ve sag kalim lizerine etkileride deger-
lendirilmistir. 9 gende 9 yanlis anlam, 6 cerceve kay-
mas1 mutasyon, 1 splize bolge ve 1 fiizyon mutasyonu
olmak iizere toplam 17 genetik anormallik belirlen-
mistir.AML kohortunda ARID1A, ARID1B, SMARCA2 ve
PMBR1ekspresyon seviyelerin hasta grubunda saghkli
gruba yiiksek ve istatistiksel olarak anlamlidir (p<0.01).
Diisiik ve yiiksek gen ekspresyon profillerine gore yapi-
lan sag kalim analizi sonuglarimizda bir farklilik goril-
memistir. STRING analizinde, hedef genlerimizin, hiicre
dongiisti kontroliinde goérev alan PHF10ile fonksiyonel
iligkileri bulundugu belirlenmistir. Sonug¢ olarak,
sonuclarimiz, ARID1A, ARID1B, SMARCA2, SMARCA4 ve
PBRM1’de tespit ettiimiz mutasyonlarinin, SWI/SNF
kromatin yeniden modelleme komplekslerinin fonksi-
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mutations identified in the ARID1A, ARID1B, SMARCA2,
SMARCA4, and PBRMImay disrupt the function of SWI/
SNF chromatin remodeling complexes, possibly
inducing/activating  different  cellular  pathways
involving different chromatin environments during AML
pathogenesis.

Keywords: AML, chromatin remodeling,gene
expression, mutation, SWI/SNF complex

INTRODUCTION

The The Switch/Sucrose Non-Fermentable (SWI/SNF)
chromatin remodeling complex is a group of protein
complexes responsible for regulating the organization
of proteins around the cell's genetic material. This com-
plex modulates gene expression by altering the struc-
ture of chromatin, allowing access to the genetic infor-
mation of cells in various processes. Functionally, it
operates by histone modification and nucleosome slid-
ing.12 The complex complex alters the structure of chro-
matin by modifying histone proteins around Deoxyribo-
nucleic Acid (DNA). These histone modifications can
loosen or tighten the binding of histones to DNA,
thereby affecting the accessibility and expression of
genes. Alternatively, it changes the physical access to
DNA by shifting structures called nucleosomes, where
DNA and histone proteins come together. This can influ-
ence the opening or closing of gene promoter regions,
thus controlling gene expression.3-5In cancer, the func-
tion of the SWI/SNF complex can be disrupted or mu-
tated. This can often contribute to the dysregulation of
critical cellular processes such as cell cycle control, cell
differentiation, and apoptosis, thereby contributing to
cancer development.6 Cancer genome studies have
found a high prevalence of mutations in genes encoding
subunits of the SWI/SNF chromatin remodeling com-
plexes, with approximately 20-25% of all cancers hav-
ing abnormalities in one or more of these genes.68 Over-
all, the mammalian SWI/SNF complex is an evolutionar-
ily conserved chromatin remodeling complex composed
of more than 20 subunits.The SWI/SNF chromatin re-
modeling complex consists of genes including ARID1A
(AT-rich interaction domain 1A), ARID1B (AT-rich in-
teraction domain 1B), SMARCA2 (SWI/SNF-related,
matrix-associated, actin-dependent regulator of chro-
matin, subfamily A, member 2), SMARCA4 (SWI/SNF-
related, matrix-associated, actin-dependent regulator of
chromatin, subfamily A, member 4), SMARCE1 (SWI/
SNF-related matrix-associated actin-dependent regula-
tor of chromatin subfamily E member 1), SMARCB1
(SWI/SNF-related matrix-associated actin-dependent
regulator of chromatin subfamily B member 1), DPF2
(Double PHD Fingers 2), PBRM1 (Polybromo 1), and
BCL7A (B-cell CLL/lymphoma 7A).4+7.10 SWI/SNF com-
plexes are Adenosine Triphosphate (ATP)-dependent
chromatin remodeling proteins capable of displacing,
removing or altering the composition of nucleosomes
by ATP hydrolysis. Due to this activity, the complexes
play a crucial role in normal physiological activities in
cells by ensuring the appropriate expression of genes in
processes such as replication, transcription, translation
and post-translational modifications.68-10 Hematologic
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yonunu bozarakAML patogenezi sirasinda farkli kro-
matin ortamlarini iceren farkli hiicresel yollar1 indiik-
leyebilecegi/inaktive edebilecegini diisiindiirmektedir.

Anahtar Kelimeler: AML, gen ifadesi, kromatin
remodiilasyonu, mutasyon, SWI/SNF kompleksi

malignancies represent a very heterogeneous group of
diseases with different molecular and phenotypic fea-
tures. Adequate SWI/SNF function is crucial for various
differentiation processes, including hematopoiesis and
hematopoietic stem cell maintenance.?.11-13

In addition, genetic abnormalities in the subunits of the
SWI/SNF complex, particularly ARID1A/1B/2, SMAR-
CA2/4, and BCL7A, are common in various lymphoid and
myeloid malignancies. Most genetic abnormalities in the
complex lead to a loss of function of the subunit and the
acquisition of oncogenic mechanisms, suggesting a tu-
mour suppressive role of the genes forming the com-
plex.211-13 Although more than 20 % of tumors and he-
matological malignancies in children and adults are
characterized by a deficiency of the SWI/SNF complex,
the molecular background of this phenotype is not yet
fully understood.210.1415[n particular, there is increasing
evidence that mutations in the subunits of the SWI/SNF
complex confer resistance to various antineoplastic
agents used in the treatment of hematologic malignan-
cies1012131617 Studies that elucidate the function of
SWI/SNF and the outcomes of SWI/SNF abnormalities
in detail are often lacking, especially in hematologic
malignancies. Therefore, we aimed to establish a com-
prehensive genetic profile to understand the contribu-
tion of mutations or inactivation of genes encoding the
subunits of the SWI/SNF complex to the pathogenesis of
Acute Myeloid Leukemia (AML).

MATERIAL AND METHODS

Design of the Study Group

The AML (n:872) data set was downloaded from the
cBioPortal database and the study's raw data accessible
via cBioPortal. Data were downloaded on September 02,
2023.

Mutation Profile Analysis

The CBio Cancer Genomics Portal (http://
cbioportal.org) is a freely accessible tool that provides
mutation data from The Cancer Genome Atlas (TCGA) as
a data source.!8 The AML was selected as the cancer of
interest to comprehensively investigate mutations in
the ARID14, ARID1B, SMARCA2, SMARCA4, SMARCEI1,
SMARCB1, DPF2, PMBRI1, and BCL7A in AML samples
(n:872) via the web interface. Comprehensive mutation
profile analyzes were then performed using the
functions provided by the interface for the genes of
interest, using the tools provided by the Cbio portal.
Functional/Pathogenic Effect Analysis of Identified
Mutations

Scores provided by the Polymorphism Phenotyping v2
(PolyPhen-2), Sorting Intolerant from Tolerant (SIFT),
and Mutation Assesor databases were used to identify
the potential pathogenicity and clinical impact of muta-
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tions identified in the ARID1A, ARID1B, SMARCA2, SMAR-
CA4, SMARCE1, SMARCB1, DPF2, PMBR1 and BCL7A.
PolyPhen-2 is an online accessible tool that estimates
the potential impact of mutations on protein stability
and function by using structural and comparative evolu-
tionary analyzes of amino acid positions for potential
mutations and Single Nucleotide Polymorphisms
(SNPs).19 PolyPhen-2 assesses the likelihood that a mis-
sense mutation will cause damage to the protein based
on a combination of these properties, gives the user a
score, and categorizes the result as likely deleterious,
possibly deleterious, benign, and unknown. The SIFT
(https://sift.bii.a-star.edu.sg/) is a tool that estimates
whether a change in amino acid position can impact
protein function based on sequence homology and the
physical properties of amino acids.20 SIFT separates an
amino acid substitution as either bearable or detrimen-
tal to protein function. Mutation Assessor (http://
mutationassessor.org/r3/) estimates the functional
effects of amino acid substitutions in proteins, including
mutations found in cancer or polymorphisms. The as-
sessment is based on the evolutionary preservation of
the impacted amino acid in protein homologs.2!
Identification of Differentially Expressed Genes and
Survival Analysis

GEPIA (Gene Expression Profiling Interactive Analysis)
(http://gepia.cancer-pku.cn/) is a database that allows
users to perform differential expression analysis at the
subtype level.22 GEPIA is used to analyze the expression
of genes and isoforms by comparing TCGA data. There-
fore, we used this data provider to determine the differ-
ential expression of the ARID1A, ARID1B, SMARCA2,
SMARCA4, SMARCE1, SMARCB1, DPF2, PMBRI, and
BCL7A in AML cohorts (n:173) and healthy tissue sam-
ples. Boxplots were generated using Ribonucleic acid-
sequencing (RNA-Seq) normalized expression levels,
and statistical tests were automatically calculated by the
GEPIA. p-values were automatically calculated, and p-
values below 0.05 were considered statistically signifi-
cant.TPM (Transcripts Per Million) were used to meas-
ure m-Ribonucleic Acid (RNA)expression levels. The
expression data are first log2 (TPM+1) transformed for
differential analysis and the log2FC is determined as
median (Tumor)-median (Normal). Genes with higher
[log2FC] values and lower q values than pre-set thresh-
olds are considered differentially expressed genes.
Protein- Protein Interaction Analysis

The Search Tool for the Retrieval of Interacting Genes/
Proteins (STRING) database (https://string-db.org) is
used to determine protein-protein interactions.23 The
purpose of this database is to create a comprehensive
and objective global network that includes both physical
and functional interactions. The predicted interactions
of ARID1A, ARID1B, SMARCA2, SMARCA4, SMARCE1,
SMARCB1, DPF2, PMBR1, and BCL7A proteins were
determined by STRING, which identifies physical and
functional relations between proteins.

Statistical Analysis

All statistical analyzes used in the analysis of the study
data were performed using the GEPIA database. The
GEPIA database uses the differential analysis method to
compare gene expression in tumor and healthy study
groups. The test used to calculate differential expression
is the one-way Analysis of Variance (ANOVA). The

analysis of overall survival was performed using Kaplan
-Meier curves, with the log-rank test used to compare
low and high expression groups. For all tests performed,
a statistically significant value was considered to be p <
0.05.

RESULTS

Demographic and Clinical Characteristics of the
Study Group

Detailed demographic and clinical characteristics of the
dataset consisting of 872 AML patients are presented in
Table 1.

Results of Mutation Profile in SWI/SNF Complex
Genes in AML

In the AML cohort (n:872), mutations in the study genes
were identified in 2.5% of patients, with the highest
mutation frequency observed in the ARIDIA (0.8%),
while no mutations were detected in the SMARCE1. A
total of 17 mutations were identified in 9 genes, includ-
ing 9 missense, 6 frame shift and 1 splice domain muta-
tion. Table 2 contains detailed information on the iden-
tified mutations. Figure 1-A shows the frequency of mu-
tations in the genes of the AML cohort, and Figure 2
illustrates the localization of mutations in the domains
of the proteins. The somatic mutation frequency of the
ARID1A was detected to be 0.7%, with two of the identi-
fied mutations being putative driver mutations. The
driver mutations p.S446Lfs176 and p.S949Hfs57 could
lead to a shift in the reading frame, possibly resulting in
premature termination of the polypeptide and the for-
mation of a truncated protein. The p.G1234D missense
mutation is located in the HIC1 binding domain, while
the p.R1658Q mutation is located in the GR binding
domain. The ARID1A-RPS6KA1 fusion was identified as
a structural variant. Three frame-shift deletions altering
the reading frame and a p.R2128P missense mutation in
the DUF3518 domain were detected in ARIDIB. The
somatic mutation frequency of the ARID1B was detected
to be 0.5%.In SMARCAZ, the p.X119_splice mutation was
found at the boundary between exon 13 and intron 14,
i.e. in a splice site that is 100% conserved across all
species. In addition, the p.V685L and p.L753F missense
mutations on SMARCAZ are located in the helicase AT-
Pase binding domain. The somatic mutation frequency
of the SMARCA2 was 0.3%.The p.P653Rfs*121 frame-
shift mutation in the BRK domain of SMARCA4 is a
driver mutation that could lead to premature termina-
tion of the polypeptide and the formation of a truncated
protein. The somatic mutation frequency of the SMAR-
CA4 was 0.1%. Gene amplification abnormalities were
also observed in SMARCA2, SMARCA4 and
SMARCB1.DPH2 had two missense mutations, p.C295S
and p.G302R, in the PHD finger domain, which serves as
a bridge for the components of the SWI/SNF complex.
The somatic mutation frequency of the DPH2 was
0.2%.The somatic mutation frequency of the PBRM1I
was 0.3%, with the p.K250R missense mutation identi-
fied in the Br domain and the P919Q mutation in the
BAH domain.

In Silico Pathogenic/Oncogenic Feature Analysis of
Identified Mutations

The PolyPhen-2, SIFT, and Mutation Assessor were used
for in silico analysis to predict pathogenic/oncogenic
traits. According to the analysis results of these three

226 Saghk Bilimleri Dergisi (Journal of Health Sciences) 2024 ; 33 (2)



programs, 5 of the 17 mutations identified in our study
were classified as disease-causing. Detailed information
on the mutations with oncogenic/pathogenic character
can be found in Table 1. In addition, the Onco KB
database classified the mutations p.S446Lfs176,
p.S949Hfs57 in ARID1A, ARID1A-RPS6KA1 fusion
mutations, SMARCAZ p.X119_splice and SMARCA4
p.P653Rfs*121 as oncogenic.

Torun Ozkan D, Akin DF

Survival Analysis and Expression Profile of Key
Genes

The gene expression profiles of ARID14, ARID1B,
SMARCAZ2, SMARCA4, SMARCE1, SMARCB1, DPF2, PMBR1
and BCL7A were analyzed using the AML cohort (n:173)
and the matching healthy tissue (n:50) available on
GEPIA. The expression levels of ARID1A, ARID1B,
SMARCAZ, and PMBR1 were upregulated in the patients

Table 1. Demographic, clinical and genetic data of patients with AML

Gender
Male/Female/NA
Diagnosis age, years

Chromosomal abnormality
1(8;21)

inv(16)

11923

t(15,17)

Cytogenetic risk
Favorable
Intermediate
Unfavorable
NA/other
Diagnosis type

FAB subtype
Mo

M1

M2

M3

M4

M5

M7
NA/other

Overall Survival Status
Living

Deceased

NA

Total Mutation Frequency in AML
ARID1A genetic alteration
ARID1B genetic alteration

SMARCAZ2 genetic alteration

SMARCA4 genetic alteration
SMARCE1 genetic alteration
SMARCBI1 genetic alteration
DPF2 genetic alteration
PBRM1 genetic alteration

BCL7A genetic alteration

Patient data n: 872(%)

311/251/200
(1-87)

11(1.2)
18 (2.0)
4(0.4)
15 (1.7)

109 (12.5)
116 (13.3)
132 (15.1)
214 (24.5)

10 (1.1)
15 (1.7)
13 (1.5)
11(1.3)
35 (4.0)
32(3.7)
2(0.7)
731 (83.8)

282 (37.0)
423 (55.5)
57 (7.5)

Case (Frequency%)
0.8
0.5

Characteristic
0.5

0.3
0
0.1
0.3
0.4
0

Abbreviations: NA: Not Applicable; M: Metastasis
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Figure 1: (A) Distribution of mutations in ARID14, ARID1B, SMARCA2, SMARCA4, SMARCE1, SMARCB1, DPF2, PBRM1, and
BCL7Agenes in TCGA AML cohort from cBioPortal.Percentages of total mutations for each gene are given on the left. (B)
GEPIA was performed to validate higher expression of thress hub genes (ARID14, ARID1B, and SMARCAZ2) in AML samples com-
pared with healthy samples. The red and green boxes represent AML and healthy tissues respectively. *represented p<0.01.

p.S446LIs 176 . SO40H"5T p.G??.rD nn,r‘nn
HIC1
ARID Domain Binding ARID1A
Site
1a2a - e - 228588
A27ede PG5! p.R2128P
P I | p.Gi28de! |
— AT

1as
p.X119_splice

=l = == -

HIC1
ARID Domain Binding
Site
] 224523

p.VosSL nimf

SMARCA2

155022

p.PESIRA 121

laa
BUERIN TN I R A
A —_— 1679 aa
laa

p.C2958 p.GI0IR

(.
e e -

p.LO190 s

1582 a0

Figure 2:Schematic representation of domain architecture of the ARID1A, ARID1B, SMARCA2, SMARCA4, SMARCE1, SMARCB1,
DPF2, and, PBRM1 proteins and mutations identfied in patients with AML. Human ARID1A is a polypeptide comprising 2285 amino
acids. Human ARID1B is a polypeptide comprising 2249 amino acids. Human SMARCAZ2 is a polypeptide comprising 1590 amino
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compared to the control group (p<0.01) (Figure 2B).
Our survival analysis based on low and high gene
expression levels revealed that the expression levels of
the genes had no significant impact on the overall

survival (0S) o

228

Human PBRM1 is a polypeptide comprising 1582 amino acids.

Analysis of the protein-protein interaction

STRING analysis was performed to detect the interac-
tions of ARID1A, ARID1B, SMARCA2, SMARCA4, SMAR-
CE1, SMARCB1, DPF2, PMBR1 and BCL7A proteins in

f AML patients. cellular processes. As shown in Figure 3, our target
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Table 2. Detailed mutations of the ARID1A, ARID1B, SMARCA2, SMARCA4, SMARCE1, SMARCB1, and DPFZ2 in AML patient.

No

M-2
M-3

M-8
M-9

M-10

M-11

M-12

M-13

M-14

M-15

M-16

M-17

Gene

ARIDI1A

ARID1A
ARID1A

ARID1A

ARID1A

ARID1B

ARID1B

ARID1B
ARID1B

SMARCA2

SMARCA2

SMARCA2

SMARCA4

DPF2

DPF2

PBRM1

PBRM1

Nt alteration

¢.1332_1333del

€.2845_2846del

c.4973G>A

c.3701G>A

€.942_944del

c.821_823del

€.983_985del
c.6383G>C

¢.356-2A>T

c.2053G>T

c.2257C>T

¢.1958del

c.883T>A

c.904G>A

c.749A>G

c.2756T>A

Rs Number Mutation Type

NA Frame Shift Deletion

NA Frame Shift Deletion
COSV61377605 Missense mutation

NA Missense mutation

NA Fusion

NA Frame Shift Deletion
NA Frame Shift Deletion
NA Frame Shift Deletion
NA Missense mutation

NA Splice region muta-

tion
NA Missense mutation

COSV61812998 Missense mutation

NA Frame Shift Deletion

COSV52889333 Missense mutation

NA Missense mutation
NA Missense mutation
NA Missense mutation

Localization

Exon-2

Exon-9
Exon-18

Exon-14

Exon-1

Exon-1

Exon-1
Exon-20

Exon-14

Exon-15

Exon-13

Exon-8

Exon-8

Exon-8

Exon-18

Pathogenic/Oncogenic Feature

AA position Type of Cancer Poly-Phen2
(score)
S446Lfs*176 AML with inv(16) NA
(p13.1922) or t(16;16)
(p13.1;q22);
CBFB-MYH11
S949Hfs*57 AML NA
R1658Q APL with PML-RARA Probably Damaging
(0.99)
G1234D AML Possibly Damaging
(0.90)
ARID1A-RPS6KA1 AML NA
Fusion
G319del APL with PML-RARA NA
A274del AML with Minimal Dif- NA
ferentiation
G328del AML, NOS NA
R2128P APL with PML-RARA Probably Damaging
(1.00)
X119_splice AML NA
V685L AML Probably Damaging
(0.98)
L753F AML with Mutated NPM1Probably Damaging
(1.00)
P653Rfs*121 AML NA
C295S AML with Mutated  Probably Damaging
CEPBA (1.00)
G302R AML with Mutated  Probably Damaging
NPM1 (1.00)
K250R AML Probably Damaging
(1.00)
L919Q AML Benign
(0.00)

SIFT
(score)

NA

NA
Deleterious
(0.00)
Deleterious
(0.00)
NA

NA

NA

NA

Deleterious
(0.00)

NA

Deleterious
(0.03)

Deleterious
(0.00)

NA

Deleterious
(0.00)

Deleterious
(0.00)

Tolerated
(0.19)

Tolerated
(0.42)

Mutaion Assesor
(score)

NA

NA
Low
(1.70)
Low
(1.75)
NA

NA

NA

NA
Mediun
(2.73)

NA

Mediun
(2.00)

High
(3.94)
NA
High
(3.74)

Mediun
(3.29)

Neutral
(0.66)

Low
(1.25)

Abbreviations: M: Mutation; NA: Not available; Nt: Nucleotid; Rs: Register; AA: Amino acid; Inv: Inversion: t: translocation
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genes SMARCA4, SMARCE1 and SMARCB1 interact with
the PHF10 protein.

DISCUSSION

The SWI/SNF complex is involved in the homeostasis of
hematologic processes, and mutations in the SWI/SNF
subunits are thought to contribute to the development
or progression of hematologic malignancies. There fore,
the mutation and expression profiles of our target
genes, namely ARID1A, ARID1B, SMARCA2, SMARCA4,

ARID1A-RPS6KA1 fusion variant we discovered as a
structural variant encompasses the RPS6KA1, which
encodes a member of the ribosomal S6 kinase family of
serine/threonine kinases. Many RTKs are known to play
an active role in cancer development due to chromoso-
mal translocations, and this pathological condition is
also referred to as overexpression for short.28 In our
AML cohort, the expression level of ARID1A is higher
compared to the healthy group, which might be due to
the structural variant ARID1A-RPS6KA1.ARID1B pro-

Figure 3:Schematic representation of known and predicted protein-protein interactions with the ARID1A, ARID1B, SMARCA2,
SMARCA4, SMARCE1, SMARCB1, DPF2, PMBR1, and BCL7A proteins.

SMARCE1, SMARCB1, DPF2, PMBRI1, and BCL7A, were
detected in detail using the genome sequencing data of
872 adult patients diagnosed with AML from the TCGA.
Among the 17 mutations identified in a total of 9 genes
in the 872 AML patients, there were 9 missense, 6
frameshift mutations, 1 mutation in the splice region
and 1 fusion. ARIDIA was found to be the most
frequently mutated gene, while SMARCE1 and BCL7A
had no mutations. ARIDIA is the most frequently
mutated subunit in SWI/SNF complexes, with mutations
occurring in approximately 8% of cancers. Mutations
that render SWI/SNF subunits ineffective are found in
approximately 20% of cancers, suggesting that proper
function of this complex is necessary to prevent tumor
formation in various tissues.210141516 However, muta-
tions of the SWI/SNF complex are rarely detected in
AML compared to other hematologic cancers and solid
tumors. This suggests that the complex may not exert a
significant tumor suppressor function for this malig-
nancy.’12141524  ARID1A and SMARCA4 play a role in
both myeloid and lymphoid differentiation, regulate
erythropoiesis and are involved in granulocytic matura-
tion.7.10.2526 ARID1A is located on 1p36, a chromosomal
part that is frequently deleted in tumors, and it is
known that nonsense and frameshift mutations in the
gene lead to a loss of function.2” The two frameshift
mutations (p.S446Lfs176 and p.S949Hfs57) that we
identified in the AML cohort are driver mutations and
may contribute to the loss-of-function phenotype. The

tein has only two identified domains: AT-Rich Interac-
tive Domain (ARID) and Domain of Unknown Function
3518 (DUF3518). DUF3518 is approximately 260 amino
acids lenght, and this domain is known to interact with
the helicase subunits BRG1 and BRM in BAF com-
plexes.2829 In our study, the p.R2128P mutation was
determined on the DUF3518 domain, and therefore it is
likely that these missense mutations interrupt the inter-
action between ARIDIB, BRGI1, and BRM. ARID1A and
ARID1B have been defined as tumor suppressor genes
involved in chromatin remodeling, epithelial-
mesenchymal transition, and many other cellular and
molecular processes.29-31 However, their role in AML has
not yet been clarified. The molecular mechanisms re-
lated to ARID1B mRNA expression appear to be differ-
ent in different cancer tumors.32 In our AML cohort,
ARID1B expression levels were higher compared to the
healthy group. Considering the tumor suppressor na-
ture and the need to elucidate the molecular mecha-
nism, this suggests that ARID1A and ARID1B may not act
as tumor suppressors specifically in AML.

SMARCA2 has been shown to process the telomerase
reverse transcriptase (TERT) gene and modulate the
splicing mechanism of TERT. Since TERT activation is
thought to be cancer-promoting, SMARCA2 is not
thought to have a tumor suppressive function.33-3¢ We
believe that the p.V685L and p.L753F mutations we
discovered in the SNF2 ATPase domain of SMARCA2
may have a dominant-negative effect by eliminating the
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ATP-hydrolyzing motor potential of the protein, thereby
abrogating its ability to reposition histones on DNA. The
p-X119_splice mutation we identified on the same gene
is oncogenic in nature and typically results in loss of
protein function of SMARCAZ2. The SMARCA4 encodes the
BRG1 protein, which belongs to the SWI/SNF family of
proteins responsible for remodeling chromatin to
regulate transcription of multiple genes.343¢ The
frameshift mutation p.P653Rfs*121, which we
discovered in SMARCA4, is a loss-of-function mutation
that causes the polypeptide to break prematurely,
resulting in a truncated protein. Recent studies have
shown that mutations in the ATPase domain of
SMARCA4, which we also identified, do not repress the
Polycomb Repressive Complex (PRC)-1 from chromatin
and result in loss of accessibility of enhancers.33-35
SMARCA4 also modulates the expression of CD44 and
the function of MYC and can interact directly with the
tumor suppressor gene BRCA1.33-3¢ Upregulation of
SMARCA4 in tumor tissues is related with aggressive
tumors, whereas upregulation of SMARCAZ is associated
with  well-differentiated tumors, suggesting that
SMARCA4 and SMARCAZ2 have opposite roles in tumor
tissues.3738 In this study, the expression levels of
SMARCA4 did not differ from those of the control group,
whereas SMARCA2 had high expression levels in our
AML cohort, suggesting that it may be a prognostic
indicator for AML. In addition, the SMARCAZ
amplification identified in our study could also be a
source of increased expression levels.SMARCA2
mutations can contribute to the development of new
therapeutic strategies in the treatment of AML because
these mutations can affect patients' response to
treatment and the course of the disease.6.736-38Firstly,
AML patients with SMARCA2 mutations may develop
resistance to certain drugs or have reduced response to
specific treatments. This can decrease the effectiveness
of traditional treatment regimens and necessitate the
exploration of alternative treatment  options.37:38
However, detected mutations in current study also
provide an opportunity for the development of targeted
therapies. For example, drugs or therapeutic agents
targeting specific vulnerabilities associated with
SMARCAZ2 mutations can be developed. This allows for
the design of treatments that target the specific
biological pathways affected by the mutation,
potentially leading to better responses to treatment in
AML patients with SMARCA2 mutations. As more
information is gathered about the impact of this
mutations on AML treatment, there is potential to
develop more effective and personalized treatment
options.

The PBRM1 encodes BAF180, a protein that serves as a
DNA target subunit of the pBAF SWI/SNF complex and
contains six bromodomains. These bromodomains,
particularly the one affected by the p.K250R missense
mutation in our study, have the ability to recognize
acetylated residues at histone tails, indicating a
pathological nature that could disrupt histone-histone
interactions. Bromodomains have the ability to
recognize acetylation patterns and target the entire
complex to specific chromatin regions.39-41 PBRM1 is
known to be involved in DNA repair mechanisms. It
facilitates DNA double-strand break repair,
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transcriptional silencing and maintenance of
centromeric cohesion, which is critical for maintaining
genomic stability.64041 The p.K250R mutation detected
in our study may disrupt these interactions.
Interestingly, our study showed that PBRM1 has high
mRNA expression in the AML cohort, suggesting an
oncogenic role in contrast to its tumor suppressive role
in other tissues. This highlights the complex role of
PBRM1 in different contexts and provides fundamental
information for further research. The PBRM1 gene is a
subunit of the SWI/SNF complex and can influence gene
expression by regulating the structural organization of
chromatin.39-41 There fore, mutations in the PBRM1 gene
are thought to potentially play a role in the prognosis of
AML.

DPF2 is mutated in various cancers, including AML,
lymphoma, and ALL, and the mutations frequently occur
at hot-spot mutation sites, including PHD domains and
the N-terminal region.#2 PHD domains are critical for
reading post-translational modifications. The PHD do-
main is a structure that includes the ability of proteins
to recognize and bind to histones. Therefore, the role of
the PHD domain in the DPF2 gene in AML may influence
histone modifications and consequently the ability to
regulate gene expression. In our study, missense muta-
tions (p.C295S and p.G302R) were detected in the PHD1
domain of DPF2. In particular, the Cys295 residue is
critical for histone modifications. The ability of DPF2 to
bind to histones is necessary for the in vivo regulatory
function of Hematopoietic stem/progenitor cells
(HSPCs) in myeloid differentiation, and the detected
mutations could affect histone modification.#2 In addi-
tion, the patient carrying this mutation also exhibits the
RUNX1-RUNX1T1 translocation. Recent studies have
shown that the inclusion of DPFZ in a repressive com-
plex containing RUNX1 prevents the expression of
RUNX1 target genes, including the myeloid-specific miR-
223, and prevents myeloid distinction.*3

In STRING protein-protein interaction analysis, the core
proteins (hub proteins) SMARCA4, SMARCE1, and
SMARCBI interact with the protein PHF10, a subunit of
the pBAF SWI/SNF complex that is required for its
association with chromatin.#¢* PHF10 protein has been
reported to be required for proliferation of mouse
neuroblasts and maintenance of transcriptional
activation in hematopoietic progenitors and
myelogenesis. Studies have shown that mice in which
PHF10 protein has been knocked out die in the late
stages of embryogenesis, and the surviving animals
exhibit hematopoietic defects.44

Many studies have described the crucial functions of
many SWI/SNF subunits, such as ACTL6A, ARID1A,
ARID2, PBRM1, PHF10, and SMARCAZ for the
maintenance of hematopoietic stem cells.6-845
Specifically, SWI/SNF complexes can also interact with
hematopoietic-specific transcription factors, including
EKLF, RUNX1, PU.1, IKAROS, GATA1, and
CEBPa.Increasing evidence has reported that mutations
in SWI/SNF complex confer resistance to a variety of
antineoplastic agents routinely used in the treatment of
hematological malignancies, including ibrutinib,
venetoclax, doxorubicin, paclitaxel, or vinblastine.6-845
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CONCLUSION

Independent studies on SWI/ SNF-targeting
chemotherapeutic agents, as well as on the role of SWI/
SNF mutations in drug resistance and the creation of
targetable synthetic lethalities in SWI/SNF defective
tumors and the mutations we demonstrated in our
study, are opening new paths for improving leukemia
treatment that hold a promising future.Although we
have performed comprehensive molecular profiling
analyses of the SWI/SNF complex, a fundamental
mechanism that may be responsible for AML
pathogenesis, we are aware of certain limitations of our
study. This is because this study was carried out with a
limited experimental design using bioinformatics tools.
There fore, a wet laboratory study and a larger sample
group are needed to clarify the effect of ARID1A,
ARID1B, SMARCA2, SMARCA4, SMARCE1, SMARCBI,
DPF2, PMBR1, and BCL7A, on AML pathogenesis.
Mutations and expression differences that we have
discovered in SWI/SNF subunits can often create lethal
synthetic relationships with other SWI/SNF or non-
SWI/SNF proteins which could be therapeutically
exploitable.As a result, we examined the molecular
profiles of the ARID1A, ARID1B, SMARCA2, SMARCA4,
SMARCE1, SMARCB1, DPF2, PMBRI1, and BCL7A genes,
which we conclude would be helpful in any in vivo-in
vitro clinical trials that can provide solutions in the
diagnosis and treatment of AML.
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ABSTRACT

The aim of this research is to estimate the consumption
of a selected medicine in a public hospital for the next 1-
year period by choosing the most appropriate fore
casting method. Kaptoril 5-mg tablets from January
2018 to December 2022 were examined. In this
research, time series methods were applied to the
existing data using the Minitab 18 program. Moving
average, exponentials moothing, and Holt-Winters fore
casting methods were used in this study. Error
measures such as mean absolute error, mean absolute
percent age error, and mean squared error were used to
compare the methods. For Kaptoril 5 mg, the most
appropriatedem and fore casting method according to
error measures is the Multiplicative Holt-Winters
Method. According to this method, the mean absolute
percent age error is 37.23. According to the multiplic
ative Holt-Winters model, the total medicine
consumption in 2023 was found to be 145 tablets. This
research shows that time series fore casting methods
can be applied to help reliable decision making in stock
management of medicines by making a sample
application on a selected medicine in a public hospital.
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products, time series.

management,
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0z

Bu arastirmanin amaci, bir devlet hastanesinde seg¢ilen
bir ilacin tiiketiminin en uygun tahmin ydntemi segile-
rek gelecek 1 yillik dénem i¢in tahmin edilmesidir. Arag-
tirmada, 2018 yili Ocak ayindan, 2022 yili Aralik ayina
uzanan siiregteki 60 aylik Kaptoril 5 mg tablet i¢in ilag
tiiketim verileri incelenmistir. Arastirmada Minitab18
programi kullanilarak mevcut verilere zaman serisi
yontemleri uygulanmistir. Aragtirmada talep tahmin
yontemlerinden hareketli ortalama, tistel diizeltme, Holt
-Winters yontemleri kullanilmistir. Yontemlerin karsi-
lastirllmasinda ortalama mutlak hata, ortalama mutlak
hata ytizdesi ve hata karelerinin ortalamasi gibi hata
olctitleri kullanilmigtir. Kaptoril 5 mg i¢cin hata 6l¢iitleri-
ne gore en uygun talep tahmini yontemi Carpimsal Holt-
Winters yontemidir. Bu yonteme gore ortalama mutlak
yluzde hata degeri 37.23'diir. Carpimsal Holt-Winters
modeline gore 2023 yilinda toplam ilag tiikketiminin 145
olacagl bulunmustur. Bu arastirma, bir devlet hastane-
sinde, segilen bir ilag lizerinde 6rnek uygulama yapila-
rak, ilaglarin stok yonetiminde giivenilir olarak karar
vermeye yardimci olacak zaman serisi tahmin yontem-
lerinin uygulanabilecegini gostermektedir.

Anahtar kelimeler: malzeme yonetimi, eczacilikla ilgili
drinler, zaman serisi.
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Fore casting for Medicine Consumption in Healthcare Organization...

INTRODUCTION

In health institutions, it is possible to ensure that the
service delivery is not interrupted, and when the need
for materialarises, it can be provided in the desired
amount, at the desired time, in quality, and
economically thanks to the correct material
management.! Most of the good srequired to be kept in
health institutions are quite expensive and can
deteriorate in a short time. There is a risk of
obsolescence of these products. Keeping excessive
stocks brings burdens such as storage and personel
costs and prevents the efficient use of resources.2
Health institutions must use their resources effectively
and efficiently to provide uninterrupted service. Medical
supplies constitute the item with the highest weight
after personel expenses in health institutions.3 Material
planning using demand forecasting methods provides
cost savings.# It is thought that health managers have an
important role in this regard. Health managers should
be able to use, analyze, and infer data. They should be
able to use the data they have obtained to make
predictions for the future.5

In the studies where fore casting methods are applied in
health institutions, demand fore casting studies are
conducted in which the number of patients, such as out
patient fore casting, the number of surgeries, and the
number of in patients, is estimated using the Holt
method, trend analysis, moving average, Random Forest
Regression method, Box-Jenkins method.6- In addition,
studies using Holt-Winters, regression, moving average
and exponentials moothing and regression analysis on
materials management, such as drugs, surgicalgauze
used in intensive care, injectors, and medical supplies
such as medicines.341011

Fore casting methods can be used to avoid unnecessary
or missing stocks in health institutions. This research
aims to analyze the consumption of a selected drug in a
public hospital using fore casting methods, to select the
mostappropriate fore casting method according to the
error criteria, and to predict drug consumption in the
next 1-year period. This research will guide the
selection of methods to be used in material planning in
health institutions and more specifically in the selection
of methods that can be used in the hospital pharmacy.

MATERIALS AND METHODS

The study was planned as a descriptive, single center
study. In this study, the most appropriate estimation
method was selected for the consumption of a selected
drug in a public hospital, and drug consumption was
estimated for the next 1-year period. The hospital is an
All group public hospital with 450 patient beds. In this
study, moving average, exponentials moothing, and Holt
-Winters fore casting methods were used. In this
context, it is aimed to determine the most appropriate
fore casting method. The values of error criteria such as
Mean Absolute Error (MAE), Mean Absolute Error
Percentage (MAEP), and Mean Square Error (MSE) were
determined in measuring the accuracy of the fore
casting results and comparing the methods to decide on
the most appropriate method.12

In this study, 60-month Captopril 5 mg tablet drug
consumption data for the period from January 2018 to
December 2022 were analyzed. This drug was selected

because it is included in the WHO essential drug list and
is used in the treatment of cardiovascular diseases.
Captopril 5 mg is a drug that helps lower blood pressure
and is used for treating high blood pres sure
(hypertension), heart failure, and heart attack
(myocardial infarction).13

In the research, time series methods were applied to the
available data using the Minitab 18 program. The time
series method is the results observed in periods such as
daily, weekly, or monthly. The time series method aims
to determine the expected behavior in the future by
explaining the trend of the variable in the past years.
Using the past values of the observations in the series,
future values can be estimated.>

As the data included a ready dataset and secondary da-
ta, this study did not require approval from an ethics
committee or informed consent. Institutional
permission was obtained from the hospital
management for the implementation of the study
(13.06.2023/217776859).

Examination of the Assumptions

Using the 3 and 5-month moving average method, if
there are obvious trends or seasonality in the time
series data, the simple moving average may not capture
these patterns. This assumption was tested by trend
analysis. In the single exponentials moothing method,
appropriate selection of the weight parameter is
important. This selection was made by trialand error.
Forthe Holt-Winters method, the data setmust be
stationary. This as sumption was examined using the
Augmented Dickey-Fuller Test. Inaddition, normality
was determined by the Jarque-Bera test; the auto
correlation as sumption was tested graphically.

RESULTS

To determine which fore casting methods can be
successful in the research, trend analysis was
performed using the Minitab 18 program. In the trend
analysis graph in Figurel, the x-axisrepresents months
and the y-axisrepresents drug consumption. According
to the trend analysis, it was determined that drug
consumption was not constant but decreased in certain
months and increased in certain months. Based on the
years, it was determined that consumption showed a
decreasing trend in the summer and an increasing trend
in the winter.

In the analysis performed according to the 3-month
moving average method to determine the drug
requirement, the MAPE value was 39.3 and the MAD

Time Series Plot of Selected Medicine
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Figure 1: Trend Analysis
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value was 3.22. In the analysis performed according to
the 5-month moving average method to predict future
drug consumption, the MAPE value was 43.8 and the
MAD value was 3.3 (Figure2). The error rate increased
as the number of months included in the moving
average increased.

3 Month Moving Average Plot for Selected Medicine
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In the simple exponentials moothing method, the drug
consumption estimation with correction coefficient
a=0.8 has shown in Figure 3. When the correction
coefficient is a=0.8, the MAPE value is 45 with a MAD
value of 4.

As a result of the analysis, MAPE in the additive Holt-
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Figure 2: 3 and 5 Month Moving Average Graphs

In the simple exponential correction method, drug
consumption was estimated with correctionco efficients
a=0.2, a=0.5, and a=0.8. When the correctionco efficient
was a=0.2, the MAPE value was 41.2 and the MAD value
was 3.6 (Figure 3). In the simple exponentials moothing
method, the drug consumption estimation with
correction coefficient a=0.5 has shown in Figure 3.
When the correction coefficient a=0.5, the MAPE value
is 41.2 and the MAD value is 3.6.

Smoothing Plot for Selected Medicine (a=02)

Winters model was 37.25 and MAD was 3.51, where as
MAPE in the multiplicative model was 37.23 and MAD
was 3.5. The model with the lowest error rate was found
to be the additive Holt-Winters model (Figure 4).

Table 1 shows the mean absolute percent age error
(MAPE), mean absolute error (MAE), and means quare
error (MSE) values, i.e., error measures, obtained at the
end of the demand fore casting methods applied for
pharma ceutical consumption.

Smoothing Plot for Selected Medicine («=0.5)
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Figure 3: Simple Exponential Smoothing Method Graphs (ax=0.2; a=0.5; a=0.8)
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Figure 4: Additive and Multiplicative Holt-Winters Method Graphs

The most appropriate demand estimation method for
captopril 5 mg according to the error criteria is the
Multiplicative Holt-Winters Method. According to this
method, the MAPE value is 37.23 (Table 1). MAPE
allows the comparison of results obtained from
different models applied to different time series. This
statistic represents the average of the absolute
differences between the predicted and observed values
as a percent age. A small MAPE value indicates a model
that fits the data well.1* If the MAPE value is less than
10%, the prediction is considered to be highly accurate,
where as if the value is more than 10% and less than
20%, it is considered to be a good prediction. If it is
greater than 20% and less than 50%, the prediction is

Table 1.Error Criteria According to Methods

acep table, and when the MAPE is greater than 50%, the
prediction is considered in correct.1s

As a result of the comparison, future 12-month drug
consumption was estimated (Table 2). According to the
multiplicative Holt-Winters model, the total drug
consumption in 2023 was found to be 145 tablets.

DISCUSSION

The health sector is a sector that deals with human life,
it also stands out in the service sector. Managers have a
great responsibility to ensure effective material
management in hospitals. Uninterrupted and effective
provision of health services is also an indicator of
development levels.16 Materials management in health

Methods OMHY (MAPE) OMH (MAE) HKO (MSE)
3 Month Moving Average 39.33 3.22 17.17
5 Month Moving Average 43.84 3.36 17.17
Single Exponential Correction (0,2) 43.63 3.47 20.40
Single Exponential Correction (0,5) 41.24 3.60 21.98
Single Exponential Correction (0,8) 45.08 4.09 27.70
Summative Holt-Winters Method 37.25 3.51 19.49
Multiplicative Holt-Winters Method 37.23 3.52 19.88
Table 2. 1-Year Drug Consumption Fore cast for the Future

3 Month 5 Month Single Single Single Summative Multiplicative
Term Moving Moving Exponential Exponential Exponential Holt-Winters Holt-Winters

Average Average Smoothing (0,2) Smoothing (0,5) Smoothing (0,8) Method Method®
Jan.2023 11.01 10.15 9.90 12.96 16.20 10.96 11.74
Feb.2023 11.01 10.15 9.90 12.96 16.20 13.37 12.92
Mar.2023 11.01 10.15 9.90 12.96 16.20 13.25 13.67
Apr.2023 11.01 10.15 9.90 12.96 16.20 9.38 8.56
May.2023 11.01 10.15 9.90 12.96 16.20 1171 11.40
June.2023 11.01 10.15 9.90 12.96 16.20 13.08 12.06
Jul2023 11.01 10.15 9.90 12.96 16.20 11.18 958
Aug.2023 11.01 10.15 9.90 12.96 16.20 11.48 10.24
Sep.2023 11.01 10.15 9.90 12.96 16.20 13.39 12.82
Oct.2023 11.01 10.15 9.90 12.96 16.20 13.20 11.59
Nov.2023 11.01 10.15 9.90 12.96 16.20 12.63 11.90
Dec.2023 11.01 10.15 9.90 12.96 16.20 18.81 19.24
Total 132.20 121.82 118.88 155.62 194.43 152.49 145.78

aThe most appropriated emand fore casting method.
The unit of medicine is a tablet.
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services consists of the selection, procurement,
distribution, and use of there sources required to
provide health services, such as medicines and
equipment. Materials management ensures that the
limited resources in health institutions are used most
appropriately and that the negative consequences of the
deficiency are minimized. If material management is not
done correctly, there is overor under-stocking.1?

In this study, 5-year consumption data of Captopril 5
mg, which is used for treating cardiovascular diseases
and included in the WHO essential drugs list, were
analyzed and 12-month consumption for the future was
estimated. According to the trend analysis, it was
determined that drug consumption is not constant, it
shows a decreasing trend in summer months and an
increasing trend in winter months. It is thought that the
decreasing drug consumption trend in the summer
months is generally because fewer patients apply to
hospitals for treatment in the summer months.

In this study, to determine the most appropriate fore
casting method among the moving average,
exponentials moothing, and Holt-Winters fore casting
methods, the most appropriate method was found to be
the Multiplicative Holt-Winters Method when the values
of error criteria such as Mean Absolute Error (MAE),
Mean Absolute Error Percentage (MAEP), and Mean
Square Error (MSE) were analyzed. According to the
multiplicative  Holt-Winters model, total drug
consumption in 2023 was found to be 145 tablets. Sar1
and Giil applied time series methods to 36-month sales
data of a domestic drug. In their research, they used
ARIMA, exponentials moothing, artificial neural
networks, and the Holt-Winters method. They found
that the method that gives the best fore casting result is
the integrated ANN model.18 Ugakkus and Kogyigit used
moving average, Holt-Winters method, and exponentials
moothing methods in their research, in which they
estimated surgical gauze consumption in intensive care
and found that the method with the least error rate was
the moving average method.* Oziiddogru and Gorener
applied moving average, exponentials moothing, Holt-
Winters method, and regression analysis to
predictsyring econsumption from medical supplies in a
hospital in Istanbul. They found that the most
appropriate method is the 5-month moving average
method.12

Bon and Nganalyzed the consumption of Panadol 650
mg for 68 month susing different methods such as
moving average, single exponentials moothing, double
exponentials moothing, regression, additive Holt-
Winters, multiplicative Holt-Winters, and ARIMA and
found that regression analysis was the best prediction
method.!1Mbonyinshut et al. Analyzed the top ten most
used essential medicines; cotrimoxazole 480 mg,
amoxicillin 250 mg, paracetamol 500 mg, oral
rehydrationsalts 20.5 g, chlorpheniramine 4 mg,
nevirapine 200 mg, aminophylline 100 mg, artemether
20 mg+lumefantrine (AL) 120 mg, and
cromoglycateophthalmic based on consumption data
between 2015-2019. Linearregression, artificial neural
network, and random forest from machine learning
applications were used to predict future trends in the
demand for essential medicines in Rwanda. Random
forest could predict with 88 percent accuracy. The

Celiker G. Oztiirk N, Ersoyoglu RN

Random Forest model performed well as a fore casting
model for the demand for essential medicines.20

The data of this research covers the period from January
2018 to December 2022. These dates coincide with the
COVID-19 out break. The impact of the COVID-19 on
medicine consumption has been examined by
researchers. Gimbach et al. Examined the impact of the
COVID-19 pandemic on attention deficithy peractivity
disorder (ADHD) medication consumption. They found
that ADHD medication consumption decreased in 2020
but increased as of 2021.21 Vukicevi¢ et al. Found that
the COVID-19 pandemic in Croatiaca used an increase in
the consumption of antipsychotics, anxiolytics,
hypnotics and tranquilizers, and anti depressants.22
Barrett et al. Found reductions in the prescribing of ACE
inhibitors, beta-blockers, calcium channel blockers,
statins, antiplatelet, antithrombotics, ARBs,
loopdiuretics, doxazosin, bendroflumethiazide, nitrates,
and indapamide after the pandemic began (March-
October 2020).23 It is also use fultoconsider that the
medicine examined in this research is used for treating
high blood pres sure (hypertension), heartfailure, and
heart attack (myocardial infarction). Mathieu et al.
Stated that the pandemic and related measures had a
significant impact on the decrease in theuse of
cardiovascular and antidiabetic medicines in France,
and that this was due to the decrease in treatments
during the quarantine.?* The medicine consumption
examined in this research also tended to decrease in the
following years compared to 2018 and 2019. The COVID
-19 may have had an impact on this decrease.

Accuracy is an element that contributes to planning.
Analyzing periodic consumption data to estimate the
demand for pharmaceutical spharmaceuticals is
important for making predic table decisions for the
future. As a result, costsavings will be achieved in
pharmaceutical supply and storage activities.
Tomakestrategic decisions in the pharmaceutical sector,
pastperiod data can be analyzed and fore casts for
future consumption can be used. Thus, the risk of being
affected by fluctuations in drug prices and the
difficultiesen countered in drug storage in health
institutions can be reduced and productivity can be
increased.18 Keeping the right amount of stock in health
institutions means not incurring inventory holding costs
and beingable to respond to health demand.

CONCLUSION

Health institutions have different categories of products,
such as medicines, medical consumables, cleaning
products, and stationery materials. Because medicines
are products that arevital to be supplied as soon as they
are needed, needto be stored in appropriate conditions,
and have expiry dates, it is important to determine the
consumption of medicines for the future. In the study,
the most appropriate method was found to be the
Multiplicative Holt-Winters Method. According to the
method, the total medicine consumption in 2023 was
found to be 145 tablets.

As a result of this research, by making a sample
application on a selected medicine in a state hospital,
time series fore casting methods can be applied to help
reliable decision-making in the inventory management
of medicines. It is recommended that these methods
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should be used in the hospital pharmacies as decision
support systems to help the mavoidover stock or under
stock problems and improve inventory management.
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ABSTRACT

This study was planned and conducted to examine the
relationship between satisfaction with hospital meals,
nutritional status and hospital anxiety in individuals
with cardiovascular diseases. This cross-sectional and
descriptive study was conducted with patients receiv-
ing treatment in the cardiology clinic between October
2021 and October 2022. The nutritional status of the
patients was evaluated with the Nutrition Risk Screen-
ing-2002, their satisfaction with hospital meals with the
Hospital Food Services Patient Satisfaction Scale, and
their anxiety and depression status with the Hospital
Anxiety and Depression Scale. In addition, 24-hour food
consumption records and anthropometric measure-
ments were taken. The study was completed with a
total of 152 participants, 85 males and 67 females. The
mean score of the satisfaction with hospital food ser-
vices scale was 81.50 + 15.02, 17.8% (n=27) of the par-
ticipants had anxiety and 32.9% (n=50) had depression.
Patients at risk of malnutrition were less satisfied with
hospital food services and had higher levels of anxiety
(p<0.05). In addition, it was observed that anxiety
scores decreased as individuals' satisfaction with hospi-
tal meals increased. In conclusion, it was observed that
satisfaction with hospital food services was associated
with patients' malnutrition risk and anxiety level.
Therefore, it should be aimed to prevent hospital mal-
nutrition and improve the mental health of patients by
increasing satisfaction with hospital food services.

Keywords: Anxiety, depression, hospital food services,
malnutrition.
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0z

Bu ¢alisma kardiyovaskiiler hastaliklara sahip bireylerin
hastane yemeklerinden memnuniyeti, beslenme du-
rumu ve hastane anksiyetesi arasindaki iliskinin
incelenmesi amaciyla planlanip yiriitiilmustiir. Kesitsel
ve tanimlayici tipteki bu arastirma; Ekim 2021-Ekim
2022 tarihleri arasmnda kardiyoloji kliniginde tedavi
alan hastalarla yiritilmistir. Hastalarin beslenme
durumu Beslenme Riski Taramasi-2002, hastane
yemeklerinden memnuniyetleri Hastane Yiyecek Hiz-
metleri Hasta Memnuniyeti Olcegi, anksiyete ve depre-
syon durumlar1 ise Hastane Anksiyete ve Depresyon
Olcegi ile degerlendirilmistir. Ayrica hastalarin 24 saat-
lik besin tiiketim kayitlar1 ve antropometrik 6l¢iimleri
alinmistir. Calisma 85 erkek ve 67 kadin olmak iizere
toplam 152 Kkatilimc1 ile tamamlanmistir. Hastane
yemek hizmetlerinden memnuniyet 06l¢egi ortalama
puani 81.50 + 15.02 olarak belirlenmis, katilimcilarin %
17.8’inde (n=27) anksiyete ve %32,9’'unda (n=50) de-
presyon bulgulari oldugu tespit edilmistir. Malniitrisyon
riski altindaki hastalarin hastane yemek hizmetlerinden
daha az memnun oldugu ve anksiyete seviyelerinin de
daha yiliksek oldugu belirlenmistir (p<0,05). Ayrica,
bireylerin hastane yemeklerinden memnuniyetleri art-
tikca anksiyete skorlarinin diistiigii goriilmiistiir. Sonug
olarak hastane yemek hizmetlerinden memnuniyetin
hastalarin malniitrisyon riski ve anksiyete seviyesi ile
iligkili oldugu goriilmiistiir. Dolayisiyla hastane yemek
hizmetlerinden memnuniyeti arttirarak hastane mal-
niitrisyonunu 6nlemek ve hastalarin mental sagligini
iyilestirmek hedeflenmelidir.

Anahtar Kkelimeler: Anksiyete, depresyon, hastane
yemek hizmetleri, malniitrisyon.
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INTRODUCTION

Adequate and balanced nutrition contributes signifi-
cantly to the treatment process by reducing the risk of
hospital malnutrition in patients receiving treatment in
inpatient institutions. In patients with hospital malnu-
trition, the risk of infection increases, recovery time is
delayed and hospital stay is prolonged. In addition, the
increase in morbidity and mortality risk along with the
cost of treatment is also noteworthy. Hospital malnutri-
tion not only occurs due to disease and disease-related
complications but is also affected by the quality of hos-
pital food services.1. 2

The aim of the hospital food service is to provide pa-
tients with adequate and balanced nutrition by offering
menus that are nutritious and appropriate to their
medical nutrition therapy. In addition, food consump-
tion of inpatients is considered a good indicator of their
nutritional status and satisfaction with the food ser-
vice.3 Patient satisfaction is considered as an important
step in fulfilling quality requirements in health services
and nutrition services constitute one of the important
components of this satisfaction.2 The quality of hospital
food service can be affected by many factors such as the
taste, appearance, temperature, hygiene and attitude of
the staff. In addition, patients' loss of appetite due to the
change of environment and their difficulty in adapting
to dietary meals prepared specifically for their diseases
also negatively affect satisfaction with catering ser-
vices.! In a study conducted in Brazil, plate waste in
meals served to hospitalized patients was found to be
7.7% on average per week. It was also among the re-
sults of the study that women had a higher rate of plate
waste than men.* In a study conducted with patients
aged 65 years and older hospitalized in different wards
of hospitals in Turkey, the satisfaction rate with hospital
meals was 61.1%. While the amount of energy and pro-
tein consumed by the patients in the hospital was suffi-
cient, it was determined that their fat and salt consump-
tion was high.5 In this study, it was observed that ade-
quate energy and protein intake was realized with the
improvement in the satisfaction rate, while not consum-
ing the food served in hospitals due to the quality of the
food not being at the desired level is shown among the
causes of malnutrition.6In support of this data, a study
conducted in hemodialysis patients reported that mal-
nutrition inflammation scores decreased as food con-
sumption increased.” In another study, it was reported
that improving the quality of hospital catering services
would increase the overall satisfaction level with cater-
ing services and, as a result, reduce the length of hospi-
tal stay. It has been reported that the reduction in the
length of hospital stay contributes to the psychological
well-being of individuals as well as financial gain.8
Malnutrition is associated with many clinical outcomes,
including depression. Failure to monitor the nutritional
status of patients and the resulting unwanted weight
loss may lead to an increase in the rate of depression.®
Various studies conducted with elderly patients in our
country have also supported this conclusion and an
increase in depressive symptoms has been reported as
the malnutrition score increases.1% 11 Among the results
of a study conducted with cancer patients; it was found
that with appropriate nutritional interventions, it may
be possible to reduce the extent of depression in indi-
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viduals and thus improve the quality of life and survival
rates of patients. In addition, it was emphasized that
hospital anxiety score was also high in cancer patients
and this was associated with malnutrition.12 In similar
studies conducted with cancer patients, it was reported
that depression and anxiety scores were high in patients
receiving oncologic treatment and these scores in-
creased in relation to malnutrition.1314 In a systematic
review examining this relationship in individuals with
anorexia nervosa, 7 studies were analyzed and it was
reported that there were differences in the results of the
studies. It was stated that more comprehensive studies
examining the relationship between anxiety, depression
and malnutrition are needed.!s

Depression and anxiety are highly prevalent in individu-
als with cardiovascular disease and are associated with
deterioration in clinical outcomes and increased health
costs. It is emphasized that individuals with cardiovas-
cular disease with depressive symptoms are at risk for
recurrent cardiovascular events and mortality.16
Satisfaction with hospital meals has been shown to be
among the causes of malnutrition and the relationship
between malnutrition and depression and anxiety has
been confirmed in various studies in the literature.
However, there are no studies investigating these rela-
tionships in cardiovascular diseases. This study was
planned and conducted to examine the relationship
between satisfaction with hospital meals, nutritional
status and hospital anxiety in individuals with cardio-
vascular diseases.

MATERIALS AND METHODS

Study Plan

This cross-sectional and descriptive study was con-
ducted in the cardiology clinic of Erciyes University
Hospitals between October 2021 and October 2022. The
study population was defined as conscious patients
older than 18 years of age receiving treatment in the
cardiology clinic for cardiovascular disease; patients
with loss of consciousness and/or communication prob-
lems and patients in the terminal period were excluded
from the study. Taking the effects size (0.53) of the
study by Abdelhafez et al.17 as a reference, the G*Power
3.1 program’s t-test menu yielded a sample size of 130
based on a=0.05, 1-f=0.85, and effect size 0.53. The
study was completed with 152 participants.

For this study, approval was obtained from Erciyes Uni-
versity Clinical Research Ethics Committee with the
decision number 2021/491 dated 07.07.2021. In addi-
tion, all individuals participating in the study were in-
formed about the study and their written and verbal
consent was obtained.

Data Collection

Demographic information of the individuals was ob-
tained with the help of a questionnaire form; body
weight, height, waist, hip and neck circumference meas-
urements were taken by the researchers in accordance
with the technique. Body mass index (BMI) [weight
(kg)/height (m)?] was calculated from the weight and
height measurements. Body mass index was evaluated
according to WHO adult classification.18

Nutritional Risk Screening (NRS)-2002 was used to
screen the nutritional status of the patients. NRS-2002
is a two-part screening tool that scores the deteriora-
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tion in the nutritional status of patients and the severity
of their diseases. In the first part, the severity of the
disease, weight loss in three months and decreases in
food intake in three months are questioned. The second
part of the form is continued in patients who answered
'yves' to any of the questions in the first part. In the sec-
ond part, patients are evaluated in terms of nutritional
deficiency and disease severity, and a total score is de-
termined by adding 1 point to the score obtained when
the patient is 70 years of age or older. Patients with a
total score of 3 and above are considered at risk of mal-
nutrition.1 According to the study of Bolayir et al.20 NRS
-2002 was found as a valid screening tool to evaluate
malnutrition risk in Turkish hospitalised patients.

The 24-hour food consumption records of the patients
were taken, and their average daily energy and nutrient
consumption was determined with the Nutrition Infor-
mation System (BeBiS, Istanbul, 2017) program. While
food consumption records were taken, the Food and
Nutrition Photo Catalog was used to determine the
amount of food consumed.?!

The Hospital Food Services Patient Satisfaction Scale
(HFPSS) was used to assess satisfaction with hospital
meals. The Turkish validity and reliability of the scale
was conducted by Ercan and Ok in 2018. The scale has
five sub-dimensions and consists of a total of 20 ques-
tions. The questions in the scale are evaluated with a
five-point Likert scale and it is reported that as the
score obtained from the scale increases, the satisfaction
level of patients with hospital food services increases.22
The Hospital Anxiety and Depression Scale (HADS) was
used to determine the risk of anxiety and depression in
patients and to measure the level of existing depression
and anxiety. The validity and reliability study of the
scale in our country was conducted by Aydemir et al.z3
The scale consists of a total of 14 questions and the as-
sessment is based on a four-point Likert-type scale.
Different questions are used in the evaluation of anxiety
and depression sub-dimensions and the total score of
the scale is obtained by summing the sub-dimension
scores. As a result of the study conducted in Turkey, a
cut-off score of 10/11 was found for the anxiety sub-
scale and 7/8 for the depression subscale. Accordingly,
those above these scores were considered to be at
risk.z4

Statistical Analysis of Data

The data of the study were evaluated using the Statisti-
cal Package for Social Sciences for Windows (SPSS 22.0).
In addition to the Shapiro-Wilk test, kurtosis and skew-
ness value of the data were assessed to determine
whether they were suitable for normal distrubi-
tion.2Numerical variables with normal distribution
were expressed as "meanzstandard deviation" and nu-
merical variables without normal distribution were
expressed as "median (minimum value-maximum
value)". Categorical variables were expressed as
"number (n)" and "percentage (%)". Independent sam-
ple t test was used to compare the normally distributed
data between two independent groups, and One-Way
Analysis of Variance (ANOVA) was used to compare the
data between more than two groups. Kruskal-Wallis test
was used to compare non-normally distributed data
between more than two groups. When numerical vari-
ables were compared between groups, the Bonferroni

test was applied for equal variances and the Tamhane
T2 test for non-equal variances in pairwise compari-
sons. In all statistical analyses, p<0.05 was accepted as a
significant value.

RESULTS

Table 1 shows the HFSPSS, anxiety and depression
scores of the participants according to their general
characteristics. The study was completed with a total of
152 participants, 85 men and 67 women. It was deter-
mined that 52% (n=79) of the participants were 65
years of age or older, 80.9% (n=123) were married,
54.6% (n=83) had four or more children, 59.9% (n=91)
had high school or middle school education, and 42.1%
(n=64) were housewives. According to the Hospital
Anxiety and Depression Scale, 17.8% (n=27) of the par-
ticipants had anxiety and 32.9% (n=50) had depression.
According to the occupational status of the participants,
the mean HFSPSS score showed a significant difference,
and it was found to be higher in retired people
(84.91+£13.33) than in other occupational groups
(75.294£15.15) (p=0.016). The mean anxiety score was
higher in women (6.49+5.49), those with four or more
children (6.30+5.39), illiterates (7.82+6.30), house-
wives (6.90+5.40) and non-alcohol users (5.94+5.27)
(p<0.05). Mean depression score was higher in women
(6.73+4.60), housewives (6.95+4.54) and smokers
(8.35%5.55) (p<0.05).

Table 2 shows the comparison of mean HFSPSS, anxiety
and depression scores according to the nutritional
status of the participants. The mean HFSPSS score was
found to be lower in patients who underwent the "main
assessment” (76.05+16.86), which is the second step in
NRS-2002, than in patients who underwent "only pre-
liminary assessment" (83.38+13.93) (p=0.008). The
mean anxiety score was found to be higher in individu-
als with a NRS 2002 baseline score of 3 and above
(8.88+5.95) compared to those with a score of less than
3 (4.71£5.24) (p<0.05). There was no significant differ-
ence in mean HFSPSS, anxiety and depression scores
according to BMI and neck circumference classifications
(p>0.05).

Anxiety and depression scores, anthropometric meas-
urements and nutrient intakes of the patients according
to HFSPSS score quartiles are shown in Table 3. Anxiety
score showed a significant difference according to the
HFSPSS quartiles and this difference was found to be
caused by the difference in the mean values of Q:
(6.64+5.33) and Q: (3.31£3.38) (p=0.031). There was
no significant difference between quartiles in anthro-
pometric measurements (p>0.05). Among the daily in-
take of nutrients, a significant difference was found only
in vitamin K intake level between the quartiles, and this
difference was found to be due to the difference be-
tween Q1 [45.40-(Min-Max: 1.50-487.85)] and Q2 [96.50
-(Min-Max: 1.50-954.20)], Q: [45.40-(Min-Max: 1.50-
487.85)] and Q3 [90.50-(Min-Max: 3.60-471.74)] and Q2
[96.50-(Min-Max: 1.50-954.20)] and Qs [45.50-(Min-
Max: 0.00-521.52)] (p<0.05).

DISCUSSION

The aim of this study was to evaluate the satisfaction
with hospital meals, nutritional status and hospital
anxiety status of individuals with cardiovascular dis-
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Table 1. Evaluation of HFSPSS, anxiety and depression scores according to the general characteristics of the participants

n (%) HFSPSS Score Anxiety Score Depression Score
(X SD) (X +SD) (X+SD)
Gender
Male 85 (55.9) 81.49 + 14.64 444 £4.75 5.17 +4.90
Female 67 (44.1) 81.52 +15.61 6.49 +5.49 6.73 + 4.60
Total 152 (100.0) 81.50 + 15.02 5.34+5.17 5.86 + 4.81
t=-0.011, p=0.991 t=-2.416, p=0.017 t=-1.995, p=0.048
Age (years)
<65 73 (48.0) 79.69 + 15.77 5.36 +5.37 6.06 + 5.04
=65 79 (52.0) 83.17 £ 14.20 5.32+5.02 5.67 +4.62
t=-1.431, p=0.155 t=0.048, p=0.962 t=0.507, p=0.613
Marital Status
Married 123 (80.9) 81.21+14.76 486 +4.70 5.73+4.84
Single/Separated from spouse 29 (19.1) 82.75 +16.32 7.41 + 6.54 6.37+4.76
t=-0.497, p=0.620 t=-1.983, p=0.055 t=-0.642, p=0.522
Number of Children
<4 69 (45.4) 81.36 + 13.59 420 +4.68 5.43+451
24 83 (54.6) 81.62 +16.20 6.30 £5.39 6.21+5.05
t=-0.108, p=0.915 t=-2.564, p=0.011 t=-0.996, p=0.321
Education Status
Illiterate 29 (19.1) 82.79 +18.72 7.82 + 6.302 7.79 + 4.59
Literate 11 (7.2) 80.18 +13.38 4.81 + 4.53ab 4.72 +£3.31
Primary and secondary school 91 (59.9) 81.78 + 14.27 4.96 + 4.82ab 5.54 +5.04
High school and above 21(13.8) 79.23 +14.09 3.85+4.4b 5.14 +4.29
F=0.264, p=0.851 F=3.124, p=0.028 F=2.083, p=0.105
Profession
Retired 61 (40.1) 84.91 +13.332 4.01+4.71a 4.73 £4.54a
Housewife 64 (42.1) 80.87 + 15.78ab 6.90 + 5.40b 6.95 + 4.54b
Other* 27 (17.8) 75.29 +15.15b 4.66 + 4.79ab 5.81 + 5.58ab
F=4.093, p=0.019 F=5.449, p=0.005 F=3.407,p=0.036
Smoking
Yes 14 (9.2) 82.21+13.48 5.42+6.71 8.35+5.552
Quitting 44 (28.9) 83.59 +16.10 4.18+4.20 4.50 + 4.65>
No 94 (61.8) 80.42 +14.76 5.88+5.30 6.12 + 4.63ab
F=0.678, p=0.509 F=1.632,p=0.199 F=3.923,p=0.022
Alcohol Use
Yes 5(3.3) 85.80 + 1.59 0.00 £ 0.00a 3.00 + 2.64
Quitting 19 (12.5) 85.52 +11.53 2.73+3.28b 5.00 +3.88
No 128 (84.2) 80.74 + 15.57 5.94 +5.27¢ 6.10 + 4.97
F=1.049, p=0.353 F=6.351, p=0.002 F=1.350, p=0.262
Anxiety
Yes 27 (17.8) 79.11 £ 19.94 14.44 £2.72 10.96 £ 4.21
No 125 (82.2) 82.02 +13.78 3.38+3.03 4.76 +4.20
t=0.723, p=0.475 t=-18.746, p<0.001 t=-6.952, p<0.001
Depression
Yes 50 (32.9) 78.90 +16.90 9.60 +5.22 11.68 £3.19
No 102 (67.1) 82.78 +13.93 3.26 +3.68 3.00+2.18

t=1.503, p=0.135

t=-7.694, p<0.001

t=-19.610, p<0.001

HFSPSS: Hospital Foos Service Patient Satisfaction Scale**Participants include civil servants, freelancers, workers and students.
t Independent sample t test, F One-way analysis of variance,2b< Post hoc. Different letters indicate a significant difference.

Table 2. Evaluation of HFSPSS, anxiety and depression scores of the participants according to nutritional status

n (%) HFSPSS Score Anxiety Score Depression Score
(x+SD) (x+SD) (x+SD)
NRS First Evaluation
Only preliminary assessment 113 (74.3) 83.38+13.93 4.90 + 4.85 5.47 +4.72
Main assessment 39 (25.7) 76.05 +16.86 6.64 +5.90 6.97 +4.97
t=2.682, p=0.008 t=-1.821, p=0.071 t=-1.682, p=0.095
NRS Main Assessment Score
<3 21(53.8) 75.85 +16.86 4.71+5.24 6.23 £5.20
23 18 (46.2) 76.27 +17.34 8.88 +£5.95 7.83 £ 4.68
t=-0.077, p=0.939 t=-2.327,p=0.026 t=-0.999, p=0.324
BMI Classification (kg/m?)
< 25.00 35(23.0) 82.02+13.85 5.00 £ 5.36 5.65+5.03
25.00 - 29.99 55 (36.2) 78.92 +16.29 5.50 £ 5.64 6.01 + 5.47
=30.00 62 (40.8) 83.50 + 14.38 5.40 £ 4.69 5.83 £4.08
F=1.383, p=0.254 F=0.107, p=0.898 F=0.060, p=0.941
Neck Circumference
Normal 30 (19.7) 77.93 +16.59 5.16 £ 5.22 5.26 £ 4.37
Risky 122 (80.3) 82.38 + 14.55 5.39+£5.18 6.00 £ 4.92

t=-1.459, p=0.147

t=-0.214, p=0.831

t=-0.754, p=0.452

HFSPSS: Hospital Foos Service Patient Satisfaction Scale

t Independent sample t test, F One-way analysis of variance
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Table 3. Anxiety and depression scores, anthropometric measurements and nutrient intakes of the participants according to quartiles of the HFSPSS score

Q1 (0-73 points) (n=39)

Q2 (74-83 points) (n=38)

Qs (84-95 points)

Q4 (96-100 points) (n=36)

(% £ SD) / Median (% + SD) / Median . (0=39) (% + SD) / Median F/H p
(Min-Max) (Min-Max) ?Huﬁ\ /Median (Min-Max)
(Min-Max)

Age (years) 62.92 +9.47 63.86 + 13.03 66.41 + 8.48 64.52 +10.91 0.754 0.521
Anxiety score 6.64 + 5.33a 3.31+3.380 5.53 + 5.51ab 5.88 % 5.74ab 3.026 0.031
Depression score 6.76 £ 5.46 5.00 £4.14 6.79 +5.33 4.77 +3.83 2.000 0.117
Body weight (kg)? 76.00 (52.00-148.00) 76.50 (46.00-125.00) 80.00 (48.00-110.00) 76.50 (50.00-104.00) 1.664 0.645
BMI (kg/m )2? 28.08 (16.59-61.60) 26.88 (16.69-55.56) 29.13 (18.37-39.04) 29.78 (20.80-44.89) 1.096 0.778
Neck circumference

(cm) 37.82 + 4.05 37.50 + 4.36 37.53 + 2.44 38.00 + 3.59 0.155 0.926
UMAC (cm) 29.75 £ 4.78 29.05 +5.14 29.10 * 3.62 31.05 +3.93 1.641 0.182
Energy (kcal) 1367.18 + 387.37 1451.79 + 461.60 1432.58 + 483.81 1434.36 + 453.95 0.267 0.849
Protein (g) 57.61+17.96 56.02 % 18.72 57.01 +21.94 58.30 + 23.77 0.081 0.970
Fat (g) 58.48 + 19.57 65.34 + 24.54 61.61 * 23.56 57.32 + 25.69 0.884 0.451
Carbohydrate (g) 147.64 +51.53 155.73 + 53.57 157.65 + 62.00 166.30 + 53.08 0.720 0.542
Fiber (g) 14.64+ 6.70 14.50 £ 5.75 17.11 £8.77 15.63  7.63 1.052 0.372
Cholesterol (mg) 260.65 * 163.93 269.37 +133.98 253.68 + 156.60 210.69 + 148.31 1.089 0.356
Vitamin A (ug)" 621.00 (201.92-2634.55) 693.82 (140.16-4961.20) 835.50 (138.15-2538.87) 625.73 (0.00-1913.79) 5.134 0.162
Vitamin D (ug)? 1.36 (0.20-4.03) 1.72 (0.13-8.07) 1.84 (0.10-10.44) 1.02 (0.00-4.28) 7.033 0.071
Vitamin E (mg)" 4.86 (1.57-37.91) 5.03 (0.75-16.39) 4.70 (1.67-24.44) 4.56 (0.98-24.68) 1.369 0.713
Vitamin K (ug)" 45.402(1.50-487.85) 96.50 »(1.50-954.20) 90.50 b¢(3.60-471.74) 45.502¢4(0.00-521.52) 9.149 0.027
Vitamin B1 (mg) 0.68 + 0.24 0.68 +0.27 0.74 + 0.34 0.74 +0.37 0.377 0.770
Vitamin B; (mg) 1.32+0.50 1.29 +0.54 1.27 +0.57 1.29 + 0.66 0.035 0.991
Vitamin Bs (mg) 0.93 £ 0.37 0.85 + 0.37 0.93 +0.49 0.94 +0.45 0.341 0.796
Vitamin Bz (ug) 3.76 + 1.92 4.00 £ 2.09 3.91+2.40 3.47 +2.47 0.405 0.750
Folate (ug) 215.55 +97.51 220.51 +106.76 261.76 + 147.67 234.62 + 140.97 1.072 0.363
Vitamin C (mg)" 77.39 (4.32-214.97) 62.96 (0.00-214.66) 72.11 (15.44-424.89) 71.23(0.00-256.03) 1.864 0.601
Sodium (mg)? 2687.96 (713.55-8533.80) 3041.90 (628.00-4756.80) 2982.65 (738.00-6179.20) 3070.02 (555.00-5924.00) 3.329 0.344
Potassium (mg) 1912.99 + 617.53 1887.65 + 809.68 2018.24 + 839.92 1951.07 + 858.06 0.202 0.895
Calcium (mg) 742.41 + 325.70 744.04 + 348.23 687.80 % 276.92 753.60 % 365.13 0.315 0.815
Magnesium (mg) 199.08 * 69.61 196.09 + 77.42 201.07 + 87.99 199.70 + 80.40 0.027 0.994
Phosphorus (mg) 949.71 + 316.34 947.96 + 384.13 899.65 + 359.37 931.82 +398.93 0.157 0.925
Iron (mg) 6.35+2.74 6.58 2.70 7.14 + 3.46 6.83 3.04 0.689 0.689
Zinc (mg) 8.08 +3.25 8.69 + 3.74 8.96 + 4.41 8.16 + 3.96 0.462 0.709

HFSPSS: Hospital Foos Service Patient Satisfaction Scale, BMI: Body Mass Index, UMAC: Upper mid-arm circumference One-way analysis of variance,’Kruskal wallis test,2b.<d Post hoc. Different letters

indicate a significant difference.
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ease. The results of the study showed that satisfaction
with hospital food services was not affected by gender,
age, marital status and educational status. Only retired
patients were more satisfied with catering services
compared to patients in other occupational groups.
When anxiety and depression scores were evaluated;
anxiety and depression scores of women and house-
wives were found to be higher than other patient
groups (Table 1). In studies conducted on different
populations, it has been determined that women have
higher levels of depression and anxiety than men.
Among the reasons for this situation, it was stated that
learned helplessness, socioeconomic factors, inability to
provide socialization at the desired level and emotional-
ity.2627

When the relationship between satisfaction with hospi-
tal food services and anxiety and nutritional status was
evaluated, it was found that patients at risk of malnutri-
tion were less satisfied with hospital food services and
had higher levels of anxiety (Table 2). In another study
conducted in our country with 109 patients, no signifi-
cant relationship was found between malnutrition risk
and general satisfaction with hospital food services.
However, this was explained by the limitations in the
sample size of the study and the length of hospital stay
of the individuals; the need for new studies including
more variables was emphasized.28In a study conducted
in Iran, it was concluded that plate wastage due to dis-
satisfaction with food services was associated with hos-
pital malnutrition; it was reported that this issue should
be considered as an important health problem and ap-
propriate strategies should be adopted.2 In a system-
atic review published on the subject, the relationship
between malnutrition and hospital meal satisfaction
was emphasized; it was stated that caterers should im-
prove the process with appropriate interventions, espe-
cially for at-risk groups.3°

In various studies conducted with cancer patients, simi-
lar to the findings of our study, a significant relationship
between malnutrition status and depression and anxi-
ety scores was emphasized.1331 The relationship be-
tween malnutrition and depression was also confirmed
in a study conducted in chronic hemodialysis pa-
tients.32In this study, it was determined that there was a
relationship between malnutrition and anxiety in indi-
viduals with cardiovascular disease.

In our study, it was observed that anxiety scores de-
creased as individuals' satisfaction with hospital meals
increased (Table 3). When this issue is examined in the
literature, it is observed that the number of studies is
limited. In a study conducted on the elderly, the general
satisfaction of patients with hospital services was
evaluated and depression was reported to affect the
perceived quality of hospital care and satisfaction.33In a
systematic review in 2019 that evaluated the factors
affecting the satisfaction of elderly people with hospital
food services, it was reported that there was no rela-
tionship between satisfaction with food services and
mental health. However, this study also emphasized
that more studies are needed to clarify this issue.34Our
study will provide a new reference to the literature in
this context.

Calapkorur S, Toklu Baloglu H, Bakir B, Onur Canaydin A

CONCLUSION

In this study, satisfaction with hospital food services
was associated with patients' malnutrition risk and
anxiety level. Based on this result, it should be aimed to
prevent hospital malnutrition and improve the mental
health of patients by increasing satisfaction with hospi-
tal food services. In order to increase satisfaction with
hospital catering services, it is important to improve the
variety, taste, smell and freshness of meals that affect
food quality. In addition, patients' preferences, percep-
tions, needs and complaints should also be taken into
consideration.
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0Z

Insan faktérii, giiniimiiz toplumlarinda iiretkenligin veya hiz-
metin devam edebilmesinin ilk basamagidir. Bu yiizden her
acidan iyilik hali ttim meslek gruplari i¢in incelenmesi gereken
parametreler igerir. Bazi meslek gruplari i¢in fiziksel uygunluk,
hem is giicii kaybin1 6nlemede hem de mesleklerin getirdigi
zorlu fiziksel stresle basa ¢ikmada onemli bir noktadir.
Paramedikler igcin de fiziksel uygunluk O6nemlidir.
Paramediklerin ¢alisma alaninda bir¢ok noktada karsilasilan
fiziksel stresle basa cikabilmesinin ilk adimi iyi bir fiziksel
kapasiteye sahip olmaktir. Ulkemizde farkli dénemlerde
paramedik adaylari i¢in antropometrik kriterler istense de, bu
uygulamadan vazgecilmistir ve fiziksel kapasiteyi degerlendi-
ren etkinligi ve giivenilirligi yiiksek uygulamalarin olmayisi
bizi bu ¢alismaya yoneltmistir. Calismamizda antropometrik
ozelliklerin incelenerek paramedikler igin fiziksel yeterliligi
belirleyip belirleyemeyeceginin tayini amaglanmistur.

Calisma Giresun Universitesi, Sebinkarahisar Saglik Hizmetleri
Meslek Yiiksekokulu’'nda gerekli tiim izinler alindiktan sonra
i1k ve Acil Yardim programi égrencisi olan 113 kisi ile uygulan-
mistir. Bu ¢alismada katilmcilarin boy uzunluklar ve viicut
agirhiklar: belirlenmis ve beden kitle indeksleri hesaplanmistir.
Fiziksel performans tayininde ise, paramedikler icin fiziksel
yeterlilik testi protokolii olan “Omni Life Support Paramedic
Physical Ability Test” uygulanmistir.

Calismaya gore, katihlmcl popiilasyonunda boy uzunlugunun
daha fazla olmasi (p<0.001) ve viicut agirhginin daha fazla
olmasi (p<0.001) fiziksel kapasiteyi olumlu etkilemektedir.
Bununla beraber belirlenen antropometrik sinirlar igerisinde
olanlar ile antropometrik sartlar saglamayanlar arasinda fizik-
sel yeterlilik testi sonuglari agisindan anlaml bir fark buluna-
mamistir (p>0,05). Tek basina antropometrik verilerin deger-
lendirmeye alinmasinin mesleki fiziksel yeterliligin belirlenme-
sinde yeterli olamayacagl, belirleyiciligi daha hassas dlgiim
yontemlerine ihtiya¢ oldugu ve iilkemizde uygulanabilir fizik-
sel yeterlilik testleri protokollerinin hazirlanmasi ve uygulan-
masl gerektigi diisiintilmektedir.

Anahtar kelimeler: Antropometri, insan faktorleri ve ergono-
mi, kardiyopulmoner resusitasyon, paramedik, viicut agirlig
ve Olgtileri.

*: Bu Calisma 13. Uluslararasi Tip ve Saghk Bilimleri Arastirma-
lar1 26-27 Agustos 2023, Ankara, Tirkiye kongresinde sunul-
mustur. Bu Calisma Karadeniz Teknik Universitesi, Saglik Bi-
limleri Enstitiisii, Anatomi Anabilim Dalr'nda, Dr. Ogr. Uyesi Ali
Faruk OZYASAR'In danismanhginda yiiriitiilen ayni isimli yiik-
sek lisans tezinden tretilmistir.

Makale Gelis Tarihi : 05.09.2023
Makale Kabul Tarihi: 17.04.2024

ABSTRACT

The human factor is the first step in the continuation of
productivity or service in today's societies. There fore, well-
being in every aspectin cludes parameters that should be
examined for alloccupational groups. For some occupational
groups, physical fitness is an important point both in
preventing loss of work force and in coping with the
challenging physical stress of occupations. The lack of highly
effective and reliable applications that evaluate the physical
capacity of paramedics led us to this study. In our study, it was
aimed to determine whether it can determine physical
competence for paramedics by examining anthropometric
characteristics.

The study was carried out with 113 students of First and
Emergency Aid program at Giresun University, Sebinkarahisar
Vocational School of Health Services, after all necessary
permissions were obtained. In this study, the height and body
weights of the participants were determined and their body
mass indexes were calculated. In the determination of physical
performance, "Omni Life Support Paramedic Physical Ability
Test", which is a physical aptitude test protocol for paramedics,
was applied.

According to the study, greater height (p<0.001) and body
weight (p<0.001) positively affectt hephysicalcapacity of the
participant. However, there was nosignificant difference
between those who are with in the determined anthropometric
limits and those who do not meet the anthropometric
conditions in terms of physical adequacy test results (p>0.05).
It is thought that the evaluation of anthropometric data alone
will not be sufficient to determine occupational physical
competence, which requires more precise measurement
methods, and that applicable physical adequacy test protocols
should be prepared and implemented in our country.

Keywords: Anthropometry, human factors and ergonomics,
cardiopulmonary resuscitation, paramedic, body weight and
measurements,
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GIRIS

Ergonomi, bir¢ok bilim dali ile multidisipliner bir cals-
ma alani olusturur. Teknikleri ve yontemleri agisindan
baz1 branglardan faydalanir, etkileri ve sonuglar1 baki-
mindan ise bazilarim etkisi altina alir. Tiim bu olay 6r-
giisii, is hayatinda insan sagliginin korunmasi ve isgiicii
kaybinin 6nlenmesi ilkeleri dogrultusunda ergonomiye
calisma alani olusturur.!

Ergonomi biliminin faydalandigi en énemli yontem bi-
limlerinden biri de antropometridir. Viicudun uzunluk,
genislik, cap gibi sayisal verilerini degerlendirerek sinir-
larin1 kesfetmemizi saglar. Tiim bu verilerin 15181nda,
ergonomi bilimi ise ortamin, arag¢-gereglerin, kisacasi
hayatin insana uyumlu hale getirilmesini saglar.23 Tiim
calisanlarda oldugu gibi saglik calisanlarinin da ¢alisma
ortamlarinda tam anlamiyla verimli olabilmeleri i¢in
ergonomi biliminin tiim imkanlarindan faydalanmak
gerekir. Ciinkii glinlimiiz is hayati siirekli dinamik, tire-
ten, hizmet veren bir mekanizma olarak karsimiza ¢ik-
maktadir.

Ulkemizde yakin tarihlerde gelismeye ve ilerlemeye
baslayan bir meslek grubu olarak paramedikler, saghk
calisanlar igerisinde is saghgi ve giivenligi agisindan en
riskli calisma ortamina sahip meslek gruplarindan biri
olarak karsimiza ¢cikmaktadir.45 Sozel-fiziksel siddetin
yaninda, ara¢ kazalari, kesici-delici alet yaralanmalari,
viicut sivilari ile direkt temas, kas iskelet sistemi sorun-
larina kadar bir¢ok ydnden risk altindadir.6 Sahip olduk-
lar1 tiim teknik bilginin disinda paramedikler, iyi bir
fiziksel yeterlilige de sahip olmalidirlar. Ciinkii meslegin
gerektirdigi bazi zorluklar ancak iyi bir fiziksel dayanik-
Iiik ve gii¢ ile ¢oziilebilmektedir.” Teknik ve mesleki
bilginin disinda, is ortaminda maruz kalinan ve fiziksel
olarak gilic gerektiren; hasta tasima, uzun sireli
Kardiyopulmoner Resusitasyon (KPR) uygulamalari,
ambulansa sedye yerlestirilmesi gibi bir¢ok zorlu goérev
tanimlanmigtir.8

Baz1 meslek gruplarinin gerektirdigi zorlu fiziki sartlar,
istihdamda dikkate alinarak degerlendirilmektedir. Fizi-
ki yeterlilik, mesleki etkilenimi minimum diizeye cek-
mede, isgilicii kaybin1 6nlemede, saglikli bir is hayatinin
olusturulmasinda, is verimini ve kalitesini arttirmada
basvurulan ilk yeterlilik testleri olarak diisiiniilebilir.
Bu testler kisilerin bazi isleri yapmasini engellemek
adina oldugu diisiiniilmemelidir. Asil amaglanan kisile-
rin niteliklerine uygun islere yonlendirilmesi olacaktir.
Bunu “Bilir” kitabinda “uygun ise yerlestirme” olarak
anlatmaktadir.2

Bu c¢alismanin amaci paramediklerde antropometrik
ozelliklerin fiziksel performansin tlizerindeki etkisinin
belirlenmesidir.

GEREC VE YONTEM

Calisma tanimlayici arastirmadir. Orneklem secilmemis
olup Giresun Universitesi, Sebinkarahisar Saghk Hiz-
metleri Meslek Yiiksekokulu ilk ve Acil Yardim béliimii
ogrencilerinin tamami (N=124) arastirmanin evrenini
olusturmaktadir.

Calisma gerekli izinler alindiktan sonra, Giresun Univer-
sitesi, Sebinkarahisar Saglik Hizmetleri Meslek Yiikseko-
kulu biinyesinde {1k ve Acil Yardim béliimii 6grencileri
ile, Helsinki Deklarasyonu prensiplerine uygun olarak
ve tim katihmcilardan bilgilendirilmis gonilli onam
formu alinarak gerceklestirildi (Etik kurul: KTU Tip

Aygiin T, Ozyasar AF, Turhan S

Fakiiltesi Bilimsel Arastirmalar Etik Kurulu No:
24237859-43, Giresun Universitesi Oluru: 15005096-
000-E.14283 sayil1 yazisi).
Calismaya evrenindeki 124 kisinin;
e U¢’ii bir giin 6ncesinden agir antrenmana maruz
kaldig igin,
e iki'si en gec bir hafta dncesine kadar kas-iskelet
sistemi travmasina maruz kaldigi i¢in,
e  U¢'ii sistemik kronik kalp rahatsizlig1 oldugu icin,

e Uc¢'ii ise kronik astim hastasi oldugu icin ¢alisma-
ya dahil edilmedi.

Calismaya katilan 113 katilima iki farkli ¢alisma grubu-
na ayrildi. Birinci grup, 2018-2019 egitim 6gretim yili ve
oncesini kapsayan ve Olgme Se¢me ve Yerlestirme Mer-
kezi’'nin (OSYM) her yil giincelleyerek yayinladig: “Tablo
-3A, Tablo-3B, Tablo-4'te Yer Alan Yiiksekoégretim Prog-
ramlarinin Kosul ve Aciklamalar1”nin 233. maddesine
gore Ilk ve Acil Yardim (IAY) programinda egitim alabil-
mek i¢in gerekli olan antropometrik sartlari saglamayan
adaylarin olusturdugu gruptur.

Bu grubu;

. Boyu 160 santimetre (cm)’den kisa olan kadin-
lar,

. Boyu 165 cm’den kisa olan erkekler,

. Kilosu, boylarinin santimetre cinsinden ifadesi-
nin son iki rakamindan 5 kilogram (kg)’dan fazlasi olan
bireyler,

. Kilosu, boylarinin santimetre cinsinden ifadesi-

nin son iki rakamindan 15 kg’dan noksani olan bireyler-
den olusan toplan 53 kisiden (35 kadin, 18 erkek) olus-
turdu.

ikinci grup ise gerekli antropometrik sartlar1 saglayan
60 kisiden (42 kadin, 18 erkek) olusmakta idi.Katilimci
testleri Aralik 2019 - Subat 2020 tarihleri arasin-
da,kapali spor salonunda ve haftasonu gergeklestirildi.
Antropometrik Veriler

Bireylerin boy ve kilolar1 standart yontemlerle odlg¢iil-
di.Boy uzunlugu 6l¢iimleri standart bir mezuranin du-
vara sabitlenmesi ile yapildi. Bireylerin pozisyonlart ise;
ayaklar ¢iplak halde, ayaklar, kal¢a ve bas duvara yas-
lanmis sekilde, zemin ile bas tepe noktasi arasi mesafe
okunarak kaydedildi. Viicut agirlig1 ise hassasiyeti 0.10
kg olan baskiil ile katilimcilardan ayakkabilari ve ekstra
agirlik olusturabilecek tiim elbiselerinin ¢ikarilmasi
istendikten sonra gostergeden okunarak kaydedil-
di.1%Beden kiitle indeksi bireylerin agirliklarinin kilog-
ram cinsinden degerinin, boylarinin metre cinsinden
degerinin karesine béliinmesi ile kaydedildi (BKi= kg/
m2).11

Paramedikler icin Fiziksel Yeterlilik Testi Protokolii
Paramedikler adina belirlenen zorlu fiziki goérevleri
iceren “Omni Life Support’s Paramedic Physical Ability
Test” uygulandi. Test bir fizyoterapist esliginde gercek-
lestirildi. Testten once katilimcilara parkur hakkinda
egitim verildi. Adaylarin ‘Fiziksel Aktiviteye Hazirhk
Anketi'ni dikkatlice okuyarak, diirtistce ‘HAYIR veya
‘EVET’ cevaplarim1 vermeleri istendi, yedi soruluk bu
ankete sorularin herhangi birisine ‘EVET’ cevabi veril-
misse doktoruna danismalari istendi.

Test hazirhigi icin katilimcilardan rahat elbiseler ve spor
salonunun zemini dikkate alindiginda kaymaz kauguk
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tabanl ayakkabi giymeleri, test giinti hakkinda 6nceden
bilgi verilmis ve iyice istirahat etmeleri, testten en az 2
saat 6ncesine kadar sigara icmemeleri, kafeinli icecekler
icmemeleri ve agir yemekler yememeleri istendi. Test
oncesi alinan vital parametrelerde, nabzi 100 atim/
dakika’dan hizli olan katilimcilar ile kan basinci 140
sistolik / 90 diastolik’ten yiiksek olan katilimcilar test'e
alinmadj, bes dakikalik bir dinlenim déneminden sonra
vital parametreleri tekrar degerlendirildi. Degerler eger
bu parametrelerin iizerinde ise katilimci teste dahil
edilmedi.

Parkur, bir hastanin evini kopya etmektedir ve
paramedikler adina belirlenen zorlu fiziksel aktiviteleri
icermektedir. Bu test 5 kademeden olusmaktadir. Teda-
vi ekipmanlarinin tasinmasi, iki dakika etkin
kardiyopulmoner restisitasyon, daha agir ekipmanlarin
tasinmasi, kombinasyon sedye ile merdiven inip-¢ikma,
hastanin travma tahtasi veya faras sedye ile ambulansa
tasinmasi testin icerigini olusturmaktadir.

Ekipman Tasinmasi (1. basamak)

Ekipman c¢antalarinin igerisinde standart malzemeler
yer almaktadir ve ortalama 6 kg agirligindadir.1 ve 2
numarali istasyonlardan baslayarak, 3-4 arasindan, 5-6
arasindan gecer ve merdivenlerden cikar, iner, 7-8 ara-
sindan doénerek, 9-10 arasindan simiilasyon maketinin
oldugu noktaya ulasir.

KPR (2. basamak)

Sahada siklikla karsilagilan bir uygulama olan KPR, par-
kurda zorluk derecesi yiiksek bir boliim olarak goze
carpmistir. Bu boliim, araliksiz, solunum uygulamalari
olmadan sadece iki dakika boyunca etkin bir sekilde
kalp masaji yapmay1 icermektedir.

Daha Agir EKipmanlarin Taginmasi (3. basamak)
Bazen olay yerinden ayrilip ambulansa doéniip farkh
ekipmanlar almak gerekebilir (ventilator, aspirator v.b).
Bu basamak, bu durumu simiile etmek i¢in kurgulan-
mistir. Katilime1 KPR sonrasi ekipman ¢antalarini alarak
geldigi yoldan baslangi¢c noktasina geri doner. Yerdeki
11 kg'lik agirliklar1 alarak 10 numarali istasyona geri
doner.

Kombinasyon Sedye ile Hastanin Tasinmasi (4. ba-
samak)

Tiirkiye Istatistik Kurumu (TUIK) 2016 verilerine gore,
erkekler i¢in ortalama agirlik 77.4 kg, kadinlar i¢in 68.4
kg, toplam agirlik ortalamasi ise 72.8 kg'dir. Bu béliimde
ortalama degerlere gore kombinasyon sedyenin iizerine
72 kg agirhk yerlestirildi. Katihimcilar kombinasyon
sedyeyi 10. Istasyondan alarak 9. 8. ve 7.istasyonu ge-
cer, sedyeyi merdivene ¢ikarir ve merdivenden indirir.
Bu stirecte minimal etki ve gii¢c kullanimi ile sadece des-
tek olmak amaci ile katilimciya sedyenin merdivene
cikarilip merdivenden indirilmesi i¢in yardim edildi.
Katilimai sedyeyi 5. ve 6. Istasyonlar arasindan gegirdik-
ten sonra koyu yesil renkli alana birakmis ve bu bolim
tamamlanmistir.

Bu uygulamada 37.5 kg halter kullanildi. Bu agirlik, bir
travma tahtasi lizerindeki standart agirliktaki hastanin,
iki kisi ile tasinmasi esnasinda kisi basina diisen ytk
miktaridir. Katiimcer halteri kaldirir 3. ve 4. istasyon
arasindan gecerek baslangi¢ noktasina ulasir. Geriye
doner ve tekrar halteri aldig1 noktaya getirerek yavasca
yere birakir. Tam da bu noktada parkur bitmistir.
(Resim 1)

A

Katilimcilara parkuru bitirmeleri icin 7 dakika siire ve-
rildi. Bu siire vakaya ulasilan saat ile vakanin ambulansa
alinip hastaneye goétiirilmeye baslandigl saat arasinda
gecen ortalama siiredir. Siire basladiktan sonra, katilim-
c1 bitirene veya basarisiz olana dek hi¢ durdurulmadi.
Parkurun degerlendirilmesinde “BASARILI”, “1” ve
“BASARISIZ”, “0” olmak {lizere iki derece vardir.
Katilimc1 herhangi bir nedenle testi yarida birakirsa, 7
dakika icerisinde bitiremezse, ekipmanlar1 diisiiriirse,
ekipmanlar1 sert bir sekilde yere birakirsa, testin her-
hangi bir basamagini yapmakta basarisiz olursa test
basarisiz sayilir.

istatistiksel Analiz

Verilerin analizi IBM SPSS 23 programi kullanilarak
yapildi. Tanimlayici tablolarda sayisal degiskenler orta-
lama, standart sapma, medyan, minimum ve maksimum
degerleriyle kategorik degiskenler say1 (n) ve grup icin-
deki orantilariyla (ytizde) verildi. Sayisal degiskenlerin
normal dagilima uygunlugu Kolmogorov-Smirnov ve
Shapiro Wilk testi ile degerlendirildi. Normal dagilima
uyan sayisal degiskenlerin karsilastirilmasinda Student
t testi, uymayanlarin karsilastirilmasinda Mann Whitney
U testi kullanildi. Kategorik degiskenlerin kargsilagtirma-
sinda Pearson Ki kare testi, beklenen degerin 5'in altin-
da oldugu durumlarda Fisher’s Exact test kullanildi.
[statistiksel anlamlilik diizeyi p<0.05 olarak kabul edil-
di.

BULGULAR
Calismaya 113 kisi katildi. Katilmcilarin 77’si kadin(%
68.10), 36’s1 (%31.90) erkekti. Katiimcilarin yaslar1 19
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ile 22 arasinda degisiklik  gostermekteydi.
Antropometrik kriterlere uygun olmayan katilimce sayi-
s1 53 kisiydi (%46.90). Bunlarin 35’i kadin, 18'i erkek
katilmer idi. Antropometrik sartlara uygun olan kisi
sayis1 ise 60 (%53.10) kisiydi. Bunlarin 42’si kadin ve
18’1 erkek katilimc idi (Tablo 1). Antropometrik uygun-
luk acisindan béliinen gruplarda cinsiyet dagilimi agi-
sindan anlaml bir fark bulunmadi (p>0.05).
Antropometrik a¢idan incelendiginde, katilimcilarin boy
uzunluklar1 1.53 m ile 1.90 m arasinda degismekte idi
[ortalama ve standart sapma (ort * std. sap-
ma):1.68+0.08]. Kilo ise 41 kg ile 100 kg arasinda degis-
mekte idi (ort * std. sapma:63.20+11.71). Katihmcilarda
beden kitle indeksi(BKI) 16.42 ile 34.31 arasinda degi-
siyordu (ort # std. sapma: 22.13+3.34) (Tablo 2).
Fiziksel Yeterlilik Testi Degerlendirmesi

Fiziksel yeterlilik testini inceledigimiz zaman, testi ta-
mamlayamayan katilimc sayist 38 kisidir (%33.60).
Bunlarin 37’si (%97,3) kadin ve sadece biri erkektir. Bu
kisilerden 1'i (% 2.63) 1. basamakta, 3'i (% 7.89) 2.
basamakta, 5’i (% 13.15) 3. basamakta, 29'u (%76.31) 4.
basamakta testi birakmak zorunda kaldi. Besinci basa-
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maga gelip de testi tamamlayamayan katilimci yoktu
(Tablo 3).

Katilmcilarda cinsiyet ile fiziksel performans olgegi
iliskisinin incelenmesinde, anlamli fark oldugu saptandi
(p<0,001). Kadinlarda 37 kisi (%48.10) fiziksel yeterli-
lik testinde basarisiz olurken, erkeklerde bu say1 1 kisi
(%2.80) idi.

Onemli bir bulgu ise cinsiyetin fiziksel yeterlilik iizerine
olan etkisinin BKI skoru seviyelerine gére farkhilik gos-
terdigidir. Calisma popiilasyonunda BKI skorlarina gore
11 kisi (% 9.70) zayif, 83 kisi (& 73,50) normal kilolu,
16 kisi (% 14,20) fazla kilolu ve 3 kisi (%2,70) 1. derece-
de obez olarak tespit edildi. Zayif olan bireylerde (BKIi
skoru < 18.50 kg/m2) ve I. derecede obez olan bireyler-
de (BKIi skoru 30-34.90 kg/m2 arasinda) cinsiyetin fi-
ziksel yeterlilik performansi lizerine etkisi istatistiksel
olarak anlaml degildi (Tablo 4).

OSYM’nin belirledigi antropometrik kriterlere gore kati-
limcilarin fiziksel yeterlilik testinde basarili veya basari-
s1z olma durumlarini inceledigimizde, aralarinda istatis-
tiksel olarak anlaml bir fark bulunamadi (p=0.09)
(Tablo 5).

Tablo 1. Katilimcilarin OSYM kriterlerine uygunlugunun cinsiyete gére dagilimi

Cinsiyet
Kadin Erkek Toplam % p
n % n %
Uygun 42 70 18 30 60 53.10
Antropometrik uygunluk _— 0.65
Uygun degil 35 66 18 34 53 46.90
Toplam 77 36 113
Tablo 2. Katilimcilarin antropometrik 6zellikleri
N Ortalama Standart sapma Medyan Minimum Maksimum
Boy(m) 113 1.68 0.083 1.68 1.53 1.90
Agirlik(kg) 113 63.20 11.71 61.00 41.00 100.00
Beden Kiitle indeksi 113 22.13 3.34 21.62 16.42 34.31
Tablo 3. Katilimcilarin Fiziksel Yeterlilik Testindeki Kiimiilatif Basar1 Durumlari
L. 2. 3. 4. 5- Genel Toplam
Basamak Basamak Basamak Basamak Basamak P
Basarili 112 109 104 75 75 75
(9%99,10) (% 97.30) (% 95.40) (% 72.10) (% 100) (% 66.40)
Basarisiz 1 3 5 29 - 38
Bir Sonrak? l?asamaga 112 109 104 75
Gecen Kigi Sayis1
Tablo 4. Beden kitle indeksi gruplarina gére kadinlarda ve erkeklerde FYT bagsari durumunun karsilagtirilmasi
Fiziksel Yeterlilik Testi
Bagarih Basarisiz Toplam p
n % n %
18,5 kg/m2 den zayif Kadin 4 40 6 60 10 027
Erkek 1 100 - - 1 )
. Kadin 32 56.10 25 43.90 57 <0,001
18,5-24,9 arasi normal kiloda Erkek 25 96.10 1 3.90 26 <0,001
25-29,9 arasi fazla kilolu Kadin 3 37.50 5 62.50 8 0.009
Erkek 8 100 - - 8 ’
Kadin 1 50 1 50 2
30-34,9 arasi . Derece obez Erkek 1 100 - ) 1 0.48
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Tablo 5. Katilimcilarin, 0SYM kriterlerine uygunlugu ile fiziksel yeterlilik testi basar1 durumunun karsilastirmasi

Fiziksel Yeterlilik Testi

Basarili Basarisiz Toplam p
n % n %
Antropometik sartlara uygun 44 73.30 16 26.70 60
0.09
Antropometrik sartlara uygun degil 31 58.40 22 41.60 53

Kisilerin boy uzunluklarinin ve viicut agirliklarinin dagi-
limina bakildiginda, basaril olan kisilerin boy uzunluk-
lar1 (p<0.001) ve viicut agirliklar1 (p<0.001) basarisiz
olanlara gore daha yliksekti ve bu durum istatistiksel
olarak anlaml idi (Tablo 6).

ist ekstremite varligl, calisanlarda ilk yaralanma siiresi-
ni kisaltmaktadir. Ayn1 zamanda kadinlarda, erkeklere
oranla ilk yaralanma siiresinin daha kisa oldugu goste-
rilmigtir.16

Calismamizda yas faktori incelemesi miimkiin olmamis-

Tablo 6. Genel katilimc1 popiildsyonunda boy uzunlugunun, fiziksel yeterlilik testi basar1 durumu {izerine etkisinin karsilastirmasi

Fiziksel Yeterlilik testi | Ortalama Standart sapma D
Basarili 75 170 cm 0.08
Boy uzunluklari Basarisiz 38 165 cm 0.56 <0,001
Viicut agirhist Basarili 75 65.32 kg 12.26
girhg Basarisiz 38 59.03 kg 9.36
TARTISMA tir. Ciinkii katilimcilarin hemen hepsi ayni yas araligina

Hastane o6ncesi acil saglik calisanlarinin birgok arastir-
mada, agir fiziksel stres altinda olduklar1 belirtilmis-
tir.51213Fischer ve arkadaslarina gore, polis ve itfaiye
gibi meslek gruplar1 i¢in, uygun ise yerlestirme
(jobmatching) ilkesi dogrultusunda personel istihda-
minda farkli fiziksel standartlar uygulanmaktadir.
Paramedikler adina belirlenen bir dizi zorlu fiziksel
gorev tanimlamasinda sonra, acil saghk hizmetleri ¢ali-
sanlar1 adina da fiziksel istthdam standartlar: getirilme-
si gerektigini savunmuslardir.8 Calismalar genelde fizik-
sel yeterlilik standartlarim1 iki amag¢ i¢in kullanmay1
ongormislerdir. Birincisi; adayin isi yapabilecek fiziki
kapasiteye sahip olup olmadiginin tespitidir. ikincisi ise;
calisma siliresince etkilenimi ve kas-iskelet sistemi yara-
lanmalarinin 6ngoriilebilmesi icin kullanimidir. Fakat
paramedikler adina antropometrik verilerin fiziksel
performansi belirlemede veya o6ngoérmede kullanilip
kullanilamayacagini ortaya koyan benzer ¢alismalarin
azlig1 bizi bu ¢alismaya yoneltmistir.

Maguire ve arkadaslari acil saglik hizmetleri ¢alisanlari-
nin yaralanma riskinin, acil saglik hizmetleri disinda
calisanlara oranla daha yiiksek oldugunu belirtmis, yas
ve cinsiyetin en 6nemli yaralanma faktorleri oldugunu
sdylemistir. 25-34 yas arasindaki kadin ¢alisanlarin en
riskli grup oldugunu ortaya koymustur.14

Jenkins ve arkadaslarina gore; fiziksel uygunluk,
paramedikler adina isyeri ortamindaki yaralanmalarda
onemli bir parametredir ve bu parametre is sonrasi
yaralanmalar1 6ngérmede bize yol gdsterici olabilmek-
tedir. Bunun yaninda paramedikler i¢in isin kolay veya
zorlugunu belirleyen parametreler ile yaralanmanin
tlrd arasindaki iliskiyi belirlemek i¢in farkli ¢calismalara
ihtiya¢ vardir.15

Calismamiz dogrultusunda cinsiyet faktdriiniin fiziksel
performans iizerine etkisinin 6nemi bircok calismada
karsimiza ¢ikmaktadir. Bununla beraber gévdenin farkl
bolgelerinde karsilasilan hem kas kuvveti hem de kas
hacmi acisindan zayif ekstremiteler, is akisin1 bozacak
onemli dlglitlerdir. Kennedy ve arkadaslarina gore, zayif
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sahip (19-22 yas) bireylerden olusmaktaydi. Gamble ve
arkadaslar1 uzun siiren vaka operasyonlari sirasinda
paramediklerin kalp hizlarinin anaerobik esik degerin
izerine ¢iktigini, 6zellikle yas ile beraber fiziksel kapasi-
tenin azaldigini, bu durumun ambulans ekiplerinin segi-
minde dikkate alinmasi gerektigini, istihdam o6ncesi
fiziksel standartlarin gerekliligini ve erken emeklilik
yasinin dikkate alinmasi gerektigini savunmustur.1?
Ulkemizde istihdam adina uygulanan fiziksel kapasite
tayininde kullanilabilecek herhangi bir 6l¢iitiin olmama-
s1, atamalarda yapilan insan se¢iminin ise uygunlugunu
tartisir hale getirmistir. Bu uygunluk bizi hem is ile ilgili
yaralanmalardan koruyacak bir degerlendirmeye gotii-
riir, hem de isgiicli kayiplarinin 6niine gecmek icin bize
yol gosterici olabilir. Legge ve arkadaslari istihdam
oncesi fonksiyonel kapasite degerlendirmesinin is ile
ilgili kas-iskelet sistemi yaralanmalarini éngérmek adi-
na kullanilabilecegini belirtmislerdir.18

Cesitli iilkelerde paramedikler adina farkh standartlar-
da fiziksel kapasite testleri uygulaniyor olsa da, ¢alisma-
mizin Ozelinde Kanada’da uygulanan “Omni Life
Support’s Paramedic Physical Ability Test” icin de cinsi-
yetler arasindaki farkliliklar1 belirleyebilecek bir calis-
maya ihtiya¢ vardir. Zira Armstrong ve arkadaslar1 uy-
gulanan fiziksel yeterlilik testlerinin cinsiyete dayali
farkliliklarinin belirlenmesi gerektigini belirtmislerdir.19
Makhoul ve arkadaslari, kadinlarin fiziksel performans-
larim1 arttirmak igin alt beden kaslarindan daha ¢ok
faydalanma egiliminde olduklarini, ¢alisanlarin fiziksel
kapasitelerini arttirabilmeleri i¢in farkli tasima strateji-
leri gelistirebileceklerini iletmistir.20

Calismamizda cinsiyet faktoriiniin fiziksel yeterlilik
izerine etkisi ortaya konulmustur. Bu durum beden
kitle indeksi skoru ¢ok diisiik olan zayif diyebilecegimiz
bireylerde ve I. derecede obez kisilerde ortadan kalk-
maktadir. Petersen ve arkadaslar1 da, kadin ve erkek
arasindaki performans farkhliklarinin antropometri ve
cinsiyete dayali gii¢ ve endurans farkliliklarindan kay-
naklanabilecegini belirtmistir.2!
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Roberts ve arkadaslari, boyun kadinlar ve erkekler ara-
sindaki performans farkim olusturabilecek bir
antropometrik veri olabilecegini belirtmistir. Boyun
fiziksel performansi etkiledigi gercegi calismamiz 6ze-
linde de kabul gérmis bir veridir. Fakat cinsiyetler arasi
incelendiginde ne kadinlarda ne de erkeklerde boy
uzunlugunun performansi etkiledigine dair bir istatis-
tiksel veriye ulasilamamigstir.22

Jaric ve arkadaslar1 viicut biiytikliiklerinin performans
testleri iizerine etkili oldugunu séylemistir. Fakat farkli
fiziksel performans testleri i¢cin farkli normallestirme
yontemleri uygulanmasi gerektigini belirtmislerdir.23
Calismamizda ise uyguladigimiz fiziksel yeterlilik parku-
runda, boy uzunluklarinin ve agirligin performansi etki-
ledigi, fakat beden kitle indeksinin performansi etkile-
medigi sonucuna varilmistir.

Barnekow-Bergkvist ve arkadaslari, ambulans calisanla-
rinda yorgunluk gelisimine etki eden kriterleri deger-
lendirmis, kilonun aksine boy 6l¢eginin, kadin ¢alisan-
larda yorgunlugun gelisimine etkisine dikkat c¢ekmis-
tir.24 Son donemlerde ambulans hizmetlerinde c¢alisan
kadin sayisindaki artis ile birlikte, fiziksel performans,
vicut biiytikligi ve yorgunluk gelisimi arasindaki iligki-
nin kadin ve erkek ¢alisanlar adina ayri1 ayr1 arastirilma-
siin 6nemi anlatilmistir. Fiziksel performans ve viicut
oOlciileri arasindaki iligkiyi degerlendirdigimiz bu calis-
mamizda; boy uzunlugunun ve viicut agirhginin artisi ile
fiziksel performansin iyilesmesinin 6rneklemde pozitif
iliskili oldugunu sdyleyebiliriz. Fakat bu durum kadin-
larda ve erkeklerde ayr1 olarak cinsiyetler arasinda in-
celendiginde anlamli fark olmadig1 bulundu.

SONUC

Paramedikler adina fiziksel yeterlilik degerlendirme
Olciitleri llkemizde kullanilmamaktadir. Bu ¢alismada
gecmis yillarda uygulanan bir dizi antropometrik olcegi
degerlendirme firsati bulduk. is ortam: ve yapilan mes-
leki uygulamalar g6z oniine alindiginda her meslek
mensubunun minimal fiziksel yeterliligi karsilamasinin,
isin kalitesini arttiracag diisiiniilmektedir.

OSYM’nin belirledigi antropometrik sinirlarin fiziksel
performansi belirlemedeki etkisinin kisithlig1 ¢alisma-
mizda gorilmistir. Antropometrik verilere dayandiri-
lan beden kiitle indeksi sinirlamalarinin paramedikler
icin uygun bir ise yerlestirme kriteri olarak tek basina
kullanilamayacag1 diisliniilmektedir. Antropometrik
Olciilerin kullanilabilirligi miimkiin olmakla beraber, bu
Olciilerin belirlenmesinde, ¢alisma alani olan ambulans
araglarinin antropometrik verileri ile donme ve uzanma
gibi dinamik antropometrik degerlendirmeyi igeren
calismalara ihtiyag vardir.

Hem paramedik adaylarinin hem de sahada aktif olarak
calisan paramediklerin, fiziksel performansi arttirmak
ve fiziksel yeterlilik adina hazir bulunmalari i¢in diizenli
egzersiz aligkanliklar1 edinmesi mesleki uygulamalar
acisindan faydali olabilir.

Bu calisma Karadeniz Teknik Universitesi Saglik Bilim-
leri Enstitiisii Anatomi Anabilim Dalr'nda, Dr. Ogr. Uyesi
Ali Faruk OZYASAR'In damismanliginda yiiriitiillen ayni
isimli yiiksek lisans tezinden iretilmistir.
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Bu ¢alismanin amaci, Tiirkiye’de Pedodonti (Cocuk Dis
Hekimligi) lisansiistii egitiminde tamamlanan tezleri
incelemek ve belirlenen kriterler dogrultusunda deger-
lendirmektir. Calisma i¢in Tiirkiye Ulusal Tez Merkezi'n-
de erisime agik olan ve 2012-2022 tarihleri arasinda
Pedodonti (Cocuk Dis Hekimligi) lisansiistii egitiminde
tamamlanan doktora ve uzmanlik tezleri incelenmistir.
Veriler istatistiksel olarak analiz edilmistir. 293 doktora
(%39.6) ve 446 uzmanlik tezi (%60.4) olmak iizere top-
lam 739 tez degerlendirilmistir. En fazla tez 2022 yilin-
da (133 tez, %18.0) ve en az tez 2012 yilinda (32 tez, %
4.3) tamamlanmistir. 700 tez (%94.7) devlet iiniversite-
sinde ve 39 tez (%5.3) vakif/ozel iiniversitede tamam-
lanmistir. 636 tez (%86.1) kadin yazarlar tarafindan
yazilirken, 103 tez (%13.9) erkek yazarlar tarafindan
yazilmistir. Tez danismanlarinin 1601 doktor 6gretim
liyesi (%21.6), 194’li docent (%26.3) ve 385’i profesor-
diir (%52.1). Tezler en ¢ok ciiriik/koruyucu, restoratif
ve protetik uygulamalar (306 tez, %41.4) ve en az ise
yapay zeka/stres analizi/sonlu elemanlar (11 tez, %1.5)
ve dudak damak yarigi/buruksizm/temporomandibular
eklem rahatsizligt (12 tez, %1.6) konusundadir.
Laboratuvar calismasi/in vitro en ¢ok kullanilan (286
tez, %38.7) ve bilgisayar tabanh ¢alisma/in siliko (12
tez, %1.6) en az kullanilan metodolojidir. Ulkemizde
uzmanlik egitimin baglamasini takiben doktora tezlerin-
de azalma ve uzmanlik tezlerinde artis oldugu gozlen-
mistir.

Anahtar kelimeler: Lisansiistii Egitim, Pedodonti
(Cocuk Dis Hekimligi), Tez

Makale Gelis Tarihi : 28.12.2023
Makale Kabul Tarihi: 29.03.2024

ABSTRACT

The aim of this study is to examine of the theses com-
pleted in Pedodontics (Pediatric Dentistry) postgradu-
ate education in Tiirkiye and to evaluate them according
to determined criteria. Doctoral (PhD) and master's
(MSc) theses completed in Pedodontics (Pediatric Den-
tistry) postgraduate education between 2012-2022
years and accessible in the Tirkiye National Thesis Cen-
ter, were examined for study. The data were analyzed
statistically. A total of 739 theses were evaluated, con-
sisting of 293 doctoral (39.6%) and 446 master’s theses
(60.4%). The highest number of these were completed
in 2022 year (133 theses, 18.0%), while the lowest
number of these were completed in 2012 year (32 the-
ses, 4.3%). Out of the total, 700 theses (94.7%) were
completed at public universities, and 39 theses (5.3%)
were completed at private universities. 636 theses
(86.1%) were written by female authors, while 103
theses (13.9%) were written by male authors. 160 of
these advisors were assistant professor doctor (21.6%),
194were associate professor (26.3%), and 385 were
professor (52.1%). The theses mainly focused on topics
such as caries/preventive, restorative, and prosthetic
applications (306 theses, 41.4%), while the least fo-
cused topics were artificial intelligence/stress analysis/
finite elements (11 theses, 1.5%) and cleft lip and pal-
ate/bruxism/temporomandibular joint disorder (12
theses, 1.6%). The most used methodology was labora-
tory study/in vitro (286 theses, 38.7%), while the least
used methodology was computer-based study/in silico
(12 theses, 1.6%). Following the start of master’s educa-
tion in our country, a decrease in doctoral theses and an
increase in master’s theses have been observed.
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GIRIS

Pedodonti (Cocuk Dis Hekimligi), dis hekimliginin tiim
alanlarini kapsayan, ¢ocuklar ve ergenler icin hem koru-
yucu hem de tedavi edici bakimi saglayan, yasa gore
6zellesmis genis bir uygulama alani olan bilim dahdir.12
Ulkemizde bu alanda lisansiistii egitim olarak hem dok-
tora hem de uzmanlik egitimleri verilmektedir.
Uzmanlik egitimi ¢ekirdek egitim miifredatinda gocuk
dis hekimliginin tanimi, “saglikl ve 6zel tedavi gereksi-
nimi (zihinsel ve bedensel engelli bireyler, sistemik has-
talig1 olan bireyler) olan bebek, cocuk ve addlesanin
biiylime ve gelisim donemlerine gore siit ve gen¢ daimi
dislerin ve g¢evre dokularinin tedavi planlamalarinin
yapildigl, davranis yonlendirmesi ile tiim dis hekimligi
tani, tetkik ve tedavilerini {istlenen eriskin dis hekimli-
ginden tiimiiyle ayrilan, kendine 6zgii konulari, sorunla-
r1 ve yaklasimi olan bir uzmanlik dalidir” seklinde yapil-
mistir.3 Cocuk dis hekimligi, literatiirdeki giincel bilgileri
kullanarak hastalara en son bilimsel gelismeler 15181nda
tedavi olanaklar1 sunmaktadir. Uzman hekimler genel-
likle mesleki deneyimlerden, yaygin klinik uygulamalar-
dan, uzmanlik ve doktora egitimlerinden, seminer ve
kurslardan edindikleri bilgilerden yararlanarak tedavi
kararlarimi verirler. Ayn1 zamanda bu kararlarini verir-
ken, dogrulanmis araglardan elde ettikleri tibbi litera-
tlirden de destek alirlar.+6

Cocuk Dis Hekimligi glinimiizde dis hekimliginin en
fazla gelisime acgik olan ve en ¢ok ihtiya¢ duyulan dis
hekimligi uzmanlik dallarinin basinda gelmektedir.” Bu
gelisen uzmanlik dali, dis hekimliginin neredeyse tiim
konularini ele almaktadir. Diger bir yandan iletisim be-
ceresi ytiksek, sosyal yonii gelismis hekimlerin yetisme-
sine katki saglamaktadir. Tiim bu sebeplerden dolay1
yeni mezun hekimler arasinda popiilaritesi artmis ve en
¢ok tercih edilen uzmanlik dallarindan biri haline gel-
mistir.8

Tiirkiye’de Pedodonti alaninda lisanstistii egitim almak
isteyen dis hekimleri ya doktora egitim programina
basvurarak ya da Dis Hekimliginde Uzmanlik Sinavi’'ni
(DUS) kazanarak lisansiistli egitim alabilmektedir. Co-
cuk Dis Hekimligi uzmanhk egitimi, fakiilte egitimden
sonra Ug¢ yillik lisansiistii egitimini kapsayan bir siireg-
tir. Bu egitimin en dnemli parcalarindan birisi de tez
yazmaktir. Hem uzmanlik hem de doktora egitiminin
tamamlanabilmesi i¢in tezin yasal olarak basarili olmasi
zorunlulugu vardir.®

Uzmanlik ve doktora tezleri, bilimsel arastirmanin ilk
basamagidir. Tez yazma silireci uzmanlik ve doktora
ogrencilerine 6nemli beceriler kazandirmaktadir. Bu
becerilerin basinda hipotez olusturma, veri toplama,
verileri analiz etme ve sonuglar1 degerlendirme gelmek-
tedir.”

Literatiire bakildiginda iilkemizde dis hekimliginde li-
sanslistll egitimde tamamlanan tezlerin incelenmesine
yonelik sinirh sayida ¢alisma yapilmistir. Meri¢ ve ark.
yaptiklar1 ¢alismada 2017-2021 yillar1 arasinda Orto-
donti lisansiisti egitiminde hazirlanan tezleri incelemis-
lerdir.10 Ozkalayci ve ark. ise yaptiklar calismada 2016-
2020 yillar1 arasinda Ortodonti lisansiistli egitiminde
hazirlanan tezlerin yaymlanma oranlarini incelemisler-
dir2! Yurtdis1 literatiire bakildiginda, Garcia ve ark.
2008-2020 yillar1 arasinda Pedodonti dergilerinde ya-
yinlanan makalelerin bibliyometrik analizini yaparak
makale ve yazar bazli parametreleri incelemislerdir.12

Bununla birlikte, Pedodonti (Cocuk Dis Hekimligi) lisan-
siistii egitiminde tamamlanan tezler ile ilgili yapilan
herhangi bir ¢alisma bulunmamaktadir. Bu ¢alismada;
Tiirkiye’de Pedodonti (Cocuk Dis Hekimligi) lisansiistii
egitiminde tamamlanan tezleri incelemek ve belirlenen
kriterler dogrultusunda degerlendirmek amag¢lanmistir.

GEREC VE YONTEM

Bu ¢alismada, yalnizca Tiirkiye Ulusal Tez Merkezi'nin
(www.tez.yok.gov.tr) 30 Mayis 2023 tarihli herkesin
erisimine agik olan tezler degerlendirilmistir ve hicbir
katilimci ¢alismaya dahil edilmemistir.

Calisma icin Tiirkiye’de Pedodonti (Cocuk Dis Hekimli-
§i) lisansiistii egitimde tamamlanan doktora ve uzman-
lik tezleri incelenmistir. Calismaya dahil edilecek tezle-
rin belirlenebilmesi i¢in arama motorunun detayl tara-
ma kisminda bir arama yapilmistir. Arama anabilim
dalina gore filtrelenmis ve sadece Pedodonti (Cocuk Dis
Hekimligi) alanindaki doktora ve uzmanlik tezleri taran-
migtir.

Tezlerin ¢alismaya dahil edilme kriterleri su sekilde
belirlenmistir:

Tirkiye'deki devlet veya vakif/6zel Giniversitelerde yt-
ritilmiis ve tamamlanmis olan Pedodonti (Cocuk Dis
Hekimligi) alanindaki doktora veya uzmanlik tezleri,
Ulusal Tez Merkezi'ne yiiklenmis ve 2012-2022 yillar1
arasinda tamamlanmis olan doktora veya uzmanlik tez-
leridir.

Tezlerin ¢alismadan hari¢ tutulma Kriterleri su sekilde
belirlenmistir:

Ulusal Tez Merkezi'ne yiiklenmemis veya heniiz tamam-
lanmamus tezler, Yiiksek lisans tezleri, 2012-2022 yillar1
arasinda olmayan veya Pedodonti (Cocuk Dis Hekimligi)
alaninin disindaki tezlerdir.

Calismaya dahil edilen tezler yil, iniversitenin adi, iini-
versitenin devlet veya vakif/6zel olusu, iiniversitenin
bulundugu cografi bolge, tez tiirii (doktora veya uzman-
lik), yazarin cinsiyeti, danismanin unvani,danismanin
cinsiyeti, konu, metodoloji ve amag¢ basliklar1 altinda
degerlendirilmistir. Veriler IBM SPSS V23. paket progra-
mi1 kullanilarak istatistiksel olarak analiz edilmistir.
Kategorik veriler frekans (yiizde) olarak hesaplanmistir.

BULGULAR

2012-2022 yillar1 arasinda 293 doktora ve 446 uzman-
lik tezi olmak {lizere toplam 739 tez oldugu tespit edil-
mistir. En fazla tez 2022 yilinda (133 tez, %18) ve en az
tez 2012 yilinda (32 tez, %4.3) tamamlanmistir. Tezle-
rin yillara gore dagihimlari Tablo 1’de sunulmustur.
Tezlerin yiritildigi tniversitelere gore dagilimlari
incelendiginde, toplam 39 tniversitenin tez kayitlarina
ulasilmistir. En fazla tez tamamlayan tniversitenin dev-
let {iniversiteleri arasinda Marmara Universitesi (54 tez,
%7.3) ve vakif/dzel liniversiteler arasinda ise Yeditepe
Universitesi (26 tez, %3.5) oldugu tespit edilmistir
(Tablo 2). Universitelerin devlet veya vakif/6zel olusu
incelendiginde, 700 tezin (%94.7) devlet liniversitesin-
de ve 39 tezin (%5.3) vakif/6zel liniversitede tamam-
lanmis oldugu goriilmiistiir. Tezlerin cografi bolgeleri-
mize gore dagilimlari incelendiginde, en ¢ok i¢ Anadolu
Bolgesi'nde (265 tez,%35.9) ve en az Giineydogu Anado-
lu Bolgesi'nde (41 tez, %5.6) tezlerin tamamlandig1 go-
rilmistiir (Sekil 1).
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Tablo 1. Tezlerin yillara gére dagilimlar:

Giiler ¢, Alper ES

Yil Tez Sayisi Yiizde (%)
2012 32 4.33
2013 39 5.28
2014 44 5.95
2015 60 8.12
2016 53 7.17
2017 62 8.39
2018 55 7.44
2019 79 10.69
2020 89 12.04
2021 93 12.58
2022 133 18.0

Toplam 739 100

Tablo 2. Tezlerin liniversitelere gore dagilimi

Universite Tez Sayis1 Yiizde (%)

Marmara 54 7.31

Gazi 47 6.36

Ankara 45 6.09

istanbul 44 5.95

Selguk 38 5.14

Hacettepe 36 4.87

Siileyman Demirel 32 4.33

Dicle, Ondokuz Mayis 30 4.06

Atatiirk, Ege 29 3.92

Karadeniz Teknik 27 3.65

Yeditepe 26 3.52

Sivas Cumhuriyet 22 2.98

Erciyes 21 2.84

Kirikkale 20 2.71

Inénii 19 2.57

Cukurova 18 2.44

Akdeniz 17 2.30

Eskisehir Osmangazi, Necmettin Erbakan, Ordu 14 1.89

[zmir Katip Celebi 12 1.62

Biilent Ecevit, Gaziantep 11 1.49

Aydin Adnan Menderes, Bezmi Alem, Hatay Mustafa Kemal 10 1.35

Recep Tayyip Erdogan 8 1.08

Kocaeli, Saghk Bilimleri 7 0.95

Tokat Gaziosmanpasa 6 0.81

Usak 5 0.68

Pamukkale, Afyonkarahisar 4 0.54

Trakya 3 0.41

Baskent, GATA 2 0.27

Medipol 1 0.14

Toplam 739 100
5.55% ® Marmara Bolgesi 150

6.50% ]
20.03% B Ege Bolgesi 100
Karadeniz Bolgesi 50
\ 8.66% Akdeniz Bolgesi 0 I I I I. |I |I .I |I |I al »
N l¢ Anadolu Bolgesi 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
12.99% # Dogu Anadolu Bélgesi
10.42% mDoktora MUzmanhk

B Gilneydogu Anadolu Bolgesi

Sekil 1: Tezlerin bolgelere gore dagilimlar:

Tezlerin tiirlerine gore dagilimlar1 incelendiginde,
293’tiniin doktora (%39.6) ve 446’sinin uzmanhk (%
60.4) tezi oldugu gériilmiistiir. Ulkemizde uzmanhk
egitimin baslamasin takiben doktora tezlerinde azalma
ve uzmanlik tezlerinde artis oldugu tespit edilmistir.
Tez tiirlerinin yillara gore dagilimlar: Sekil 2’de sunul-
mustur.

Saghk Bilimleri Dergisi (Journal of Health Sciences) 2024; 33 (2)

Sekil 2: Tez tiirlerinin yillara gore dagilimlar:

Tezlerin yazarin cinsiyetine gore dagilimlar1 incelendi-
ginde, 636 tez (%86.1) kadin yazarlar tarafindan yazilir-
ken,103 tez (%13.9) erkek yazarlar tarafindan yazilmis-
tir.

Tezlerin danisman unvanina gore dagilimlari incelendi-
ginde,160’1nin doktor 6gretim liyesi (%21.6), 194’liniin
docent (%26.3) ve 385’inin profesor (%52.1) bir danis-
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man tarafindan ytritildigi tespit edilmistir. Es danis-
man varlig1 incelendiginde, 47 tezin (%6.4) es danisma-
n1 varken 692 tezin (%93.6) es danismaninin olmadig
gorilmigstir. Danisman cinsiyetine gére dagihim ince-
lendiginde, 507’sinin kadin (%69.9) ve 232’sinin erkek
danisman (%30.1) oldugu goriilmustiir. Sekil 3’te danis-
manlarin unvan ve cinsiyete gore dagilimlar1 sunulmus-
tur.

Tezlerin konusuna gore dagilimlar: incelendiginde, tez-
lerin en ¢ok c¢iiriik/koruyucu, restoratif ve protetik uy-
gulamalar (306 tez, %41.4) ve en az ise yapay zeka/
stres analizi/sonlu elemanlar (11 tez, %1.5) ve dudak
damak yarigi/buruksizm/temporomandibular eklem
rahatsizhigr (12 tez, %1.6) konu basliklar: altinda top-
landig1 tespit edilmistir (Tablo 3).

Tezlerin metodolojilerine gére dagilimlar: incelendigin-
de, laboratuvar c¢alismasi/in vitronun en ¢ok kullanilan
(286 tez, %38.7) ve bilgisayar tabanli ¢alisma/in siliko-
nun (12 tez, %1.6) en az kullanilan metodoloji oldugu
gorilmiistiir (Tablo 4).

300

200

S =l =l II

Doktor Ogretim

Uyesi

Docent Profestir
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Sekil 3: Danismanlarin unvan ve cinsiyete gore dagilimlari

Tablo 3. Tezlerin konusuna goére dagilimlari

Tezlerin amaglarina gére dagilimlar incelendiginde en
¢ok malzeme basarisi (¢ekme, kirma vb. deneysel) (284
tez,%38.4) ve tanisal, gecerlilik, giivenilirlik (221 tez, %
29.9), en az ise yapay zeka/stres analizi/gerilme analizi
(11 tez,%1.5) bashginda tezlerin yiiriitildigi tespit
edilmigtir (Tablo 5).

TARTISMA

Tez bilimsel bir arastirmanin raporlandigi ve arastirma-
cinin somut bir konu lizerinde sistematik ve tarafsiz bir
arastirma sonucunda elde ettigi bulgular1 teorik bir
altyapiya sahip olarak derledigi bilimsel g¢alisma-
dir.13Ayn1 zamanda uzmanlik ve doktora egitimlerinin
onemli bir pargasidir.® Lisansiistii egitimin bu 6nemli
pargasindaki egilimlerin analizi hem {ilkemiz Pedodonti
(Cocuk Dis Hekimligi) akademik yaklasiminin degerlen-
dirilmesini saglayacak, hem de yazarlara yapmay1 dii-
stiindiikleri tez ve makale c¢alismalarini belirlerken
onemli bir rehber olacaktir.

Bu ¢alisma icin literatiirii inceledigimizde, konuyla ilgili
Pedodonti (Cocuk Dis Hekimligi) alaninda yapilmis bir
¢alismanin olmadigl tespit edilmistir. Bu konuya benzer
bibliyometrik ¢alismalara bakildiginda, ¢alismalarin
popiiler Pedodonti (Cocuk Dis Hekimligi) dergilerinde
yayinlanan makaleleri inceleyip konu, calisma tasarimi
veya en ¢ok atifta bulunulan makaleler gibi parametre-
lerde incelemeler yaptiklar: tespit edilmistir.1214 Calis-
mamizda ise tiim tezler daha detayl parametreler dik-
kate alinarak degerlendirilmistir. Ulkemizde Dis Hekim-
liginde Uzmanlhk Sinav1 (DUS) baslangic zamam 2012
yili oldugundan dolayi, ge¢gmisten giiniimiize uzmanhk
ve doktora egitim programlarinin karsilastirilmasinin
yapilabilmesi i¢in 2012-2022 yillar1 arasinda tamamla-

Konu Tez Sayisi Yiizde (%)
Ciirtik/ Koruyucu, Restoratif ve Protetik Uygulamalar 306 41.41
Endodontik Uygulamalar 96 12.99
Dudak Damak Yarig1/ Bruksizm/ Temporomandibular Eklem Rahatsizlig1 12 1.62
Radyoloji/ Sistemik Hastaliklar/ Dental Anomaliler 111 15.02
Oral Hijyen/ Ag1z-Dis Saghg1/ Periodontoloji/ Oral Mikrobiyom 44 5.95
Davranis Yonlendirme/Genel Anestezi 14 1.89
Yapay Zeka/Stres Analizi/Sonlu Elemanlar 11 1.49
Travma 22 2.98
Diger (Birden Fazla Konu igeren Tezler) 123 16.64
Toplam 739 100
Tablo 4. Tezlerin metodolojilerine gore dagilimi
Metodoloji Tez Sayis1 Yiizde (%)
Klinik Calisma/in Vivo 111 15.02
Laboratuvar Galismasi/in vitro 286 38.70
Ol¢iim Calismasi (Model, Radyografi, Fotograf) 40 5.41
Deney Hayvani Calismasi 17 2.30
Bilgisayar Tabanh Calisma/in Siliko 12 1.62
Anket Calismasi 47 6.36
Diger (Birden Fazla Yontem icerenler) 226 30.58
Toplam 739 100
Tablo 5. Tezlerin amaglarina gére dagilimi
Amag Tez Sayis1 Yiizde (%)
Tedavi/Takip 119 16.10
Tanisal, Gegerlilik, Giivenilirlik 221 29.91
Malzeme Basarisi (Cekme, Kirma vb. Deneysel) 284 38.43
Yapay Zeka/Stres Analizi/Gerilme Analizi 11 1.49
Egitim, Farkindalik, Bilgi, Memnuniyet 38 5.14
Diger (Birden Fazla Amac icerenler) 66 8.93
Toplam 739 100
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nan tez ¢alismalari ¢calismaya dahil edilmistir.
Kiiciikesmen ve ark. dis hekimligi lisans 6grencilerinde
yaptiklar1 bir anket c¢alismasinda, 6grencilerin %
82.3’linlin uzmanlik ve doktora egitiminin yapilmasi
gerektigini diisiindiiklerini bildirmislerdir.!s Ozkalayci
ve ark. yaptiklar1 ¢alismada ise uzmanlik egitiminin
doktora egitimine gore daha fazla tercih edildigini rapor
etmislerdir.l! Calismamizda benzer olarak 2012 yilin-
dan 2022 yilina kadar olan tez sayilarinda artis oldugu
ve bu artisin doktora tezlerinin zaman icinde azalmasi-
na ragmen uzmanlik tezlerinin ani artisindan kaynak-
landig1 goriilmiistiir. Bu durumun uzmanlik egitiminin
2012 yilindan giinlimiize kadar popiilerliginin artmasi
ve acilan yeni dis hekimligi fakiltelerinin uzmanlk ve
doktora programina dahil olmalarindan dolay1 artan
kontenjan sayisindan kaynaklandigi disiiniilmektedir.
Uzmanlik egitiminin doktora egitimine gore daha fazla
tercih edilmesinin sebebinin ise uzmanlik egitiminin
hekime sagladig1 statii ve ekonomik imkanlar oldugu
diistiniilmektedir.

Merig ve ark. yaptiklari Ortodonti alanindaki ¢alismada
en fazla tezin tamamlandig1 {niversitenin Siileyman
Demirel Universitesi oldugunu rapor etmislerdir.10 Ca-
lismamizda ise tezlerin tamamlandigl iniversitelerin
dagilimlar: incelendiginde, Pedodonti (Cocuk Dis He-
kimligi) alaninda tiim {iniversiteler arasinda en fazla
uzmanlik ve doktora tezi tamamlanan iniversitenin
Marmara Universitesi oldugu gdriilmiistiir. Bulgular
arasindaki farklilik, incelenen tezlerin farkli uzmanlhk
alanlarinda olmasindan veya iniversitelerin akademik
kadro ve egitim programlari arasindaki farkliliklardan
kaynaklanmis olabilir.

Kizila1 ve ark. dis hekimligi lisans 6grencilerinde yaptik-
lar1 bir anket ¢alismasinda kadinlarin Pedodonti uzman-
lik egitimini erkeklerden daha ¢ok tercih ettigini bildir-
mislerdir.t¢ Calismamizda da benzer olarak yazar ve
danisman cinsiyeti incelendiginde, kadin yazarlarin ve
kadin danismanlarin sayisi erkek yazar ve erkek danis-
manlarin sayisina gore daha fazla oldugu goriilmiistiir.
Bu bulgular 1s18inda Pedodonti (Cocuk Dis Hekimligi)
lisansiistlii egitiminin kadinlar arasinda daha popiiler
oldugu soylenebilir.

Ohta ve ark. bir Pedodonti dergisinin 20 yillik
bibliyometrik analizini yaptiklar1 calismada en ¢ok ter-
cih edilen konunun ¢iirtik oldugunu sonrasinda ise
restoratif dis hekimliginin geldigini bildirmislerdir.1”
Benzer sekilde Poletto ve ark. bir Pedodonti dergisi
iizerinde yaptiklar1 bibliyometrik calismada yayinlanan
makalelerin konu dagilimlar1 incelendiginde, en ¢ok
tercih edilen konu baghginin ¢iiriik/koruyucu dis he-
kimligi oldugunu, en ¢ok tercih edilen ikinci konu basli-
ginin ise restoratif dis hekimligi/dental materyaller
oldugunu rapor etmislerdir.!8 Calismamizda da tezlerin
konu dagilimlari incelendiginde benzer sekilde sonuglar
ile karsilasilmistir. Tez konusu se¢iminin en fazla ¢ii-
riik/koruyucu, restoratif ve protetik uygulamalar ile
ilgili oldugu gorilmiistiir. Tirkiye Agiz ve Dis Saghgi
Profili 2018 (TADSAP-2018) verilerine gore; bes yas
grubunda ciirtik prevalans1 %64.4’tiir ve her on ¢ocuk-
tan yaklasik yedisi daha 6nce bir dis hekimine gitme-
mistir. On iki yas grubunda ise c¢iiriik prevalanst %
46.6'dir ve her dort cocuktan biri daha 6nce bir dis heki-
mine gitmemistir. Tespit edilen veriler dikkate alindi-
ginda iilkemizde ¢iiriik prevalansi yiiksektir ve dis heki-
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mine gitme orani ise oldukea diisiiktiir. Ulkemizde cii-
riik oraninin bu denli ytiksek olmasinin tez konularinda
da bu konuya egilimin artmasina katki sagladigi soyle-
nebilir.1?

Merig ve ark. yaptiklar: ¢alismada tezlerin metodolojisi-
ne gore inceleme yapildiginda Ortodonti alaninda daha
¢ok Klinik ¢alisma/in vivo'nun yapildigini rapor etmis-
lerdir.l® Bununla birlikte ¢alismamizda Pedodonti
(Cocuk Dis Hekimligi) alaninda tamamlanan tezlerin
metodolojisi incelendiginde, laboratuvar calismasi/in
vitronun daha c¢ok tercih edildigi goriilmiistiir. Bu du-
rum uzmanlk alanlarindaki klinik ¢alisma farkhiligi,
klinik calismalarin uzun siirmesi, etik kaygilar, Cocuk
Dis Hekimligi uzmanlik egitiminin diger bazi branslara
gore uzmanlik egitim siiresinin daha kisa fakat rotasyon
egitimlerinin daha fazla olusu ile agiklanabilir.
Calismamizda en az tercih edilen metodoloji bilgisayar
tabanli ¢alisma/in siliko olmustur. Bununla birlikte,
yapilan pek ¢ok calismada bilgisayar tabanli ¢alismala-
rin teknolojinin gelisimiyle birlikte ilerleyen yillarda
artacagl bildirilmistir.20-2¢ Benzer sekilde teknolojik
gelismeler ile paralel olarak, ilerleyen yillarda yapay
zeka, sonlu elemanlar analizi, ti¢ boyutlu yazicilar ve ii¢
boyutlu goriintiileme yontemleri gibi konularda popii-
lerligin artmasi beklenmektedir.

Bu ¢alismanin bazi smirhliklan vardir. ilk olarak bu
calismada 2012-2022 yillar arasindaki tezler degerlen-
dirilmistir. Farkli zaman dilimlerinde bulgularda degi-
siklik olabilir. Ikinci olarak bu galismada iilkemizde
Pedodonti (Cocuk Dis Hekimligi) alanindaki tezler de-
gerlendirilmistir. Farkl alanlarda bulgularda degisiklik
olabilir. Son olarak bu ¢alismada tamamlanmis ve Ulusal
Tez Merkezine yiliklenmis tezler degerlendirilmistir.
Bununla birlikte, heniiz tamamlanmamis veya tamam-
landig1 halde Ulusal Tez Merkezi’'ne yiliklenmemis tezler
bulunabilir. Pedodonti (Cocuk Dis Hekimligi) lisansiistii
egitiminde tamamlanan tezlerin arastirma alanindaki
egilimleri anlayabilmek i¢cin daha ileri ¢alismalar yapil-
masi gerekmektedir.

SONUC

Calismamizin sinirlar1 dahilinde asagidaki sonuglar elde
edilmigtir:

Ulkemizde uzmanlk egitimin baslamasini takiben dok-
tora tezlerinin sayisi azalirken uzmanlik tezlerinin sayi-
sinda artis gorilmiistiir.

Ulkemizde Pedodonti (Cocuk Dis Hekimligi) lisansiistii
egitimi kadinlar arasinda daha popiilerdir.

Tezler en ¢ok ciriik/koruyucu, restoratif ve protetik
uygulamalar (306 tez, %41.4) ve en az ise yapay zeka/
stres analizi/sonlu elemanlar (11 tez, %1.5) ve dudak
damak yarigi/buruksizm/temporomandibular eklem
rahatsizhig1 (12 tez, %1.6) konusundadir.

Etik Komite Onayi: Bu calismada, yalmzca Tirkiye
Ulusal Tez Merkezi'nin (www.tez.yok.gov.tr) 30 Mayis
2023 tarihli, herkesin erisimine agik olan tezler deger-
lendirilmistir. Bu ytizden etik kurul onayma ihtiya¢ du-
yulmamistir.

Bilgilendirilmis Onam: Calismada, hi¢cbir katiimci
dahil edilmemistir. Bu ytizden bilgilendirilmis onam yer
almamaktadir.
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0z

Niifusun artmasi ve yemek kiiltiiriiniin degismesi ile gida katki
maddelerinin sayis1 ve ¢esidi 6nemli olglide artmistir. Gida
katki maddelerinin kontrolsiiz ve amaglar1 disinda kullanimini
onlemek icin cesitli yasal diizenlemeler olsa da tiiketiciler
arasinda gida katki maddelerinin zararh olduguna dair yanlhs
bir inang¢ vardir. Ayrica son yillarda insanlar saghk bilgilerine
erismek icin interneti daha fazla kullanmaya bagslamistir.
YouTube™, beslenme ve saglik bilgilerine erismek i¢in siklikla
kullanilan platformlardan biridir. Ancak paylasilan bilgiler i¢in
ne yazik ki bir denetim mekanizmasi bulunmamaktadir. Ayrica
gida katki maddeleri gibi tartismali konularda ortaya ¢ikan
bilgi kirliligi, bu denetimin 6nemini daha da artirmaktadir. Bu
nedenle, bu ¢alismanin amaci, gida katki maddeleri hakkinda
bir bilgilendirme kaynagi olarak YouTube videolarini degerlen-
dirmektir. Calismaya 96 video dahil edilmistir. Videonun ismi,
linki, ytiklenme tarihi, siiresi, goriintillenme sayisi, yorum
sayisi, begenme ve begenmeme sayisi ve yilikleme kaynagi
bilgileri (Kisisel bloglar, saglik profesyonelleri ve gida profes-
yonelleri) kaydedilmistir. Daha sonra izlenme orani, begenme
orani ve video gli¢ indeksi (Video Power Index-VPI) degerleri
hesaplanmistir. Video Kkalitesini degerlendirmek igin arastir-
macilar tarafindan olusturulan Igerik Degerlendirme Skoru,
Modifiye DISCERN Olcegi ve Global Kalite Skoru (Global
Quality Score-GQS) kullanilmistir. Videolar, gida katki madde-
leri konusunda bilgi sahibi iki aragtirmac tarafindan izlenerek
degerlendirilmistir. Calismanin temel bulgulari, gida profesyo-
nelleri tarafindan paylasilan videolarin GQS ve icerik Degerlen-
dirme Skorunda saghk profesyonelleri ve kisisel bloglardan
daha yiiksek puan aldigini ortaya koymustur (p<0.001). Her ti¢
6lcekte en distik puan alan videolar kisisel bloglar tarafindan
paylasilanlar olmustur (p<0.001). Ayrica Igerik Degerlendirme
Skoru ile VPI (r=0.308, p=0.002) ve izlenme oranlar1 (r=0.308,
p=0.002) arasinda pozitif korelasyon oldugu belirlenmistir.
Ancak video Kkalitesi puanlari ile begenme oranlarinin negatif
iligkili oldugu saptanmistir (p<0.05). Sonuglar, gida katki mad-
deleri konusunda uzmanlar tarafindan yapilan bilgilendirme-
nin 6nemini gostermis olup, YouTube™ platformunda beslen-
me ve saglik alaninda yayimlanan videolarin denetlenmesinin
6nemini vurgulamistir.

Anahtar kelimeler: Bilgi kaynagi, gida katki maddeleri, video,
YouTube

Makale Gelis Tarihi : 15.01.2024
Makale Kabul Tarihi: 13.06.2024

ABSTRACT

With the increase in population and change in food culture, the
number and variety of food additives have increased signifi-
cantly. Although there are various legal regulations to prevent
the uncontrolled and unintended use of food additives, there is
a false belief among consumers that food additives are harmful.
Additionally, in recent years, people have begun to use the
internet more to access health information. YouTube™ is a
frequently used platform to access nutrition and health infor-
mation. However, unfortunately, there is no control mechanism
for the information shared. In addition, the information pollu-
tion that arises on controversial issues such as food additives
further increases the importance of this control. Therefore, the
aim of this study was to evaluate YouTube videos as a source of
information about food additives. Ninety-six videos were in-
cluded in the study. The name of the video, its link, upload date,
duration, number of views, comments, likes, and dislikes, and
upload source information (Personal blogs, health profession-
als, and food professionals) were recorded. Then, viewing
rates, like rates and video power index (VPI) values, were cal-
culated. The Content Evaluation Score, created by the research-
ers, the Modified DISCERN Scale, and the Global Quality Score
(GQS) were used to evaluate video quality. The videos were
watched and evaluated by two researchers who are knowl-
edgeable about food additives. The study’s key findings re-
vealed that videos shared by food professionals scored higher
on the GQS and Content Evaluation Score than health profes-
sionals and personal blogs (p<0.001). The videos with the
lowest scores on all three scales were those shared by personal
blogs (p<0.001). Additionally, it was determined that there was
a positive correlation between Content Evaluation Score and
VPI (r=0.308, p=0.002) and viewing rates (r=0.308, p=0.002).
However, it was found that video quality scores and liking rates
were negatively related (p<0.05). The results demonstrated the
importance of information provided by experts on food addi-
tives and emphasized the importance of monitoring videos
published on the YouTube™ platform in nutrition and health.

Keywords: Information source, food additives, video, YouTube
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GIRIS

Gida katki maddeleri, “normalde gida olarak tiiketilme-
yen ve normal olarak gidanin tipik bir bileseni olarak
kullanilmayan; tiretim, hazirlama ve isleme agamalarin-
da teknolojik bir amag i¢in gidalara kasitli olarak ekle-
nen, besleyici degeri olmayan herhangi bir madde” ola-
rak tanimlanmaktadir.! Tiirk Gida Kodeksi Gida Katki
Maddeleri Yonetmeligi'nde ise “tek basina gida olarak
tiiketilmeyen, besleyici degeri olan veya olmayan, lire-
tim, isleme gibi asamalarda koruma, stabilize etme gibi
teknolojik amaglarla gidaya ilave edilen, dogrudan ya da
dolayli olarak o gidanin bileseni haline gelen maddelere
verilen genel ad” seklinde tanimlanmistir.2 Gida katki
maddeleri; gidanin korunmasi ve raf démriiniin uzatilma-
s1, besin degerinin iyilestirilmesi, gidanin renk, tat ve
esneklik gibi belirli niteliklerinin gelistirmesi gibi bir¢ok
konuda yarar saglamaktadir. Bu nedenle dogru kullani-
mi1 modern gida endiistrisinde 6nemli bir rol oynamak-
tadir.3

Gilinliimiizde toplum yapisinin ve yemek Kkiiltlriiniin
degismesi, gida katki maddelerinin tiretiminde, sayisin-
da ve ¢esidinde 6nemli bir artisa yol agmistir. Bu durum,
gida katki maddelerinin kontrolsiiz ve amaglar1 disinda
kullanimini 6nlemek i¢in yasal diizenlemelerin yapilma-
sin1 gerektirmistir.# Avrupa Birligi'nde (AB) bu konuda
yetkilendirilmis kurulus Avrupa Gida Giivenligi Kurumu
(The European Food Safety Authority-EFSA)’dir.5 Ulus-
lararasi baglamda gida katki maddelerinin giivenilirli-
ginden sorumlu kurulus, Gida ve Tarim Orgiitii (Food
and Agriculture Organization-FAO) ve Diinya Saghk
Orgiiti'niin (World Health Organization-WHO) birlikte
olusturdugu Birlesik Gida Katkilar1 Uzman Komitesi’dir
(Joint FAO/WHO Expert Committee on Food Additives-
JECFA).! Tirkiye’de ise bu goérev Tarim ve Orman Ba-
kanlhgi'na verilmistir. Ayrica Tirk Gida Kodeksi'nin
Glimriik Birligi uyarinca AB mevzuati ile uyumlu olmasi
da zorunludur.2

Gida katki maddelerinin giivenligi agisindan en gecerli
toksikolojik kriterlerden biri Gilinliik Kabul Edilebilir
Alim (Acceptable Daily Intake-ADI) degeridir. Bu deger,
ilgili katki maddesinin insan saghgi icin gilinliik zararsiz
dozunu gostermektedir ve “mg/kg viicut agirhig1” olarak
ifade edilmektedir. Avrupa Birligi'nde ADI degeri belir-
lenen, yani EFSA tarafindan onaylanan ve kullanimina
izin verilen gida katki maddelerine “Europe” kelimesi-
nin bas harfi kullanilarak E-kodlar1 verilmektedir. Bu E-
kodlari, gida katki maddelerine ayrintili incelemeler
sonrasinda verilir ve katki maddesinin kullaniminin
giivenli oldugu anlamina gelmektedir. Bu kodlarin ulus-
lararasi gecerliligi de bulunmaktadir.5 Ancak ozellikle
2000’1i yillarin basinda cesitli medya kuruluslarinda sik
sik yapilan tartismalarin da gosterdigi gibi, tiiketicilerde
gida giivenligi konularinda gida endiistrisine karsi
onemli bir giivensizlik vardir.6 Tiiketiciler arasinda tiim
gida katki maddelerinin zararli oldugu, E-kodlu katki
maddelerinin kansere neden oldugu, gida katki madde-
lerinin sadece paketli gidalarda bulundugu, katki mad-
desi olmayan gidalarin daha saglikh olduguna dair yan-
lis bir alg1 da vardir.” Ayrica tilkemizde yapilan bir ¢alis-
mada tiiketicilerin gida katki maddeleri hakkinda orta
diizeyde bilgi sahibi olduklari, egitim ve iletisim eksikli-
ginin gida katki maddeleri konusundaki
farkindaliklarini olumsuz yoénde etkiledigi bildirilmis-
tir.8 Bir baska calismada ise tiiketicilerin gida katki mad-

Aytekin sahin G, Kendirli G, Kiictikstillii EK

deleri ile ilgili bilgileri ¢cogunlukla kitle iletisim aragla-
rindan edindigi belirlenmistir. Ayrica tiiketicilerin %
81.0’i gida katki maddelerinin saghga zararl oldugunu
diistindiiklerini beyan etmistir.® Bu durum, tiiketicilerin
gida katki maddeleri ve islevleri konusunda egitilmesi
ve bilin¢lendirilmesi gerektigini géstermektedir.

Son yillarda insanlar saglik bilgilerine erismek i¢in kitle
iletisim araclarina ek olarak interneti de daha fazla kul-
lanmaya baslamistir.10 Siklikla kullanilan platformlar-
dan biri de YouTube™dur (http://www.youtube.com).
Tiim sosyal medya ve web sayfalar1 arasinda YouTube™,
aylik 2.5 milyar aktif kullanici, 122 milyondan fazla giin-
likk kullanici, bugiine kadar paylasilan bes milyardan
fazla video ve giinde bes milyardan fazla izlenme sayisi
ile oldukea popiiler bir platformdur.1t YouTube™, kulla-
nicilarin videolar1 {cretsiz olarak goriintiilemesine,
yiklemesine ve indirmesine, yilikleme kaynaklar1 ile
diger izleyicilerin kolayca iletisim kurmasina ve yorum
yapmasina olanak saglamaktadir. Ancak YouTube™ vi-
deolarinin en biiyiik dezavantaji, saghk alaninda bu
videolarin kalitesini ve bilimsel dogrulugunu izleyecek
bir hakemli degerlendirme sisteminin bulunmamasidir.
Bu nedenle iletilen bilginin kalitesinin degerlendirilmesi
olduk¢a énemlidir.12 Ancak yapilan literatiir taramasin-
da YouTube™ platformunda gida katki maddeleri konu-
sunda paylasilan bilgilendirme videolarim1 degerlendi-
ren bir ¢alismaya rastlanmamistir. Bu nedenle, bu ¢alis-
manin amacl, gida katki maddeleri hakkinda bir bilgilen-
dirme kaynag olarak YouTube™ videolarim degerlen-
dirmektir.

GEREC VE YONTEM

Verilerin Toplanmasi

Veri toplamaya baslamadan dnce YouTube™ arama geg-
misi silinmis, arama tercihi “videolar1 alaka diizeyine
gore sirala” olarak se¢ilmis ve 12.12.2023 tarihinde
arama ¢ubuguna “Gida katki maddeleri”, “Besin katki
maddeleri’, “Tatlandiricilar”, “Dogal tatlandiricilar,
“Yapay tatlandiricilar”, “Gida koruyucular1”, “Besin ko-
ruyucular1”, “Aroma vericiler’, “Aroma artiricilar”,
“Kivam vericiler”, “Kivam artiricilar” ve
“Renklendiriciler” anahtar kelimeleri yazilmistir. Bu
arama kelimeler ile baslangicta 550 videoya ulasilmistir.
Ancak (1) yinelenen, (2) alakasiz, (3) dili Tirkce olma-
yan, (4) sesli anlatim olmayan, (5) gidalarla ilgili olma-
yan veya ana konusu gida katki maddeleri olmayan vi-
deolar, (6) televizyon kesitleri (haberler, kadin prog-
ramlari), (7) reklamlar, (8) 30 dk’dan uzun ve 1 dk’dan
kisa olan videolar ve (9) son 5 yila ait olmayan videolar
calismaya dahil edilmemistir. Dislama kriterlerinin uy-
gulanmasinin ardindan geriye kalan 96 video igerik ve
kalite agisindan ayrintili bir sekilde analiz edilmistir.
Videolarin Degerlendirilmesi

Videonun ismi, linki, yliklenme tarihi, siiresi, goriintii-
lenme sayisi, yorum sayisi, begenme ve begenmeme
sayis1 ve yiikleme kaynagi [1. Saglik profesyoneli
(doktor, diyetisyen, fizyoterapist ve hemsire), 2. Gida
profesyoneli (Gida mithendisi ve gastronomi uzmani), 3.
Kisisel blog] bilgileri kaydedilmistir. Bu bilgiler kullani-
larak izlenme orani, begenme orani ve video gii¢ indeksi
(Video Power Index-VPI) degerleri hesaplanmistir.13
Hesaplamalara ait formiiller asagida 6zetlenmistir:
izlenme Orani(%)= (Gériintillenme sayis1 / Yiiklenme-
den bugiline gegen giin sayisi) x 100
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Begenme Orani =[Begenme sayis1 /(Begenme sayisi +
Begenmeme sayis1)] x 100

Video Gii¢ Indeksi (VPI) Degeri =[(Begenme orani x
Izlenme oran1) /100] hesaplanmistir.

Videolarin kalite analizi i¢cin bes soruluk modifiye
DISCERN Olgegi,'# Global Kalite Olgegil0 ve arastirmaci-
lar tarafindan literatiir bilgilerinden yararlanarak olus-
turulan Icerik Degerlendirme Skoru!25 kullanilmistir.
Calismada kullanilan élcekler ve icerik Degerlendirme
Skoru, Tablo 1’de verilmistir.

Modifiye DISCERN Olgegi, gérsel medya ve bilginin de-
gerlendirilmesi amaciyla kullanilan, 5 sorudan olusan
bir dlcektir. Biitiin videolar modifiye DISCERN Olgegi
kullanilarak icerikte yer alan bilgilerin giivenilirligi aci-
sindan degerlendirilmis ve 1 ile 5 arasinda puan veril-
migtir.14

Secilen tiim videolarin genel kalitesini degerlendirmek
icin Global Kalite Skoru (GQS) kullanilmistir. Global
Kalite Olcegi'nde toplam puan 1 ile 5 arasinda degis-
mektedir. 1-2 puan diisiik video kalitesi, 3 puan orta
video kalitesi, 4-5 puan ise ytiksek video kalitesini gos-
termektedir.10

Arastirmacilar tarafindan olusturulan icerik Degerlen-
dirme Skoru, 7 sorudan olusmaktadir. Belirtilen soruya
ait dogru bilginin videoda yer almasi durumunda “1
puan”, bilginin videoda bulunmamasi durumunda “0
puan”, yanlis bilgi verilmesi durumunda ise “-1 puan”
verilmistir ve toplam puani, -7 ile +7 puan arasinda de-
gismistir. Icerik Degerlendirme Skoru, daha énce benzer
calismalarda oldugu gibi, literatiir bilgileri 15181nda olus-
turulmustur.1516 Degerlendiriciler tarafindan verilen
puanlar, degerlendiriciler arasi giivenilirlik agisindan
degerlendirilmistir. Ancak YouTube™ video kalitesine
iliskin standart olusturulmadigindan gecerlilik agisin-
dan degerlendirilme yapilmamigstir.16

Literatiirdeki diger ¢alismalara benzer sekilde, her vi-
deo gida katki maddeleri konusunda bilgi sahibi olan iki
arastirmaci tarafindan!%17 (G.K. ve E.K.K.) ayr1 ayr1 izle-
nerek Modifiye DISCERN Olcegi, icerik Degerlendirme
Skoru ve GQS puanlari verilmistir. Daha sonra puanlarin

Tablo 1. Video kalitesini degerlendirmede kullanilan élgekler

Tablo 1. Video kalitesini deferlendirmede kullamilan dlgekler

ortalamasi alinarak videonun nihai puani olusturulmus-
tur.

Istatistiksel Analizler

Verilerin degerlendirilmesinde SPSS istatistik paket
programu (versiyon 22.0, USA, IBM Corp., 2013) kullanil-
mustir. Iki degerlendirici arasindaki giivenilirligi belirle-
mek i¢in siniflar arasi korelasyon katsayisi (ICC) hesap-
lanmistir. Degerlendiriciler arasi uyumu 6l¢gmek amaciy-
la ise Cohen'in kappa katsayisi (k) hesaplanmistir.10
Sayisal degiskenlerin normal dagilima uygunlugu
histogram, q-q grafikleri ve Kolmogorov-Smirnov testi
ile degerlendirilmistir. Tanimlayici istatistikler katego-
rik degiskenler icin say1 (n) ve ylizde (%), sayisal degis-
kenler i¢in ise ortanca, 25. ve 75. persentil (Q1-Q3) ola-
rak verilmistir. Gruplarin karsilastirilmasinda Kruskal
Wallis Testi kullanilmistir. Karsilagtirmalarda anlamh
fark c¢cikan degiskenlerin c¢oklu karsilastirmalari igin
Tamhane’s T2 Post-Hoc Testi kullanilmistir. Sayisal de-
giskenlerin birbirleri ile iligkisi ise Spearman korelas-
yon analizi ile incelenmistir. Tlim istatistiksel analizler-
de p<0.05 diizeyi anlamli olarak kabul edilmistir.

BULGULAR

Calismada, dahil edilme kriterlerine uyan 96 YouTube™
videosu analiz edilmistir. YouTube™ videolarina iliskin
genel bilgiler Tablo 2’de 6zetlenmistir. Gida katki mad-
deleri ile ilgili videolara en ¢ok sirasiyla
“Renklendiriciler” (%18.80) ve “Gida katki maddele-
ri” (%17.70) arama terimleri ile ulasilmistir. Videolarin
%40.601 kisisel blog sahipleri, %38.50’si saglik profes-
yonelleri, %20.80'i ise gida profesyonelleri tarafindan
ytklenmistir. Video siirelerinin 233.50 (81.25-406.00) s
oldugu, videolarin yayimlandig1 giinden beri gecen giin
sayisinin 810.00 (203.50-1261.25) giin oldugu belirlen-
mistir. Videolarin goriintiillenme sayis1 1122.00 (351.75-
4608.00), begenme sayisit 31.5 (9.00-135.50), begenme-
me sayis1 0.00 (0.00-2.00), yorum sayisi ise 3.00 (0.00-
21.00)’tiir. Videolarin izlenme oraninin 218.16 (57.53-
1666.31), begenme oraninin 100.00 (98.70-100.00)
oldugu saptanmistir. Videolarin VPI degeri 218.16

Modifive DISCERN Olgegi Global Kalite Skora Igerik Deferlendirme Skoru
Sorular Evet Hayir Derece Kalitenin Tanmy Mo Tgerik Evet Bilgi vok  Haywr
1. Videoda wverilen 1 Kalitesiz ve 1 Gigla katk:

ile {hedefler) hastafizleyici  efitimi maddelerinin/lgili gada katks
agilir nm? igin kullanilma maddesinin  tanme dogru
kaynaklan olasilif diistikuir. yamlmig m?
mi? 2 Barn b mevieut 4 E kodlanmn Lanttim-
olmadid kalitesiz agiklamas1  dogru  yvapilmg
desteklemek igin ve  hastalarizleyiciler my
ahnn yapilan gegerli igin swarly  kullamme 3 lgili grda katks maddesinin
galigmalar,  yavinlar var, E kodu dofru verilmis mi?
vb.) 3 Yetersiz kalite ve akig: 4 Ginda katk
3. Video  sunulan hastalarfizleyiciler igin maddelerinin/ilgili gida katk:
bilgiler dengeli ve biraz  yararh, Gnemli maddesinin kullamm  amae
tarafsiz ma? konular  eksik;  ban dogru belirtilmis mi?
4. Izleyicinin bilgiler meveouttur, 5 Cindla katk:
ya abileccc@n i}-l kalite ve akis: en maddelerininilgili guda katks
o , 3 onemli konular  ele maddezinin kabul edilebilir
ck  bilgt  kaynaklan alimdifa igin ginlik alim miktan (ADIL)
verilivor mu? hastalarfizleyiciler igin dogru belinilmig mi?
5. Video tarmgmal yararhdir, [ Gada, katk:
belirsiz  olan 5 Miikemmel kalite ve maddelerinin/ilgili grda katkn
akig: maddesinin bulundugu
hastalarfizleyiciler igin besinler  hakkinda  dogru
son derece yvararhdir bilgi veriyor mu?

7 Cida katki
maddelerininlgili guda katks
maddesinin bulunmasm:n
vasak oldugu besinler
hakkinda dofm bilgi veniyor
mu?
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(57.53-1639.51), DISCERN Olgegi puanmi 2.00 (1.50-
3.00), GQS puani 2.50 (1.50-3.00) iken, icerik Degerlen-
dirme Skoru 1.75 (1.00-2.50) bulunmustur.

Yikleme kaynagina gore YouTube™ videolarina iliskin
bilgilerin karsilastirilmas1 Tablo 3’te verilmistir. Gida
profesyonelleri ve saglik profesyonelleri tarafindan
paylasilan videolarin Modifiye DISCERN Olcegi puanlari-
nin kisisel bloglardan anlamli olarak daha ytiksek oldu-
gu saptanmustir (p<0.001). icerik Degerlendirme Skoru
ve GQS puanlarinin ise gida profesyonelleri grubunda
hem saglik profesyonelleri hem de kisisel bloglardan

Tablo 2. YouTube™ videolarina iliskin genel bilgiler

Aytekin sahin G, Kendirli G, Kiictikstillii EK

anlamli olarak daha yiiksek oldugu belirlenmistir
(p<0.001).

Video kalitesi degerlendirme 6l¢eklerine verilen puanla-
ra gore iki degerlendirici arasindaki giivenilirligin de-
gerlendirilmesinde ICC ve k katsayis1 kullanilmistir.
Buna gore her ¢ 6lcek icin de ICC degerine gore deger-
lendiricilerin olduk¢a giivenilir oldugu (ICC>0.60),
katsayis1 sonucuna gore ise 6nemli diizeyde uyum gos-
terdikleri (k>0.60) belirlenmistir (Tablo 4).

Tablo 5’te kullanilan 6l¢eklerin puanlari arasindaki ko-
relasyon verilmistir. icerik Degerlendirme Skoru, GQS

Parametreler Say1 (n=96) Yiizde (%)

Arama terimi
Renklendiriciler 18 18.80
Gida katki maddeleri 17 17.70
Besin katki maddeleri 15 15.60
Tatlandiricilar 15 15.60
Dogal tatlandiricilar 15 15.60
Gida koruyuculari 8 8.30
Kivam arttiricilar 3 3.10
Aroma vericiler 3 3.10
Aroma arttiricilar 2 2.10

Yiikleme Kaynag:
Kisisel blog 39 40.60
Saglik profesyoneli 37 38.50
Gida profesyoneli 20 20.80

Video siiresi (s)
Yayimlandigi giinden beri gecen giin sayisi
Gorilintiilenme sayisi
Begenme sayis1
Begenmeme sayisl

Yorum sayisi

Etkilesim indeksi

[zlenme oran

Begenme orani

VPI

Modifiye DISCERN Olcegi
GQS

Icerik Degerlendirme Skoru

Ortanca (Q1-Q3)
233.50 (81.25-406.00)
810.00 (203.50-1261.25)
1122.00 (351.75-4608.00)
31.5(9.00-135.50)
0.00 (0.00-2.00)
3.00 (0.00-21.00)
2.97 (1.51-5.01)
218.16 (57.53-1666.31)
100.00 (98.70-100.00)
218.16 (57.53-1639.51)
2.00 (1.50-3.00)
2.50 (1.50-3.00)
1.75 (1.00-2.50)

Kisaltmalar: GQS, Global Quality Scale (Global Kalite Skoru); s, saniye; VPI, Video Power Index (Video Gii¢ indeksi).Q1-Q3: 25. ve

75. Persentil

Tablo 3. Yiikleme kaynagina gore YouTube™ videolarina iliskin bilgilerin karsilagtirilmasi

Parametreler Kisisel blog Saglik profesyoneli Gida profesyoneli p*
(n=39) (n=37) (n=20)
Video siiresi (s) 195.00 (64.00-355.00) 251.00 (70.00-432.50) 250.00 (139.25-499.50) 0.509
Yayimlandig giinden 819.00 (75.00-1346.00) 768.00 (198.50-1090.50) 863.00 (369.00-1412.00) 0.606
beri gegen giin sayisi
Goriintiilenme sayisi 887.00 (298.00-3835.00) 745.00 (257.00-4623.50) 1557.50 (922.00-14676.25) 0.082
Begenme sayisi 23.00 (7.00-84.00) 21.00 (8.00-181.00) 57.00 (12.75-288.25) 0.278
Begenmeme sayisi 0.00 (0.00-2.00) 0.00 (0.00-2.00) 0.00 (0.00-6.75) 0.715
Yorum sayisi 3.00 (1.00-12.00) 2.00 (0.00-25.50) 5.50 (1.00-37.00) 0.570
[zlenme orani 360.82 (37.93-1976.47) 127.11 (48.99-622.75) 686.39 (96.32-2283.40) 0.178
Begenme orani 100.00 (98.88-100.00) 100.00 (98.45-100.00) 100.00 (98.43-100.00) 0.827
VPI 356.77 (37.93-1976.47) 123.65 (49.00-617.63) 661.12 (96.32-2283.40) 0.176
Modifiye DISCERN 1.50 (1.00-2.00)= 2.50 (1.75-3.00)> 3.00 (2.00-4.00)> <0.001
Olgegi
GQS 2.00 (1.50-2.50)2 2.50 (2.00-3.00)= 3.75 (3.00-4.00)> <0.001
[cerik Degerlendirme 1.50 (1.00-2.00)= 1.50 (0.75-2.00) 4.00 (2.00-4.00)> <0.001

Skoru

Kisaltmalar: GQS, Global Quality Scale (Global Kalite Skoru); s, saniye; VPI, Video Power Index (Video Gii¢ Indeksi).
*Kruskal Wallis Testi ve ardindan Tamhane T2 post-hoc testi kullanilmistir. Veriler, ortanca (Q1-Q3) olarak verilmistir. (Q1-Q3: 25.
ve 75. persentil) Farkl iis harflerine sahip parametreler (a, b, ¢) birbirinden anlaml olarak farklidir, p<0.05.
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Tablo 4. Video kalitesi degerlendirme 6l¢eklerine verilen puanlara gore degerlendiriciler arasi giivenilirligin degerlendirilmesi

Parametreler Modifiye DISCERN Ol¢egi GQS icerik Degerlendirme Skoru
ICC 0.863 0.929 0.941
K 0.611 0.631 0.613

Kisaltmalar: GQS, Global Quality Scale (Global Kalite Skoru); ICC, Interclass Correlation Coefficient (Siniflar Arasi Korelasyon Kat-

sayis1); k, Cohen'in kappa katsayisi.

ile yliksek diizeyde anlaml pozitif korelasyon (r=0.799,
p<0.001), Modifiye DISCERN Olgegi ile zayif diizeyde
anlamli pozitif korelasyon (r=0.384, p<0.001) goster-
migtir. Modifiye DISCERN Olgegi ile GQS arasinda ise
orta dilizeyde anlamh pozitif korelasyon (r=0.691,
p<0.001) g6zlemlenmistir.

ayrintili bir analizi sunulmustur. Calismanin temel bul-
gulari, gida profesyonelleri tarafindan paylasilan video-
larin video kalitesi degerlendirme araglarindan GQS ve
icerik Degerlendirme Skorunda saglik profesyonelleri
ve Kkisisel bloglardan daha ytiksek puan aldigini ortaya
koymustur (Tablo 3). Her li¢ 6l¢ek i¢in de en diisiik pu-

Tablo 5. Modifiye DISCERN Olcegi, Global Kalite Skoru ve Icerik Degerlendirme Skoru puanlari arasindaki iliski

Parametreler
Parametreler* Modifiye DISCERN Olcegi GQS Icerik Degerlendirme Skoru
Modifiye DISCERN Olgegi - r=0.691 r=0.384
p<0.001 p<0.001

GQS r=0.691 - r=0.799

p<0.001 p<0.001
Icerik Degerlendirme Skoru r=0.384 r=0.799 -

p<0.001 p<0.001

Kisaltmalar: GQS, Global Quality Scale (Global Kalite Skoru). *Spearman Korelasyonu, p<0.05.

Tablo 6’da videolarin Kkalitesi ile iliskili parametreler
dzetlenmistir. izlenme orani ile icerik Degerlendirme
Skoru arasinda anlamli pozitif korelasyon (r=0.308,
p=0.002), begenme orani ile her ii¢ dlgcek puanlar ara-
sinda anlaml negatif korelasyon oldugu belirlenmistir
(p<0.05). Ayrica VPI ile Icerik Degerlendirme Skoru
arasinda anlamli pozitif korelasyon (r=0.308, p=0.002)
oldugu saptanmistir.

Tablo 6. Videolarin kalitesi ile iligkili parametreler

an alan videolar Kkisisel bloglar tarafindan paylasilanlar
olmustur. Sonuglar, gida katki maddeleri konusunda
uzmanlar tarafindan yapilan bilgilendirmenin 6nemini
bir kez daha gdstermis olup, YouTube™ platformunda
beslenme ve saglik alaninda yayimlanan videolarin ice-
rigini incelemenin énemini vurgulamistir.

Internet caginda bilgiye ulasmak oldukca kolaylagmistir.
Ancak glivenilir ve yeterli bilgiye ulasmak zordur.18 Bu

Parametreler* Modifiye DISCERN Olcegi GQS icerik Degerlendirme Skoru
Etkilesim indeksi r=-0.176 r=-0.151 r=0.147
p=0.087 p=0.141 p=0.154
izlenme orani r=0.020 r=0.163 r=0.308
p=0.845 p=0.112 p=0.002
Begenme orani r=-0.231 r=-0.398 r=-0.300
p=0.024 p<0.001 p=0.003
VPI r=0.020 r=0.162 r=0.308
p=0.848 p=0.115 p=0.002

Kisaltmalar: GQS, Global Quality Scale (Global Kalite Skoru); VPI, Video Power Index (Video Gii¢ indeksi).

*Spearman Korelasyonu, p<0.05.

TARTISMA

Son yillarda insanlar, beslenme ve saglik bilgilerine eris-
meK i¢in interneti daha fazla kullanmaya baslamiglardir.
Buna paralel olarak YouTube™ platformunda yer alan
beslenme ve saglik temali videolarin sayisi ve izlenme
oranlarinin da artmasi muhtemeldir. Ancak bu plat-
formda paylasilan bilgilerin dogrulugunu degerlendire-
cek bir mekanizmanin bulunmamasi yanlis bilginin ya-
yllmasina neden olmaktadir. Bu durum, YouTube™ plat-
formunda paylasilan videolarin kalite ve igerik agisin-
dan incelenmesini gerekli kilmaktadir. Bildigimiz kada-
riyla bu c¢alisma, YouTube™ platformunda gida katk:
maddelerine iliskin mevcut bilgilerin degerlendirildigi
ilk ¢alismadir. Calismada, toplam siiresi 10.9 saat ve
izlenme sayisi1 yaklasik 1 milyon olan 96 video degerlen-
dirilmis ve bilgi kaynag1 olarak YouTube™ videolarinin

calismada analiz edilen 96 videonun yiikleme kaynagi
incelendiginde %40.60'1nin konunun uzmani olmayan
kisisel blog sahipleri tarafindan paylasildig1 goériilmekte-
dir. YouTube™ platformundaki bu kontrolsiiz bilgi kirli-
ligi, daha 6nce ¢esitli calismalarda da gosterilmigtir.19.20
Gida katki maddeleri gibi tartismal konularda bu bilgi
kirliligi ¢cok daha yaniltic1 olabileceginden, tiiketicilerin
dogru kaynaklardan bilgiye ulasmalarinm saglamak daha
fazla 6nem kazanmaktadir.

Bu ¢alismada videolarin kalitesini ve igerigini degerlen-
dirmek amaciyla Modifiye DISCERN Ol¢egi, GQS ve aras-
tirmacilar tarafindan olugturulmus Icerik Degerlendir-
me Skoru kullanilmistir. Yiikleme kaynagma gore GQS
ve Icerik Degerlendirme skorlari incelendiginde, en
ylksek puana gida profesyonelleri tarafindan yiiklenen
videolarin sahip oldugu, saglik profesyonelleri ve kisisel
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bloglar tarafindan yiiklenen videolarin ise benzer puana
sahip olduklar1 belirlenmistir. Modifiye DISCERN Olcegi-
ne gore ise gida profesyonelleri ve saglik profesyonelleri
tarafindan ytiklenen videolar en yiiksek puana sahip
olurken, kisisel bloglar tarafindan ytiklenen videolarin
puanlarinin en diisiik oldugu goérilmistiir (Tablo 3,
p<0.001). Yapilan diger calismalarda da konunun pro-
fesyonelleri tarafindan yayimlanan videolarin Kkalitesi-
nin daha yiiksek oldugu belirlenmistir.19.21.22 Gida pro-
fesyonellerinin aldiklar1 egitim ve calisma alanlar1 diisii-
niildiigiinde en yiliksek puani almalar1 beklenen bir du-
rumdur. Videolarin igeriklerine bakildiginda gida pro-
fesyonellerinin genel olarak Tiirk Gida Kodeksi Gida
Katki Maddeleri Yonetmeligi'ne uygun acgiklamalar yap-
t1g1, saglik profesyonellerinin ise daha ¢ok gida katki
maddelerinin saglik tizerine olumsuz etkileri konusunda
bilimsel olarak dogrulugu kanitlanmamis konularda
bilgi verdigi goriilmiistiir. Ayrica saglik profesyonelleri-
nin Icerik Degerlendirme Skoru ve GQS puanlarinin
kisisel blog sahiplerine benzer olmasi da gida katki
maddeleri konusunda bilgi diizeylerinin artirilmasi ge-
rektigini distindirmiistiir.

Bu ¢alismada videolarin kalitesini degerlendirmek icin
kullanilan 6l¢eklerin puanlar: arasindaki korelasyon da
incelenmistir ve ti¢ 6l¢egin de birbiri ile pozitif korelas-
yon gosterdigi bulunmustur (Tablo 5). Bu durum, aras-
tirmacilar tarafindan olugturulmus olan igerik Degerlen-
dirme Skoru’nin gida katki maddeleri ile ilgili videolarin
icerigini degerlendirmede uygun olabilecegini diisiin-
diirmiistiir. Ayrica degerlendiricilerin dlgeklere verdik-
leri puanlarin ICC ve k degerleri de yapilan degerlendir-
menin giivenilir oldugunu gostermistir (Tablo 4).
Mevcut calismanin bulgulari, icerik Degerlendirme Sko-
ru ile VPI degerlerinin pozitif korelasyon gosterdigini
ortaya ¢ikarmistir. Video gii¢ indeksi, videolarin popii-
lerligini belirlemede kullanilan bir aragtir.23 Videolarin
yiikleme kaynagina gore bir fark olmasa da icerik De-
gerlendirme Skoru ile VPI arasinda pozitif korelasyon
olmasi, gida katki maddeleri konusunda igerik agisindan
daha kaliteli videolarin daha popiiler oldugu anlamina
gelebilir. Ancak literatiirde bu konu ile ilgili sonuglar
celigkilidir.2425 Bu durum, video igerikleri ve izleyici
kitlesinin farkliligindan kaynaklanmis olabilir. Ayrica
mevcut calismada Icerik Degerlendirme Skoru ile izlen-
me orani arasinda da pozitif bir iliski oldugu belirlen-
mistir (Tablo 6). Bu sonug, izleyicilerin ¢ogunlukla ytik-
sek kaliteli videolar izledigini gosteren diger ¢alismalar
ile uyumludur.2426 Ancak video kalitesi puanlar ile be-
genme oranlarinin negatif iligkili olmasi izleyicilerin
kaliteli videolar1 daha az begendiklerine isaret etmekte-
dir. Lee ve ark.2? tarafindan yapilan bir ¢alismada ise
izleyicilerin yaniltici videolar1 giivenilir videolardan
daha fazla izleme egiliminde olduklar1 rapor edilmistir.
Mevcut izleme orani agisindan tam tersi bir sonuca ula-
silsa da izleyicilerin giivenilir olmayan videolar1 daha
fazla begenme egiliminde olduklar1 diisiindiirmistiir.

SONUC

Sonug olarak, YouTube™ platformunda gida katki mad-
delerine iligkin farkl yiikleme kaynaklar1 tarafindan
sunulan ¢ok miktarda bilgi mevcut olsa da bu videolarin
bazilarinin igerik ve kalite agisindan uygun olmadigi
saptanmistir. Genel olarak gida profesyonelleri tarafin-
dan paylasilan videolarin kalite degerlendirme 6lcekle-

Aytekin sahin G, Kendirli G, Kiictikstillii EK

rinde saglik profesyonelleri ve kisisel bloglardan daha
yiiksek puana sahip oldugu gériilmiistiir. internette
giivenilirligi diigiik bilgilerin yayginhigi g6z oniine alindi-
ginda tiiketicilerin beslenme ve saglik konusunda dogru
bilgiler veren, alaninda giivenilir videolara yénlendiril-
mesi gerekmektedir. Bu nedenle, YouTube™ platformu-
na bu alanlarda yiiklenen videolarin bir denetim siire-
cinden ge¢mesi faydali olabilir. Ayrica topluma internet-
te sunulan bilgilerin giivenilirligi ve giivenilir kaynakla-
ra ulasma konusunda egitimler verilebilir. Saglik profes-
yonellerinin gida katki maddeleri konusunda bilgi dii-
zeylerinin artirilmasi da toplumun bu konuda bilinglen-
dirilmesi i¢in olduk¢a 6nemlidir. Bu konuda yapilacak
kapsamli miidahale ¢alismalarina ihtiyag vardir.

Etik Komite Onay1: Calismaya insan veya hayvan de-
nekler dahil edilmediginden etik kurul onay1 alinmamis-
tir.

Bilgilendirilmis Onam: Calisma metodolojisinden do-
lay gerek goriilmemistir.
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0z

Glioblastoma, merkezi sinir sistemini etkileyen en yaygin
malign tiimoérlerden biri olarak 6ne ¢ikmakta ve etkili teda-
vi seceneklerinin bulunmamasi nedeniyle mevcut prognozu
koétidiir. Homovanilik asidin bir tiirevi olan kapsaisinin,
cesitli kanser hiicre dizileri lizerindeki anti-timoér etkileri
belgelenmigstir.  Epitelyal-mezenkimal gecis, normal
embriyogenez ve yara iyilesmesinin dogasinda bulunan
onemli bir molekiiler ve hiicresel siirectir. Ayrica cesitli
karsinom ve glioblastoma tiplerinde yaygin bir rol oynar.
Bu ¢alisma, U87 glioblastoma hiicre hatlarinda kapsaisin
tarafindan indiiklenen anti-tlimor etkilerine epitelyal-
mezenkimal gecisin potansiyel katilimini aragtirmay1 amag-
lad1. Baslangi¢ta kapsaisin tedavisinin hiicre canlilig1 iize-
rindeki etkisi 3-(4,5-dimetiltiyazol-2-il)-2,5-difenil
tetrazolyum bromiir analizi yoluyla degerlendirildi. Daha
sonra hiicresel proliferasyon ve sitotoksisite,
bromodeoksiiiridin analizi kullanilarak degerlendirildi.
Daha ileri incelemeler, enzim-bagli immiinosorbent deneyi
yoluyla N-kaderin, matriks metalloproteinaz-9, vimentin,
transforme edici biliyiime faktori 8, kaspaz 3, sitokrom c,
glutatyon rediiktaz, malondialdehit ve katalaz seviyelerinin
belirlenmesini iceriyordu. Kapsaisin, U87 hiicrelerinde anti
-proliferatif etkiler sergileyerek, o6zellikle 50 pM'yi asan
konsantrasyonlarda hiicre canlhliginda konsantrasyona
bagh bir azalma sergiledi. Ek olarak kapsaisin uygulamasi,
U87 hiicrelerinde N-kaderin, matriks metalloproteinaz-9,
vimentin, transforme edici biiylime faktori f, glutatyon
rediiktaz ve malondialdehit seviyelerinin azalmasina yol
acarken, kaspaz 3, sitokrom c ve malondialdehit seviyeleri-
nin artisina neden olmustur.Sonuglarimiz kapsaisin uygula-
masinin U87 hiicrelerinde epitelyal-mezenkimal gecisi
diizenlemesinin yani sira apoptotik ve oksidatif stirecleri de
tetikleyerek hiicre canliligini baskiladigini gostermistir. Bu
gozlem, epitelyal-mezenkimal gecis inglioblastoma ¢ogal-
masinda ve migrasyonunda 6nemli bir rol oynadigin1 gos-
termektedir. Sonug olarak, kapsaisin aracili bu sinyal yolu-
nun hedeflenmesi, glioblastoma tedavisinde umut verici bir
terapotik yaklasim olarak distiniilebilir.

Anahtar  Kelimeler:
glioblastoma, kapsaisin

Epitelyal-mezenkimal gecis,
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ABSTRACT

Glioblastomast ands out as one of the most prevalent malig-
nant tumors affecting the central nervous system, and its
current prognosis is unfavorable due to the lack of effective
treatment options. Capsaicin, a derivative of homovanillic
acid, has been documented for its anti-tumor effects across
various cancer cell lines. Epithelial-to-mesenchymal transi-
tion is a pivotal molecular and cellular process inherent to
normal embryogenesis and wound healing. Moreover, it
plays a widespread role in diverse carcinoma and glioblas-
toma types. This study sought to explore the potential in-
volvement of epithelial-to-mesenchymal transition in the
anti-tumor effects induced by capsaicin in U87 glioblas-
toma cell lines. Initially, the impact of capsaicin treatment
on cell wviability was assessed through 3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide
analysis. Subsequently, cellular proliferation and cytotoxic-
ity were evaluated using bromodeoxyuridine analysis. Fur-
ther examinations involved determining the levels of N-
cadherin, matrix metalloproteinase-9, vimentin, transform-
ing growth factor 3, caspase 3, cytochrome c, glutathione
reductase, malondialdehyde and catalase through enzyme-
linked immunosorbent assay. Capsaicin exhibited anti-
proliferative effects in U87 cells, displaying a concentration
-dependent reduction in cell viability, particularly with
concentrations exceeding 50 uM. Additionally, capsaicin
administration led to decreased of N-cadherin, matrix met-
alloproteinase-9, vimentin, transforming growth factor f,
glutathione reductase and catalaselevels in U87 cells, while
increasing caspase 3, cytochrome c and malondialdehyde
levels.Our results showed that capsaicin treatment not only
regulates epithelial-to-mesenchymal transition in U87 cells,
but also suppresses cell viability by triggering apoptotic
and oxidative processes. This observation suggests that
epithelial-to-mesenchymal transition plays a pivotal role in
the proliferation and migration of glioblastoma. Conse-
quently, targeting this capsaicin-mediated signaling path-
way could be considered a promising therapeutic approach
in the treatment of glioblastoma.
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GIRIS

Epitelyal-mezenkimal gecis (EMT), polarize epitel hiic-
relerinin ¢ok sayida biyokimyasal degisiklige ugramasi
icin uyarildig biyolojik bir siirectir.! EMT yara iyilesme-
si, embriyonik gelisim ve dokunun yeniden yapilanmasi
icin gerekli sinyalizyon mekanizmasidir. Patolojik bir
stire¢ olarak EMT, canlilikta bir kayip olmaksizin
epitelyal tiimor hiicrelerinde go¢ ve invaziv yetenekleri
de indukler.2 EMT siireci, timor hicrelerinin bazal
membrandan ayrilmasini icerir. Merkezi sinir sistemi
(CNS) bu kritik doku bileseninden yoksun olmasina
ragmen, CNS kanserleri ve diger kanser tiirleri arasinda
temel invazif mekanizmalar 6rtiismektedir.3 Diger kan-
serlerde EMT'yi tetikleyen faktorler ayni zamanda
GBM’lerdeki mezenkimal 6zellikleri de aktive edebilir.
Glioblastoma (GBM)mezenkimal alt tipi tipik olarak
noral kok hiicre belirteglerini eksprese eder ve agresif
bir fenotiple iliskilidir.# Kok hiicre belirteclerini ekspre-
se eden GBM hiicreleri oldukg¢a invazivdir ve in vitro ve
klinik ortamda kemoterapi ve radyoterapiye direngli-
dir.>

GBM’ler histopatolojik 6zelliklerine gore siniflandirilir;
bu 6zellikler klinisyenlerin iki hiicresel soy (astrositik
ve oligodendrositik) ile dort malignite derecesi (derece I
ila IV) arasinda ayrim yapmasina olanak tanir.6 Derece
IV'iin en kotl huylu formu, astrositik soydaki progenitor
veya kok hiicrelerden kaynaklanan GBM'dir. Prondral
alt tip pozitif prognoz ile iliskilidir, mezenkimal alt tip
ise ytiksek oranda invazif bir dogaya ve kotii prognoza
sahip, daha yiliksek oranda dongiisel hiicre ve
neoanjiyogenez ile karakterize edilir.” Ayrica timorlerin
mezenkimal olmayan alt tipleri tipik olarak niiks sira-
sinda mezenkimal 6zellikler kazanir.8 Mezenkimal alt
tipe dogru bir kayma, daha agresif bir doga kazanmak
icin EMT uygulanan kanser hiicrelerine benzer sekilde,
hastaligin ilerlemesinde yaygin bir model gibi goriin-
mektedir.?

Kapsaisin, farmakolojik 6énemi olan biyolojik etkileri
acisindan kapsamli bir sekilde arastirilan kirmizi bibe-
rin (Capsicumannuum) keskin bir alkaloididir.1® Kapsa-
isinin anti-inflamatuar ve anti-oksidatif stres aktiviteleri
gibi faydali etkilere sahip oldugu bilinmektedir!?, ancak
kanser hiicrelerinin (EMT) yoluyla aktivasyonu gibi
olumsuz etkileri de vardir.12 Kapsaisinin, Hedgehog sin-
yal yolunu diizenleyerek ve in vivo EMT'yi 6nleyerek
kolanjiyo karsinom karsinogenezini zayiflattig1 bildiril-
di.13 Bu raporlar kapsaisinin EMT iizerinde hiicreye
0zgl etkileri indiikledigini gostermektedir.

Bu nedenle, bu ¢alismada U87 insan GBM hiicrelerinde-
ki N-kaderin, matriks metaloproteinaz-9 (MMP-9),
vimentin ve donistiiriicii biiytime faktori f (TGF-B)
gibi EMT biyobelirtegleri iizerinde kapsaisinin rolini
arastirmay!r amacladik. Aym1 zamanda, kaspaz 3 ve
sitokrom c gibi apoptotik Dbeliteclerin yaninda
prooksidan-oksidan dengenin durumuna bakabilmek
icin glutatyon rediiktaz, malondialdehitve katalaz sevi-
yelerinin 6l¢ctimiinii gercgeklestirdik. Boylece kapsaisin
kaynakli anti-proliferatif etkilerin altinda yatan olasi
molekiiler mekanizmalar1 agikladik.

GEREC VE YONTEM

Hiicre Kiiltiiria

U87 GBM hiicre hatti Amerikan Tipi Kiiltiir Koleksiyo-
nundan temin edildi. Bu hiicre hatlari, 2 mM glutamin,

%10 fetal dana serumu (FBS), 100 U/ml penisilin ve
100 ug/ml streptomisin ile desteklenmis Dulbecco'nun
degistirilmis Eagle ortaminda (DMEM) yetistirildi. Hiic-
reler %5 COz iceren bir inkiibator igerisinde 37°C sicak-
likta tutuldu.

Hiicre Canhlik ve Proliferasyon Analizleri

Hiicre canhligini degerlendirmek icin kolorimetrik 3-
(4,5-dimetiltiyazol-2-il)-2,5-difeniltetrazolyum bromiir
(MTT) tahlili kullanildi. Kisaca, U87 hiicreleri (3 x 10%)
96 kuyucuklu plakalara ekildi ve 37°C, %5 CO;'de 24 ve
48 saat boyunca farkh kapsaisin konsantrasyonlari ile
(0 ila 800 pM) ile kiiltiirlendi. Islemin sonunda numune-
lere 0.8 mg/ml MTT ilave edildi ve 3 saat slireyle inkiibe
edildi. Daha sonra siipernatanlar atildi ve 100 pl/
kuyucuk DMSO ile ¢6ziinen renkli formazan kristalleri,
mikro plaka okuyucusu (BioTek) tarafindan 570 nm’de
okundu. Tedavi edilmeyen kontrol grubundaki hiicre
canliligl %100 olarak kabul edildi ve kapsaisin ile tedavi
edilen hiicrelerin canlilig1 kontrol grubuna gére hesap-
land1.

Kapsaisinin, ticari olarak temin edilebilen 5-bromo-2'-
deoksiiiridin (BrdU) kitini (2750; Sigma-Aldrich) kulla-
narak 24 kuyucuklu plakalarda kiiltiirlenen U87 hiicre-
lerinin (3x105) proliferasyonu iizerindeki etkisini analiz
ettik. Hiicreler, MTT analizi sonuglarina gore belirlenen
kapsaisin konsantrasyonlar1 (93.7 pM, 1158 uM ve
142.6pM) ile 24 saat boyunca inkiibe edildi ve hiicre
¢ogalmasi, hiicresel replikasyon sirasinda BrdU birles-
tirme tahliline dayali olarak fireticinin talimatlarina
gore kolorimetrik olarak 6l¢iildii. Absorbans degerleri-
nin analizi, bir Epoch mikroplaka okuyucu (BioTek) ile
450 nm'de gergeklestirildi.

EMT Biyobelirteclerin Analizi

N-kaderin (SEB481Hu), MMP-9 (SEA553Hu), vimentin
(SEB040Hu) ve TGF-B (SEA124Hu) seviyeleri enzim
baglantili immiinosorbent tahlili (ELISA) kitleri kullani-
larak degerlendirildi. iiretici tarafindan saglanan tali-
matlara uygun olarak. Bu analizleri gerceklestirmek i¢in
U87 hiicreleri, 1x104 hiicre yogunlugunda 96 kuyucuklu
plakalara ekildi ve ardindan 24 saat boyunca kapsaisin
ile inkiibe edildi. Inkiibasyon periyodunun ardindan her
numunenin absorbansi, Onerilen dalga boyunda bir
mikroplaka okuyucuda 6l¢tildii.

Hiicre apoptoz tespiti

ELISA icin, 96 kuyucuklu plakalara ekilen hiicreler
(kuyucuk basina 1x10%4), 24 saat boyunca kapsaisine
maruz birakildi. Ureticinin talimatlarina gore sitokrom c
(SEA594Mi) ve kaspaz 3 (SEA626Hu) kitleri kullanila-
rak hiicre apoptozu tespit edildi. Hiicreler, oda sicakli-
ginda 30 dakika boyunca 200 pLlizis tamponu ile parca-
landi. Daha sonra hiicre lizatlar1 200xg'de 10 dakika
boyunca 4 °C'de santrifiijlendi. Yirmi mikrolitre
siipernatan, streptavidin kapli bir mikro kuyucuklu pla-
kaya aktarild, her bir ¢calisma reaktifleri eklendi ve pla-
ka, oda sicakliginda 2 saat siireyle inkiibe edildi. Kuyu-
cuklar ii¢ kez yikandi ve subtrat ve dururma ¢ozeltileri
eklenerek absorbans degerleri 450 nm'de dl¢iildii.
Oksidatif ve Anti-oksidan Durumun Analizi

Hiicreler 96 kuyucuklu bir plakaya 1x104/kuyucuk yo-
gunlukta ekildi ve 24 saat siireyle inkiibe edildi. Hiicre-
ler daha sonra 24 saat siireyle kapsaisin konsantrasyon-
lar1 ile inkiibe edildi. Hiicrelerdeki oksidatif hasar tespit
etmek icinglutatyon rediiktaz (SEB314Hu), katalaz
(SEC418Hu) ve malondialdehit (MBS728071) kitleri
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kullanilarak bir ELISA analizi yapildi. Kisaca hiicreler,
oda sicakliginda 30 dakika boyunca 200 pL lizis tampo-
nuyla parcalandi. Lizat 10 dakika boyunca santrifiijlendi
ve toplanan 20 pL siipernatan, ¢alisma reaktifleri ile oda
sicakliginda 2 saat siireyle inkiibe edildi. Inkiibasyon
tamponu ile ti¢ kez yikandiktan sonra, substrat soliisyo-
nu ilave edildi ve oda sicakliginda 15 dakika inkiibe

edildi. Ardindan, durdurma soliisyonu eklenerek
absorbans degerleri bir ELISA okuyucu kullanilarak
olgtlda.

istatistiksel Analiz

Istatistiksel analiz Graph Pad Prism 8 (Graph Pad Inc.,
ABD) kullanilarak yapildi. Deneyler ii¢ kez tekrarlandi.
Veriler ortalama # standart sapma (SD) olarak sunuldu.
Deney gruplarini karsilastirmak i¢in tek yonlii varyans
analizi (ANOVA) kullanildi ve ardindan ¢oklu grup karsi-
lastirmalari i¢in Tukey post hoc testi kullanildi. P degeri
0.05'ten kiiciik oldugunda istatistiksel anlaml kabul
edildi.

BULGULAR

Kapsaisinin hiicre canlilig iizerindeki etkileri
Kapsaisin, kontrol gruplarina kiyasla U87 hiicrelerinde
konsantrasyona ve zamana bagh bir azalma ile hiicre
canliligini inhibe etti. Sekil 1'de gosterildigi gibi, U87
hiicrelerinin kapsaisin (0-800 pM) ile 24 ve 48 saat sii-
reyle islenmesi hiicre canhiligini baskiladi. Bununla bir-
likte, 24 saat boyunca 12.5uM ila 25uM konsantrasyon
araliginda kapsaisin tedavisi, U87 hiicre canhligini
onemli oOlglide azaltmadi (p>0.05). MTT sonuglarina
gore, kontrol grubu ile karsilastirildiginda 24 saatlik 50
uM, 100 uM, 200 uM, 400 uM ve 800 uM kapsaisin teda-
visi, U87 hiicre canliligin sirasiyla %9.4, %17.5, %40.2,
%71.6 ve %97.1 oraninda azaltt1 (p<0.01 ve p<0.001).
Ek olarak, 48 saat boyunca 25 pM ve iizeri kapsaisin
konsantrasyonlarinda U87 hiicre canlilig1 konsantrasyo-
na bagh bir sekilde inhibe edildi. Sonug¢larimiza goére de,
48 saatte boyunca 25 puM, 50 uM, 100 pM, 200 uM ve
400 pM kapsaisin maruziyeti U87 hiicre canlhliginin
inhibisyon oranlar sirasiyla %12.5, %26.4, %59.6, %
86.1 ve %98.5 (p<0.01 ve p<0.001). Dahasi, 48 saat bo-
yunca 800 pM kapsaisin maruziyetinde hiicre canlilig
yok denecek kadar azdi. MTT sonuglarina gore U87 hiic-
releri i¢in IC50 ve IC25 kapsaisin degerleri sirasiyla 93.7
uM ve 142.6uM pM olarak hesaplandi. Ayrica, diger bi-
yokimyasal analizler sirasinda 24 saat boyunca 93.7
uM,115.8 pM (ara konsantrasyon olarak) ve 142.6uM
konsantrasyonlari kullanilmistir.

Kapsaisinin hiicre proliferasyonu iizerindeki etkisi

n

2 150 Hl Kontrol
) = 125uM
E 1004 ‘. ¥ = 25 M

£ o =3 50 uM

< 1 s =3 100 uM
%ﬂ 50 1 =3 200puM
5 B3 400 uM
E 0 =3 800 M
== 24 saat 48 saat

Sekil 1:Kapsaisin, U87 hiicrelerindeki hiicresel canliligi olan
etkileri. *p<0.05, **p<0,01 ve ***p<0.001, kontrol grubuyla
karsilastirildiginda

Hacioglu C

Kapsaisinin U87 hiicrelerinin proliferasyonu tlizerindeki
etkilerini BrdU analizi ile belirledik. MTT sonuglariyla
baglantili olarak, 24 saat boyunca 93.7 pM,115.8 pM ve
142.6 pM Kkapsaisin konsantrasyonlariyla tedavi edilen
U87 hiicrelerinin ¢ogalmas1 6énemli 6l¢iide azald1 (p<
0.001; Sekil 2). Ek olarak, U87 hiicrelerinde 93.7 uM,
115.8 uM ve 142.6 pM kapsaisin uygulamasi, hiicre
proliferasyonu sirasiyla %21.8, %33.1 ve %56.2 oranin-
da azaltt1 (p<0.001).

Kapsaisinin EMT biyobelitecleri iizerindeki etkileri
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Sekil 2: Kapsaisinin U87 hiicrelerindeki proliferasyon tlizerine
etkileri. *p<0.05 ve **p<0.01, kontrol grubuyla karsilastirildi-

ginda
Sekil 34, 3B, 3C ve 3D'de sunulan bulgular, kapsaisin
tedavisinin U87 hiicrelerinde ¢esitli EMT

biyobelirtecleri tizerinde 6nemli regiilatif etkilere sahip
oldugunu gostermektedir. Kapsaisin tedavisine yanit
olarak U87 hiicrelerindeki N-kaderin, MMP-9, vimentin
ve TGF-B diizeylerinde gozlemlenebilir degisiklikler
oldu. Kapsaisin tedavisi U87 hiicrelerindeki N-kaderin,
MMP-9, vimentin ve TGF-f diizeylerinde konsantrasyon
bagimh sekilde diisiise neden oldu. Dikkat cekici bir
sekilde ELISA analiz sonuclari, kapsaisin maruziyeti
sonrasinda bu biyobeliteclerin protein seviyelerinde
onem ylizdesel degisiklikleri ortaya ¢ikarmis oldu.
Kapsaisinin apoptoz iizerindeki etkileri
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Sekil 3: UB7 hiicrelerinde kapsaisin maruziyeti EMT
biyobelirteglerinin seviyeleri diisiirdii.(A) U87 hiicrelerindeki
N-kaderin seviyeleri; (B) U87 hiicrelerindeki vimentin seviye-
leri; (C) U87 hiicrelerindeki MMP-9 seviyeleri; (D) U87 hiicre-

lerinde TGF-f seviyeleri. *p<0.05, **p<0.01 ve ***p<0.001,
kontrol grubuyla karsilastirildiginda
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Kapsaisin tedavisinden sonra, U87 hiicrelerindeki prog-
ramlanmis hiicre o6limi olan apoptotik siire¢lerin
artisan neden olmustur (Sekil 4A ve 4B). U87 hiicreleri
24 saat boyunca cesitli konsantrasyonlarda kapsaisin ile
tedavi edildikten sonra hiicreler toplandi ve sitokrom c
ve kaspaz 3 seviyeleri ELISA ile analiz edildi. Veriler,
kapsaisin'in sitokrom c ve kaspaz-3 aktivitesini kon-
santrasyona bagh bir sekilde indiikledigini gosterdi.
Sonuglarimiz, apoptoz indiiksiyonunun bir isareti olarak
sitokrom c ve kaspaz 3 seviyelerindeki artisinin, U87
hiicrelerinin 93.7, 115.8 ve 142.6 pM kapsaisin ile tedavi
edilmesinden sonra kontrol grubuyla karsilastirildigin-
da 6nemli 6l¢iide arttigini ortaya ¢ikardi (p<0.05) .
Kapsaisinin oksidatif stres iizerindeki etkileri

A

*kk

Sitokrom c seviyeleri (ng/ml)

0- T |
Kontrol 93.7pM 115.8 pM 142.6 pM

Kapsaisinin U87 hiicrelerinde anti-proliferastif etkileri-
nin oksidatif stres ile olan iligkisini incelemek icin de
glutatyon rediiktaz, katalaz ve malondialdehit seviyele-
rini dl¢iimiini gergeklestirdik. U87 hiicreleri, 24 saat
boyunca farkli konsantrayonlardaki kapsaisin ile mua-
mele edildi. Glutatyon rediiktaz ve katazlar seviyelerin-
deki diistis, kapsaisinin U87 hiicrelerinde anti-oksidan
savunma sistemini baskiladigini gosterdi (Sekil 5A ve
5B). Ek olarak, Sekil 5C'de gosterildigi gibi kapsaisin
uygulamasi, lipit peroksidasyonunun énemli bir goster-
gesi olan malondialdehit seviyelerinde artisa neden
olarak oksidatif stresin U87 hiicrelerinde indiikledigini
gosterdi.
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Sekil 4: U87 hiicrelerinde kapsaisin maruziyetinin apoptoza olan etkileri.(A) U87 hiicrelerindeki sitokrom c seviyeleri; (B) U87
hiicrelerindeki kaspaz 3 seviyeleri. *p<0.05, **p<0.01 ve ***p<0.001, kontrol grubuyla karsilastirildiginda
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Sekil 5: U87 hiicrelerinde kapsaisin maruziyetinin oksidatif stres ve anti-oksidan mekanizmalar tizerindeki etkileri.(A) U87 hiicre-
lerindeki glutatyon rediiktaz seviyeleri; (B) U87 hiicrelerindeki katalaz seviyeleri; (C) U87 hiicrelerindeki malondialdehit seviyele-
ri. *p<0.05, **p<0.01 ve ***p<0.001, kontrol grubuyla karsilastirildiginda
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TARTISMA

Kanser, Diinya Saglik Orgiitii'ne (WHO) gére diinya ca-
pinda hastalik ve éliimlerin 6nde gelen nedenlerinden
birini temsil eden kiiresel bir saghk ytkiidiir. Bitkiler-
den ekstrakte edilen biyoaktif dogal tiriinler, nispeten
toksik olmayan ve aktif profilleri nedeniyle kanser teda-
visi i¢in yaygin olarak yeni terapotik ve dnleyici ilaglar
olarak kabul edilmektedir.'4 Bunlar arasinda, aci1 biber-
den elde edilen umut verici bir anti-timor ajani olan
kapsaisinin, in vitro ve in vivo olarak ¢esitli kanserlerde
hiicre biiylimesini ve metastazi inhibe ettigi dogrulan-
mistir.1516 Ancak kapsaisinin bir¢ok kanser hiicresinde-
ki anti-proliferatif, anti-metastatik ve anti-anjiyojenik
etkileri kapsaml bir sekilde arastirilmis olmasina rag-
men kanser metabolizmasi ile ilgili siiregler hentiz tam
olarak anlasilamamistir. Bu ¢alismada, kapsaisinin in
vitro U87 hiicre hatlarinda EMT'yi inhibe ettigini ortaya
cikardik. Dahasi, ¢esitli kapsaisin konsantrasyonlari ile
tedavi edilen U87 hiicrelerinde 48 saate kadar
sitotoksisite analizleri gerceklestirdik ve kapsaisinin
EMT biyo belirtecleri lizerindeki etkilerini analiz ettik.
EMT, epitelyalden ig seklindeki mezenkimal benzeri
hiicrelere dogru morfolojik degisiklikler, artan hiicre
boyutu, integrin ekspresyonundaki degisikliklerin bir
sonucu olarak hiicre yapismasinin kaybi, 6zellikle a5 ve
B1 integrinlerin asir1 ekspresyonu, artan invazivlik ve
ozellikle vimentin mezenkimal belirteglerin ekspresyo-
nu ile karakterize edilir.l” Onceki ¢calismada, kapsaisnin
kolon kanseri hiicrelerinde EMT'yi indiikledigi bulun-
mustur.18 Bir baska ¢alismada ise, 5637 ve T24 mesane
kanseri hiicrelerinde kaspsaisin maruziyetinin, artan
hiicre boyutu ve mezenkimal benzeri morfoloji,
vimentin, a5 ve 1 integrin alt birimlerinin ve integrin
benzeri kinaz (ILK) ve anti-apoptotik Bcl-2 proteinleri-
nin gelismis ekspresyonunu ve E-kaderinin seviyelerin-
de diisiis oldugu rapor edilmistir.19

EMT, tlimor hiicrelerinin yeniden programlandigi ve
hiicre iskeletinin yeniden diizenlenmesi, hiicre baglanti-
larinin kaybi ve ekstraseliiler matriksin yeniden model-
lenmesi yoluyla epitelyal bir fenotipten invazif
mezenkimal benzeri bir fenotipe doniistiiriildigii bir
sistemdir.20 Ek olarak renal hiicreli karsinom (RCC) hiic-
re dizileri 786-0 ve CAKI-1'de kapsaisinin roliinii arasti-
rilmis ve kapsaisin uygulanan RCC hiicrelerinin canhiligi-
nin, gé¢linlin ve istilasinin regiile ederek EMT siirecini
inhibe ettigini gosterilmistir.2! Bu calisma arastirmaci-
lar, kapsaisinin, E-kaderin (epitelyal belirteg) seviyeleri-
ni arttirdigin1 ve N-kaderin ve vimentin (mezenkimal
belirtegler) seviyelerini diisiirdiigiinii dogrulamistir; bu
da, EMT'nin, kapsaisin ile tedavi edilen RCC hiicrelerin-
de inhibe edildigini ortaya koydu. Ayrica, meme kanseri
MDA-MB-231 hiicrelerinde kapsaisinin, c-Src, FAK ve
paxillinin fosforilasyonunu inhibe ederek ve MMP-2 ve
MMP-9 ekspresyonlarim baskilayarak hiicre go¢iinii ve
istilasin1  baskiladigi  bulundu.22 Fare prostatinin
transgenik adenokarsinomunda (TRAMP) Kkapsaisin
tedavisi, karacigerde ve gastrointestinal sistemde belir-
gin patolojik toksisitelere yol agmadan metastatik ytikte
onemli bir azalma gosterdi; bu, p27'deki bir azalmayla
iliskilendirildi.23 Ling ve ark, GBM hiicrelerinde, TGF-
B2'min EMT'yi kontrol etmek i¢in kritik bir 6neme sahip
oldugunu rapor etmislerdir.24 Yukarida belirtilen ¢alis-
malarla uyumlu bir sekilde, U87 hiicrelerinde kapsaisin
uygulamasindan sonra N-kaderin, MMP-9, vimentin ve

Hacioglu C

TGF-B diizeylerinin azaldigini tespit ettik. Ayrica MTT
analizlerine gore, U87 hiicreleri igin kapsaisinin
IC50'sinin 24 saat boyunca 121.6 pM oldugunu oldugu-
nu bulduk. U87 hiicre hattinda kapsaisin tedavisi, BrdU
birlesme analizine gore hiicre proliferasyonunda kon-
santrasyona baglh bir azalmaya neden oldugunu da orta-
ya koyduk. Bu sonuglar, kapsaisinin insan U87 hiicrele-
rinde EMT sinyalizasyonunu regiile ederek hiicre
proliferasyonunu baskiladigini diisiindiirebilir.

Apoptoz, kanser gelisimi ve ilerlemesine karsi énemli
bir engeldir ve apoptotik sinyal kaybi, malignite ile yiik-
sek oranda iligkilidir.25 Bir¢ok kanser tiirii apoptotik
yolaklar1 bozar ve kanser hiicrelerini apoptoza direngli
hale getiren anti-apoptotik yollar1  gli¢lendirir.
Kapsaisinin, pankreas, kolon, prostat, karaciger,
o0zofagus, mesane, deri dahil olmak iizere bir¢ok farkl
kanser hiicre dizisinde apoptozu indiikledigi gosteril-
mistir.26 i¢csel mitokondriyal éliim yolu ve dissal 6liim
reseptorii yolu, uygulayici/efektdr kaspazlari aktive
eden ve programlanmis hiicre 6liimiine yol acan iki ana
sinyal sistemidir. Ozellikle mitokondriyal yol, apoptozun
tam olarak ytiriitiilmesiyle megsguldiir, bu nedenle mito-
kondri, apoptotik mekanizmanin 'bekgisi' olarak adlan-
dirilmistir ve mitokondriyal 6lim yolunun proteinleri
ve yollari, yeni terapotik tedaviler icin umut verici he-
defler haline gelmistir.2” Kapsaisinin, farkl kanser hiicre
hatlarinda apoptozu baslatmak i¢cin mitokondriyal 6lim
yolunda yer alan cesitli proteinleri hedefledigi gosteril-
mistir. Ornegin kapsaisin tedavisi, icsel ve digsal
apoptotik yollarin aktive ettigi ve kaspaz-9 ve -3 akti-
vasyonuna yol acan anti-apoptotik protein, B hiicreli
lenfoma 2'nin ekspresyonunu bastirgi ve mitokondriyal
membran potansiyelinin kaybin1 takibensitokrom c
saliniminin arttig1 gosterilmigtir.28

Mitokondri, mitokondriyal solunum sirasinda oksijenin
eksik indirgenmesi nedeniyle liretilen reaktif oksijen
tiirlerinin (ROS) ana fizyolojik kaynagidir.2% Bazi patolo-
jik durumlarda asir1 ROS iiretimi apoptoza neden olur.
Normal kosullar altinda mitokondri, asir1 ROS olusumu-
nu ve oksidatif hasar1 dnleyen yeterli diizeyde anti-
oksidan icerir. Bununla birlikte, ROS {iretiminin arttig1
veya anti-oksidan seviyelerinin tiikendigi durumlarda
oksidatif stres, protein oksidasyonuna ve lipit
peroksidasyonuna neden olur ve bu da mitokondriyal
membran, proteinler ve DNA'da hasara yol agar.3? Kan-
ser hiicreleri, timor biiylimesini siirdiiren ve bu hiicre-
leri pro-apoptotik sinyallere karsi koruyan, boylece
tiimorin ilerlemesini tesvik eden gelismis bir yapisal
oksidatif stres seviyesi gelistirir. Ilginctir ki, Zhang ve
meslektaslar1 kapsaisin tedavisinin, normal asiner hiic-
releri etkilemeden hem AsPC-1 hem de BxPC-3 hiicrele-
rinde mitokondriyal membran potansiyelini 6nemli
Olciide azalttigim gosterdi3! Bir baska ¢alismada,
kapsaisin U251 hiicrelerindeki apoptotik etkileri, ROS
tiretimi, hiicre i¢i kalsiyum artisi, ekstraseliiler matriks
bozulmasi ve sitokrom c'nin sitozole salinmasi ve
kaspazkas kadimin aktivasyonu ile iligkiliydi.32 Bu calis-
ma, ac1 biberde en ¢ok bulunan ikinci kapsaisinoid olan
kapsaisinin, U251 insan GBM hiicrelerine karsi anti-
kanser ajanlar olabilecegini gosterdi. Kapsaisinin GBM
hiicrelerinde oksidatif stres araciligiyla mitokondriyal
biitiinligli bozarak apoptozu indiikledigini, bunun
glutatyon ve katalaz gibi anti-oksidanlarin seviyelerinin
diismesi ve kaspaz3'li aktive etmek icin sitozole
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sitokrom c salinimu ile iligkili oldugunu gosterdi.
Kapsaisin, ortalama 60°C erime noktasina ve 305.4 kDa
molekiiler agirhga sahip, yagda ¢o6ziinen bir
kapsaisinoiddir. /n vivo ¢alismalar, oral alimdan sonra
kapsaisin emiliminin %50 ila %90 arasinda degistigini
gostermektedir.33 Dahasi kapsaisinin in vivo ¢alismala-
rin da gosterildigi gibi, kan-beyin bariyerini etkili bir
sekilde gecer. Intravendz uygulamadan sonra, bilesigin
beyinde ve omurilikte serumla karsilastirildiginda 5 kat
daha yiiksek konsantrasyonlar1 rapor edilmistir.34 Ek
olarak hayvan ¢alismalarinda kapsaisinin subkutan uy-
gulamadan sonra plazmada, beyinde ve omurilikte tes-
pit edilebildigi gdsterilmistir.33 Kapsaisinin oral yoldan
uygulanmasina yonelik farmasétik formiilasyonlar, kir-
miz1 biber iceren kapsiiller formunda mevcuttur.3s
Kapsaisinin oral uygulamasi i¢in terapétik doz belirlen-
memistir, ancak ticari olarak temin edilebilen kapsiille-
rin etiketlerinde belirtilen genel olarak énerilen giinliik
doz, %0.25 kapsaisin iceren 1350-4000 mg kirmizi bi-
berdir.3¢ Bu doz araliginin insanlarda enerji harcamasi-
ni, yag oksidasyonunu, termojenezi artirdigi, istahi
azalttig1 ve toksik bir yan etkiye neden olmadig1 goste-
rilmistir.37 Farkli bir ¢alismada bas agris1 hastalarinda
intranazal kapsaisin (10 mM) uygulamasinin agr1 atak-
larinin sikligini azalttigi bulunmustur.38 Yukarida bahsi
gecen calismalara gore, hidrofobik ve lipofilik karaktere
sahip olan kapsaisinin kan beyin bariyerini gectigi yapi-
lan ¢alismalar ile de ortaya konmustur. Ek olarak, so-
nuglarimiz literatiir ile de tutarh sekilde, hiicre tipine
bagh olarak 100 ila 500 uM araligindaki kapsaisinin,
40'tan fazla farkh tipte kanser hiicre hattinda hiicre
proliferasyonunu baskiladig: bildirilmistir.3940 Dahasi, in
vitro analizler sirasinda kullandigimiz kapsaisin kon-
santrasyonlarinin kabul edilebilir aralikta oldugunu da
dogrulamis olduk. Kuskusuz kapsaisinin saglk tizerin-
deki etkileri cogunlukla olumludur. Ancak, kapsaisinin
norodejeneratif hastaliklar iizerindeki etkilerini aydin-
latmay1 amaglayan daha ileri klinik éncesi arastirmalara
ihtiyag vardir.

SONUC

Sonug olarak, GBM hiicrelerinde kapsaisin, N-kaderin,
MMP-9, vimentin ve TGF-B diizeylerinin diislirerek
EMT'nin inhibisyonu yoluyla hiicre canlihigi ve
proliferasyonunu baskilamistir. Ancak, bu ¢alismanin en
biiylik limitasyonlarindan biri kapsaisinin tiimér disi
hiicrelerdeki ve in vivo modellerdeki etkilerinin analiz
edilmemis olmasidir. Diger bir sinirlilik ise ¢calismamizin
bir 6n arastirma olmasi nedeniyle 24 saatlik kapsaisin
tedavisinin etkilerinin arastirilmis, uzun vadeli etkileri-
nin arastirilmamis olmasidir. Bu nedenle kapsaisinin
farkl kanser tiirlerinde diger EMT biyobelirtegler tize-
rindeKi etkilerini arastirmak i¢in daha ileri ¢calismalara
ihtiya¢ vardir.
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0z

Oral mukozit, cocuklarda sitotoksik kemoterapinin
onemli bir komplikasyonudur. Oral mukozitin pediatrik
hastalarda 6nemli morbidite ile iligkili ve tipik olarak
¢ok agrili ve rahatsiz edici oldugu bilinmektedir. Mu-
kozit, geleneksel kemoterapi alan hastalarin pek
¢ogunda goriilmektedir. Oral mukozitin hastaneye yatisi
gerektirecek kadar siddetli, besin aliminin, agiz baki-
minin ve yasam kalitesinin azalmasina yol acacak kadar
da etkili oldugu bilinmektedir. Giiniimiizde oral mu-
kozitin tedavi ve bakiminda pek ¢ok yontem kullanil-
maktadir. Yapilan bu sistematik incelemenin amaci, 0-
18 yas araliginda kanser tedavisi goren ¢ocuklarda gel-
isen oral mukozit yonetiminde kullanilan hemsirelik
bakim uygulamalarinin son 3 yildaki literatiire katkisini
incelemektir. PubMed, Scopus, Google Scholar, Science
Direct, Ovid Medline, EBSCO veri tabanlar1 kullanilarak,
2019-2022y1llariarasinda oral mukozit ydnetiminde
kullanilan hemsirelik bakim uygulamalarimi inceleyen
Meta-analiz ve randomize kontrolli ¢alismalar geriye
dogru incelenmistir. Kullanilan yéntemlerde hemsirel-
ere ¢ok Onemli gorev ve sorumluluklarin distigi
gorilmiistlir. Hemsirelerin randomize kontrollii ¢alis-
malar yaparak daha fazla kanitlar saglamasi ¢ocuklar
icin ¢ok 6nemli bir sorun olan oral mukozitin ydne-
timinde alternatif yollar iiretecegini gostermektedir.

Anahtar kelimeler: Cocuk, hemsirelik, kanser, oral
mukozit, ydnetim.

Makale Gelis Tarihi : 13.10.2023
Makale Kabul Tarihi: 19.04.2024

ABSTRACT

Oral mucositis is a significant complication of cytotoxic
chemotherapy in children. Oral mucositis is known to be
associated with significant morbidity in pediatric pa-
tients and is typically very painful and irritated. Mucosi-
tisis seen in many patients receiving conventional che-
motherapy. It is known that oral mucositis is severe
enough to require hospitalization and effective enough
to cause a decrease in food intake, oral care and quality
of life. Today, many methods are used in the treatment
and care of oral mucositis. The purpose of this system-
atic review is to examine the contribution of nursing
care practices used in the management of oral mucositis
in children receiving cancer treatment between the ages
of 0-18 to the literature in the last 3 years. Meta-
analysis and randomized controlled studies examining
nursing care practices used in the management of oral
mucositis between 2019 and 2022 were retrospectively
examined using Pub Med, Scopus, Google Scholar, Sci-
ence Direct, Ovid Medline, EBSCO databases. It has been
observed that nurses have very important duties and
responsibilities in the methods used. Providing more
evidence by conducting randomized controlled studies
shows that nurses will produce alternative ways to
manage oral mucositis, which is a very important prob-
lem for children.

Keywords: Child, nursing, cancer, oral mucositis, man-
agement.
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GIRIS

Oral mukozit (OM) kanser tedavisinin bir sonucu olarak
agiz mukozasinda meydana gelen hasar ve iltihaplan-
madir.1 OM, ¢ocuklarda sitotoksik kemoterapinin énemli
bir komplikasyonudur.z2 Mukozit, geleneksel kemoterapi
alan hastalarin %20 ila %40'inda ve hematopoetik kok
hiicre nakli icin 6n sartlandirma olarak yiliksek dozda
kemoterapi alanlarin%80'inde goriilmekte-
dir3Cocuklarin yetiskin hastalardan daha fazla ke-
moterapi kaynakli mukozit prevalansina sahip oldugu
bildirilmektedir.34 OM gelisimini, kemoterapik ajanin
dozunun yani sira tiirli ve eszamanli radyoterapi uygu-
lamasi da etkilemektedir.5 Ayrica, hastaya verilen an-
tikolinerjik ve steroid grubu ilaglar ile oksijen tedavisi
de OM ‘ye neden olabilecek durumlar arasindakabul
edilmektedir.s OM’nin goriilme sikligin1 ve siddetini
hastalarin kisisel o6zellikleri de etkilemektedir. OM
cocuk hastalarda kanser tedavisine ek olarak ¢ok agrili
ve rahatsiz edici oldugundan morbidite oraninda artisa
sebep olmaktadir.! OM ‘nin hastaneye yatisi gerektire-
cek kadar siddetli, besin alimimin, agiz bakiminin ve
yasam kalitesinin azalmasina yol agacak kadar da etkili
oldugu bilinmektedir.3 Ayrica OM’nin hastanin bagisik-
Iig1 baskilanmis bir durumda oldugu bir zamanda
hastay1 ikincil enfeksiyonlara maruz birakabilecegi de
bildirilmistir.2 Bununla beraber OM’in tedavisinde pek
¢ok yontem kullanilmaktadir.6 Cocuklar i¢in oldukga zor
bir komplikasyon olan OM’in tedavisinde farmakolojik
ve nonfarmakolojik yontemler uygulanmaktadir.* Gar-
garalar, jel ve sprey seklindeki analjezikler, kortikoster-
oidler farmakolojik tedavi siirecinde kullanilan ajanlari
olusturmaktadir.” Nonfarmakolojik tedavi yaklasimlari
arasinda ise soguk uygulama, tuzlu su gargarasi, topikal
bal uygulamasi, 1lik kafeinsiz icecekler ve zeytinyagi
bulunmaktadir.2 Oral mukozitin olumsuz sonuglarini
en aza indirmede ve etkili yonetiminde hemsirelere
olduk¢a 6nemli gorevler diismektedir. Yapilan bu sis-
tematik incelemede, 0-18 yas aralifinda kanser tedavisi
goren cocuklarda gelisen OM yo6netiminde kullanilan
hemsirelik bakim uygulamalarini giincel ve kanit diizeyi
yiksek bilgiler 1s18inda literatiire katkisini incelemek
amagclanmistir.

GEREC VE YONTEM

Arastirmanin Tiirii

Aragtirma bir sistematik derlemedir.

Arastirma Sorusu

Oral mukozitin yonetiminde kullanilan giincel hem-
sirelik yaklasimlari nelerdir?

Dahil Edilme ve Dislanma Kriterleri

Kanser tedavisi goren c¢ocuklarda OM yoOnetimi
konusunda hemsirelik uygulamalarina dairkanit diizey-
leri seviye I ile seviye II olan, dili ingilizce ve tam metin
olarak ulasilan ¢alismalar dahil edilmistir (N=46). Kan-
ser tedavisi goren ¢ocuklarda OM yonetimi konusunda
hemsirelik uygulamalari disinda kalan, dili Ingilizce
olmayan, 0-18 yas araligini icermeyen calismalar ile
niteliksel c¢alismalar ve olgu sunumlari arastirma
haricinde tutulmustur (N=33).

Verilerin Toplanmasi

Bu calismada giincel bir bakis ile OM yo6netiminde kul-
lanilan hemsirelik bakim uygulamalari ile ilgili bilgiler
sunulmustur. 2019 ile 2022 arasinda kanser tedavisi
goren 0-18 yas araligindaki c¢ocuklarda gelisen OM

yonetiminde kullanilan hemsirelik bakim uygulama-
larini inceleyen Meta analiz ve RCT’ler geriye dogru
incelenmistir. PubMed, Scopus, Google Scholar, Science
Direct, Ovid Medline, EBSCO veri tabanlarinda oral mu-
cositis, children, pediatric, managament, cancer, nursing
anahtar kelimeleri kullanilarak yapilan taramalarda
toplam 695 calismaya ulasilmistir. Dahil edilme kriter-
lerine uyan c¢alismalar incelenmistir (N=46). Bu kap-
samda dahil edilme kriterlerine uymayan c¢alismalar
arastirma haricinde tutulmustur (N=33).Arastirma
haricinde tutulan tam metin makalelerin 18 tanesi nitel,
15 tanesi ise hemsirelik bakim uygulamasi icermeyen
calismalardir. Toplam 13 tane tam metin olarak ulasi-
lan, dili ingilizce ve kanit diizeyleri I-1I olan ¢alismalar
incelenmistir (Sekil 1). Arastirmaya dahil edilen ¢alis-
malar arastirma yontemi, 6rneklem, yayin tarihi, hem-
sirelik uygulamalari, kaynak ve sonuglar acgisindan de-
gerlendirilmistir.

t PRISMA 2009 Akis Semasi

® Veri tabani taramasiyla tespit edilenkayitiar
5 (a=635) Diger kaynaklardan tespit edilen ek
v Kayitlar
Google Scholar: 434 "
'% Ovid: 77 (n=0)
I Pubmed: 21
£85C0: 10
Scopus: 125
Science Direct: 28
g Duplikasyonlar kaldinidiktan sonra kalan
g kaytlar (n=196)
=
Dislanan kayitlar
Taranan kayitlar (n=150)
— (n =196)
Uygunluk agisindan Aragtirmaya dahil
3 degerlendirilen tam edilmeyen tam metin
5 metin makaleler (n=46) makaleler, nedenleriyle
H (n=33)
v \ Nitel galisma: 18
J N Hemsirelik bakim
Nitel (kanlitatif) uysulamas icermeyen
senteze dahil edilen Ve e
calismalar: 15
caligmalar (n=0)
@
§ Nicel(kantitatif) senteze
& (meta-analiz) dahil edilen
% calismalar
e papbiny

[

From: Moher D, Liberati A, Tetziafl J. Altman DG, The PRISMA Group (2009). Preferred Reporting fems for Systematic Reviews and Meta-
Ansiyses: The PRISMA Statement PLoS Med 6(7): 1000097 dai:10.1371/joumal. pmed 1000097

For more information, visit www.prisma-statement org.

Sekil 1. Literatiir aragtirmasini gosteren akis semasi (PRISMA)

Arastirmanin Etik Boyutu

Arastirmaci tarafindan incelenen veri tabanlarinda be-
lirlenen kriterlere uyan ve erisimeagik olan ¢alismalar
inceleme dahiline alinmistir. Arastirma sistematik bir
inceleme olarak yapildigindan etik kurul izni gerek-
memistir.

Bias Riski

Arastirmaya dahil edilen RCT ¢alismalarin bes
tanesinde ¢ift korleme bir tanesinde tek korleme yapi-
larak bias riski ortadan kaldirilmistir. Bununla beraber
RCT olmayan ¢alismalarin kalite degerlendirilmesi igin
Newcastle Ottowa Skalasimin (NOS) kullanilmasi
planlanmistir.

Arastirmanin Siirhliklar:

Erisime a¢ik olmayan veri tabanlarinda inceleme yapi-
lamamugtir. Sadece dili Ingilizce olan hakemli dergilerde
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yayimlanmis ¢alismalar arastirma kapsamina alinmistir.

BULGULAR

Arastirma kapsaminda toplam 13 makale deger-
lendirilmistir. Degerlendirilen ¢alismalarin 7 tanesinin
kanit diizeyi seviye I, 6 tanesinin ise seviye II'dir.
Aragtirma kapsaminda toplam 6 RCT dahil edilmistir.
Hem RCT’lerin hem de sistematik derlemelerin ¢alistik-
lar1 ¢ocuklarin yas araligir genel olarak 1-18'dir. OM
yonetiminde en ¢ok kullanilan bakim uygulamalari aras-
inda klorheksidin, sodyum bikarbonat, bal ve zeytinyagi
kullanilan
soliisyonlarinda bulunan sodyum bikarbonatin ve gar-
garalarda bulunan klorheksidinin OM'’yi 6nlemede ve

gelmektedir. Giliniimiizde

agiz

bakim

Tiryaki E, Akay G, Kadiroglu T, Guidiicti Tiifekci F

siddetini azaltmada diger yontemlere gore daha az etkili
oldugu saptanmistir (Tablo 1).

TARTISMA

Bu calismada temel agiz bakimi, agr1 yonetimi, sekonder
enfeksiyonlarin dnlenmesi ve tedavisi ve OM'li pediatrik
hastalarda destekleyici bakim dahil olmak iizere hasta
yOnetiminin ¢esitli alanlarin1 degerlendirmistir. Cocuk-
larda OM'’in siddeti arttikca agiz bakim protokoliine
uyumunun azaldig1 saptanmistir.# Bu yiizden siddetli
OM’i olan c¢ocuklar icin gerekli olan bakim yiikiiniin
arttigin1 sdylemek yanlis olmayacaktir.l? Bu noktada
hemsirelere 6nemli goérev ve sorumluluklarin
diistiigiinii vurgulamak oldukg¢a 6nem arz etmektedir.12

Gilinlimiizde temel agiz bakiminda klorheksidinli garga-

Tablo 1. Oral mukozit yonetiminde hemsirelik bakim uygulamalari (Kanit Diizeyi I-11)

Kaynaklar Orneklem Yontem Sonuglar Kanit
diizeyi

Miranda Silva W, Wagner Silva W, Zadik Y, et al. (2020) 2011-2019 arasi1  10.195 RCT olan ¢aligmalarin Sistematik Yiiksek kanith galigmalarin olmamasina ragmen,

Multinational Association of Supportive Care in makale taranmis, 18 yas derlemesi temel agiz bakimi protokoliiniin uygulanmasi da

Cancer/International ~ Society of Oral Oncology altt OM tamisi alan gocuk- OM'yi  engellemede olduk¢a uygun olarak

(MASCC/1S00) Clinical practice guidelines larin yer aldigi RCT'ler ve gorulmistir. Seviye I

for the management of mucositis: sub-analysis of yar1 deneysel ¢alismalar

current interventions for the management of oral dahil edilmistir. (N=45)

mucositis in pediatric cancer patientss

Semerci R, Kocaslan EN. (2022) Effect of chewing gum 2007-2019 aras1 32.829 RCT olan galsmalarin Sistematik Bu sistematik derleme, sakiz ¢ignemenin hafif ve

on the management of chemotherapy-induced oral tane makale taranmigtir. 5- derlemesi orta dereceli OM derecesini azalttigini ancak siddetli

mucositis in children: Systematic review of experimen- 18 yas ve OM yasayan OM’yi etkilemedigini ortaya koymustur.

tal studies® ¢ocuklarin yer aldign RCT Seviye I
ve yar1 deneysel ¢alismalar
dahil edilmistir. (N=5)

Hao S, Ji L, Wang Y. (2022) Effect of Honey on Pediatric 2016-2020 tarihleri arasi RCT olan galismalarin Sistematik Balin pediatrik hastalarda iyilesme siiresini, tiim

Radio/Chemotherapy-Induced Oral Mucositis (R/ 316 makale taranmis ve derlemesi derecelerde olusumunu onemli 6lgiide azaltabile-

CIOM): A Systematic Review and Meta-Analysis® tam metin analizi igin cegini gostermistir. Seviye
toplam 25 makaledeger- Y
lendirilmistir. (5-18 yas
arasi gocuk)

Algahtam SS, Siraj Khan DAA. (2022) Management of 2005-2021 aras1 762 tane RCT olan ¢alismalarin Sistematik Lazer tedavisi, agiz bakim rejimleri, zeytinyag ve

oral mucositis in children* makale taranmugstir. 18 yas derlemesi aloe vera gibi y6netimlerin ve glutaminin bir etkisi
alti ve OM yasayan g¢ocuk- oldugunu gostermistir. Zeytinyaginin, sodyum Seviye |
larin yer aldigi RCT dahil karbonata gore daha fazla etkiye sahip oldugu ileri
edilmistir. (N=16) strilmistir.

Zhang L, Yin Y, Simons A. Francisco NM, Wen F, Patil S. 2010-2020 arasi 346 tane RCT olan ve olmayan ¢alismalarin Balin, kemoterapinin neden oldugu OM igin tedavil-

(2022) Use of Honey in the Management of Chemo- makale taranmistir. 1-17 Sistematik derlemesi erden veya tercih edilen 6nleme segeneklerinden

therapy-Associated Oral Mucositis in Paediatric yas ve OM’li gocuklarin yer biri olarak dahil edilmesi gerektigini onermistir. Seviyel

Patients10 aldigt  calismalar  dahil
edilmistir. (N=51)

Ferrandez-Pujanteb A, Pérez-Silva A. Serna-Munoz C, et 114 makale taranmis ve RCT olmayan ¢alismalarin  Sis- Erken asamalardan itibaren Onlemeye dayali

al, (2022) Prevention and Treatment of Oral Complica- tam metin analizi icin tematik derlemesi standart protokollerin kullamlmasi, kanser tedavil-

tions in Hematologic Childhood Cancer Patients: An toplam 29 makale erinin yan etkilerini ve komplikasyonlar1 en aza Seviye I

Update? secilmigtir. (0-18 yas arasi indirgemede en etkiliyontem olarak gosterilmistir.
cocuk)

Maracaja Bezerra MP, Vieira IT, Dos Santos FG, Arrais 2022" ye kadar 1827 RCT olmayan ¢alismalarin Sis- Agiz saghgl egitimi stratejilerinin uygulanmasinin

Pibeiro IL, De Sousa SA, Gondim Valenga AM. (2022) makale taranmis ve 1-18 tematik derlemesi takip dénemindeki pediatrik onkoloji hastalarinda

The impact of oral health education on the incidence yas ¢ocuk, 21 makale OM insidansini ve siddetini azalttigi bulunmustur. Seviye |

and severity of oral mucositis in pediatric can- segilmigtir.

cer patients: a systematic review and meta-analysis!!

Konuk Sener D, Aydin M, Cangur S, Giiven E. (2019) 2-18 yas aras1 150 ¢ocuk 6 RCT Klorheksidin OM yonetiminde en etkili ajanin E vitamini ve ikinci

The Effect of Oral Care with Chlorhexidine, Vitamin E grup olusturulmus her bir E Vitamini en etkili ajanin bal oldugunu belirlemistir. Klorhek- .

and Honey on Mucositis in Pediatric Intensive Care grup (N=25). Bal sidinin OM yénetiminde diger ajanlara gore daha az Seviye I

Patients: A Randomized Controlled Triall2 etkili oldugu gozlenmistir.

Mubaraki S, Chandra Pani S, Alseraihy A, Abed H, 7-10 yas aras1 45 gocuk. RCT Asirt doymus kalsiyum fosfat sprey kullanan grupta

Alkhayal Z. The efficacy of two different oral hygiene 3 grup olarak ¢ahsilmis ve Klorheksidin ve sodyum bikarbonat oral mukozit siddetinin azalmadigl gézlemlenmistir.

regimens on the incidence and severity of oral mucosi- her bir grup (N=15). Dislerini giinde 2 kez ekstra Ayrica agiz hijyeni rejimine ekstra yumusak bir dis

tis in pediatric patients receiving hematopoietic stem yumusak dis firasi ile firgalamak fircasimn  dahil  edilmesinin  OM  insidansim

cell transplantation: A prospective interventional Az miktarda asirt doymus kalsiyum azaltmadigini ve aslinda oral mukozitin siddetindeki Seviye II

study13 oral sprey bir artigtan sorumlu olabilecegini gostermistir.

Hassan H, Kinsey S, Phillips B. (2022) Mucositis 1-18 yas arasi 34 OMli RCT Probiyotik kullaniminin OM yo6netiminde etkili bir

reduction with probiotics in children with cancer: a ¢ocu@a ulagilmis. 1.grup: (n:4) Probiyotik tedavi olarak kullamm i¢in daha fazla ve yeterli .

randomised-controlled feasibility study? 10 gocuk ¢alismaya dahil 2.grup: (n:6) Placebo sayida RCT ¢aligmalar ile kamtlanmasi gerektigi Seviye I
edilmistir. sonucuna ulagimigtir.

Alkhouli M, Laflour M, Alhaddad M. (2020) Efficacy of 3-6 yas aralig RCT. Gozlenen bulgulara gore, aloe-vera grubunda OM

Aloe-Vera Use for Prevention of Chemotherapy- 26 cocuk 1.grup (n:13) Aloe-vera dereceleri sodyum bikarbonat grubuna gére daha az

Induced Oral Mucositis in Children with Acute Lym- 2.grup (n:13) sodyum bikarbonat siddetliydi. Aloe-vera soliisyonunun topikal uygula- Seviye Il

phoblastic Leukemia: A Randomized Controlled masinin  ¢ocuklarda OM'un 6nlenmesinde etkili

Clinical Trial14 oldugunu gostermistir.

Widjaja NA, Pratama A, Prihaningtyas R, Irawan R, 1-18 yas arasi RCT. Plaseboya karsi oral glutamin ile oral mukozitin

Ugrasena [. (202 ficacy Oral Glutamine to 48 gocuk 1.grup (n:24) Glutamin 6nlenmesinde anlamh bir fark vardi Bu calisma,

Prevent Oral Mucositis and Reduce Hospital Costs 2.grup (n:24) Plasebo glutaminin, yliksek doz kemoterapi alan gocuklarda

During Chemotherapy in Children with Acute Lym- oral mukozit insid ve siddetini azaltabilecegini Seviye Il

phoblastic Leukemia?5 ileri stirtilmistir.

Singh R, Sharma S, Kaur S, Medhi B, Trehan A. (2019) 2-18 yas aralig RCT. Balin oral mukozaya topikal olarak uygulanmasinin,

Effectiveness of topical application of honey on oral 100 gocuk 1.grup (n:50) Topikal bal uygula- kemoterapinin neden oldugu oral mukozitin

mucosa of children for the management of oral masi ciddiyetini ve siiresini azaltmada etkili oldugu Seviye Il

mucositis associated with chemotherapy?¢ 2.grup (n:50) Rutin analjezik ve gorulmistir. y

antiseptik jel uygulamasi
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Oral Mukozit Yonetiminde Hemgirelik Bakim Uygulamalari: Sistematik Bir Derleme...

ralarin  ve sodyum bikarbonatin kullanildig:
goriilmistiir. Bununla birlikte yapilan deneysel ¢alisma-
larda temel ag1z bakim soliisyonlarinin OM engellemede
ve siddetini azaltmada diger yontemlerle etkinligi karsi-
lastirilmistir.12-1416 Konuk Sener ve ark. yaptigi cals-
mada E vitamini, bal ve klorheksidinin OM tedavisinde
etkinligi arastirilmistir. Klorheksidinin OM y6netiminde
diger ajanlara gore daha az etkili oldugu gozlenmistir.12
Benzer sekilde Alkhouli ve ark. yaptig1 bir ¢alismada
aloe veranin OM’in yodnetiminde sodyum bikarbonata
gore etkinligi degerlendirilmistir. Gozlenen bulgulara
gore, aloe-vera grubunda OM siddetinin dereceleri
sodyum bikarbonat grubuna goére daha hafif seyret-
mistir.1* Widjaja ve ark. yapmis oldugu bir ¢alismada
OM’in siddetini azaltmada oral glutamin kullaniminin
rutin kullanilan agiz bakimi soliisyonlarina gore et-
kinligini degerlendirmistir.1s Plaseboya karsi oral gluta-
min ile OM’in 6nlenmesinde anlamli bir fark tespit
edilmistir. Bu ¢alisma glutaminin, yiliksek doz metotrek-
sat kemoterapisialan ¢ocuklarda oral mukozit insidan-
sin1 ve siddetini azaltabilecegini ileri sirmiistiir.15 Bu
bilgiler 1s18i1nda OM’in 6nlenmesinde ve tedavisinde
klorheksidin ve sodyum bikarbonatin etkinliginin diger
yontemlere gore daha az etkili oldugunu sdylemek
mimkiindiir.

OM’in yonetiminde balin kullaniminin etkinligini
olcmek icin pek ¢ok arastirma yapilmistir. Hao ve ark.
yapmis oldugu sistematik bir incelemede balin pediatrik
hastalarda iyilesme siiresini ve tim derecelerde olusu-
munu 6nemli dl¢iide azaltarak etkileyebilecegini goster-
mistir.? Benzer sekilde Zhang ve ark. yaptig1 bir calis-
mada bali kemoterapinin neden oldugu OM’in tedaviler-
den veya tercih edilen 6nleme segeneklerinden biri
olarak dahil edilmesi gerektigini 6nermistir.1? Singh ve
ark. yapmis oldugu ¢alismada balin oral mukozaya topi-
kal olarak uygulanmasinin kemoterapinin neden oldugu
OM’nin ciddiyetini ve stiresini azaltmada rutin analjezik
ve antiseptik jel uygulamasina gore daha etkili
oldugunu gostermistir.t¢ Yapilan c¢alismalar 1s18inda
cocuklarda bal kullaniminin OM yoOnetiminde etkili
oldugu soylenebilir.

Bununla berber OM’in 6nlenmesi ve tedavisinde probi-
yotik kullaniminin ve sakiz ¢ignemenin etkinligi ile ilgili
tartismalar devam etmektedir.578 Probiyotik kul-
laniminin OM yonetimde etkinligini kesin olarak
gbosteren calismalar yetersiz olmakla beraber sakiz
cignemenin hafif ve orta dereceli OM derecesini azalt-
tigin1, ancak siddetli OM’yi etkilemedigini ortaya siiren
¢alismalar bulunmaktadir.?8

Pediatrik hastalarin OM varliginda dis fircalama siras-
inda rahatsizlik duyduklari tespit edilmistir.#5 Bunun da
OM'in irritasyonundan kaynakl agri duyularimin artma-
styla iligkili oldugu diistintilmektedir. Mubaraki ve ark.
yapmis oldugu calismada, agiz hijyeni rejimine ekstra
yumusak bir dis fir¢casinin dahil edilmesinin oral mu-
kozit insidansin1 6nemli dl¢iide azaltmadigl belirlenmis
ve hatta oral mukozit siddetindeki artistan sorumlu
olabilecegi diisiintilmiistiir.13

SONUC

Oral mukozit kemoterapi ve radyoterapi alan c¢ocuk
hastalarda yasam kalitesini diisiiren ©nemli bir
komplikasyon olarak karsimiza ¢ikmaktadir. Oral mu-
kozitin tedavisinde balin ne kadar énemli bir yere sahip

oldugu calismalarla gozler 6niine konulmustur. Bununla
birlikte E vitamini desteginin baldan daha etkili oldugu
gosterilmistir. Yine oral mukozitin yonetiminde
zeytinyag1 ve aloe-veranin etkinligi ¢alismalarla kanit-
lanmis ve topikal zeytinyagi uygulamasinin alana ente-
gre edilmesi gerektigi 6nerilmistir. Agiz bakiminda kul-
lanilan sodyum bikarbonatin ve klorheksidinin OM'’yi
onlemede ve siddetini azaltmada diger yontemlere gore
daha az etkili oldugu saptanmistir. Arastirmalar goster-
mektedir ki; oral mukozitin gelisimini 6nleme en 6nemli
yOnetim stratejilerimizden biri olmalidir. Bu siirecte
diger etkili olan ajanlar; E vitamini, zeytinyagi, bal, glu-
tamin, aloe vera, orta ve az siddetli OM’de sakiz ¢igne-
mek olarak gosterilebilir. Oral mukozitin yonetiminde
hemsirelik bakim uygulamalari olarak yapilabilecek pek
¢ok girisim bulunmaktadir. Bu ylizden hemsireler ran-
domize kontrollii ¢alismalar yaparak daha fazla kanitlar
saglamali ve ¢ocuklar icin ¢ok 6nemli bir sorun olan oral
mukozitin yonetimi icin alternatif yollar tiretmelidir.

Etik Kurul Onay:r: Calisma metodolojisinden dolay
gerek goriilmemistir.
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Fiziksel aktivite danismanhginda bireylerin hedeflenen
fiziksel aktivite seviyelerine ulasabilmeleri icin kalici
davranis degisikligine ihtiyaclar1 vardir. Bireylerde dav-
ranis degisikligi olusturmak icin gercekei, uygulanabilir
hedefler belirlemek 6nemlidir. Aktivite atistirmaligi
olarak da bilinen “Snacktivity” yaklasimu fiziksel aktivite
davramisinda kiigiik farkliliklar saglayarak kalici degi-
siklikleri hedefler. Ayrica bu yaklasim giinliik hayata
uyarlanabilen basit, kisa siireli aktivitelerle sedanter
davranmisin ve aktivite bariyerlerinin engellenmesine
yardimci olur. Uygun yer, zaman ve ekipman olmadig1
icin egzersiz yapamadigini ifade eden sedanter bireyler-
de hig fiziksel aktivite yapamamaktansa kii¢iik aktivite
siirelerinin birlestirilmesi yoluyla hedeflenen fiziksel
aktivite seviyesine ulasilmasi saglanir. Toplumda fizik-
sel aktivite dilizeyinin arttirilmasinin énemli bir halk
saghg politikasi oldugu disiiniildiigiinde “Snacktivity”
yaklasimi kayda deger bir konudur. Bu derleme
“Snacktivity” yaklasiminin fiziksel aktivite danismanli-
gindaki roliine odaklanarak farkindalik olusturmayi
hedeflemektedir.

Anahtar Kkelimeler: danismanlik, fiziksel uygunluk,
sedanter davranis, transteorik model.
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ABSTRACT

Individuals need permanent behavioral changes in
physical activity counseling to reach targeted physical
activity levels.Determining reasonable and applicable
goals for creating behavior change in individuals is
critical. The “Snacktivity” approach, also known as
“activity snacks”, targets permanent changes by
providing small modifications in physical activity
behavior. In addition, this approach helps to prevent
sedentary behavior and activity barriers by using
simple, short-term activities that can be adapted to daily
life. The targeted activity is achieved by accumulating
small activity snacks rather than being unable to do any
activity in sedentary individuals who state they cannot
do activities due to the lack of appropriate place, time,
and equipment.Considering that increasing physical
activity levels in the community is an important public
health policy, the "Snacktivity" approach is a notable
issue. This review aims to raise awareness by focusing
on the role of the "Snacktivity" approach in physical
activity counseling.

Keywords: counseling, physical fitness,
behavior, transtheoretical model.
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GIRIS

Fiziksel inaktivitenin baslica kardiyovaskiiler, kas-
iskelet, solunum ve immiin sistem problemlerini ve
mortalite riskini arttirdig diisiiniildiigiinde fiziksel akti-
vite danismanlig1 bu risklerin azaltilmasinda 6nemlidir.1
Fiziksel aktivite danmismanhiginda bireyleri aktiviteye
tesvik etmek, bireylerin aktivite yapmasin kolaylastirici
etkenleri ve bariyerleri belirlemek, bu yonde bireysel-
lestirilmis danigsmanlik programlarini motivasyonel
goriismeler yoluyla uygulamak tavsiye edilir.2Gilincel
calismalarda aktivite danismanliginda “Snacktivity”
yaklasimi vurgulanmaktadir. “Activity” ve “Snacks” keli-
melerinin birlesimi olan “Snacktivity” yaklasiminda,
“Aktivite atistirmaliklar1” olarak ifade edilen 2-5 dakika
siiren kisa stireli aktivitelerin birlestirilmesi yoluyla
bireylere aktivite aliskanligi kazandirmak hedeflenir.3
Fiziksel Aktivite Damismanhiginda Davranis Degisim
Teorileri ve Bariyerler

Fiziksel aktivite damismanligi Dbireylerde aktivite
farkindaligl ve davranis degisikligi olusturmak icin bi-
reyleri dinleme, anlama, fiziksel aktivite konusunda
bilinglendirme, aktivite kolaylastiricilarini ve bariyerle-
rini belirleme, kisa ve uzun donem hedefler planlamay1
kapsar.* Fiziksel aktiviteyi artirmak bir davranis degi-
sim siirecini icerir. Bireylerin fiziksel aktiviteye katilim-
larin arttirmak icin ‘hareket et’ tavsiyesi yerine, aktivi-
teye katilmlarini arttiracak yaklasim ve yontemlerin
gelistirilmesi gerekir. Davranisi sekillendiren ve davra-
nis degisikligi saglamada ise yarayan faktorleri belirle-
mede biiyiik ilerleme kaydedilmis olsa da bireysel dav-
ranigsal eylemler ve sonuglar farkliliklar igerdiginden,
mevcut halk saglig: politikalari toplum sagliginda 6nem-
li ilerlemeler saglamak icin bireysel davranislardaki
kiiciik, kiimiilatif degisikliklerin 6nemini vurgulamakta-
dir.

Davranis degisikligi olusturmada kullamilan “Saghk
Inan¢ Modeli”, “Sosyal Biligsel Teori”, “Mantikli Eylem
Teorisi”, “Kisileraras1 Davranis Teorisi”, “Planh Davranis
Teorisi” gibi teorilerin yani sira son zamanlarda en sik
kullanilan yéntem Transteorik Model'dir. Transteorik
Model’e gore degisim asamalar: diistinme 6ncesi asama,
diistinme asamasi, hazirlik asamasi, eylem asamasi ve
stirdiirme/devam ettirme asamalarindan olusur.
Transteorik Model, bireylerin dntimiizdeki 6 ay icerisin-
de hedeflenen davranis degisikligini yapmay1 diistinme-
digi asamadan, davranis degisikligini 6 ay boyunca dii-
zenli olarak siirdiirdiigli asamaya kadar olan stiregleri
icerir. Bu model sadece davranisa degil davranigsal ni-
yete de odaklanmaktadir.6 Bu yiizden fiziksel aktivite
danismanhginda davranis degisikligi olusturmak igin,
oncesinde davranisi etkileyen bireysel bariyerlerin ve
kolaylastiricilarin belirlenmesi, glinliik yasam aktivitele-
rinin sorgulanmasi, kisiye 6zel ve bireylerin rutinlerine
uyarlanmis aktivite tavsiyeleri belirlemek onemlidir.2
Her bireyde farkhilik gdstermesine ragmen en yaygin
bariyerler zaman kisitlilil, motivasyon kaybi, yorgun-
luk, aktivite yapmay1 eglenceli bulmama, diisme korku-
su, aktiviteyi giivenli bulmama, eslik edecek birini bula-
mama gibi kisisel faktorler ve hava durumu, trafik, akti-
vite yapmak i¢in alanin olmamasi gibi ¢evresel faktor-
lerdir.278

Bariyerlerin Onlenmesinde ve Davrams Degisikli-
ginde “Snacktivity” Yaklasiminin Onemi

Fiziksel aktivitenin 10 dakika ve daha uzun siirelerde

Celik Z, Giizel NA

yapilmasi gerekliligini vurgulayan 2020 ve 6ncesi reh-
berler giincellenerek fiziksel aktivite davranisinda kii-
¢lik degisiklikler yapmanin hi¢ yapmamaktan daha an-
lamli oldugu vurgulanmistir.910 Ayrica giincel rehberde,
zorunlu olarak oturma siiresi fazla olan bireyler de
(tekerlekli sandalye kullanicilar1 gibi) géz 6niinde bu-
lundurularak oturma siiresi yerine sedanter davranis
terimi kullanmanin daha uygun olacag1 goriisii vurgula-
narak hareketsiz kalinan sedanter zamanlarin hafif sid-
dette bile olsa bir aktiviteyle yer degistirmesi gerekliligi
tizerinde durulmaktadir.® Bu sebeple “Snacktivity” yak-
lasimui ile giinde bes dakika siiren alt1 aktivite atistirmasi
bile bireyin aktivite aliskanlig1 kazanmasina katki sagla-
maktadir.8 Ozellikle temel fiziksel aktivite bariyeri za-
man kisitlilig1 olan bireylerde, haftalik 150-300 dakika
orta veya siddetli fiziksel aktivite silirelerine ulasmak
planlama veya ¢ok fazla bilissel ve fiziksel ¢aba gerekti-
rirken, beceri, ekipman, kiyafet degisikligi bile gerektir-
meden yapilabilen, daha az planlama ve ¢aba gerektiren
“Snacktivity” yaklasimi ile giinliik yasama kolayca dahil
edilebilen basit aktiviteler bu bariyerle bas etmeyi ko-
laylastirabilir. Kii¢lik degisiklikleri baslatmak ve siirdiir-
mek ¢ok daha kolay oldugundan “Snacktivity” yaklagimi
ile etkili bir davranis degistirme teknigi kullanilmig
olur.811 Bu sekilde bireylerin niyetlerini eyleme déniis-
tirmeleri desteklenebilmektedir.3Kiigiik degisiklikleri
basarmak bireylerin gorev ve dilizenleme 0z-
yeterliligini, aliskanlik olusturma becerisini gelistirir.
“Snacktivity” yaklasimi aktif olmayan bireylerin giiven-
lerini gelistirmeye yardimcidir. Ayrica aktivite katilimi
az olan ve katilim konusunda bariyerleri fazla olan yasl,
kronik hastalig1 olan veya engelli bireylerde de uygun
bir yaklasimdir.8 Glinliik yasamda sik yapilan bazi rutin-
lerin icine fiziksel aktivite eklemek bireylerin aktivite
bariyerlerinin de oniine ge¢mektedir. Telefonla konu-
surken bir taraftan yiirlimek, disleri fircalarken bacak
hareketleri yapmak sik yapilan rutinlere aktivite ekleme
orneklerindendir. Bu yoniiyle “aktivite atistirmaliklar1”
ek bir siire gerektirmeden aktivite yapmaya imkan sag-
lar.38 “Snacktivity” yaklasimu ile ilgili diger 6rnek aktivi-
te atistirmaliklari Tablo 1.'de verilmistir.3

“Snacktivity” Yaklasiminin Saghkla iligkili Faydalar
Fiziksel aktivite rehberlerinin haftanin en az iki giinii-
niin kas kuvvetini arttirmaya yonelik aktivitelerden
olusmasi gerekliligi onerisi, 6zellikle diisme, osteoporoz
ve kirik risklerinin azaltilmasinda kayda degerdir.® An-
cak yetiskinlerin ¢ok az1 (yaklasik %20) bu hedefi basa-
rabilmektedir.12 “Snacktivity” yaklasimi kas kuvvetlen-
dirme aktivitelerinin birgogunu yapmaya olanak tanir.
Ornegin mutfakta su isiticisi ¢alisirken ¢émelip kalkmak
gibi bir aktivite kisa siireli, pratik ve ekipman ihtiyacina
gerek olmadan yapilabilir.8 Ayrica bu yaklasim giin bo-
yunca uzun siireli sedanter davranistan korunmada
etkindir. Boylelikle hareketsiz davranis doéngiistiniin
kirllmasiyla bireylerde kardiyo-metabolik hastalik riski-
nin azalmasinda kisa siireli aktivitelerin de 6énemi oldu-
gu hipotezi gliclenmektedir.!3 “Snacktivity” kavraminin
literatiirde yeni yer almasi sebebiyle konuyla iliskili az
sayida ¢alisma bulunmaktadir.3814-18 Kisith sayida ¢alis-
ma Kiciik fiziksel aktivite siirelerinin biriktirilmesinin
saghga oOnemli faydalar1 oldugunu gostermektedir.
Boreham ve arkadaslar1 kisa siireli merdiven ¢ikma
aktivitelerinin gen¢ sedanter kadinlarda maksimal oksi-
jen tiiketiminde %17,1 artisi, disik yogunluklu
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“Snacktivity” Yaklasimi...

Tablo 1. “Snacktivity” yaklasimina gore aktivite 6rnekleri

iste yapilabilecek aktiviteler

Otururken kol hareketleri

Arabay1 biraz daha uzaga park edip ytiriimek

Daha uzaktaki/bagka kattaki tuvaleti kullanmak

Is arkadaslariyla goriismeler yaparken ayni anda yiiriimek
Arama yaparken masadan uzaklagsmak ve yiirtimek

Ogle yemegi arasinda tempolu yiiriimek

Asansor veya yiiriiyen merdivenleri kullanmak yerine merdivenlerden ¢ikmak/inmek

Arkadaslarla iletisim i¢in telefon/elektronik posta kullanmak yerine arkadasin yanina yiiriimek

» o«

Iste “lunge”, “squat” gibi egzersizler yapmak

Otobiisten bir durak 6nce inip ytriimek

Evde ve bos zamanda yapilabilecek aktiviteler

Merdivenleri birkag kez inip ¢ikmak

Ev isleri

Telefonla konusurken yiiriimek

Bulasiklar1 yikarken ayak parmaklari tizerinde yiikselip inmek
Su 1siticisinin kaynamasini beklerken hareket etmek
Yerinde adim almak

Bahge isleri

Disleri fircalarken ¢omelip kalkmak (squat)

Merdivenleri kullanarak sinav (press up) yapmak

Evi siipiiriirken “lunge” yapmak

Alsveris yaparken aligveris arabasi yerine sepet kullanmak

Yakin magazalara giderken yliriimek/kosmak/bisiklete binmek

Otururken teneke/sise ile kollar1 biikiip agmak (biceps curl)
Oturma odasinda/mutfaktayken dans etmek

Yakindaki park etrafinda tempolu yiiriimek

Tempolu yiiriiyiisii arttirmak icin kdpek ile birlikte yiiriimek
Cocuklarla parkta oynamak

Atlamak/Ip atlamak

Araba yikamak

Cocuklar1 okuldan almak/birakmak i¢in ylirimek

lipoprotein kolesterol diizeyinde ise %7,7 azalmay1 sag-
ladigin1 bulmuslardir.1® Stenling ve arkadaslar1 optimal
minimum bir aktivite siiresi belirleyememekle birlikte
her biri birer dakikalik li¢ kez merdiven ¢ikma aktivite-
sinin genel ruh halinde olumlu artisa katki sagladigini
vurgulamislardir.2? Kisa siireli aktivite siirelerinin yetis-
kinlerde saglikla iligkili yararlar ile stres ve depresif
belirtilerin azalmasi ve benlik saygisinin artmasina kat-
ki sagladigin1 belirten ¢alismalar bulunmaktadir.21.22
Yash bireylerde “Snacktivity” yaklasiminin etkinligini
inceleyen giincel bir derlemede, bu yaklasimin 6zellikle
huzur evleri ve uzun siireli bakim evlerinde kalan yash
yetiskinlerin aktiviteden keyif alma, aktivite yapmaya
olan motivasyonlarini arttirma ve islevsel kapasitelerini
gelistirmede etkili oldugunu ve bu tesislerde daha fazla
kullanilmasi gerekliligini vurgulamislardir.l” Murphy ve
arkadaslar1 ise ayni toplam siirede olan siirekli yapilan
veya biriktirilmis fiziksel aktivitenin kardiyovaskiiler
uygunlukta benzer gelismeler sagladigini raporlamislar-
dir.23 Glincel bir derleme aktivite atistirmaliklarinin
6lim orani, kardiyovaskiiler hastalik ve kanser riskini
azaltmada o6nemli boyutlarda etkili, uygulanabilir, iyi
takip edilebilir ve giivenli oldugunu belirtirken, kronik
hastalig1 olan ve yash olan bireylerde saghg iyilestirme
izerine etkilerinin hentiz belirsiz olduguna dikkat ce-
ker.18 “Snacktivity” yaklasiminin saglikli ve kronik has-
talig1 olan bireylerde fonksiyonel kapasite ve yasam
kalitesine etkileri ile ilgili daha fazla ¢alismaya ihtiyac

vardir.

Katilimcilarin “Snacktivity” Yaklasimina Bakis A¢isi

insanlara aktivite hakkinda basit bilgi vermek kalici
davranis degisikligine yol agmaz. Cesitli teknolojiler
gelistirilse de 6nemi yeni artan yaklasimla ilgili halki
bilgilendirmek ve kalici1 davranis degisikligi olusturmak
icin ek stratejiler gereklidir.8

Haftalik, diizenli, orta-siddetli fiziksel aktivite tavsiyesi-
ni karsilayamayan sedanter bireylerle yapilan bir ¢alis-
mada, bireylere yari yapilandirilmis 6zellikte aktivite
danismanligl programi uygulanmis ve aktivite atistirma-
liklarini igeren brosiir hazirlanarak verilmistir. Calisma
sonras1 “Snacktivity” ile ilgili goriisleri alinan katilimci-
lar, aktivite atistirmaliklarinin daha kolay oldugu icin
basarma hissi sagladigini ve bu kisa siiren aktiviteleri
biriktirerek haftalik 150 dakikalik orta-siddetli aktivite
hedefine ulasmalar1 gerektigini anladiklarini ifade et-
mislerdir. Katilimcilarin yaklasik yaris1 “Snacktivity”nin
bireysel kosullara uyarlanabildigini, her yastan ve farkh
fiziksel uygunluk seviyelerindeki bireylere uygun, he-
deflenen aktivite seviyesine ulasmada bagsarili bir yakla-
sim oldugunu belirtmislerdir. Katilimcilarin bazilari
aktivite atistirmaliklarinin giiniin herhangi bir saatinde
tamamlanabilecegini, herhangi bir 6zel ekipman ve ki-
yafete ihtiya¢ duyulmadan yapilabilecegini ve tiim bun-
larin giinliik yasamlarina rahatlikla uyarlanabilecegini
belirtmislerdir. Ote yandan bu yaklasimla ilgili bireyle-
rin olumlu geri bildirimleri olsa da kisa siireli aktivitele-
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rin birlestirilmesinin yeterli olamayabilecegi, unutulabi-
lecegi riski de vurgulanmaktadir.3 Krouwel ve arkadas-
lar ise fiziksel olarak aktif olmayan yetiskin bireylerde
3 hafta boyunca giinliik hayatlarina dahil edebilecekleri
“Snacktivity” miidahalesini, aktivite monitdri ve aktivi-
telerin izlenebilecegi mobil uygulama kullanarak uygu-
lamislardir. Miidahale sonrasi bireyler “Snacktivity”
yaklasiminin etkisini degerlendirmisler ve bazi aktivite
atistirmaliklarinin geleneksel egzersizlere gore daha
uygulanabilir oldugunu, fakat baskalarinin yaninda bu
aktiviteleri yapmakta zorluk yasadiklarini belirtmisler-
dir. Ayrica katiimcilar mobil uygulama sayesinde kendi-
lerine anlik gelen bildirimlerin davranis degisikligi olus-
turmalarini kolaylastirdigini vurgulamislardir. Teknoloji
kullanimu ile ilgili yasanan bazi problemler ise bireylerin
motivasyonlarini etkileyen 6nemli bir bariyer olmus-
tur.1s “Snacktivity” yaklasiminin 6niindeki bariyerlerin
kaldirilabilmesi ve var olan problemlerin belirlenmesi
icin daha fazla ¢alismaya ihtiyac¢ vardir.16

SONUC

Fiziksel aktivite danismanliginda yeni bir bakis agisi
olan “Snacktivity”, o6zellikle aktivite bariyerleri fazla
olan ve bu bariyerleri asmakta zorlanan sedanter birey-
lerde giinliikk hayata uyarlanabilen basit, kisa aktivite
atistirmaliklarini iceren bir yaklasimdir. Halki fiziksel
inaktivite konusunda bilgilendiren ve aktivite yapmaya
tesvik eden bilgilendirme yazisi1 ve brosiirlerin ¢ogu,
belirli fiziksel aktivite siirelerine tek seferde ulasmayi
hedefler. Fakat ¢ok az kisi gerekli fiziksel aktivite tavsi-
yelerine uymaktadir. Bireylerin ¢ogu i¢in uzun, ulasila-
maz, vakit aldigini séyledikleri bu hedefler, aktivite atig-
tirmaliklari olarak verilen kisa aktivitelerin biriktirilme-
si yoluyla daha ulagilabilir, daha gercekei hedefler hali-
ne gelebilir. Bu nedenle toplumda fiziksel aktiviteyi
arttirmak icin kalict davranis degisikligi olusturmak
hedeflenmeli, bunun icin de basit ulasilabilir hedefler
belirlenmeli ve bu hedeflerin gergeklestirilip gercekles-
tirilemedigi takip edilmelidir. “Snacktivity”, bireylerin
aktivite icin ekipman, yer ve zaman bulamadiklarinda
bile aktivite yapmaya olanak saglayan bir yaklagimdir.
Bu yaklasimin bireylerin aktivite zamanlarina, giinliik
yasamlarina, aktivite bariyerlerine etkisini kisa ve uzun
doénemde inceleyen ¢alismalara ihtiyag vardir.
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Erciyes Universitesi Saghk Bilimleri Dergisi Yayin Kurallari ve Genel Bilgiler

Erciyes Universitesi Saglik Bilimleri Enstitiisii yayini
olan Saglik Bilimleri Dergisi yilda ii¢ defa olmak lizere
dort ayda bir yayinlanir. Tibbin ¢esitli dallarindaki
klinik ve deneysel arastirma yazilari, orijinal olgu
sunumlari ve literatiir derlemeleri daha 6nce herhangi
bir yerde yayinlanmamis ve yayin i¢in bagka bir
dergiye gonderilmemis olmak kosuluyla kabul edilir.
Arastirma makalelerinin  yayinlanabilmesi i¢in
projelerinin ilgili kurumun etik kurulunca onaylanmis
oldugu ve insanla yapilan ¢alismalarda, c¢alisma
Oncesinde hasta ya da goniillillere bilgilendirme
yapilip onay alindig1 belirtilmelidir.

Dergide yazilar Tiirkce ve Ingilizce olarak yayinlanir.
Tirkce yazilarda Tirk dilinin butiinligi korunmals,
Ingilizce yazilar anlasilir ve hatasiz olmalidir. Yazilar
dort ornek (biri orijinal, digerleri fotokopi) olarak
editdre gonderilmeli veya sahsen teslim edilmelidir.
Gonderilen yaz1 ve resimlerin kaybindan editorliik
sorumlu tutulamaz. Gonderilen yazilar yayinlansin
veya yayinlanmasin iade edilmez, yalniz
yayinlanmayan resimler veya sekiller istek {lizerine
yazarina gonderilebilir. Gonderilen yazilarin dergi
kurallarina gore diizenlenmis ve basima hazir hale
getirilmis olmasi gerekir. Yazilarin yayinlanmasindaki
gecikmenin en o©nemli nedeni makalelerin yazim
kurallarina gore hazirlanmamasidir. Yayin kurulu
yazim kurallarina uymayan yazilar1 yayinlamamak,
diizeltmek {izere yazara iade etmek yada sekil
acisindan yeniden diizenlemek yetkisindedir. Yazilarda
savunulan fikirlerin sorumlulugu yazara aittir.
Yayinlanan yazilarin telif hakki dergiye ait olup
derginin izni olmadan kismen de olsa aktarilamaz.
Editore cesitli konularda ve dergide yaymlanan
yazilarla ilgili mektuplar yazilabilir ve yazarlarindan
cevaplandirmasi istenebilir. Bunlarin dergide
yayinlanip-yayinlanmamasi editériin yetkisindedir.
Ayrica dergide tip alanindaki ulusal veya uluslararasi
bilimsel toplantilarin tarihi, konusu ve konusmacilari
duyurulmak amaci ile yayimlanir.

Yazim Kurallari

Dergide yayinlanmak tizere editére gonderilen yazilar
A4 kagidinin bir yiiziine 12 punto, ¢ift aralikla ve
kenarlarda tiger cm bosluk birakilarak yazilmalidir.
Tablo, sekil ve resim yazilar1 10 punto ve bir aralikla
yazilmalidir. Kullanilan kisaltmalar yazi igerisindeki ilk
gectikleri yerde, parantez i¢cinde, a¢ik olarak yazilmaly,
ozel kisaltmalar yapilmamalidir. Yazi1 igindeki 1-10
arasi rakamsal veriler yaziyla, 10 ve Ustii rakamlarla
belirtilmelidir. Ancak, ciimle basindaki sayilar yaziyla
yazilmahdir. Sekil ve resimler metin icinde gecis

sirasina  gbére numaralandirilmalidir.  Arastirma
makaleleri ve derlemeler metin, sekil, tablo, kaynaklar
dahil 10, olgu sunumlar1 bes daktilo sayfasini
gecmemelidir. Yazilar asagida belirtilen sira izlenerek
diizenlenmelidir.

Orijinal makalelerde baslik sayfasi, dzet, giris, gereg ve
yontem, bulgular, tartisma, kaynaklar; olgu
sunumlarinda 6zet, giris, olgu(larin) sunumu, tartisma
ve kaynaklar boliimleri yer almalidir.

Arastirmaya veya makalenin hazirlanmasina katkida
bulunanlara “tesekkiir” varsa tartisma bolimiinden
sonra yer almalidir.

Bashk sayfas1 : Makalenin bashgini, yazarlarmin
adlarini ve gorevlerini (akademik iinvanlarini), hangi
kurulustan gonderildigini, varsa calismay1 destekleyen
kurumun adini icermelidir. Yaz1 herhangi bir kongrede
teblig edilmisse yeri ve tarihi belirtilmelidir. Ayrica bu
sayfada yazisma yapilacak yazarin adi, soyadj, is ve ev
adresleri, telefon ve fax numaralari agikca yazilmahdir.
Ozet : Ayr1 bir kagida Tiirkce ve Ingilizce olarak
hazirlanmali bashklar dahil her biri 250 kelimeyi
asmamahdir. Ozet makaleyi yansitacak nitelikte olmali,
onemli sonuclar verilmeli ve bunlarin yorumu
yapilmahdir. Ozette aciklanmayan kisaltmalar
kullanilmamall, kaynak gésterilmemelidir. Ozet sayfasi
yazar adlarini ve adreslerini icermemelidir.

Anahtar Kkelimeler: Ozetten hemen sonra ayni dilde
olmak lizere makale ile ilgili en az ii¢, en fazla bes
anahtar kelime verilmelidir. Anahtar kelimelerinin
Tirkiye Bilim Terimleri'nden (Tirkiye Bilim
Terimleri); MeSH (Medical Subject Headings)
terimlerinin, Tiirk¢e Kkarsiliklarini iceren anahtar
kelimeler dizininden secilmeli ve asagida web
adresinden  kontrol edilmelidir. (bkz: http://
www.bilimterimleri.com)

Tablolar : Her biri ayr bir sayfaya yazilmali makalede
gecis sirasina goére numaralandirilip (Orn: Tablo: 1),
her birine ayr1 bir baslk verilmelidir, baslklar
tablolarin iistiine yazilmahdir.

Sekiller ve Resimler Metinden ayr1 sayfaya
yerlestirilmeli (metin icinde gecis sirasina gére Orn:
Sekil:1), yazilar sekil veya resimlerin altina
yazilmalidir. Eger bilgisayar ile yapilmamissa ¢ini
mirekkebi ile aydinger kagit veya beyaz ve kuse kagida
cizilmeli, fotograflar siyah-beyaz ve net basilmis olmalj,
ayr1 bir zarf icinde gonderilmelidir. Sekil, grafik ve
resimler arkalarina ait oldugu yazinin ve yazarin ismi
yazilarak ve st tarafa gelecek kismi okla isaretlenmis
olarak 7x11 cm. ebadinda hazirlanmali, 9x11 cm’ den
biiytik olmamalidir. Mikroskobik resimlerde biiyiitme



orant ve kullanilan boyama teknigi belirtilmelidir.
Resim, sekil ve grafiklerin bir 6rnegi orijinal olmaldir.
ikinci 6rnek fotokopi olarak génderilebilir.
Kaynaklar: Saglik Bilimleri Dergisi, kaynak gésterim
sekli olarak AMA standartlarini kabul
etmektedir. AMA standartlariyla ilgili detayh bilgiye
https://www.bcit.ca/files/library/pdf/bcit-
ama_citation_guide.pdf adresinden ulasilabilir.
Calismalar (makale, derleme ve olgu sunumu) i¢in
kaynak sayis1 45’i gegmemelidir. Kaynaklar son 10
vili _iceren literatiirii kapsayacak sekilde
hazirlanmalidir.

Dergiye gonderilecek c¢alismalarda  kaynaklar
makalede yer alis sirasina gore yazilmali ve metinde
ciimle sonunda noktalama isaretlerinden hemen
sonra listel olarak belirtilmelidir. (6rnek:
kaynak.! kaynak.14, kaynak.15)

Yazarlar, kaynaklarin gilincellik ve gecerliliginden
sorumludur.

Kisisel deneyimler ve basilmamis yaymlar ancak
tartisma kisminda kullanilabilir, kaynak olarak
gosterilemez.

internet adresleri tek basina kaynak olarak
gosterilemez (https://dergipark.org.tr/tr/pub/aeahtd
gibi).

Elektronik ortamda yayimlanmis makaleler ilgili
makalenin web adresi ve alnti yapildigi tarih
belirtilerek  kaynak gdsterilebilir.  Elektronik
ortamdaki kaynak kitaplar icin de aym kurallar
gecerlidir.

Kaynaklarin yazimi icin drnekler
isaretlerine liitfen dikkat ediniz):
MAKALE ICIN;

Yazar (lar) insoyad (lar) 1 ve isim (ler) inin bas harf
(ler) i, makale ismi, dergi ismi, yil, cilt, sayi, sayfa
numarast belirtilmelidir. DOI numarasi
belirtilmelidir.
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