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Effect of Erythrocyte Suspension Transfusion on Thiol-
Disulfide Homeostasis in Critically ill Children

Eritrosit Siispansiyonu Transflizyonunun Kritik Hasta Cocuklarda Tiyol-
Disiilfid Homeostazi Uzerindeki Etkisi
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Abstract

Aim: Our study aimed to investigate the potential relation between
dynamic thiol homeostasis and blood transfusion in the pediatric
intensive care unit.

Material and Method: Blood samples were collected from pediatric
intensive care patients before and after erythrocyte suspension
transfusion and from donor blood additionally to measure thiol
levels. The study involved 30 patients, including nine females, and a
total of 90 blood samples from patients and donors were analyzed.

Results: Prior to transfusion, Total Thiol (TT) and Native Thiol
(NT) were 414.77£156.14 (umol/L) and 272.63+115.75 (umol/L),
respectively, and post-transfusion, they were found to decrease to
398.07+187.38 (umol/L) and 258.97+136.2 (umol/L), respectively.
However, no statistically significant difference was observed
between pre- and post-transfusion values. In post-transfusion
blood samples, there was a significant increase in Disulfide/TT and
Disulfide/NT ratios, indicating an increase in oxidation (34.79+92.34
and 51.89+68.51, respectively), yet no statistical difference was
noted.

Conclusion: Transfusions administered in the Pediatric Intensive
Care Unit were associated with a decrease in total and native thiol
levels, indicative of increased oxidative stress, despite the lack
of statistically significant differences. To mitigate the potential
negative impact on patients with high oxidative properties after
transfusions, strengthening the antioxidant defense system is
recommended. Research should be planned to develop suitable
strategies for enhancing the antioxidant defense system and
ensuring patients' resilience to this condition.

Keywords: Children, erythrocyte suspension transfusion, pediatric
intensive care, dynamic thiol homeostasis

Oz
Amag: Cocuk yogun bakim Unitesinde kan transflizyonu ile dinamik
thiol homeostasisi arasinda bir baglanti olup olmadigini arastirmak.

Gereg ve Yontem: Cocuk yogun bakim Unitesinde yatan hastalarda
kan transflizyonundan dnce ve sonra ek olarak donér kanindan thiol
dizeylerini 6lgmek icin kan érnekleri alindi. Dokuzu kiz toplam 30
hastanin ve ek olarak donérlerin 90 kan érneginde arastirma yapildi.

Bulgular: Transflizyondan énceki Total tiyol (TT) ve Nativ tiyol (NT)
sirastyla 414,77£156,14 (umol/L) ve 272,63+115,75 (umol/L) idi,
transfizyon sonrasinda ise yine sirasilya 398,07+187,38(umol/L) ve
258,97+136,2(umol/L) transfiizyon oncesine goére azalmis olarak
bulundu. Ancak, transfizyon éncesi ve sonrasi arasinda istatistiksel
olarak anlamli bir fark gosterilemedi. Transflizyondan sonraki kan
orneklerinde ise oksidasyonun artisina delalet eden Disulfid/TT ve
Distlfid/NT oranlarinda énemli bir artis oldu, (sirasiyla 34,79+92,34 ve
51,89+68,51) yine, istatistiksel olarak bir fark gosterilemedi.

Sonug: Cocuk Yogun Bakim Unitesinde uygulanan kan transfizyonlari,
istatistiksel olarak anlamli fark olmasa da artmis oksidatif stresi
gobsteren total ve nativ tiyolde azalma ve disilfid oranlarinda artis ile
iliskilendirildi. Oksidatif ¢zelligi fazla olan ES ile transfizyon sonrasi
hastalarin bu durumdan olumsuz etkilenmemesi icin antioksidan
savunma sisteminin guclendirilmesi dustntlmeli ve uygun stratejilerin
gelistirilmesi icin arastirmalar planlanmalidir.

Anahtar Kelimeler: Cocuklar, eritrosit stspansiyonu transfiizyonu,
pediatrik yogun bakim, dinamik tiyol homeostazisi

Corresponding (iletisim): Resul YILMAZ, Department of Pediatrics, Division of Pediatric Critical Care, Selcuk University School of Medicine, Konya,

TURKEY
E-mail (E-posta): drresul@gmail.com
Received (Gelis Tarihi): 23.12.2023  Accepted (Kabul Tarihi): 20.03.2024
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INTRODUCTION

Pediatric patients with critical illness commonly experience
a high incidence of anemia both upon admission and
throughout their stay in the pediatric intensive care unit
(PICU). Anemia develops in approximately 95% of intensive
care patients before the third day of admission.” Around
17% of all PICU patients receive transfusions, and it has been
reported that almost 50% of patients with stays exceeding
48 hours in the PICU receive blood products.>* However, the
administration of erythrocyte suspension transfusion should
be carefully considered when the benefits outweigh the risks.

While transfusion-related infections (TRIs) initially garnered
attention in studies on transfusion safety, other factors
such as immunomodulation and blood age have also
become noteworthy. The risk assessment of transfusion has
necessitated exploration into the benefits of this procedure.®

Oxidative stress is a key factor in various physiological
and pathological events. Despite erythrocytes containing
an extensive antioxidant defense system, oxidative stress
contributes to oxidative membrane protein and lipid damage,
normal cell aging, and shortened cell lifespan.®®' Due to its
association with worse prognosis in critically ill patients,
oxidative stress measurements have become clinically
significant in intensive care patients.:®

To protect cell organelles and membranes from the harmful
effects of free radicals, cells possess various enzymatic and
non-enzymatic antioxidant defense systems. The antioxidant
defense system includes substances such as transferrin,
ceruloplasmin, lactoferrin, albumin, haptoglobins, hemopexin,
bilirubin, carotenoids, glutathione, vitamin C, vitamin E, uric
acid, and acute-phase proteins (C3, antiproteases, CRP, and
serum amyloid A).”! Oxidative stress, on the other hand,
manifests itself through an increase in reactive oxygen species
like hydroxyl radicals, superoxide radicals, and hydrogen
peroxide during cellular metabolism."

Studies have shown that during the storage process of
erythrocyte suspension, iron is released from transferrin,
leading to an increase in non-transferrin-bound iron (NTBI)
levels (toxic form). It is reported that NTBI levels reach their
maximum on the 35th day of storage. This increase in
oxidative stress during storage is speculated to contribute to
the elevated frequency of diseases like premature retinopathy
and necrotizing enterocolitis in newborns receiving
erythrocyte suspension.'""* The increased burden of free iron
is also suggested to harm the recipient's lungs, increasing the
risk of chronic lung disease.!?!

Hemoglobin (Hb) in erythrocyte suspension is generally well
preserved with a range of antioxidants and other protective
molecules. However, when erythrocyte suspensions are stored
under cold conditions, the mechanisms that protect the cells
lose their effectiveness over time. Hb becomes sensitive to
oxidation and is released outside the cell. The increase of
extracellular Hb during the storage of erythrocyte suspensions
is used as an indicator of the degree of hemolysis.'*'4

Thiol-Disulfide Balance

Thiols are organic compounds consisting of a sulfur
atom and a hydrogen atom attached to a carbon atom,
containing a sulfhydryl group.™ The plasma thiol pool
primarily consists of albumin thiols, protein thiols, and low
molecular weight thiols. Plasma thiols, which are of great
importance in physiological and biological events, can
exhibit pro-oxidant or predominantly antioxidant effects.l's'”
Antioxidants containing thiol (-SH) groups in their structures
include pyridoxine, methionine, S-adenosylmethionine,
N-acetylcysteine (NAC), alpha-lipoic acid, captopril, taurine,
and homocysteine. Cysteine, homocysteine, and glutathione
(GSH) are found in abundance among plasma thiols.'® Thiol
and disulfide (-S-S-) groups play a crucial role in stabilizing
protein configurations, regulating the functions of proteins
and enzymes, as well as in carriers and receptors, Na-K
transmission, and transcription.!'”}

The antioxidant or pro-oxidant effects of -SH groups depend
on the level of oxidative stress in the environment, the
physiological and biological state, and the levels of sulfur-
containing amino acids. Compounds containing -SH groups
exhibit their antioxidant effects by inhibiting the impact of
free radicals.™® Dynamic thiol-disulfide homeostasis plays a
significant role in various mechanisms such as detoxification,
apoptosis, antioxidant protection, signal transmission, and
enzyme activity regulation. Furthermore, anomalous thiol-
disulfide balance has been linked to a range of illnesses
such as cardiovascular disease, cancer, rheumatoid arthritis,
diabetes, chronic kidney disease, and multiple sclerosis.?*?2
The development of sepsis is intricately influenced by oxidative
stress and the body's antioxidant defense mechanisms.32"!

In conducted studies, it is known that the -SH groups in
proteinaceous compounds such as cysteine and GSH are
oxidized by oxidizing molecules in the environment, leading
to reversible -S-S- structures. Subsequently, these formed -S-S-
structures are reduced back to -SH groups, thereby maintaining
thiol-disulfide homeostasis.® N-acetyl cysteine, found as a
substrate in GSH synthesis and serving as a source of -SH groups
in cells, affects oxygen-derived radicals such as OH-, inhibiting
reactive oxygen molecules, preserving protein structure to
extend metabolic lifespan, and preventing apoptosis.=2

Conversely, the interaction of GSH with -S-S- groups results
in the formation of oxidized glutathione (GSSG). GSSG, an
indicator of oxidative stress, is a compound with harmful
effects on the structure and metabolism of -SH-containing
proteins and is indicative of the presence of oxidative stress.
Consequently, the conversion of -SH groups to -S-S- groups
and various oxidized compounds such as oxoacids is an initial
indication of oxidation caused by reactive oxygen species in
proteins.

This study aims to investigate the dynamic thiol levels in
donor erythrocyte suspension and their impact on the
dynamic thiol balance in post-transfusion period in critically
ill children.
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MATERIAL AND METHOD

The study was conducted in the Pediatric Intensive Care Unit
of Selguk University Faculty of Medicine between January 1,
2018, and January 1, 2021, including 30 consecutive patients
who met the inclusion criteria. Patients or their parents or
legal guardians were included in the study after reading
the information and consent forms provided to them and
obtaining their signatures.

To determine the thiol levels of the erythrocyte suspension
obtained from the blood bank for each patient, 2
ml of plasma was taken from the donor erythrocyte
suspension. Additionally, 2 ml of serum was collected
from the patient before and after transfusion (6-12 hours).
Elective ES transfusions are administered for 4 hours in
our Pediatric Intensive Care unit with a dose of 10 ml/
kg. For donors, variables such as repeated donation/age/
systemic disease may also affect the thiol balance in ES.
However, unfortunately these data could not be obtained.
No additional blood products other than ES and ES were
transfused to the patients included in the study while they
were hospitalized in another clinic in our hospital or at
another health center where they applied before being
transferred to our unit.

These samples were stored at -80°C until the desired
number of patients was reached. Subsequently, biochemical
measurements were performed at the Department of
Biochemistry, Selcuk University Faculty of Medicine.

Determination of Thiol-Disulfide Serum Levels

Serum total thiol (TT) and native thiol (NT) levels were
determined using an automatic method developed by Erel
and Neselioglu.”®! Thiol/disulfide homeostasis tests were
performed using a new automatic and spectrophotometric
method that measures the complete thiol/disulfide status.
The principle of the thiol/disulfide measurement method
involves the reduction of dynamic disulfide bonds (-S-S-)
to functional thiol groups (-SH) by NaBH4. Any remaining
NaBH4 residues are completely removed with formaldehyde.
This process prevents further reduction of 5,5'-dithiobis-2-
nitrobenzoic acid (DTNB) and also eliminates any disulfide
bonds resulting from the reaction with DTNB. The modified
Ellman reagent is used to measure the total thiol content
in the samples. After serum extraction, the test takes
approximately 12 minutes to measure all parameters.> The
disulfide level is calculated as half of the difference between
total thiol and native thiol. The disulfide/native thiol ratio
(index 1), disulfide/total thiol ratio (index 2), and native
thiol/total thiol ratio (index 3) are calculated.

Statistical Analyses

Statistical analysis was conducted using the SPSS package
program (SPSS for Windows, Version 17.0, SPSS Inc., USA).
Descriptive statistics, percentages, and appropriate data
type graphs were generated. The Chi-square test was
applied for cross-tabulations. After evaluating the normal

distribution of the data with the Kolmogorov-Smirnov test,
analysis of variance (ANOVA) was used for comparisons
between groups. For data that did not follow a normal
distribution, Kruskal-Wallis-Friedman variance analysis
was applied to analyze differences between groups. The
relationships between parameters were assessed using
Pearson correlation coefficient for normally distributed
data and Spearman's rank correlation coefficient for non-
normally distributed data. In all analyses, p-values less than
0.05 were considered statistically significant.

Ethics

Ethical approval was obtained from the Local Ethics
Committee of the Selcuk University Faculty of Medicine
(Date: 13-01-2021, Approval number 2021/01).

RESULTS

Of the patients included in the study, 21 (70%) were male
and 9 (30%) were female.

Mean age+SD was 34.36+7.66 months (median: 22.80; min-
max: 3.6-192 months). When the mean age of the patients
was examined according to gender, the mean age of the
boys was 40.97+10.60 months (median: 21.66; min-max: 3.6-
192 months), while the mean age of the girls was 18.93+3.18
months. (median: 24,000; min-max: 3.6-28.8) months. When
the mean age was compared statistically by gender, no
significant difference was detected (p: 0.192).

When the diagnoses of the patients included in the study
were classified at the time of admission, 10 (33.3%) of the
patients had respiratory system diseases, 12 (40%) had
infectious diseases, 5 (16.7%) had central nervous system
diseases. It was determined that 2 (6.6%) of the patients
had gastroenterology system diseases and 1 (3.3%) had
urogenital system diseases.

The average values of some hematological parameters (HB,
HTC, MCV, RDW and PLT) determined before and after ES
transfusion in the study are shown in Table 1.

Thiol values in the transfused erythrocyte suspension are
given in Table 2.

Table 1. Comparison of the average hematological examinations of the

patients before and after erythrocyte suspension

Before Transfusion After Transfuion

Mean+SD (nhil:re\f’rir?:x) MeantSD (nhil:re\f’rir?:x) :
Ho 7381082 o 72. 1091s178 (MO <0001
MCV 84361554 TS sasessze  B3% . 046
ROW 16665171 (550, 1605:143  Je90 0002
Pt 2227¢14112  2%2 2a3ssa271 IS 0365

(Hb: Hemoglobin, MCV: Mean erythrocyte volume, RDW: red cell distribution width, PLT: Platelet
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Table 2. Thiol values in erythrocyte suspension Comparison of thiol measurement values of patients who

Thiols in donor erythrocyte N Median (min-max) underwent ES transfusion before and after transfusion is
suspensiorn shown in Table 3.
Total thiol (umol/L) 201.68+190.43 136.5 (64-989)

No correlation was found between the amount of transfused

Native thiol (umol/L) 123.11£104.57 93 (31-518) . . .

- y erythrocyte suspension and hemoglobin difference. (r=0.312
Distilfide (umol/L) 39.29+44.5 28.5 (6-235.5) . 0.93) The diff in h lobi dd ic thiol
Reduced thiol (umol/L) 62.98+9.08 64.2 (43.1-88.2) P | : € | : Iertendce ”:h e(;T']f(f)g obin ,anh ynalmt;(,: Iczj
Oxidized thiol (umol/L) 18.5+4.54 17.9 (5.9-28.5) VI?' ules V\I’as ca fcu ate da; fe : ere?ce. n Vevrl?'cl)g Oh In-an |
Oxidation reduction (umol/L) 35466+12213  35895(1512-777.8) ~ hiol values after and betore transtusion. While the tota
Table 3. Comparison of Thiol Levels before and after ES

Before Transfusion After Transfusiion
MeanzSD Median (min-max) MeanzSD Median (min-max) P
Total thiol (umol/L) 414.77£156.14 372.5(187-815) 398.07+£187.38 378.5 (25-801) 0.696
Native thiol (umol/L) 272.63+115.75 281.5 (52-457) 258.97+136.2 242 (29-479) 0.789
Distlfide (umol/L) 71.07£51.67 67.25 (1-184) 74.87+55.58 52.25 (5-204) 0.439
Reduced thiol (umol/L) 66.23+20.68 69.85 (27.8-99.6) 73.08+55.29 68.05 (15-340) 0.447
Oxidized thiol (umol/L) 16.89+10.35 15.1(0.2-36.1) 21454218 17.65 (2-120) 0.166
Oxidation reduction (umol/L) 772.45+778.86 466 (77-2500) 735.11£927.72 369.95 (35.2-4266.7) 0.673
Disulfide/total thiol (%) 16.88+ 10.34 15.07 (0-36) 34.79+92.34 17.63 (2-520) 0.277
Disulfide/native thiol (%) 34.87+32.97 21.61 (0-130() 51.89+68.51 27.36 (2-284) 0.056
Native thiol/total thiol (%) 66.23+20.68 69.87 (28-100) 73.07+£55.29 68.51 (15-340) 0.527
103000 A Tetb 00 P
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Figure 1. Serum total Thiol, native Thiol, disulfide levels, and reduced Thiol, oxidized thiol, and oxidation reduction levels on three samples: in donor eritrocyte
suspension (ES), patients serum before ES and patients serum after ES. Lower and upper margin of each box represents 25th and 75th percentiles, horizontal
lines in the middle of the boxes represents median value, and whiskers represent lowest and highest values, circles represent outliers and stars represent
extreme values. Transfused donor ES had lower Total Thiol, Native Thiol, and disulfide levels in patients' serum before and after ES transfusion. Oxidized thiol
level was found to be higher. However, no statistically significant difference was found. This situation may be associated with the high level of oxidation in the
stored blood obtained from the blood center.
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thiol difference and native thiol difference show a normal
distribution, other dynamic thiol value differences do not
show a normal distribution. When the relationship between
hemoglobin difference and dynamic thiol value differences
was examined, no statistically significant difference was
detected (Table 4).

Table 4. Correlation between post-transfusion hemoglobin increase

and thiol change

Atotal_ Areduced_ Aoxidized_

thiol  UTL Adisiilfid =% 50 thiol

Correlation 263*  254*  173** .066** .062**

AHb p 150 175 362 727 743
n 30 30 30 30 30

*: Pearson r correlation coefficient. **: Spearman's Rho correlation coefficient. A: calculated by
subtracting serum thiol values measured before transfusion from serum thiol values after transfusion.
In terms of Hb, it is the difference between Hb after and before transfusion

Hb: Hemoglobin, UTL: Undepleted thiol level (UTL=serum native thiol value measured after
transfusion — serum native thiol value measured before transfusion).

DISCUSSION

Anemia in children can result from various chronic diseases
such as trauma, surgical procedures, anemia due to
frequent blood draws, coagulopathy, hemolysis, nutritional
deficiencies, and bone marrow depression. Erythrocyte
replacement is performed in patients due to a decrease
in hemoglobin levels caused by these factors. Given the
increased susceptibility to anemia in pediatric intensive care
patients, studies on the changes in clinical and laboratory
data of patients undergoing erythrocyte replacement
become significant.’?

Transfusion rates and indications for erythrocyte transfusions
vary in pediatric intensive care units. In a single-center
study by Demaret et al. involving 842 patients, erythrocyte
transfusion was administered to 144 (17.1%) patients, with the
most common indication being low hemoglobin levels and
impaired hemodynamics.?”? Additionally, in several studies, ES
transfusion rates during hospitalization in pediatric intensive
care units have been reported to range from 49% to 61.7%.
132829 |n our study, the ES transfusion rate was determined to
be 57.45%. Differences in transfusion rates may be explained
by the fact that (1) the studies were conducted in different
time periods,(2) the characteristics of included patients, and
(3) differences in applied guidelines.

In a study conducted in 2007 in the pediatric intensive care
unit on patients with stable general conditions (without
active blood loss, cyanotic heart diseases, coronary artery
diseases, and severe hypoxemia), the hemoglobin (Hb)
thresholds for ES transfusion were compared, with values
of 7g/dL and 9.5 g/dL. The study recommended a threshold
value of 7 g/dL to prevent unnecessary transfusions.%
According to the American Association of Blood Banks
(AABB) recommendations in 2012 and 2016, the Hb limit for
transfusion in hospitalized stable patients is set between
7-8 g/dL, while for patients with a history of cardiovascular
disease, it is 8 g/dL.B'32

The transfusion guideline for critically ill pediatric patients
was last updated in 2018, and, except for specific situations, a
hemoglobin level <5 g/dL is recommended.®*! However, both
in our study and in the literature, it is frequently observed
that transfusions are administered when hemoglobin levels
are >7 g/dL. In our study, 40% of the patients (n:12) received
transfusion when Hb concentration was between 5-7 g/dL,
while 60% (n:18) received transfusion when Hb concentration
was between 7-10 g/dL. Most patients who underwent ES
transfusion in our study had hemoglobin concentrations
between 7-10 g/dL, aligning with similar findings in the
literature 3034351

In the literature, the mean hemoglobin level before ES
transfusion ranged from 7.6 to 9.7 g/dL, and the mean
hemoglobin level after transfusion ranged from 10.86 to 14.6
g/dL.B1327.28361 Qur study found that the average hemoglobin
level before ES transfusion was 7.38+0.82 g/dL, and the
average hemoglobin level after transfusion was 10.91+1.78 g/
dL, consistent with literature values.

Erythrocytes, despite having high antioxidant properties,
require additional antioxidants during storage due to
exposure to various factors. Among these factors are agitation,
high glucose concentrations, light, and free radicals released
by leukocytes.B”*¥ When analyzing research on alterations in
oxidant and antioxidant parameters during the storage of ES,
various changes in erythrocytes become apparent, including
adenosine triphosphate and 2,3-diphosphoglycerate (DPG)
depletion, loss of flexibility, vesiculation, phospholipid loss,
protein oxidation, and lipid membrane peroxidation. These
modifications may contribute to adverse clinical outcomes,
such as a reduction in oxygen transport.® Furthermore,
Wardle and colleagues noted an elevation in urinary
malondialdehyde levels in preterm newborns following
transfusion, suggesting a correlation between transfusion
and lipid peroxidation.®¥ Another study analyzing levels of
TBARS (thiobarbituric acid reactive substances) and protein
carbonyls before and after transfusion demonstrated an
increase in these levels following ES transfusions, with a
positive correlation to mortality. These findings suggest that
blood transfusions in critically ill patients may negatively
impact patient outcomes."%

In the literature, it has been demonstrated that the levels
of non-transferrin-bound iron (NTBI), a significant marker
of oxidative stress, and malondialdehyde (MDA), a crucial
indicator of lipid peroxidation, increase after ES transfusion in
premature infants.'>*" Following ES replacement in premature
infants, an increase in free iron load due to ceruloplasmin and
transferrin deficiencies leads to catalyzation of the Fenton
reaction. This results in an elevated quantity of free radicals in
the environment, causing damage to the lungs and retina, and
a decrease in total antioxidant status (TAS).'* However, the
high oxygen affinity of fetal hemoglobin in premature infants
is thought to play a role in the reduced oxygen distribution to
tissues, contributing to retinopathy of prematurity (ROP) and
chronic lung disease.*?
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In a study by Ogunro et al., it was shown that on the first
day of storage, MDA levels increased by 24.8%, TAS plasma
concentration decreased by 27% after 20 days of storage,
and the activity of the important antioxidant enzyme
glutathione peroxidase decreased by 17.1% after 15 days of
storage.® During the storage of erythrocyte suspension, the
amount of glutathione (GSH), which protects hemoglobin
against excessive oxidation, gradually decreased, MDA levels
increased outside the cells, and NTBI levels increased.!'”
When evaluating NTBI and transferrin levels after transfusing
stored fresh (3-7 days) ES and ES stored for 40-42 days, it was
shown that NTBI and transferrin levels significantly increased
in stored ES compared to fresh ES. The day-by-day
increase in MDA levels, the decrease in average TAS levels,
and the increase in lactate dehydrogenase (LDH) levels, a
marker of oxidative damage, were demonstrated in stored
erythrocyte suspensions.! In a study by D'Alessandro et al.,
it was shown that during the storage process, MDA, lactate,
and cellular calcium levels increased as the storage period of
ES extended."® In our study, similar to the literature, patients
who received stored RBCs showed a decrease in average TAS
levels, an increase in average LDH and calcium levels after
transfusion, indicating oxidative stress.

The dynamic balance of thiol-disulfide homeostasis is
pivotal in regulating numerous antioxidants, detoxification
processes, apoptosis, enzymatic activity, and cellular
signaling mechanisms." Thiols engage with all
physiological oxidants in the body, serving as a genuine
buffering mechanism. This homeostasis is linked to
antioxidant mechanisms, as evidenced in inflammatory
diseases."”! Elevated levels of reactive oxygen species
(ROS) have been found in infectious diseases such as septic
shock, hepatitis, and HIV.*¥ Furthermore, heightened
antioxidant activity against reactive oxygen species (ROS)
molecules has been demonstrated in numerous infectious
diseases."®# |t is established that oxidative molecules are
generated by oxidative enzymes like nicotinamide adenine
dinucleotide phosphate oxidase and myeloperoxidase
during granulocyte bacterial infections. Consequently, as
serum thiol levels decline, there is an increase in disulfide
levels.*” In a study by Aydodan et al., the decrease in thiol
levels in neonatal sepsis was suggested to be an indicator of
oxidative stress.%

In our study, it was shown that transfused donor ES had
lower TT, NT, and disulfide levels in patients' serum before
and after ES transfusion. Oxidized thiol level was found to be
higher. However, no statistically significant difference was
found. This situation may be associated with the high level
of oxidation in the stored blood obtained from the blood
center.'"4

Although the disulfide level in donor ES was lower than
the disulfide levels in the patients' serum before and after
ES transfusion, disulfide/TT and disulfide/NT levels in the
patients' serum were found to be higher after ES transfusion

than before (but no statistically significant difference was
found). This suggests that oxidation increases in patients
with ES transfusion. Although there are rare studies in the
literature investigating the relationship between transfusion
and thiol homeostasis, it has been shown that oxidative
stress increases and antioxidant capacity decreases.%%
It has been reported that native thiol levels are low before
transfusion in thalassemia patients and increase after
transfusion. This increase was interpreted as oxidative stress
already being high in thalassemia patients, and oxidative
stress being cleared by transfusion, thus increasing native
thiol. Undepleted thiol level (UTL) is a term used for
thalassemia patients. UTL is calculated by subtracting serum
native thiol values measured before transfusion from serum
native thiol values after transfusion (UTL = serum native thiol
value measured after transfusion — serum native thiol value
measured before transfusion). This mathematical difference
may arise depending on the oxidation state of the patient
before transfusion, oxidative stress and antioxidant capacity
in the donor blood.®" In the thesis study conducted by one
of our researchers, it was shown that total oxidative stress
and OSI index increased after ES transfusion, which was
statistically significant.5?

When patients were transfused with ES, which has a high
oxidation effect, a decrease in the levels of TT and NT, which
are protective against oxidation, was detected compared
to before ES transfusion. To prevent patients from being
affected after transfusion with ES, which has high oxidative
properties, it should be considered that it would be
appropriate to strengthen the antioxidant defense system,
and research should be planned to develop appropriate
strategies.

The most important limitation of our study is that it was
studied in a single center and with a very limited number
of cases. The waiting time for donor blood in blood banks is
not recorded. The effects of oxidative stress may be different
in children with critical illnesses, and the fact that there are
many different diseases that can increase oxidative stress
suggests that there may be differences in the results due
to this limited sample size. Multicenter studies with large
participation and sufficient number of cases are needed.

CONCLUSION

Although there was no statistically significant difference,
blood transfusions administered in the Pediatric Intensive
Care Unit were associated with increased oxidative stress,
as indicated by a decrease in total and native thiol and an
increase in disulfide ratios. To prevent negative impacts on
patients from transfusions with erythrocyte suspensions
that have high oxidative properties, consideration should
be given to strengthening the antioxidant defense system.
Further research is needed, and plans should be made for
the development of appropriate strategies.
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Abstract

Aim: Smoking is a chronic disease and children are the most
affected group. In this study, we aimed to question the smoking
habits of children and their parents and examine the level of
exhaled carbon monoxide (eCO) to evaluate the usefulness of the

method in an outpatient allergy clinic.

Material and Method: A questionnare was applied to 29 children
who were smoker or exposed to second-hand smoke (SHS) and
their parents separately. eCO levels of the participants were
measured with CO Smokerlyzer.

Results: The median eCO level of children who smoked was 10
(7-14) ppm and was significantly higher than children exposed to
SHS (P <0.001). The children who smoked were significantly older,
the more they had friends who smoked. Children who were not
exposed to tobacco products had lower rates of hospitalization due
to recurrent lower respiratory tract infections, and family history of
asthma was lower than children exposed to SHS (p <0.05). All the
children were aware of the harmful effects of smoking. 34.5% of the
parents were never questioned by their physicians about tobacco

and its products and were not informed about smoking.

Conclusion: Using eCO in the clinic is a useful method to predict
smoking status in daily practice. Children's attitudes towards
smoking and peer relationships and parents' ignorance of smoking
and SHS are still an unresolved issue.

Keywords: Carbon monoxide, cigarette, children, nicotine, passive
smoker, secondhand smoke, smoking, tobacco

Oz

Amag: Sigara icmek kronik bir hastaliktir ve cocuklar en ¢ok etkilenen
gruptur. Bu calismada, alerji polikliniginde cocuklarin ve ebeveynlerinin
sigara icme aliskanliklarini sorgulamayi ve ekshale edilen karbon

monoksit (eCO) yonteminin yararlligini degerlendirilmesini amagladik.

Gereg ve Yontem: Sigara icen veya ikinci el dumana (SHS) maruz kalan
29 cocuk ve ebeveynlerine ayri ayri anket uygulandi. Katiimcilarin eCO

seviyeleri CO Smokerlyzer ile 6l¢ctldU.

Bulgular: Sigara icen ¢ocuklarin medyan eCO dizeyi 10 (7-14) ppm
idi ve pasif sigaraya maruz kalan cocuklarda anlamli derecede yuksekti
(p <0,001). Sigara icen cocuklarin yasi daha blyuktd, ve sigara icen
arkadaslari vardi. Tatin Grlnlerine maruz kalmayan c¢ocuklarin
tekrarlayan alt solunum yolu enfeksiyonlari nedeniyle hastaneye yatis
oranlaridaha disuktd ve ailede astim 6ykist daha azdi (p <0,05). Butin
cocuklar sigaranin zararli etkilerinin farkindaydi. Ebeveynlerin% 34,5'i
tattin ve drtinleri hakkinda hekimleri tarafindan hic sorgulanmamis ve

sigara hakkinda bilgilendirilmemisti.

Sonug: Klinikte eCO kullanmak, guinltik pratikte sigara icme durumunu
tahmin etmek icin yararl bir yontemdir. Cocuklarin sigara icmeye ve
akran iliskilerine karsi tutumlari ve ebeveynlerin sigara ve pasif sigara

konusundaki bilgisizligi hala ¢oztilmemis bir konudur.

Anahtar Kelimeler: Karbon monoksit, sigara, cocuk, nikotin, pasificici,

ikinci el sigara, sigara, tutln
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INTRODUCTION

The use of tobacco and tobacco products is a preventable
public health problem that threatens human health. Smoking
is a chronic disease and at a high rate starts in childhood. Not
only active smoking but also second-hand smoke (SHS) is an
important problem all over the world. Children are the group
most affected.”” SHS increases the risk of upper and lower
respiratory infections, ear infections, dental caries, asthma
attacks, attention deficit-hyperactivity disorder and learning
disabilities.’>® Exposure to cigarette smoke adversely affects
lung and brain development in children.*!

Tobacco exposure can be determined by measurement of
nicotine or cotinine in urine, saliva or blood. However, there is
limited use in clinical practice due to interpersonal variability
and the lack of a rapid test that can be used in the market.®
Even though carbon monoxide (CO) is not a specific marker
for tobacco, studies have shown a significant correlation
between exhaled CO (eCO) and the number of cigarettes
smoked in the last 24 h and eCO level more than 6 ppm
giving an appropriate sensitivity and specificity to detect
a smoker in outpatient clinics.”® For active smoking and
SHS environmental monitoring, measuring eCO is relatively
simple, non-invasive and easy method. Studies have shown
the usefulness of eCO, distinguishing between non-smoking
and smoking environments.®

Questioning about the smoking habits of children and
parents in to account is essential to recognize the problem.
®I The objective of the present study was to question the
smoking habits of children and their parents and examine
the level of eCO to evaluate the usefulness and benefits of the
method in an outpatient clinic.

MATERIAL AND METHOD

This was a cross sectional study examining smoking habits
of the school aged children who were followed up at the
Department of Pediatric Allergy in a tertiary center. 35
patients and their parents were included in our study. Thirty-
five participants and their mothers/fathers were included
in the study. Three of the participants excluded from the
study due to lack of data. Three children who had quitted
smoking within the 6 months before the date of the interview
were also excluded. eCO level was assessed in a total of 29
pediatric patients and their parents. The children exposed to
SHS or active smokers were included in the study. An active
smoker was defined as a person who currently smoked
at least one cigarette a day. A person was supposed to be
exposed to SHS if a household member (at least one of the
parents) had regularly smoked cigarettes in their presence.
All patients included in the study were under control without
medications for the disease they were being followed in
the allergy department. Children suffering from any serious
internal diseases other than allergic diseases or suffering from
acute respiratory infections within the last four weeks were
excluded from the study.

Questionnaire

We evaluated the sociodemographic characteristics, smoking
habits and attitudes of the children who were smoker or
exposed to secondhand smoke and their parents by a
questionnaire. The questionnaire was applied to parents and
children separately.

Exhaled CO Measurement

eCO levels of the participants were measured with CO
Smokerlyzer (Bedfont Scientific, Kent, England). The results were
given in part per million (ppm), sensitive to 0-100 ppm of CO.

Ethical Issues

The ethical permission was obtained from the local etic
committee of Health Sciences University, Dr Sami Ulus
Maternity and Children Training and Research Hospital
(73799008/2017). After data collection the participants were
informed about the hazards of smoking.

Statistical analysis

All data were analysed by using the statistical program
SPSS (Statistical Package for Social Sciences 15; SPSS Inc.,
Chicago, IL, USA). The Chi-squared test was applied to assess
differences in categorical variables. Student’s two-tailed t
test was used for comparison between two independent
groups of normally distributed data and Mann-Whitney U
test for non-normally distributed data. Spearman correlation
analyses were used to evaluate the relationship between the
exhaled CO levels of the children and their parents. A p value
of <0.05 was considered to be statistically significant.

RESULTS

Characteristics of the children and the levels of eCO are
shown in Table 1.

The median eCO level of the children was significantly higher
in active smokers than the children exposed to SHS (p<0.001).
There were no significant differences between eCO levels in
the different groups with sex, living place, dental caries, active
sports and attention deficit-hyperactivity disorder (p>0.05).
No significant differences between the eCO levels of the
patients were found in terms of the diagnoses in both groups
separated as asthma and/or allergic rhinitis and the other
allergic diseases (p>0.05). The eCO levels of the children with
recurrent lower respiratory tract infections were significantly
lower (p=0.009).

The median eCO level (IQR) was 3 (2-7) ppm for the children
and 6.5 (5-9.75) ppm for parents as shown in Table 2.
The median eCO level of the active smoker children were
higher than the median eCO level of active smoker parents.
Evaluating the children and parents who were exposed to
SHS; the median eCO level of the parents were higher than
the children. No significant correlation was found between
the eCO measurements of the children exposed to SHS and
their active smoker parents in the Spearman’s correlation
analysis (r=0.026, p=0.461).
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Table 1. Characteristics of the children and the levels of exhaled carbon

monoxide (eCO)

eCO level of the

Characteristics of the patients Nu(l:;:ger patients (ppm) P
median (IQR)*

Total number of the patients 29 3(2-7)

Age (year), mean+SD 14+3.5

Sex >0.05
Male 21 (72.4) 3(2-8.5)
Female 8(27.6) 1.5(1-5.25)

Body mass index (%), median (IQR) 59.5 (28.7-90)

Maternal smoking at pregnancy >0.05
Yes 5(17.2) 3(2-5.5)
No 24 (82.8) 2.5(1.25-8.75)

Living in big city 26 (89.7)

Living in town 3(10.3)

Diagnosis >0.05
Asthma and/or Allergic rhinitis 24 (82.8) 3(2-7.5)
Other ** 5(17.2) 2 (1.5-6.5)

Smoking status <0.001
Active smoker 9(31) 10 (7-14)
Exposed to SHS 20 (69) 2(1-3)

Recurrent lower respiratory tract infections 0.009
Yes 6 (20.6) 1.5(0.75-2)
No 23 (79.3) 3(2-9)

Dental caries >0.05
Yes 15(51.7) 2 (1-5)
No 14 (48.3) 3(2-8.25)

Active sports >0.05
Yes 6(20.7) 5.5(1.75-10.5)
No 23(79.3) 3(2-6)

Attention deficit-hyperactivity disorder >0.05
Yes 8(27.6) 3(2.25-7)
No 21(72.4) 2(1.5-7.5)

*IQR; Interquartile Range, * *Atopic Dermatitis, Drug Allergy, Urticaria-Angioedema

Table 2. eCO level of the participants

CO level of the children  CO level of the parents
(ppm) median (IQR) (ppm) median (IQR)

All patients n= 29 3(2-7) 6.5 (5-9.75)
Active smoker 10 (7-14) 7 (5-10)
Exposed to SHS 2(1-3) 4 (4-4)

Actively smoking children were significantly older, they had
more smoking friends, lower hospitalization rates due to
recurrent lower respiratory tract infections and lower family
history of asthma than the children exposed to SHS (p=
0.008, p=0.006, p=0.027, p= 0.033). The number of the upper
respiratory tract infections per year, the number of sinusitis
per year and the number of otitis media per year was not
statistically different (p> 0.05) between both groups (active
smoker children and children exposed to SHS).

Middleton et al 7 demonstrated that breath CO concentration
> 6 ppm strongly suggests that an outpatient is a smoker. Only
children who actively smoked had eCO levels above 6 ppm
in our study. Out of the 9 active smoking children (smoking
less than 11 cigarettes daily), 2 had eCO levels below 6 ppm,

which is typically regarded as the threshold for active smoking
according to literature. Sociodemographic characteristics and
smoking patterns of the parents are shown in Table 3,4.

Table3. Sociodemographic characteristics of the parents

Characteristics of the parents Number (%)
Age of mother (year), mean+SD 37+4.9
Age of father (year), mean+SD 41+5.7
Number of family members, mean+SD 4.35+1.07
Education levels of the mothers

Literate 1(3.4)

Primary-Intermediate-high school 24 (82.8)

University and after 4(13.8)
Education levels of the fathers

Literate 6(20.7)

Primary-Intermediate-high school 19 (65.5)

University and after 4(13.8)
Employment status of the parents

Working mother 8(27.6)

Working father 22(75.9)

Mean income of the families (Turkish lira), median (IQR) 2000 (1500-4000)

Table4. Parents’ smoking habits

Parents’ smoking habits Number (%)
Smoking habits of the mother
Never used 8(27.6)
Quitted smoking 2 (6.9)
< 11 cigarettes /daily 13 (44.8)
11-20 cigarettes/daily 4(13.8)
21-30 cigarettes/daily 1(3.4)
>30 cigarettes/daily 1(3.4)
Smoking habits of the father
Never used 1(3.4)
Quitted smoking 4(13.8)
< 11 cigarettes /daily 6(20.7)
11-20 cigarettes/daily 11 (37.9)
21-30 cigarettes/daily 4(13.8)
>30 cigarettes/daily 3(10.3)
Smoking in home 22 (75.8)
Smoking in working place 15(51.7)
Attempted to quit smoking 17 (58.6)
Willingness to quit smoking 18 (62.1)

According to parents' statements, smoking rate at home
was 44.8%, but including those who said yes to the question
of smoking on the balcony/terrace/toilet of the house, the
rate increased to 75.8%. 65.5% of the parents reported that
they were informed by their doctors about smoking. 62.1%
of parents and 55.5% of children who were current smokers
stated that they wanted to quit smoking. The most important
obstacle for children to quit smoking was inability of self-
control, stress, irritability, friends and school environment.
Frequent barriers for parents were stated as flabbiness,
irritability and experiences. Other reasons for the parents were
self-distrust, habits, stress, unwillingness and smoker spouse.

All children approved in the questionnaire that smoking
is harmful to health, smoking may cause cancer, cigarette
smoke has harmful side effects on other people and the
environment. However, 24.1% of the children reported that
smoking relieves stress and makes me feel relaxed, 13.8% of
the children reported that smoking makes me happy, 10.3%
of the children reported that smoking helps to get acceptance
in the groups of friends, 10.3% of the children reported that
smokers are attractive.
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DISCUSSION

Most of the people start smoking at very young age.
Worldwide, surveys indicate that about 7% or just over 24
million children aged 13-15 years smoked cigarettes in
2000- 2017.1% According to the Global Adult Survey Turkey
Report 2012, 16.1% of smokers started smoking under the
age of 15 and 58.7% started smoking under the age of 18.
In Turkey, despite the tobacco control studies within the
frame of tobacco control policies and MPOWER package
released by World Health Organization (WHO) smoking rates
among young children are approximately two-three times
higher than the smoking rate for the worldwide.!" Therefore,
smoking is a very important but ignored health problem that
should be questioned in all pediatric outpatient clinics.

Our study population was a representative sample of patients
being followed in an allergy department in a tertiary centre
with a mean age of 14 years. eCO can be used in adolescents
as a predictor of smoking status, environmental tobacco smoke
exposure and an indicator of nicotine dependency.'? In our study
the eCO level was significantly higher in smokers than the group
exposed to SHS.The level of eCO did not exceed 6 ppmin children
who were exposed to SHS. The mean eCO level of the children
exposed to SHS was 2.2+1.5 ppm which were similar to the eCO
level (2.8+2.6 ppm) of adolescences exposed to SHS reported
by Vancelik 12 and higher than determined for the non-smoker
subjects (1.8+1.9 ppm) as reported. As shown in previous studies,
passive smokers had higher eCO concentration than healthy
non-smokers, but this elevation was not always significant."* Not
establishing healthy control group in to our study was an ethical
issue about not including the healthy children in a tobacco study.
The eCO level of two smoking patients was found to be under
6 ppm. Besides, some of the patients who were exposed to
SHS had eCO levels reaching 6 ppm. One of these patients was
working in a hookah café as a waiter. Laranjeira et al™ reported
that exposure to environmental tobacco smoke is the most likely
cause for the increase in eCO levels among non-smoking waiters.
The half-life of CO is between 5-6 hours in the body and probably
restored to normal after 24-48 hours if one is not exposed to
smoking.”™ The fact that the time of the last cigarette use is
very important for the evaluation. And this handicap explains
why two of the active smoker children had lower eCO levels
than that considered to be the active smoking limit and explains
why no significant correlation was found between the eCO
measurements of the children exposed to SHS and their parents'
in our group. So it is not possible to predict the severity of SHS
exposure of the children by their parents’eCO levels. In our study
the time of the last cigarette usage was not recorded and this
limited our critics.

eCO is also considered as a biomarker of pulmonary diseases
like asthma but asthma control is the most important factor
affecting the levels of eCO. Patients who had asthma under
control did not show significant differences between the
levels of eCO from the healthy controls.'*'” All of our study
population were under control for the allergic diseases

they had been followed up. However, it should be kept in
mind that the level of eCO may be affected in children with
uncontrolled respiratory diseases.

The effects of smoking vary according to the age of exposure.
In our study group when considered in terms of recurrent
infections (upper respiratory tract infections/otitis media/
sinusitis per year), dental caries and attention deficit-
hyperactivity disorder there was no significant differences
between active and passive smokers. None of the patients
who were hospitalized due to recurrent lower respiratory
tract infection were active smoker and also, family history
of asthma was fewer in this group. It is considered that
hospitalization due to the recurrent lower respiratory tract
infections and family history of asthma may have caused a
change of attitude in these children about smoking. But the
parents of them were unaware of the importance of the SHS
exposure and all these children were passive smokers. At this
point, by clinicians every hospital visit can be turned into an
opportunity to inform parents about hazards of smoking and
support and motivate the parents to quit smoking.

The impact of parental smoking has been studied in a wide
range of contexts in a large number of studies with a variety of
outcomes. In our study no differences could be observed in
terms of the presence of household members smoking in the
house but the number of smoker friends were significantly
higher in the active smoker group. The influence of friend
smoking may be more potent on intentions to smoke among
young people rather than family smoking. Kim et al.'
found that, as the number of surrounding cigarette smokers
increases, the smoking rate in teenagers increases, and there
is a tendency to vary according to social status.

The impact of socioeconomic status and family education on
smoking of adolescents is controversial in the literature."® In
our study 87.2% of the parents were graduated from primary-
intermediate- high school with low socioeconomic income.
Some of the parents did not accept smoking in the kitchen,
on the balcony or in the toilet as smoking at home. And we
considered that they didn't have enough information about
indoor smoking. Exposure to SHS is still one of the most
common indoor pollutants and poses a substantial health
risk and disease burden for children worldwide. Public health
strategies and complementary educational strategies to
reduce exposure to SHS at home is essential.”"

During outpatient visits for their children, 34.5% of the
parents were neither queried about their smoking status
nor informed about SHS.. Pediatricians should be trained
for tobacco control. Even if smoking status of the patients
is questioned, applications are limited by the doctor’s
experience. As with many other chronic diseases, there
should be an action plan for smoking child. Although there
are many smoking cessation centres that can guide adults,
there are limited or no centers for children to divert.

The creation of the negative image of tobacco and products
among young people is required to prevent tobacco use.



121

Journal of Contemporary Medicine

CONCLUSION

Utilizing eCO in the clinic is an easy and useful method to
predict smoking status and additionally convincing for the
children and parents to see the objective results of the of
smoking on themselves. It is not possible to predict the
influence of SHS on children by using eCO levels of parents.
Evaluating the eCO is successful in showing the direct effects
of smoking but different measurements are needed to assess
the secondary effects observed due to exposure to domestic
cigarette smoke.

Ignorance of parents about smoking and SHS is a still
unresolved issue. On the other hand, children’s attitudes
about smoking and their peer relationships are more
important than lack of education. Outpatient visits are an
opportunity but pediatricians don't pay enough attention
on smoking children. Health professionals need guidelines
about smoking children for a standard approach.

What is already known

Smoking is a chronic disease and at a high rate starts in
childhood. Utilizing eCO in the clinic is an easy and useful
method to predict smoking status.

What this study adds

It is not possible to predict the severity of SHS exposure
of the children by their parents’ eCO levels. Parents need to
be educated about smoking but children’s attitudes about
smoking and their peer relationships are more important
than lack of education. Health professionals need guidelines
on smoking children for a standard approach.
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Abstract

Aim: Effective and correct use of terminology in anatomy
education and other medical sciences is very important for healthy
communication between scientists. Due to the low number of
scientific studies on both medical and anatomical terminology, this
study was conducted to help increase the existing knowledge in
this field.

Material and Method: Terminologia Anatomica, published by
Thieme in 1998, was used in the study.

Results: A total of 2431 terms related to the nervous system and
sensory organs were analyzed, and a total of 625 different adjectives
within these terms were evaluated in terms of origin, degree and
form and classified into classes. A total of 492 different adjectives
were included in the 1924 terms under the title of nervous system.
There are 133 different adjectives in 507 terms under the title of
sense organs. There are a total of 2753 adjectives in both sections
we have analyzed, together with the number of repetitions. It was
observed that most of these adjectives were of Latin origin, two-
shaped and had a gradus positivus degree of comparison.

Conclusion: The data we obtained as a result of this study revealed
the distribution and characteristics of adjectives in terms of origin,
degree and form within the terminology. We think that our study
will contribute to the development of medical terminology and
will also help make the anatomy course more understandable and
memorable for students.

Keywords: Anatomical terminology, nervous system, sense
organs, adjectives

Oz

Amag: Anatomi egitiminde ve diger tibbi bilimlerde terminolojinin
etkili ve dogru sekilde kullaniimasi bilim insanlari arasinda saglikli
iletisim kurulabilmesi icin cok dnemlidir. Hem tibbi hem de anatomik
terminoloji Uzerine yapilan bilimsel ¢alismalarin sayica az olmasi
sebebiyle bu alanda var olan bilgi birikiminin arttirilabilmesine
yardimci olmak amaciyla bu ¢alisma yapilmistir.

Gere¢ ve Yontem: Calismamizda Thieme tarafindan 1998 yilinda
yayimlanmig olan Terminologia Anatomica kullaniimistir.

Bulgular: Sinir sistemi ve duyu organlari ile ilgili toplam 2431 terim
incelenmis ve bu terimlerin icerisinde yer alan toplam 625 farkli sifat
koken, derece ve sekil bakimindan degerlendirilerek siniflara ayrilmistir.
Sinir sistemi basligi altinda yer alan 1924 terimin icerisinde toplam 492
farkli sifat yer almaktadir. Duyu organlari bashdi altindaki 507 terim
icerisinde 133 farkl sifat bulunmaktadir. incelemis oldugumuz her iki
boltim icerisinde tekrar sayilari ile birlikte toplam 2753 sifat mevcuttur.
Bu sifatlarin buytk kisminin Latince kokenli, iki sekilli ve gradus
positivus karsilastirma derecesine sahip oldugu gortlmustur.

Sonug: Bu calisma neticesinde elde ettigimiz veriler, sifatlarin
terminoloji icerisindeki koken, derece, sekil bakimindan dagilimlarini
ve &zelliklerini ortaya koymustur. Calismamizin tibbi terminolojinin
gelisimine katkida bulunacagini, ayrica anatomi dersinin 6grenciler
icin daha anlasilir ve ayrica akilda kalici olmasina yardimci olacagini
distinmekteyiz.

Anahtar Kelimeler: Anatomik terminoloji, sinir sistemi, duyu
organlari, sifatlar
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INTRODUCTION

Anatomy is one of the most basic sciences in medical education.
It is very important to learn anatomy well in order to form the
basis for other health sciences education. The medical field has
a wide and important Anatomy terminology. Understanding
and learning the terminology rules is also important to prevent
confusion among health workers.!"! Success in learning and
practicing anatomy is directly proportional to knowledge of
terminology. Terminology learning is intensive at the beginning
of health sciences education and is continuous throughout
further education and working life.l?

Terminologia Anatomica (TA) is a list of Latin terms for the
structures of the human body and their English equivalents.
Common decisions have been reached on the content of the
TA through meetings held at various times for many years.
Lastly, an updated version was published by the Federative
Committee on Anatomical Terminology (FCAT) in 1998 and
approved by the International Federation of Associations of
Anatomists (IFAA).B

Most of the anatomical terminology consists of Latin terms.
However, Latin is not used as a spoken language, making it
difficult for students to understand the terms. The aim of this
study is to classify the adjectives found in the terms for the
sensory organs and nervous system in TA according to their
linguistic origin, their charms and their degrees in order to
facilitate their understanding and to contribute to the field of
anatomical terminology.

MATERIAL AND METHOD

In order to identify the adjectives analyzed in this study,
Terminologia Anatomica, published in 1998, which is
considered to be the most recent and comprehensive of the
anatomical term lists, was used. TA contains 7537 anatomical
terms. The adjectives in the terms under the title of nervous
system and sense organs of the TA are analyzed according to
their origins, degrees and the adjectives they have received.

Our study does not require ethics committee approval. This
study was derived from the data of the master's thesis titled "
Investigation of the Adjustments in Terminologia Anatomica,

in Terms Related to the Nervous System and Sense Organs"
published in Tokat Gaziosmanpasa University, Department of
Anatomy in 2023.

In order to access the adjective conjugations, roots and
meaning information in the tables of these adjectives,
Anatomi S6zIigi, Giincel Tip Terimleri Sézliigul, Tipta Onek
ve Sonekler S6zIugu, Tibbi Latince, Tibbi Teminoloji, Yeni Tip
S6zIugul, Anatomi Terimleri Kilavuzu resources were utilized.™
" In addition, Wiktionary (https://www.wiktionary.org)"? and
Health Terms (https://www.saglikterimleri.com)™ websites
were used as online dictionaries and AnatoNomina (http://
www.terminologia-anatomica.org/en) website was used to
identify the terms of nervous system and sensory organs in TA.

Separate tables were created for each chapter and the
adjectives mentioned in each chapter were grouped and
analyzed with these tables.

RESULTS

TA has a total of 2431 terms under the title of nervous
system and sensory organs. The total number of adjectives
in the terms nervous system and sense organs is 625. It was
determined that there were 2279 adjectives in the nervous
system and 474 adjectives in the terms of sensory organs, for
a total of 2753 adjectives in both sections. The classification
of adjectives in terms of their linguistic origins, inflections
and degrees of comparison are given in Tables 1 and 2
respectively.

The linguistic origins and repetitions of adjectives in the
terms nervous system in Table 3 and sense organs in Table 4
are given in alphabetical order.

Latin adjectives are divided into three groups according to
the number of charms they take: three-shaped, two-shaped
and single-shaped.™ In our study, it was observed that three-
shaped adjectives in nervous system terms were repeated
698 times, two-shaped adjectives 1566 times and one-shaped
adjectives 15 times. The three-shaped adjectives in the sense
organs adjectives were repeated 13 times in total, the two-
shaped adjectives were repeated 330 times in total, and the
one-shaped adjectives were repeated 5 times in total.

Table 1. Analyzing the Adjectives in the Nervous System Terms

Language Origins

Conjugations

Degrees of Comparison

LA GR LA-GR Three Two Single Positivus Comparativus Superlativus
386 60 46 177 304 11 483 6 3
Number of Adjectives 492
Number of Terms 1924

LA: Latin, GR: Greek

Table 2. Analyzing the Adjectives in the Terms of Sensory Organs
Language Origins

Conjugations

Degrees of Comparison

LA GR LA-GR Three Two Single Positivus Comparativus Superlativus
107 17 9 53 78 2 126 6 1
Number of Adjectives 133
Number of Terms 507

LA: Latin, GR: Greek
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Table 3. Adjectives in Nervous System Terms Table 3. Adjectives in Nervous System Terms (Continued)

Adjectives Origin Repeat Number Adjectives Origin Repeat Number
Abdominalis, -e LA 4 Coeliacus, -a, -um GR 3
Abducens, -entis LA 2 Collateralis, -e LA 6
Accessorius, -a, -um LA 11 Commissuralis, -e LA 27
Acusticus, -a, -um GR 3 Communicans, -tis LA 21
Afferens, -entis LA 1 Communis, -e LA 6
Affixus, -a, -um LA 1 Corticomesencephalicus, -a, -um LA, GR 1
Albus, -a, -um LA 12 Corticonuclearis, -e LA 5
Alveolaris, -e LA 5 Corticopontinus, -a, -um LA 2
Ambiens, -ntis LA 1 Corticoreticularis, -e LA 4
Ambiguus, -a, -um LA 1 Corticorubralis, -e LA 1
Aminergicus, -a, -um LA 8 Corticospinalis, -e LA 6
Amygdaloideus, -a, -um GR 2 Corticotectalis, -e LA 1
Amygdalopiriformis, -e LA 1 Corticothalamicus, -a, -um LA 2
Analis, -e LA 2 Cranialis, -e LA 8
Angularis, -e LA 1 Craniocervicalis, -e GR, LA 1
Anococcygeus, -a, -um GR, LA 1 Craniospinalis, -e GR 1
Ansiformis, -e LA 3 Cuneatus, -a, -um LA 7
Anterior, -ius LA 89 Cuneiformis, -e LA 2
Anterodorsalis, -e LA 1 Cuneocerebellaris, -e LA 1
Anterolateralis, -e LA 8 Cuneospinalis, -e LA 1
Anteromedialis, -e LA 4 Curvatura, -ae LA 2
Anteroventralis, -e LA 1 Cutaneus, -a, -um LA 30
Anuloolivaris, -e LA 1 Deferentialis, -e LA 1
Aorticorenalis, -e GR 1 Dentalis, -e LA 4
Aorticus, -a, -um GR 2 Dentatus, -a, -um LA 9
Arcuatus, -a, -um LA 9 Diagonalis, -e GR 2
Articularis, -e LA 2 Digastricus, -a, -um GR 1
Ascendens, -entis LA 1 Dopaminergicus, -a, -um LA 8
Auricularis, -e LA 4 Dorsalis, -e LA 42
Auriculotemporalis, -e LA 2 Dorsolateralis, -e LA 1
Autonomicus, -a, -um GR 8 Dorsomedialis, -e LA 4
Basalis, -e LA 10 Dura, -ae LA 5
Basilaris, -e LA 3 Efferens, -entis LA 1
Brevis, -e LA 3 Emboliformis, -e LA 1
Bulbopontinus, -a, -um LA, GR 1 Encephalicus, -a, -um GR 3
Bulboreticulospinalis, -e LA 2 Endolemniscalis, -e GR, LA 1
Caeruleospinalis, -e LA 1 Endopeduncularis, -e GR 1
Caeruleus, -a, -um LA 3 Entericus, -a, -um GR 1
Calcarinus, -a, -um LA 1 Epithalamicus, -a, -um GR 5
Callosus, -a, -um LA 4 Equinus, -a, -um LA 1
Cardiacus, -a, -um GR 9 Ethmoidalis, -e GR 2
Carotici/cus, -a, -um LA 6 Externus, a, um LA 16
Caroticotympanic(i)us, -a, -um GR 2 Facialis, -e LA 4
Caudalis, -e LA 4 Fasciolaris, -e LA 1
Caudatolenticularis, -e LA 1 Fastigiospinalis, -e LA 1
Caudatus, -a, -um LA 1 Fastigium, -ii LA 1
Cavernosus, -a, -um LA 3 Femoralis, -e LA 3
Centralis, -e LA 26 Fimbriodentatus, -a, -um LA 1
Cerebellaris, -e LA 12 Flocculonodularis, -e LA 1
Cerebelloolivaris, -e LA 2 Fornix, -icis LA 4
Cervicalis, -e LA 17 Frontopontinus, -a, -um LA 2
Cervicothoracicus, -a, -um GR 1 Ganglionaris, -e LA 11
Choroideus, -a, -um LA 14 Gelatinosus, -a, -um LA 4
Ciliaris, -e LA 8 Geniculatus, -a, -um LA 6
Cinereus, -a, -um LA 2 Geniculocalcarinus, -a, -um LA 1
Coccygeus, -a, -um GR 4 Genitalis, -e LA 1
Cochlear, -e, -is LA 11 Genitofemoralis, -e LA 1
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Table 3. Adjectives in Nervous System Terms (Continued) Table 3. Adjectives in Nervous System Terms (Continued)

Adjectives Origin Repeat Number Adjectives Origin Repeat Number
Gigantocellularis, -e GR 2 Intrathalamicus, -a, -um LA 1
Gingivalis, -e LA 3 Jugularis, -e LA 1
Globosus, -a, -um LA 1 Juxtarestiformis, -e LA 2
Glossopharyngeus, -a, -um GR 3 Koniocellularis, -e GR, LA 1
Gracilis, -e LA 6 Labialis, -e LA 4
Gracilispinalis, -e LA 1 Lacrimalis, -e LA 2
Granulosus, -a, -um LA 1 Lacunosus, -a, -um LA 1
Griseus, -a, -um LA 16 Laryngopharyngealis, -e GR 1
Habenularis, -e LA 6 Lateralis, -e LA 113
Habenulointerpeduncularis, -e LA 1 Lenticularis, -e LA 5
Hepaticus, -a, -um GR 2 Lienalis, -e LA 1
Hippocampalis, -e GR 1 Limitans, -ntis LA 2
Horizontalis, -e LA 3 Linearis, -e LA 3
Hypogastricus, -a, -um GR 3 Lingualis, -e LA 6
Hypoglossalis, -e GR 1 Longitudinalis, -e LA 14
Hypoglossus, -a, -um GR 5 Longus, -a, -um LA 1
Hypothalamicus, -a, -um GR 8 Lumbalis, -e LA 6
Hypothalamohypophysialis, -e GR 1 Lumbosacralis, -e LA 3
Hypothalamospinales, -e LA 4 Lunatus,-a, -um LA 1
lliohypogastricus, -a, -um GR 1 Lunogracilis, -e GR, LA 1
llioinguinalis, -e GR, LA 1 Magnocellularis, -e LA 8
lliopubicus, -a, -um GR, LA 1 Magnus, -a, -um LA 6
Imus, -a, -um LA 1 Major, -us LA 6
Incertus, -a, -um LA 2 Mamillothalamicus, -a, -um LA, GR 2
Inferior, -ius LA 58 Linearis, -e LA 3
Inferolateralis, -e LA 1 Lingualis, -e LA 6
Inferomedialis, -e LA 2 Longitudinalis, -e LA 14
Infraclavicularis, -e LA 1 Longus, -a, -um LA 1
Infrapatellaris, -e LA 1 Lumbealis, -e LA 6
Infratrochlearis, -e LA 1 Lumbosacralis, -e LA 3
Infundibularis, -e LA 2 Lunatus,-a, -um LA 1
Innominatus, -a, -um LA 1 Lunogracilis, -e GR, LA 1
Insularis, -e LA 1 Magnocellularis, -e LA 8
Intercalatus, -a, -um LA 1 Magnus, -a, -um LA 6
Intercostalis, -e LA 1 Major, -us LA 6
Intercostobrachialis, -e LA 1 Mamillothalamicus, -a, -um LA, GR 2
Intercruralis, -e LA 1 Mammarius, -a, -um LA 2
Interfascicularis, -e LA 3 Mammillaris, -e LA 3
Interganglionaris, -e LA 1 Mammillotegmentalis, -e LA 1
Intergeniculatus, -a, -um LA 1 Mandibularis, -e LA 7
Interlobaris, e LA 2 Marginalis, -e LA 5
Intermediolateralis, -e LA 1 Medialis, -e LA 84
Intermediomedialis, -e LA 1 Medianus, -a, -um LA 16
Intermedius, -a, -um LA 21 Mediodorsalis, -e LA 1
Intermesentericus, -a, -um LA, GR 1 Medioventralis, -e LA 1
Internus, -a, -um LA 17 Medius, -a, -um LA 10
Interosseus, -a, -um LA 3 Medullaris, -e LA 18
Interpeduncularis, a, -um LA 3 Medulloreticulospinalis, -e LA 1
Interpolaris, -e LA 1 Mesencephalicus, -a, -um LA 3
Interpositospinalis, -e LA 1 Mesentericus, -a,-um GR 4
Interstitialis, -e LA 6 Minor, -us LA 8
Interthalamicus, -a, -um LA 2 Mixtus, -a, -um LA 1
Interventricularis, -e LA 2 Molecularis, -e LA 5
Intrabiventralis, -e LA 1 Motorius, -a, -um LA 4
Intralaminaris, -e LA 1 Multiformis, -e LA 2
Intraparietalis, -e LA 1 Muscularis, -e LA 23
Intraparotideus, -a, -um LA, GR 1 Musculocutaneus, -a, -um LA 1
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Table 3. Adjectives in Nervous System Terms (Continued) Table 3. Adjectives in Nervous System Terms (Continued)

Adjectives Origin Repeat Number Adjectives Origin Repeat Number
Myentericus, -a, -um GR 1 Perforans, -ntis LA 1
Nasalis, -e LA 9 Perforatus, -a, -um LA 2
Nasociliaris, -e LA 3 Periamygdaloideus, -a, -um GR 1
Nasopalatinus, -a, -um LA 1 Periarterialis, -e GR, LA 1
Niger, -a, -um LA 2 Pericallosus, -a, -um GR 1
Obscurus, -a, -um LA 2 Pericardiacus, -a, -um LA 1
Obturatorius, -a, -um LA 3 Pericentralis , -e GR, LA 1
Occipitalis, -e LA 13 Pericuneatus, -a, -um GR, LA 2
Occipitofrontalis, -e LA 2 Perihypoglossalis, -e GR 1
Occipitopontinus, -a, -um LA 2 Perinealis, -e GR 2
Occipitotectalis, -e LA 1 Periolivaris, -e GR, LA 1
Occipitotemporalis, -e LA 6 Peripeduncularis, -e GR, LA 1
Oculomotorius, -a, -um LA 6 Periventricularis, -e LA 7
Oesophagealis, -e LA 4 Perizonalis, -e GR, LA 1
Olfactorius, -a, -um LA 20 Peroneus, -a, -um LA 4
Olivaris, -e LA 10 Petrosus, -a, -um LA 6
Olivocerebellaris, -e LA 1 Pharyngeus, -a, -um GR 5
Olivocochlearis, -e LA 1 Phrenicoabdominalis, -e LA 1
Olivospinalis, -e LA 2 Phrenicus, -a, -um LA 4
Opercularis, -e LA 1 Pialis, -e LA 1
Opticus, -a, -um GR 8 Pigmentosus, -a, -um LA 1
Oralis, -e LA 1 Pinealis, -e LA 3
Orbitalis, -e LA 4 Piriformis, -e LA 1
Oticus, -a, -um GR 3 Plantaris, -e LA 6
Ovaricus, -a, -um LA 1 Pontocerebellaris, -e LA 4
Palatinus, -a, -um LA 3 Pontoreticulospinalis, -e LA 2
Pallidus, -a, -um LA 8 Postcentralis, -e LA 3
Palmaris, -e LA 1 Postcommissuralis, -e LA 1
Palpebralis, -e LA 2 Posterior, -ius LA 105
Pancreaticus, -a, -um GR 1 Posterolateralis, -e LA 9
Parabigeminalis, -e GR, LA 1 Posteromedialis, -e LA 4
Parabrachialis, -e GR 4 Postganglionicus, -a, -um LA 1
Paracentralis, -e GR 6 Postpyramidalis, -e LA, GR 1
Paracommissuralis, -e GR, LA 1 Postremus, -a, -um LA 2
Parafascicularis, -e LA, GR 1 Prebiventralis, -e LA 1
Parafloccularis, -e LA 2 Precentralis, -e LA 3
Paragigantocellularis, -e LA 2 Precommissuralis, -e LA 3
Parahippocampalis, -e GR 2 Precuneus, -i LA 2
Paralemniscalis, -e GR, LA 1 Preganglionicus, -a, -um LA 1
Paramedianus, -a, -um LA 5 Pregeniculatus, -a, -um LA 1
Paranigralis, -e GR, LA 1 Premamillaris, -e LA 2
Paraolfactorus, -a, -um GR, LA 3 Preoccipitalis, -e . LA 2
Parapeduncularis, -e GR, LA 1 Preolivaris, -e LA 1
Parasolitarius, -a, -um GR, LA 1 Preopticus, -a, -um LA, GR 6
Parasympathicus, -a, -um GR 11 Prepyramidalis, -e LA, GR 1
Parataenialis, -e GR, LA 1 Presacralis, -e LA 1
Paraterminalis, -e GR, LA 1 Pretectalis, -e LA 4
Paraventricularis, -e GR, LA 4 Primus, -a, -um LA 2
Paraventriculohypophysialis, -e GR, LA 2 Principalis, -e LA 4
Parietalis, -e LA 5 Profundus, -a, -um LA 9
Parietooccipitalis, -e . LA 4 Projectio, -onis LA 1
Parietopontinus, -a, -um LA 2 Proprius, -a, -um LA 13
Parvocellularis, -e LA 8 Prostaticus, -a, -um GR 1
Peduncularis, -e LA 4 Pterygopalatinus, -a, -um LA 5
Pedunculopontinus, -a, -um LA 1 Pudendus, -a, -um LA 2
Pellucidus, -a, -um LA 1 Pulmonalis, -e LA 4
Pelvicus, -a, -um LA 5 Pulvinaris, -e LA 6
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Table 3. Adjectives in Nervous System Terms (Continued) Table 3. Adjectives in Nervous System Terms (Continued)

Adjectives Origin Repeat Number Adjectives Origin Repeat Number
Pyloricus, -a, -um GR 1 Spinocuneatus, -a, -um LA 1
Pyramidalis,-e GR 5 Spinogracilis, -e LA 1
Quadrangularis, -e LA 2 Spinohypothalamicus, -a, -um LA, GR 3
Quadratus, -a, -um LA 1 Spinomesencephalicus, -a, -um LA, GR 3
Quadrigeminalis, -e LA 1 Spinoolivaris, -e LA 4
Quadrigeminus, -a, -um LA 2 Spinoperiaqueductales, -us LA, GR 3
Quiartus, -a, um LA 7 Spinoreticularis, -e LA 4
Radiatus, -a, -um LA 1 Spinotectalis, -e LA 4
Radicularis, -e LA 1 Spinothalamicus, -a, -um LA 5
Raphespinalis, -e GR, LA 4 Spinovestibularis, -e LA 2
Rectalis, -e LA 4 Spiralis, -e LA 1
Recurrens, -entis LA 3 Splanchnicus, -a, -um GR 7
Renalis, -e LA 4 Stapedius, -a, -um LA 1
Restiformis, -e LA 4 Stylohyoideus, -a, -um GR 1
Reticularis, -e LA 20 Subbrachialis, -e LA 1
Reticulospinalis, -e LA 2 Subcaeruleus, -a, -um LA 1
Retinohypothalamicus, -a, -um LA, GR 1 Subcallosus, -a, -um LA 2
Retroambiguus, -a, -um LA 1 Subclavius, -a, -um LA 3
Retrobulbaris, -e LA 1 Subcommissuralis, -e LA 1
Retrochiasmaticus, -a, -um LA, GR 1 Subcostalis, -e LA 1
Retrofacialis, -e LA 1 Subcuneiformis, -e LA 2
Retroflexus, -a, -um LA 1 Subfornicalis, -e LA 3
Retrolentiformis, -e LA 1 Subhypoglossalis, -e LA, GR 1
Retroolivaris, -e LA 2 Sublenticularis, -e LA 1
Retroposterolateralis, -e LA 1 Sublentiformis, -e LA 1
Retrorubralis, -e LA 1 Sublingualis, -e LA 4
Retrotrigeminalis, -e LA 1 Submandibularis, -e LA 4
Reuniens, -ntis LA 1 Submucosus, -a, -um LA 1
Rhinalis, -e GR 1 Subparabrachialis, -e LA, GR 1
Rhomboideus, -a, -um GR 2 Subparietalis, -e LA 2
Rostralis, -e LA 5 Subscapularis, -e LA 1
Rostrodorsalis, -e LA 1 Subserosus, -a, -um LA 1
Ruber, -bra, -brum LA 1 Subthalamicus, -a, -um GR 3
Rubrobulbaris, -e LA 1 Subtrigeminalis, -e LA 1
Rubronuclearis, -e LA 1 Sulcomarginalis, -e LA 1
Rubroolivaris, -e LA 4 Superficialis, -e LA 6
Rubropontinus, -a, um LA 1 Superior, -ius LA 63
Rubrospinalis, -e LA 4 Superolateralis, -e LA 1
Sacralis, -e LA 5 Suprachiasmaticus, -a, -um LA, GR 1
Sacrococcygeus, -a, -um LA 1 Supraclavicularis, -e LA 5
Salivatorius, -a, -um LA 2 Suprageniculatus, -a, -um LA 1
Saphenus, -a, -um GR 1 Supralemniscalis, -e LA 1
Scrotalis, -i LA 2 Supramammillaris, -e LA 1
Secundarius, -a, -um LA 1 Supramarginalis, -e LA 1
Secundus, -a, -um LA 2 Supraopticohypophysialis, -e LA, GR 2
Semilunaris, -e LA 5 Supraopticus, -a, -um LA, GR 4
Sensorius, -a, -um LA 12 Supraorbitalis, -e LA 1
Separans, -ntis LA 1 Suprarenalis, -a, -um LA 1
Septomarginalis, -e LA 1 Suprascapularis, -e LA 1
Simplex, -icis LA 1 Supraspinalis, -e LA 1
Solitariospinalis, -e LA 1 Supratrochlearis, -e LA 1
Solitarius, -a, -um LA 11 Suralis, -e LA 1
Somaticus, -a, -um GR 1 Sympathicus, -i GR 11
Spinalis, -e LA 25 Tangentiales, -e LA 1
Spinobulbar, -es LA 2 Tectobulbaris, -e LA 4
Spinocerebellaris, -e LA 5 Tectoolivaris, -e LA 2
Spinocervicalis LA 1 Tectopontinae, -us LA 4
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Table 3. Adjectives in Nervous System Terms (Continued) Table 4. Adjectives in Sensory Organs Terms

Adjectives Origin Repeat Number Adjectives Origin Repeat Number
Tectoreticularis, e LA 1 Accessorius, -a, -um LA 2
Tectospinalis, -e LA 4 Acusticus, -a, -um GR 9
Tegmentalis, -e LA 13 Adiposus, -a, -um GR 3
Telencephalicus, -a, -um GR 7 Ampullaris, -e LA 5
Temporalis, -e LA 9 Anterior, -ius LA 25
Terminalis, -e LA 12 Anularis, -e LA 1
Terminatio, -ones LA 1 Aquosus, -a, -um LA 1
Tertius, -a, -um LA 5 Arteriosus, -a, -um GR 2
Testicularis, -e LA 1 Auricularis, -e LA 16
Thalamoparietalis, -e LA 1 Basalis, -e LA 2
Thoracicus, -a, -um LA 10 Basilaris, -e LA 2
Thoracodorsalis, -e GR, LA 1 Brevis, -e LA 1
Thyrohyoideus, -a, -um GR 1 Bulbus, -i LA 11
Tonsillaris, -e LA 2 Caecus, -a, -um LA 2
Transversarius, -a, -um LA 8 Caroticus, -a, -um LA 1
Transversus, -a, -um LA 8 Centralis, -e LA 3
Trapezoideus, -a, -um GR 5 Choroidocapillaris, -e LA, GR 1
Triangularis, -e LA 3 Ciliaris, -e LA 10
Trigeminalis, e LA 9 Circularis, -e LA 1
Trigeminospinalis, -e LA 1 Cochleariformis, -e LA 1
Trigeminothalamicus, -a, -um LA 3 Cochlearis, -e LA 20
Trigeminus, -a, -um LA 5 Communis, -e LA 5
Trochlearis, -e LA 3 Conjunctivalis, -e LA 2
Tubarius, -a, -um LA 1 Corneoscleralis, -e LA, GR 1
Tympanicus, -a, -um GR 11 Cribrosus, -a, -um LA 5
Ulnaris, -e LA 3 Cupularis, -e GR 2
Uncinatus, -a, -um LA D Ellipticus, -a, -um LA 1
Uretericus, -a, -um LA 1 Endolymphaticus, -a, -um GR 3
Uterovaginalis, -e LA 1 Episcleralis, - GR 2
Utricularis, - GR 1 Epitympanicus, -a, -um GR 1
Utriculoampullaris, -e GR, LA 1 Excretorius, -a, -um LA 1
Vagalis, - LA 4 Externus, -a, -um LA 13
Vagoauricularis, -e LA 1 Facialis, - LA 2
Vagomeningeus, -a, -um LA 1 Fibrocartilagineus, -a, -um LA 1
Vagus, -a, -um LA 2 Flaccidus, -a, -um LA 1
Veseuleg <o LA 1 Foraminosus, -a, -um LA 1
Vasculosus, -a, -um LA 2 Fuscus, -a,-um LA !
Ganglionicus, -a, -um LA 1
Ventralis, -e LA 34 glionicu Y
Hyaloideus, -a, -um GR 3
Ventrobasalis, -e LA 1 y
- Incudialis, -e LA 1
Ventromedialis, -e LA 2
L Incudomalleolaris, -e LA 1
Ventroposterior, -ius LA 1
L Incudostapedialis, -e LA 1
Verticalis, -e LA 2
o Inferior, -ius LA 14
Vesicalis, -e LA 1
. . Internus, -a, -um LA 13
Vestibularis, -e LA 12 .
Intertragicus, -a, -um LA, GR 1
Vestibulospinalis, -e LA 3 L
Intervaginalis, -e LA 1
Visceralis, -e LA 3 L
Intracranialis, -e LA 1
Zonalis, -e LA 1 .
Intralaminaris, -e LA 1
Zygomaticus, -a, -um GR 3 X
¥9 1d Y Intraocularis, -e LA 3

LA: Latin, GR: Greek
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Table 4. Adjectives in Sensory Organs Terms (Continued) Table 4. Adjectives in Sensory Organs Terms (Continued)

Adjectives Origin Repeat Number Adjectives Origin Repeat Number
Iridicus, -a, -um LA 1 Semilunaris, -e LA 1
Iridocornealis, -e GR, LA 2 Serratus, -a, -um LA 1
Jugularis, -e LA 1 Simplex, -icis LA 2
Labyrinthicus, -a, -um LA, GR 3 Singularis, -e LA 1
Lacrimalis, -e LA 14 Sphericus, -a, -um GR 1
Lateralis, -e LA 13 Spiralis, -e LA 17
Lenticularis, -e LA 1 Stapedialis, -e LA 3
Leptomeningicus, -a, -um GR, LA 1 Reuniens, -ntis LA 1
Levator, -oris LA 1 Saccularis, -e LA 2
Limitans, -ntis LA 4 Sanguineus, -a, -um LA 3
Longitudinalis, - LA 2 Secundarius, -a, -um LA 2
Longus, -a, -um LA 1 Semicircularis, -e LA 10
Luteus, -2, -um LA 1 Semilunaris, -e LA 1
Macularis, - LA 6 Serratus, -a, -um LA 1
Major, -us LA 3 Simplex, -icis LA 2
Mastoideus, -a, -um GR 4 Singularis, -e LA 1
Media, -ae LA 4 Sphericus, -a, -um GR 1
Medialis, -¢ LA > Spiralis, -e LA 17
MerTﬂc?rana.ceus, -a,-um LA 11 Sl <3 LA
M.erldlonalls, € LA ! Styloideus, -a, -um GR 1
Minor, -us LA 3 Subarachnoidalis, -e LA 1
Nasalis, -e LA 4 L
Superficialis, -e LA 1

Nasolacrimalis, -e LA 1 L
Nervosus, -a, -um A . Superior, -ius LA 20

. Supratragicus, -a, -um LA 1
Obliquus, -a, -um LA 3
Olfactorius, -a, -um LA g Suspensorium, -a, -um LA 1
Opticus, -a, -um GR E Tarsalis, -e LA 1
el LA 1 Tectorius, -a, -um LA 1
Palpebronasalis, -e LA 1 Tegmentalis, - LA !
Perichoroideus, -a, -um GR, LA 1 (Rl LA 4
Perilymphaticus, -a, -um GR 1 USSR, LA !
Pigmentosus, -a, -um LA 2 [Erminalisge LA 2
Pneumaticus, -a,- um GR 1 Trabecularis, - Ea !
Posterior, -ius LA 25 Transversus, -a, -um LA 2
Postlaminaris, -e LA 1 Triangularis, - LA z
Postremus, -a, -um LA 1 Tubarius, -a, -um LA 1
Prelaminaris, -e LA 1 Tympanicus, -a, -um GR 5
Profundus, -a, -um LA 1 Tympanostapedialis, -e GR, LA 1
Proprius, -a, -um LA 3 Utricularis, -e GR 5
Pupillaris, -e LA 4 Utriculosaccularis, -e GR, LA 1
Pyramidalis,-e GR 2 Uvealis, -e LA 1
Radialis, -e LA 1 Vascularis, -e LA 1
Reticularis, -e LA 1 Vasculosus, -a, -um LA 3
Retrozonulare LA 1 Verticalis, -e LA 1
Reuniens, -ntis LA 1 Vestibularis, -e LA 1
Saccularis, -e LA 2 Vestibulocochlearis, -e LA
Sanguineus, -a, -um LA 3 Vitreus, -a, -um LA 5
Secundarius, -a, -um LA 2 Zonularis, -e LA 2

=
o

Semicircularis, -e LA LA: Latin, GR: Greek
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Latin adjectives are classified into 3 groups: gradus positivus
(degree of positivity), gradus comparativus (degree of
comparison) and gradus superlativus (degree of superiority).
Gradus positivus indicates the existence of only one quality,
while gradus comparativus indicates a comparison between
two objects. Gradus superlativus denotes the most superior
among many objects.”” Among the terms of the nervous
system, gradus positivus adjectives were repeated 1938 times,
gradus comparatus adjectives 329 times, gradus superlativus
adjectives 12 times. Among the terms for sense organs,
gradus positivus adjectives are repeated 383 times, gradus
comparativus adjectives 90 times and gradus superlativus
adjectives only 1 time.

DISCUSSION

Anatomical terminology, which enables the learning,
development and progress of anatomy, is absolutely
necessary for mutual communication between contributors
to medical science. Understanding the rules of Latin grammar
in terminology education is a facilitating factor in learning
terms. Students learn the meaning, formation and usage
features of terms with grammar rules. Thus, they have the
chance to learn the terminology as a whole in a long-term
and permanent way.'¥ The use of Latin terminology needs
to continue to be a common medical language, even though
students have difficulty understanding and learning it.!"”

Many clinicians and anatomists use the terminology in
their own way. However, it is the terms in the TA list that
should be used and taught in medical education. Synonyms
and obsolete terms in the terminology cast a shadow on
teaching processes and scientific studies, and prevent
correct communication between anatomists, leading to
misunderstandings in scientific language.'®

Latin-based terminology is indispensable not only for
anatomy but for all medical sciences. Most of the anatomical
terminology is of Latin and Greek origin. Terminology should
not be seen only for educational or scientific study purposes.
Above all, it serves a fundamental function for diagnosis,
treatment and recognition of the human body. Therefore,
terminology is also important for following scientific research
and developing diagnostic and therapeutic techniques.
Authors should follow the latest updated version of the TA in
any training, translation and publishing activities.!'”

TA is a very valuable list but thinking only terms in the TA
prevents us from recognizing some of the Latin terms used in
real life. It is known that nomenclature such as zygapophysial
joint is difficult to use in written and spoken language. It
has been reported that facet joint discourse is used much
more frequently instead of this nomenclature. This is not
only seen in the clinic. It is known that many different uses
that are not included in the TA are taught to students during
medical education. Even if these uses and eponyms are
not taught to students during their education, they are
definitely encountered by students during clinical practice.

Some suggestions are provided to expand the use of TA and
it is stated that by implementing these suggestions, more
widespread use of TA can be ensured.’?

The history of anatomical terminology goes back more than
2500 years to ancient times. Some of the anatomical terms
are colloquial and have not changed since ancient times.
The medical terminology that exists today is based on the
medical books of Hippocrates called "Corpus Hippocraticum".
Hippocrates (460-370 BC) used the terms "acromion’,
"bronchus" and "peritoneum" In Rome, Aurus Cornelius
Celcus (25 BC-50 AD) used the terms "cartilago", "patella” and
"sutura”. Rufus of Ephesus (late 1t century AD) wrote a book
entitled "On the Naming of the Parts of the Body", which
is recognized as the earliest treatise on anatomical terms.
Cladius Galenos of Pergamon (129/130-199/200) introduced
new terms such as "aponeurosis’, "pylorus", "tarsus" and
"thymus". Herophilos (3" century BC), who was in Alexandria
and regularly performed dissections there, introduced terms
such as "duodenum®, "prostata" and "pancreas" into medical
terminology. From Aristotle (4" century BC), terms such
as "meninx’, "arteria’, "trachea’, "neuron’, "ischium" have
remained until today.!*1%21

Andreas Vesalius (Andreas van Wesel) (1514-1564) published
the first comprehensive anatomy book in 1543, "De fabrica
corporis humani libri septem"”, which included descriptions of
the human body. With this book, some of the Greek and Arabic
terms used until then were replaced by Latin terms. Jacobus
Sylvius (1478-1555) used the terms created by Hippocrates
and Galenos for bones, but created new terms such as
"pectoralis, intercostalis" for muscles, vessels and nerves.
Subsequently, between the 17t and 19t centuries, many new
synonyms for the same anatomical structures were derived.
As a result of the increasing number of synonyms in the
following years, the number of terms reached approximately
50 000 by the end of the 19% century. But all of these terms
referred to only 5000-6000 different structures.'®?%

In 1895, the Anatomische Gesellschaft announced the first
Latin list of anatomical terminology in an attempt to put
an end to this term confusion. This list was later named
Basiliensia Nomina Anatomica (BNA). Jenaiensia Nomina
Anatomica (JNA) and Parisiensia Nomina Anatomica (PNA)
were published in 1935 and 1955 respectively. In 1989, at
a meeting in Brazil, the IFAA decided to establish a new
anatomical terminology committee called FCAT. As a result of
the work of this committee, the current TA list was published
in 1998."

Latin was used as a living language for 2500 years. But today,
like many other languages, it has taken its place in history.
Nevertheless, it is the basis of many of the languages that
are widely used today (French, Spanish, Italian). Modern
doctors do not need to know and learn Latin as a spoken
and written language. This is because the Latin in medical
terminology only requires that the terms are written and
read correctly. Medical terms consist only of adjectives,
nouns and numerical words. In Latin, adjectives (nomina
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adjectiva) are used with nouns. Adjectives, which are not
conjugated in Turkish and used with nouns without change,
have different uses in Latin in terms of genus, number and
case. The use of nouns and adjectives together is different
in Latin than in Turkish. While in Turkish it is used as an
adjective followed by a noun, in Latin it is the other way
around. In Latin there is a grammatical rule called noun-
adjective concordance (attributum). In order to understand
the rules of medical terminology, it is necessary to know the
properties of adjectives.” Looking at the literature, it was
observed that in a study analyzing medical terminology,
the adjectives in the movement system terms in the TA were
evaluated in terms of origin, degree and shape.”®!

CONCLUSION

The importance of terminology for the development of
medical sciences and anatomy cannot be ignored, as
indicated by existing studies. Although the number of studies
on terminology in our country is increasing day by day, it
is insufficient. It is important to know and use the current
terminology list for the development of medical sciences. We
believe that our study, in which we analyzed the adjectives
in the terms of the nervous system and sense organs, which
are among the parts of the TA, will enlighten the subject of
medical terminology and contribute to the existing body of
knowledge.
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Abstract

Aim: The study was planned to evaluate the effect of oxygen
concentrator use on oxygen saturations after COVID-19 infection.

Material and Method: The study included 42 patients who
used oxygen concentrators and 66 patients who did not use
concentrators and applied to Ankara Training and Research
Hospital Pulmonology Outpatient Clinic between January 1,
and April 8, 2021 after COVID-19 infection. Patients received a
sociodemographic data questionnaire and a COVID-19 infection
severity questionnaire, which were completed through face-
to-face interviews. Patients’ oxygen saturation levels were also
measured and recorded at the time of interview.

Results: Those using oxygen concentrators were older and had
less education (p=0.001; p=0.03, respectively). Patients who
complained of shortness of breath during infection were mostly in
the oxygen concentrator group, while those who had headaches
and diarrhoea were mostly in the group that did not require
concentrators. The group using oxygen concentrators had longer
hospital stays due to COVID-19 infection (p=0.001). Patients using
oxygen concentrators had higher rates of pulmonary involvement
and lower oxygen saturation levels (p=0.001).

Conclusion: Patients who complained of dyspnea at the time
of their COVID-19 diagnosis were more likely to require a
concentrator at a later stage. Other factors influencing the need for
concentrators include advanced age and education level. Patients
using an oxygen concentrator had lower oxygen saturation levels,
but the mean value was higher.

Keywords: COVID-19, hypoxia, oxygen therapy

Oz
Amag: Calisma, COVID-19 enfeksiyonu sonrasi oksijen konsantaratord

kullaniminin  oksijen satlrasyonlarina etkisini degerlendirmek icin
planlanmistir.

Gereg¢ ve Yontem: Ankara Egitim ve Arastirma Hastanesi Gogus
Hastaliklar  poliklinigine 01.01.2021-08.04.2021 tarihleri arasinda
COVID-19 enfeksiyonu sonrasinda basvuran, oksijen konsantratori
kullanan 42 hasta ile konsantrator kullanmayan 66 hasta calismaya
dahil edildi. Katilimcilara; sosyodemografik veri formu ile COVID-19
enfeksiyonu siddetini belirlemeyi amaglayan sorulardan olusan anket
formu ylz yUze uygulandi ve hastalarin o anki oksijen sattrasyonlari
Olculerek kaydedildi.

Bulgular: Oksijen konsantratori kullananlarin ileri yasta ve egitim
seviyesinin  distk oldugu gorildu (sirasiyla p=0.001; p=0.03).
Enfeksiyon déneminde nefes darligi sikayeti olan hastalarin daha
cok oksijen konsantratort kullanan grupta oldugu; bas agrisi ve ishal
semptomlari yasayan hastalarin ise konsantrator ihtiyaci olmayan
grupta istatistiksel anlamli olarak daha cok oldugu gorulda. COVID-19
enfeksiyonuna bagl hastanede yatis stresi oksijen konsantratori
kullanan grupta daha ytksek bulundu (p=0.001). Oksijen konsantratori
kullanan hastalarda akciger tutulumunun daha fazla ve oksijen
satlirasyonlarinin daha distk oldugu gorildi (p=0.001).

Sonug: Calismamizda oksijen konsantratorl  kullanan hastalarin
hastanede vyatis slresi ve akciger tutulumu daha fazlaydi. COVID-19
tanisi sirasinda nefes darlidi sikayeti olan hastalarin ilerleyen strecte
konsantratére daha cok ihtiyac duydugu gorildu. ileri yas ve egitim
seviyesi de konsantrator ihtiyacini etkilemekteydi.

Anahtar Kelimeler: COVID-19, hipoksi, terapi
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INTRODUCTION

The novel coronavirus disease 2019 (COVID-19) caused by
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
was first identified in Wuhan, China, in December 2019. It
quickly spread worldwide and evolved into a pandemic.
031 The leading cause of infection-related morbidity and
mortality is viral pneumonia, which causes acute respiratory
distress syndrome.” Progressive hypoxia due to lung damage
and multiple organ dysfunctions are the main causes of
mortality in critically ill COVID-19 patients.” The infection
has a broad clinical severity spectrum; most patients have
significant arterial hypoxemia but no symptoms of associated
respiratory distress at hospital presentation. Some patients
may not even feel short of breath, which is known as silent or
‘happy’ hypoxemia.®

Concerns have arisen regarding lung damage caused by
COVID-19 infection in recovered patients. Follow-up chest CT
scans of patients discharged after COVID-19 pneumonia have
revealed persistent lung abnormalities, including ground-
glass opacity.”

Patients with severe COVID-19 infection may develop chronic
hypoxemic respiratory failure because of lung damage.®
In patients hospitalised for COVID-19, the decrease in the
diffusing capacity for carbon monoxide (DLCO) was found
to be 52% at 4 months after discharge and 29% at 6 months
after discharge.”' Although studies have shown decreasing
radiographic abnormalities and increasing DLCO after
COVID-19 pneumonia over time, more research is needed
for the small number of patients who have persistent lung
dysfunction and hypoxemia. Long-term oxygen therapy
(LTQT) is usually required for chronic obstructive pulmonary
disease, idiopathic pulmonary fibrosis and pulmonary
vascular disease.l'>' During the COVID-19 pandemic, patients
in need of oxygen therapy were discharged on LTOT in order
to reduce the length of hospital stays and overcrowding in
hospitals.

This study aimed to examine the long-term effects of oxygen
concentrators on oxygen levels in patients who developed
COVID-19 pneumonia and were discharged on oxygen
therapy.

MATERIAL AND METHOD

The study was designed as descriptive and analytical. The
study received permission from the Republic of Tirkiye
Ministry of Health COVID-19 Scientific Research Review
Committee. Ethical approval was obtained from the University
of Health Sciences Ankara Training and Research Hospital,
Clinical Research Ethics Committee on December 30, 2020.
Written informed consent was obtained from patients who
volunteered to participate.

The study included 42 patients aged =18 years who
presented to the Ankara Training and Research Hospital
Pulmonology Outpatient Clinic for follow-up between

01.01.2021 and 08.04.2021 and who had been hospitalised
in our hospital for COVID-19 and discharged on an
oxygen concentrator; and 66 patients aged =18 years
who recovered from COVID-19, did not use an oxygen
concentrator and presented to the pulmonology outpatient
clinic for any reason. Sample calculations could not be
made due to restrictions and curfews during the pandemic
period. All patients who applied to our health institution
and met the inclusion criteria were included in the study
if they agreed. Participants received a sociodemographic
data questionnaire and a questionnaire for determining
the severity of COVID-19 infection, which were completed
through face-to-face interviews. The sociodemographic
data questionnaire included the following: age, sex,
marital status, education level, occupation, smoking status,
chronic diseases, medications used, other household
members, symptoms experienced during COVID-19
infection, ongoing symptoms, previous stay at a hospital
or intensive care unit for COVID-19 and the use of an
oxygen concentrator (if yes, how many hours per day they
received oxygen supplementation). The results of any chest
X-ray or tomography imaging performed during infection
were extracted from the electronic health system and
recorded, and the oxygen saturation level of the patients
was measured and recorded by the same researcher using
a calibrated finger-type pulse oximeter device. During
the study, all pandemic hygiene rules determined by the
Ministry of Health were applied.

Statistical Analysis

Statistical analysis was performed using the IBM Corp.
Released 2012. IBM SPSS Statistics for Windows, Version 21.0.
Armonk, NY: IBM Corp. software suite. Continuous variables
were analysed for normality of distribution using the
Kolmogorov-Smirnov test. In comparisons between groups,
categorical variables were analysed using the Chi-squared
test and Fisher's exact test, and continuous variables were
analysed using the Mann-Whitney U test. For all statistical
data, statistical significance was set at p<0.05.

RESULTS

The study included 108 patients, with 42 (38.9%) using
an oxygen concentrator due to COVID-19 infection and
66 (61.1%) not using an oxygen concentrator. Of the
participants, 53 (49.1%) were females, 55 (50.9%) were males,
and the mean age was 58.03+13.62 years (22-86 years). An
examination of the relationship between using an oxygen
concentrator and certain sociodemographic characteristics
revealed that there was no significant relationship between
using an oxygen concentrator and the presence of chronic
disease, regular medication use, or regular smoking, but
patients in the concentrator group were found to be older
and had statistically significantly lower levels of education
(p=0.001; p=0.03, respectively) (Table 1).
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Table 1. Correlation between using an oxygen concentrator and

sociodemographic characteristics

Sociodemographic Oxygen concentrator

characteristics Yes (n=42) No (n=66) P
Age

Med (min - max) 65 (38-86) 57 (22-75) 0.001*
Gender

Female / Male 21/21 32/34 1.0%*
Education

Illiterate 11 7

Primary school 24 31

Middle school 2 7 0.03**

High school 4 10

University 1 11
Working ststus

Working 4 18

Not working 21 26 0.08**

Retired 17 22
Marital Status

Married / Single 34/8 58/8 0.32**
Who lives at home

Spouse 12 18

Spouse and child 21 39 0.72%%

Alone 1 1 :

Other 8 8
Disease

Yes / No 34/8 48/18 0.33**
Medication use

Yes / No 34/8 45/ 21 0.14%*
Smoking

Yes / No 1/41 6/60 0.24%**

* Mann Whitney U test, ** Chi Square.

The analysis of the correlation between symptoms
experienced during COVID-19 infection and the use of an
oxygen concentrator revealed that patients with dyspnea
were mostly in the group that used an oxygen concentrator
(p=0.002), whereas patients with headache and diarrhea
were mostly in the group that did not require a concentrator
(p=0.009; p=0.04, respectively) (Table 2).

The length of hospital stay for COVID-19 infection was found
to be significantly higher in the group using an oxygen
concentrator, with an average of 15 days (p=0.001). Patients
who used an oxygen concentrator had higher rates of
pulmonary involvement and lower oxygen saturation levels
(p=0.001) (Table 3).

DISCUSSION

The use of aggressive oxygen therapy in the treatment of
COVID-19 pneumonia is critical for disease recovery and
mortality reduction.®? Medical oxygen is a life-support
therapy that is widely used in various diseases. Oxygen
concentrators, a source of medical oxygen prescribed by
physicians, are electrical, compact, easy-to-use and portable
devices that produce oxygen from ambient air. It is an
oxygen source that is preferred for use at home by patients
receiving LTOT.'® Home ventilatory support devices, such
as oxygen concentrators, are widely used by patients with
chronic respiratory failure and have been prescribed for
COVID-19-related respiratory failure after the pandemic. The
use of home ventilatory support devices has increased since

Table 2. Correlation between COVID-19 symptoms and the use of an

Oxygen concentrator

oxygen concentrator

Symptoms Yes (n=42) No (n=66) P
Fever

Yes / No 23/19 31/15 0.43*
Dyspnea

Yes /No 36/6 38/28 0.002*%
Weakness-fatigue

Yes / No 32/10 45 /21 0.37*
Muscle-joint pain

Yes / No 21/21 40/ 26 0.27*
Sore throat

Yes / No 4/38 3/63 0.42+
Dry cough

Yes / No 19/23 24/42 0.35%
Phlegm cough

Yes / No 2/40 5/61 0.70+
Postnasal drip

Yes / No 0/42 1/65 1.0+
Visual impairment

Yes / No 0/42 1/65 1.0+
Abdominal pain

Yes / No 0/42 0/66 1.0+
Anorexia

Yes /No 10/32 16 /50 0.95*
Nasal discharge

Yes / No 2/40 2/64 0.64+
Taste loss

Yes / No 12/30 21/45 0.72*
Loss of smell

Yes / No 10/32 24/ 42 0.17*
Sneeze

Yes / No 0/42 0/66 1.0+
Headache

Yes / No 4/38 21/45 0.009+
Nausea-vomiting

Yes / No 4/38 14/52 0.18+
Diarrhea

Yes / No 1/41 10/56 0.04+
Chest-back pain

Yes / No 12/30 30/36 0.07*
Eye redness

Yes /No 0/42 0/66 1.0+

+ Fisher's Exact Test, *Chi Square test.

Table 3. Correlation between using an oxygen concentrator and some

parameters of COVID-19 infection

Oxygen concentrator

COoVID-19 p
Yes (n=42) No (n=66)

Hospitalization

Yes / No 42/0 32/28 0.001+
Hospitalization

Day 15 (3-36) 5.5 (0-55) 0.001*
Sp02 93.5 (70-99) 97 (92-99) 0.001*
PCR

/= 40/2 57/9 0.19+
CT

+/-/none 42/0/0 44/9/13 0.001*

* Mann Whitney U test, + Fisher's Exact Test. SpO2: Peripheral capillary oxygen saturation. PCR:
Polymerase Chain Reaction. CT: Computed Tomography
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the COVID-19 pandemic.l"’-" Studies have shown that LTOT
increases survival by improving lung function in patients
with chronic respiratory failure. LTOT also improves the
quality of life and reduces the frequency of recurrence and
hospitalisation.20-23

Our study evaluated follow-up measurements of oxygen
saturation levels in patients who were discharged on oxygen
concentrators after developing respiratory failure from
COVID-19 pneumonia. Patients who used a concentrator had
lower oxygen saturation levels (mean SpO2 = 93.5), longer
hospital stays (15 days) and more pulmonary involvement
(100%). A study from China that analysed the data of 1099
patients hospitalised for COVID-19 reported an average
hospital stay of 12.8 days. The same study reported that the
incidence of pneumonia was higher in severe COVID-19
cases than in non-severe cases (89.5% vs. 99.4%), which is
consistent with our study.¥

The use of oxygen concentrators had no significant correlation
with the presence of chronic diseases; however, patients who
used oxygen concentrators were older and had significantly
lower levels of education. Studies have shown that COVID-19
has a more severe course in elderly patients and in those
with chronic diseases, and age is regarded to be the leading
risk factor for critical illness.>?” In our study, patients
requiring oxygen concentrators had a higher percentage of
comorbidities, but the difference was not significant. This may
be because of the small sample size. Guan et al.?* found that
patients with severe COVID-19 infection were 7 years older
on average than those without severe infection. Our findings
are consistent with the findings of previous studies in that the
mean age of patients who used oxygen concentrators was 8
years older than the other group.

Dyspnoea is the most common symptom of severe COVID-19
infection and is often accompanied by hypoxia. Most patients
develop progressive respiratory failure immediately after the
onset of dyspnoea and hypoxemia.?*#2% Qur study found
that patients who complained of dyspnoea during COVID-19
infection were mostly in the group that used oxygen
concentrators, while patients who complained of headaches
and diarrhoea were mostly in the group that did not require
a concentrator.

CONCLUSIONS

Patients who used an oxygen concentrator had lower oxygen
saturation levels, but the mean value was higher (Sp02=93.5).
This result shows that LTOT at home helped reverse lung
damage and relieve hypoxemia in most patients. The use
of oxygen concentrators in the treatment of COVID-19-
related respiratory failure appears to be a good option that
shortens the length of hospital stay in patients and reduces
the burden on hospitals. Based on follow-up measurements
of oxygen saturation values in the outpatient clinic, it is
predicted that patients’ requirements for oxygen therapy will
not last long and are not likely to evolve into a chronic use.

This situation should be taken into consideration for possible
future pandemics. More extensive studies are needed on this
subject.
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Abstract

Aim: Acute exacerbations of chronic obstructive pulmonary disease
(AECOPD) are a major complication of COPD and a leading cause of
hospitalization, detrimentally affecting functional exercise capacity. The
6-minute walk test (6MWT) is a reliable measure of exercise capacity
in chronic lung diseases. Conversely, the 1-minute sit-to-stand test
(1STST) offers a simpler assessment of physical function. The aim was to
demonstrate the association of functional exercise capacity assessed by
1STST and 6MWT in COPD patients with acute exacerbation.

Material and Method: Thirty-seven hospitalised patients with an acute
exacerbation of COPD (91% male, age: 66.9+7.3, BMI: 27.1+6.2) were
assessed using lung function testing (spirometer), functional exercise
capacity (6-minute walk test and 1-minute sit and stand test) and dyspnoea
perception (Modified Medical Research Council scale). Parameters such as
heart rate, oxygen saturation, and perceived dyspnea (via the modified
Borg scale) were monitored during tests.

Results: The results showed a significant correlation between 6MWT and
1STST performance (r=0.656, p<0.001). Notably, end-tidal oxygen saturation
differed between tests, with the 6MWT showing higher end-tidal dyspnea
scores. During recovery, 1STST induced increased heart rate and decreased
oxygen saturation. Both 6MWT and 1STST were negatively associated with
age and MMRC. Positive correlations were observed between 6MWT and
FEV1(L) and PEF(L).

Conclusion: Similar to the 6MWT, the 1STS test may be used to evaluate
how well patients with AECOPD perform during functional exercise.
We propose that the 1STST is a suitable alternative to the 6MWT for the
assessment of functional exercise performance during hospitalization in
AECOPD patients.

Keywords: Acute exacerbations, chronic obstructive pulmonary disease,
six-minute walk test, 1-minute sit to stand test, exercise capacity.

0Oz

Amag: Akut alevlenme donemleri, Kronik obstriktif akciger hastalarn (KOAH)
icin dnemli bir komplikasyon ve hastaneye yatisin 6nde gelen nedenlerinden
biridir. Bu durum fonksiyonel egzersiz kapasitesini olumsuz yonde etkiler. Alti
dakika yUrime testi (6DYT) kronik akciger hastaliklarinda egzersiz kapasitesinin
degerlendirilmesinde kullanilan gtvenilir bir testtir. Ote yandan, 1 dakika
otur-kalk testi fiziksel fonksiyonun daha basit bir degerlendirmesini sunar. Bu
calismada akut alevlenen KOAH hastalarinda, fonksiyonel egzersiz kapasitesinin
degerlendiriimesinde kullanilan 6DYT ve 1 dakika otur kalk testinin arasindaki
iliskinin gosterilmesi amaglanmistir.

Gere¢ ve Yontem: Hastanede yatan 37 akut alevlenen KOAH hastasina
(%91 erkek, yas:66.9+7.3, Bki: 27.1+6.2) solunum fonksiyon testi (spirometre),
fonksiyonel egzersiz kapasitesi (alti dakika yUriime testi ve 1 dakika otur kalk
testi), dispne algisi (Modifiye Medical Research Council) 6lcegiile degerlendirildi.
Testler sirasinda kalp hizi, oksijen sattrasyonu ve algilanan dispne parametreleri
(modifiye Borg Olcegi) izlendi.

Bulgular: 6DYT ile 1 dakika otur kalk testinin performansi arasinda anlamli
bir korelasyon bulunmustur (r=0.656, p<0.001). Ozellikle, test sonu oksijen
satUrasyonu testler arasinda farklilik gostermistir ve test sonu bulgularinda
6DYT daha yuksek dispne algisina sebep olmustur. Toparlanma sirasinda,
1 dakika otur kalk testinin vital bulgularinda kalp hizinda daha fazla artis ve
oksijen sattirasyonunda daha fazla dustis gorilmusttr. Hem 6DYT hem de 1
dakika otur kalk testi yas ve MMRC parametreleri ile negatif iliskiliydi. 6DYT ile
FEV1(L) ve PEF(L) arasinda pozitif korelasyon gozlenmistir.

Sonug: Alt-DYT gibi, 1 dakika otur kalk testi de akut alevlenen KOAH
hastalarinin fonksiyonel egzersizin degerlendiriimesi sirasinda kullanilabilir.
Akut alevlenen KOAH hastalarinda hastanede yatis sirasinda fonksiyonel
egzersiz performansinin degerlendirilmesi icin 1 dakika otur kalk testini
6DYT'nin yerine uygun bir alternatif olarak éneriyoruz.

Anahtar Kelimeler: Akut alevlenme, Kronik obstruktif akciger hastalig,
6-dakika yUrdme testi, 1 dakika otur kalk testi, egzersiz kapasitesi
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INTRODUCTION
Chronic  obstructive pulmonary disease (COPD) is a
heterogeneous lung disease characterized by airflow

obstruction, poor pulmonary gas exchange and hyperinflation.
M Acute exacerbation of Chronic Obstructive Pulmonary
Disease (AECOPD), a serious complication of COPD and the
most common cause of hospital admission, has many adverse
effects such as worsening quality of life, accelerated disease
progression, increased hospitalizations, morbidity and mortality.
2 Acute exacerbation of COPD leads to acute reductions in lung
function and acute increase in symptoms and a consequent
decrease in skeletal muscle function and functional exercise
capacity.™ Several tests are used to assess the functional exercise
capacity of patients with lung disease. The 6-minute walk test
(6MWT) is a valid and reliable measure of exercise capacity in
patients with chronic lung disease. The 6MWT for COPD is a
simple, inexpensive and standardized test” However, as the
6MWT requires familiarization and is time consuming, many
more practical alternative tests have been proposed. One of
these alternative tests is the one-minute sit to stand test (1STST).
I The 1STST requires less space and time than the 6MWT and
is similarly a self-paced test that can be influenced by the
patient's motivation. In contrast to the 6MWT, more specific
muscle groups are involved in this test!® Although the 1STST
is an appropriate test for patients with stable COPD, little is
known about its psychometric properties clinical implications
for patients with AECOPD."”? Previous studies have investigated
whether the 6MWT and the 1STST can be used as alternatives
to each other in patients with stable COPD and in people
with advanced lung disease, and have also compared the
cardiorespiratory responses of the two tests.*®% In the literature,
no data evaluating studies in AECOPD patients were found.
This research was therefore created to examine the association
between functional exercise capacity as measured by the 6MWT
and 1STST in patients with acute exacerbation of COPD.

MATERIAL AND METHOD

The study was carried out with the permission of
Necmettin Erbakan University Meram Faculty of Medicine
Pharmaceutical and Non-medical Device Ethics Committee
(Date: 01.07.2022, Decision No: 157). All procedures were
carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki. An informed consent
form was signed by all patients.

Patients

Patients with AECOPD hospitalized in Necmettin Erbakan
University Meram Medical Faculty Chest Diseases Department
between August 2022 and May 2023 were included in our study.

Inclusion Criteria

- Patients who were hospitalized due to acute exacerbation
of COPD

- Patients of all genders, ranging in age from 18 to 75 years,
were included.

Exclusion Criteria

« Patients with orthopedic or neurological problems that
may prevent assessment,

« Patients with malignancy,

« Patients with advanced heart problems such as acute
coronary syndrome, stable angina pectoris, severe
arrhythmias, decompensated heart failure,

« Those who wanted to leave the study voluntarily were
excluded.

Thirty-seven COPD patients (3 female, 34 male) with acute
exacerbating chronic obstructive pulmonary disease and
hospitalized from Necmettin Erbakan University were
included in the study.

Study Design

The patients were evaluated on the day they were admitted to the
hospital. Exercise tests and respiratory functions of the patients
were evaluated on the first day. Dyspnea, fatigue and leg fatigue
were assessed using the modified Borg scalel'™ before (pre-
test), immediately after (end-test) and 1 minute after (recovery
phase) the 6MWT and 1STST. We utilized the empirical model as
previously explained to calculate the BODE index: The patients
were given points ranging from 0 (lowest value) to 3 (maximum
value) for each threshold value of FEVs, distance walked in six
minutes, and score on the modified Medical Research Council
(MMRC) dyspnea scale. The options for body mass index were 0
or 1. The points for each characteristic were summed together to
create a BODE index for each patient that varied from 0 to 10.1"2

Pulmonary Functions

Pulmonary function test measurements (EasyOne Pro Lab,
Switzerland) were performed according to American Thoracic
Society (ATS) and European Respiratory Society (ERS) criteria."!
Pulmonary function tests measure forced vital capacity (FVC),
which is the volume of air during a forced and rapid expiration,
the volume of air inhaled in the first second of a forced
expiration (FEV1), the ratio of forced expiratory volume to forced
vital capacity in the first second (FEVi/FVC), peak expiratory flow
rate (PEF) and forced vital capacity in mid-expiration (FEF,. ,5.)-
The test was performed in an upright sitting position on a chair
and repeated until the test was successful.'*

Dyspnea

The Modified Medical Research Council (MMRC) dyspnea
scale is used to evaluate shortness of breath during activities
of daily living. It is a scale scored between 0-4 with the value
that best describes the perception of dyspnea out of five
statements about dyspnea. As the person's breathlessness
worsens, the score increases. It can be assessed either
individually or through questioning by the interviewer.'

Six-Minute Walk Test

Exercise capacity was evaluated using the six-minute walk test
(6MWT) according to the ATS criteria.l' The test was conducted
in a 30-meter long corridor. Heart rate, oxygen saturation, blood
pressure, respiratory frequency, dyspnea, fatigue and quadriceps
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fatigue perception were recorded before and after the test. Heart
rate and oxygen saturation were measured with finger pulse
oximetry device (Choicemed MD300C15D, Germany). Dyspnea,
fatigue and fatigue perception of the quadriceps femoris muscle
were evaluated with the Modified Borg scale."" The six-minute
walking distance was calculated in meters and recorded.”

Sit to Stand Test

The 1STST was performed with a 46 cm standard-height chair
without an armrest. The patient was allowed to sit upright in
the chair. The patient sat with knees and hips flexed to 90°,
feet flat on the floor at hip-width, and hands resting on hips.
Each time the person rose from the chair was validated to
check whether the full sit-stand-sit sequence was achieved.
The number of sit and stand for 1 minute was determined
manually. Heart rate, oxygen saturation and dyspnea values
were recorded before and after the test.l"”

Statistical Analysis

Statistical analysis was performed using SPSS version 26.0
(SPSS, Chicago, IL, USA). Normality of the data was tested by
Kolmogorov Smirnov test. Data are expressed as mean (+SD)
or median (minimum-maximum). Paired Samples t-test (for
normally distributed data) and Wilcoxon test (for non-normally
distributed data) were used to compare results and distances
between the two tests. Correlations between the 6MWT distance
and number of 1 STST and demographic/clinical characteristics
were calculated using Pearson correlation coefficients under
parametric conditions and Spearman correlation coefficients
under nonparametric conditions. Bland-Altman plot was used
to evaluate the agreement between 6MWT distance and 1STST
test. We calculated the sample size considering a minimum
acceptable correlation coefficient of 0.65. Assuming an alpha
error of 0.05 and 95% power, a minimum of 24 AECOPD patients
were sufficient for the model. The statistical significance level
for all analyses was defined as p<0.05.

RESULTS

Thirty-seven patients with acute exacerbation of COPD who
agreed to be included in the study and met the inclusion
criteria participated in the study (Figure 1). Demographic
characteristics, pulmonary functions, BODE index (total
score) values, the distance of the six-minute walking
test, the number of one-minute sit-stand tests and the
percentage of the distance of the six-minute walking test
of the patients are presented in Table 1. The comorbidities
present in the patients were diabetes mellitus (11 patients),
hypertension (11 patients), coronary artery disease (3
patients), stroke (1 patient) and hepatitis (one patient). Nine
of the patients reported that they were still active smokers.
Acute exacerbated COPD was mild in 5% of patients (GOLD 1),
moderate in 38% (GOLD lI), severe in 22% (GOLD Ill) and very
severe in 35% (GOLD IV). Most patients (73%) were "at high
risk and with high symptom burden" (GOLD D). All patients
completed both exercise tests without any problems.

Assessed for eligibility (n: 56)

Excluded (n: 19)
» Not meeting inclusion criteria (n: 15)
- Declined to participate (n: 4)

\ 4

Y
| Included in study (n: 37) |

Y
| Analyzed in the study (n: 37) |

Figure 1. Consort flow chart

Table 1. Baseline clinical characteristics of participants (n:37)

Mean+SD Min-Max
Age (years) 66.9+7.3 46-79
Weight (kg) 73.3£17.0 35-108
Height (cm) 164.4+6.3 150-179
BMI (kg/m?) 27.1+6.2 13.3-38.7
Length of hospitalization (day) 9.1+4.5 3-30
Duration of disease (year) 10.3+8.2 1-28
Hospital admissions in last year (n) 41+33 0-12
Emergency visit in last year (n) 2.9+3.7 0-15
Smoking (pack-years) 52.4+43.8 12-200
FEVa (L) 1.1£0.6 0.3-3.4
FEV1 (%) 44.0+21.6 13-95
FVC (L) 1.8+0.8 0.4-4.5
FVC (%) 54.1£23.7 15-113
FEV1/FVC (%) 63.0£15.9 29.4-100
FEF,,.,, (L) 0.8+0.7 0.1-3.4
FEF, 40, (%) 38.2+31.6 7-162
PEF (L) 3.3%15 1.5-8.4
MMRC (1-4) 3.0+£0.6 2-4
BODE index 5.9+2.0 1-9
GOLD stage (I-1V) 2.8+0.9 1-4
6MWT (m) 205.5+£108.6 28-420
6MWT (% predicted) 38.6+19.2 5.1-78.6
1STST (n) 15.6+6.3 3-27

BMI, body mass index; L:litres; cm: centimetre; kg: kilogram; m:metre; FEV:: Forced expiratory volume
in 1 s; FVC: forced vital capacity; FEVi/FVC: ratio of forced expiratory volume to forced vital capacity
in the first second; FEF . . - forced mid-expiratory flow rate; PEF: peak expiratory flow rate, MMRC:

Modified Medical Research Council dyspnea scale, BMWT: Six-minute walk test, 1STST: One minute
sit to stand test.

The before-test, end-of-test and recovery mean values
of heart rate, oxygen saturation and dyspnea perception
for both exercise tests are shown in Table 2. There was a
significant difference between heart rate and dyspnea values
among the baseline physiologic parameters (p<0.05). End-
of-test heart rates were similar in both tests and there was
no significant difference (p>0.05). There was a significant
difference between the tests in end-of-test oxygen saturation
(p<0.05). Oxygen saturation was much lower at the end of
6MWT compared to 1STST. In terms of end-test dyspnea
scores, 6MWT scores were higher than 1STST scores. There
was a significant difference between heart rate and oxygen
saturation values in the recovery phase (p<0.05). In the
recovery phase, heart rate was much higher and oxygen
saturation was lower in the 1STST.
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Table 2. Cardiorespiratory parameters

6MWT (Mean+SD) 1STST (Mean%SD) p

%Heart rate (beats/min)

Baseline 86.2+16.2 90.6+15.6 0.012*

End 106.2+16.8 106.8£16.5 0.812

Recovery 93.1£16.0 100£14.2 0.003*
YOxygen saturation (%)

Baseline 93.1£3.2 92.4+3.4 0.352

End 88.3+6.8 91.4+3.8 0.001*

Recovery 92.9+£3.0 91.8+3.3 0.043*
°Dyspnea (Borg scale; 0-10)

Baseline 1.7+1.3 2.1+1.2 0.042*

End 5.7+1.9 5.0+1.6 0.038*

Recovery 4.5%1.9 3.9+1.6 0.103

y: Wilcoxon signed rank test,6: paired sample t test, BMWT: six-minute walk test, 1STST: one minute
sit to stand test, *p<0.05

The relationships between clinical variables and 6MWT and
1STST are shown in Table 3. 6MWT and 1STST test were
statistically significantly associated (r=0.656, p<0.001, Table 3).
Both 6MWT and 1STST were significantly negatively associated
with age and MMRC (p<0.05). 6MWT was significantly negatively
associated with smoking pack-years (p<0.05). There were
significant positive correlations between 6MWT and FEVi(L)
and PEF (L) (p<0.05). No statistically significant correlations
were found between the 6MWT and 1STS tests; height, weight,
BM, resting and activity Borg scale, and except for pulmonary
function parameters. The agreement between 6MWT and 1STST
is shown in Bland-Altman plots (Figure 2). The mean difference
between the 6MWT distance and the number of 1STST was
-189.9, and the limits of agreement were -83.4 and -292.4.

Table 3. Correlation between clinical variables and 6MWT and 1STST

6MWT 1STST
r p r p

Age (years) -0.443 0.006 -0.377 0.021
Weight (kg) 0.006 0.970 -0.148 0.382
Height (cm) 0.177 0.294 -0.081 0.632
BMI (kg/cm?) -0.056 0.740 -0.130 0.442
Smoking (packxyears) -0.353 0.044 -0.169 0.348
Resting Borg Scale (1-10) -0.223 0.186 -0.143 0.398
Activity Borg scale (1-10) -0.198 0.239 -0.40 0.815
MMRC (1-4) -0.663 <0.001 -0.427 0.008
FEV1 (L) 0.377 0.021 0.119 0.482
FEV: (%) 0.185 0.272 -0.023 0.891
FVC (L) 0.277 0.097 -0.046 0.785
FVC (%) 0.160 0.344 -0.087 0.607
FEV1/FVC (%) 0.097 0.567 0.073 0.670
FEF,,., (L) 0218  0.195 -0.044 0795
FEF,, .., (%) 0.101 0.551 -0.085 0.617
PEF (L) 0.342 0.038 0.008 0.960
6MWD (m) 0.656 <0.001
1STST (n) 0.656  <0.001

*Pearson and spearman correlation coefficients, BMI, body mass index; L: litres; FEV:: Forced expiratory
volume in 1 s; FVC: forced vital capacity; FEVi/FVC: ratio of forced expiratory volume to forced vital
capacity in the first second; FEF . : forced mid-expiratory flow rate; PEF: peak expiratory flow rate,
MMRC: Modified Medical Research Council dyspnea scale, GMWT: Six-minute walk test, 1STST: One
minute sit to stand test.p<0.05

1.96 SD -83.4
o000 & *

20000 a Mean -189.9

6MWT- 1STST

- - L - —- -1.96SD-292.4

-300.00 ® o

-400.00 (4

00 50.00 100.00 150.00 20000 25000
Mean of 6MWT and 1STST

Figure 2. Bland-Altman plot of the difference between 6-minute walk test
(6MWT) and 1-minute sit-to-stand test (1STST) plotted against the mean of
6MWT and 1STST.

DISCUSSION

The number of published studies measuring functional
status in COPD has increased rapidly in recent years but
such studies in patients with AECOPD are limited. This study
demonstrated a significant relationship between functional
exercise capacity as assessed by the 6MWT and the 1STST in
patients with AECOPD. A relationship was observed between
the number of 1STST repeated and distance walked in the
6MWT. However, the physiological parameters differed
significantly between the tests. Among the physiological
parameters at baseline, there was a significant difference
between heart rate and dyspnea scores. At the end of
the test, the 6MWT, oxygen saturation was lower and the
perception of dyspnea was higher compared to the 1STST.
During the recovery phase, heart rate was much higher and
oxygen saturation was lower in the 1STST. We also found
that MMRC was the main factor influencing the results of
both tests.

The present study shows that there is a statistically significant
relationship between the distance walked in the 6MWT and
the number of repetitions of the 1STST. In patients with
exacerbation of COPD, the acute increase in respiratory load
during exacerbations causes breathlessness even when
engaging in low-intensity activities, which lowers their
functional exercise tolerance.®' The current findings are similar
to previous studies in patients with stable COPD which found
strong correlations between the 6MWT and the 1STST,68108
as well as a study in patients with acute exacerbations of
COPD."! The significant correlation between the distance
walked and the number of repetitions means that both tests
are measuring functional exercise performance and that the
statistical power of the correlations is high.

In this study, the baseline physiological parameters of heart
rate and dyspnea were significantly different in both tests.
Previous studies have shown that the baseline physiological
parameters of the tests are similar.®'® These studies were
carried out in patients with stable COPD. We believe that the
fact that our patients were in the acute exacerbation phase
may be the reason for the different result in our study.
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The current study confirmed a significant decrease in end
of the test oxygen saturation between the tests. The oxygen
saturation was lower at the end of the 6MWT compared
to the 1STST. Our patients received supplemental oxygen
during both tests as they were in the acute exacerbation
phase. In previous studies, patients were both stable COPD
and it was unclear whether they received supplemental
oxygen during testing. However, to our knowledge, only
a few studies have been conducted on the assessment of
oxygen desaturation with 1STST in patients with acute
exacerbations of COPD.” Conflicting results have been
reported in the literature on the decrease in SpO: during
1STST. On the one hand, studies reported no significant
change in SpO2 during 1STST,!""'2 while on the other hand,
results of previous studies showed less desaturation during
1STST, similar to our study.®”'® The most likely reason for
this is that the 6MWT lasts longer than the 1 STST and
therefore people with chronic lung disease are exposed to
increased ventilatory demand, dynamic hyperinflation and
a greater V/Q mismatch for a longer period of time.l"

In this study, 6BMWT scores were higher than 1STST scores in
terms of end-test dyspnea scores expressed on the modified
Borg scale. In similar previous studies, dyspnea scores were
similar in both tests.*8'”! Dyspnea scores may have differed
between the two tests due to the longer duration of the
6MWT test and the fact that patients were in the acute
exacerbation phase. Patients with acute exacerbations
of COPD have severe dyspnea even at rest and increased
exertion during testing may result in higher dyspnea scores.

In the present study, both walking tests elicited heart rate
responses but recovery heart rates were higher for the
1STST compared to the 6MWT. In a study of stable COPD
patients, a greater increase in heart rate was observed after
the 6MWT compared with the 1STST, and cardiorespiratory
work was greater after the 6MWT. In this study, the higher
heart rate after the 6MWT was explained by the longer
duration of the test.” In the present study, we believe that
the fact that our patients were in the acute exacerbation
period may be the reason why the heart rate was higher
at 1STST than at 6MWT. It is possible that many factors
such as hypoxaemia, dynamic hyperinflation, systemic
inflammation and drug therapy present in COPD patients
during the acute exacerbation period may affect the
autonomic cardiac response to exercise and lead to adverse
results in disease prognosis.?® Therefore, we suggest that
COPD patients with acute exacerbations may have a higher
heart rate in the recovery phase after the 1STST test. Studies
are needed to investigate the physiological effects of this
change in 1STST recovery parameters in COPD patients
with acute exacerbations.

As shown in the present study, MMRC was significantly
negatively associated with both 6MWT and 1STST. Dyspnea
in patients with COPD is one of the strongest correlates
of impaired exercise performance. In COPD patients

experiencing an acute exacerbation, the degree of dyspnea
worsens as the patient's need for ventilation grows until
it reaches the ventilator's maximum capacity.?” When we
look at other studies, 6BMWT walking distance in AECOPD
patients showed a strong correlation with MMRC,?2 in
another study, a correlation was found between MMRC
and 30 seconds sit to stand test and 5 repetitions of sit to
stand test in stable COPD patients.””® Exacerbations cause
respiratory issues to worsen, which is compounded by a
history of persistent immobility. The finding of a relationship
between MMRC and the tests might point to people with
worsened COPD who are becoming more immobile and
experiencing more dyspnea.

The present study showed a significant positive correlation
between the 6-min walk test and the lung function
parameters FEV: (L) and PEF (L) in AECOPD patients.
However, there was no statistically significant correlation
between the other parameters of lung function test. In
contrast to our study, previous studies have found no
correlation between 6MWT and 1STST and FEV: in stable
COPD patients.®?¥ While another study carried out in
patients with stable COPD found a correlation between the
FVC and the 6MWT test.®! Although it is thought that FEVi is
not a good predictor of functional status in COPD patients
and that field tests are not complementary in assessing lung
function® our study has shown a result in the opposite
direction. We think that the different result is due to the
fact that the patients were in the acute exacerbation phase.
Unfortunately, there are no studies that examined patients
with an acute exacerbation of COPD that we can use to
make comparisons with the results of our study. Therefore,
more studies are needed on this topic in AECOPD patients.

6MWT and 1STST were not found to be statistically
significantly associated with height, weight, BMI, resting
and activity Borg scales. Age was correlated with 1STST
and 6MWT, consistent with previous studies.?4 It is
important to recognize that the 1STST and 6MWT have
different movement requirements, and the factors limiting
performance may differ between the tests. There may also
be differences in height between individuals, which can
affect patient performance when the test is performed in a
standardized chair.

Limitations

One of the limitations of our study is that we did not have
the opportunity to measure peripheral muscle strengths
that may affect functional performance. The fact that the
majority of our patients were male meant that the gender-
related responses could not be determined.

CONCLUSION

Due to the more sensitive clinical condition of patients with
AECOPD, the 1STS test can be used to assess functional exercise
capacity like the 6MWT. During hospitalization, the 1STS test
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can be used to assess exercise capacity in a simpler and less
stressful way than the 6MWT, depending on the patient's
condition. Our study may contribute to the evolving knowledge
of functional testing in patients with acute exacerbations
of COPD and may have important clinical implications. We
propose that the 1STST is a suitable alternative to the 6MWT
for the assessment of functional exercise performance during
hospitalization in AECOPD patients.

ETHICAL DECLARATIONS

Ethics Committee Approval: The study was carried out
with the permission of Necmettin Erbakan University Meram
Faculty of Medicine Pharmaceutical and Non-medical Device
Ethics Committee (Date: 01.07.2022, Decision No: 157).

Informed Consent: All patients signed the free and informed
consent form.

Referee Evaluation Process: Externally peer-reviewed.

Conflict of Interest Statement: The authors have no conflicts
of interest to declare.

Financial Disclosure: The authors declared that this study
has received no financial support.

Author Contributions: All of the authors declare that they
have all participated in the design, execution, and analysis of
the paper, and that they have approved the final version.

Acknowledgment: The authors would like to thank Gazi
University Academic Writing Research and Application Centre
for English editing their contribution and support.

REFERENCES

1. Troosters T, Janssens W, Demeyer H, Rabinovich RA. Pulmonary
rehabilitation and physical interventions. Eur Respir Rev. 2023;32(168):
220222.

2. Lu HY, Chen CF, Lee DL, Tsai YJ, Lin PC. Effects of early pulmonary
rehabilitation on hospitalized patients with acute exacerbation of
chronic obstructive pulmonary disease: a systematic review and meta-
analysis. Int J Chron Obstruct Pulmon Dis. 2023;18:881-93.

3. Machado A, Barusso M, De Brandt J, et al. Impact of acute exacerbations
of COPD on patients' health status beyond pulmonary function: A
scoping review. Pulmonology. 2023;29(6):518-34.

4. A. T. S. Committee on Proficiency Standards for Clinical Pulmonary
Function Laboratories. ATS statement: guidelines for the six-minute walk
test. Am J Respir Crit Care Med. 2002;166(1):111-7.

5. Singh SJ, Puhan MA, Andrianopoulos V, et al. An official systematic
review of the European Respiratory Society/American Thoracic Society:
measurement properties of field walking tests in chronic respiratory
disease. Eur Respir J. 2014;44(6):1447-78.

6. Reychler G, Boucard E, Peran L, et al. One minute sit-to-stand test is an
alternative to 6MWT to measure functional exercise performance in
COPD patients. Clin Respir J. 2018;12(3):1247-56.

7. McDonald O, Perraton L, Osadnik C. Validity and clinical applicability of
the 60-second sit-to-stand test in people with acute exacerbations of
COPD. Respir Med. 2023:107264.

8. Meriem M, Cherif J, Toujani S, Ouahchi Y, Hmida AB, Beji M. Sit-to-
stand test and 6-min walking test correlation in patients with chronic
obstructive pulmonary disease. Ann Thorac Med. 2015;10(4):269-73.

9. Watson K, Winship P, Cavalheri V, et al. In adults with advanced lung
disease, the 1-minute sit-to-stand test underestimates exertional
desaturation compared with the 6-minute walk test: an observational
study. J Physiother. 2023;69(2):108-13.

10.0zalevli S, Ozden A, Itil O, Akkoclu A. Comparison of the sit-to-stand test
with 6 min walk test in patients with chronic obstructive pulmonary
disease. Respir Med. 2007;101(2):286-93.

11.Mahler DA, Wells CK. Evaluation of clinical methods for rating dyspnea.
Chest. 1988;93(3):580-6.

12.Celli BR, Cote CG, Marin JM, et al. The body-mass index, airflow
obstruction, dyspnea, and exercise capacity index in chronic obstructive
pulmonary disease. N Engl J Med. 2004;350(10):1005-12.

13. Miller MR, Crapo R, Hankinson J, et al. General considerations for lung
function testing. Eur Respir J. 2005;26(1):153-61.

14.Pellegrino R, Viegi G, Brusasco V, et al. Interpretative strategies for lung
function tests. Eur Respir J. 2005;26(5):948-68.

15.Bestall JC, Paul EA, Garrod R, Garnham R, Jones PW, Wedzicha JA.
Usefulness of the Medical Research Council (MRC) dyspnoea scale as a
measure of disability in patients with chronic obstructive pulmonary
disease. Thorax. 1999;54(7):581-6.

16.Holland AE, Spruit MA, Troosters T, et al. An official European Respiratory
Society/American Thoracic Society technical standard: field walking tests
in chronic respiratory disease. Eur Respir J. 2014;44(6):1428-46.

17.Vaidya T, de Bisschop C, Beaumont M, et al. Is the 1-minute sit-to-
stand test a good tool for the evaluation of the impact of pulmonary
rehabilitation? Determination of the minimal important difference in
COPD. Int J Chron Obstruct Pulmon Dis. 2016;11:2609-16.

18.Crook S, Buisching G, Schultz K, et al. A multicentre validation of the 1-min
sit-to-stand test in patients with COPD. Eur Respir J. 2017;49(3):1601871.

19. Marin JM, Carrizo SJ, Gascon M, Sanchez A, Gallego B, Celli BR. Inspiratory
capacity, dynamic hyperinflation, breathlessness, and exercise
performance during the 6-minute-walk test in chronic obstructive
pulmonary disease. Am J Respir Crit Care Med. 2001;163(6):1395-9.

20. Nasis I, Kortianou E, Vasilopoulou M, et al. Hemodynamic effects of high
intensity interval training in COPD patients exhibiting exercise-induced
dynamic hyperinflation. Respir Physiol Neurobiol. 2015;217:8-16.

21.Foglio K, Carone M, Pagani M, Bianchi L, Jones PW, Ambrosino N.
Physiological and symptom determinants of exercise performance in
patients with chronic airway obstruction. Respir Med. 2000;94(3):256-63.

22.Quadflieg K, Machado A, Haesevoets S, et al. Physical tests are poorly
related to patient-reported outcome measures during severe acute
exacerbations of COPD. J Clin Med. 2021;11(1):150.

23.Zhang Q, Li YX, Li XL, et al. A comparative study of the five-repetition
sit-to-stand test and the 30-second sit-to-stand test to assess
exercise tolerance in COPD patients. Int J Chron Obstruct Pulmon Dis.
2018;13:2833-9.

24.Fernandes AL, Neves |, Luis G, et al. Is the 1-Minute Sit-To-Stand Test a
Good Tool to Evaluate Exertional Oxygen Desaturation in Chronic
Obstructive Pulmonary Disease? Diagnostics (Basel). 2021;11(2):159.

25.Casanova C, Cote C, Marin JM, et al. Distance and oxygen desaturation
during the 6-min walk test as predictors of long-term mortality in
patients with COPD. Chest. 2008;134(4):746-52.



JOURNAL OF

CONTEMPORARY MEDICINE

DOI:10.16899/jcm. 1402142
J Contemp Med 2024;14(3):143-151

Journal of
Contemporary
e

Saudi Physiotherapists' Attitudes, Knowledge, Behaviors,
and Barriers Towards Evidence-Based Practice

Suudi Fizyoterapistlerin Kanita Dayali Uygulamaya Yonelik Tutumlari,
Bilgileri, Davranislari ve Engelleri

Amr Abdel-aziem'2, ®Osama Abdelraouf3, ©Khaled AlQurashi4, ®Nashwa Hamed?,
Muhsen Alsufiany’, ®Maher Mahdis, ©Sobhy Aly2¢

Department of Physical Therapy, College of Applied Medical Science, Taif University, Taif, Saudi Arabia
’Department of Biomechanics, Faculty of Physical Therapy, Cairo University, Giza, Egypt
3Department of Physical Therapy Program, Batterjee Medical College, Jeddah, Saudi Arabia
4King Fahad Hospital, Jeddah, Saudi Arabia
sDepartment of Foreign Languages, College of Arts, Taif University, Taif, Saudi Arabia
sDepartment of Medical Rehabilitation SciencesPhysiotherapy Program, College of Applied Medical Sciences, Najran University, Najran, Saudi Arabia

Abstract

Aim: This study investigated the attitudes, knowledge, behaviors
and barriers of Saudi physiotherapists regarding EBP throughout
Saudi Arabia.

Material and Method: A sample of 323 physiotherapists,
represented all regions of Saudi Arabia, completed an EBP
questionnaire, which was designed to cover the 6-domain of EBP;
Attitudes, interest, attention to literature, information availability,
educational background, and its barriers.

Results: About 91.5% of the participants reported that EBP is
essential, literature helps practice 74.6%, EBP enhances patient care
79.6%, reimbursement rate 81.4%, and aids in decision-making
75.2%. A 62.2% showed that EBP does not consider the patient
preferences, or constraints of the clinical practice 70.0%. A 79.9%
were interested in enhancing their abilities, and to use evidence
more frequently in daily work 74.0%. Whereas 71.3% disagree that
their workplace encouraged the EBP usage, and 43.6% having
access to databases at work and 66.6% at home. Fifty-one percent
had not learned the EBP's fundamentals, 60.4% had not attended
training sessions on finding research, and 74.9% were not confident
in their capacity to evaluate professional literature. However, 62.2%
were able to find pertinent research to address clinical concerns.

Conclusion: The Saudi physiotherapists have a generally positive
attitude toward EBP. However, it places an unreasonable demand on
physiotherapists, does not consider the clinical setting limitations
or patient preferences. Their attention to literature was relatively
low and need support from their workplaces. The lack of time was
the primary barrier to EBP.

Keywords: Attitudes, barriers, evidence-based practice, literature,
rehabilitation

0z
Amag: Bu calisma, Suudi Arabistan genelinde Suudi fizyoterapistlerin

Kanita Dayali Uygulama (KDU) ile ilgili tutum, bilgi, davranis ve
engellerini arastirdi.

Gereg ve Yontem: Suudi Arabistan'in tim bolgelerini temsil eden 323
fizyoterapistten olusan bir 6rneklem, KDU'nin tutumlar, ilgi, literattire
dikkat, bilgi bulunabilirligi, egitim gecmisi ve engelleri alt gruplarinda
6 alanini kapsayacak sekilde tasarlanmis bir KDU anketini doldurdu.
Bulgular: Katilimcilarin yaklasik %91,5' KDU'nin gerekli oldugunu,
%74,6'sI literatlrin uygulamaya yardimci oldugunu, %79,6'st KDU'nin
hasta bakimini iyilestirdigini, %81,4'U geri 6deme oranini ve %75,2'si
karar vermeye yardimci oldugunu bildirdi. %62,2'lik bir oran, KDU'nin
hasta tercihlerini veya %70,0' klinik uygulamanin kisitlamalarini
dikkate almadigini gosterdi. %799'u yeteneklerini gelistirmekle
ve %74,0' gunlik islerinde kanitlari daha sik kullanmakla ilgilendi.
%71,3'U isyerlerinin KDU kullanimini tesvik ettigine katilmadigini, veri
tabanlarina erisime %43,6'si is yerinden, %66,6'si ise evinden sahip
oldugunu belirtti. Ytzde elli biri KDU'nin temellerini 6grenmemisti,
9%60,4'U arastirma bulma konusunda egitim oturumlarina katilmamisti
ve %749'u  mesleki literatirl  de@erlendirme  kapasitelerine
glvenmiyordu. Ancak %62,2'si klinik kaygilan giderecek uygun
arastirmalari bulabildi.

Sonug: Suudi fizyoterapistlerin KDU'ya karsi genel olarak olumlu
bir tutumu var. Ancak KDU fizyoterapistlerden makul olmayan bir
talepte bulunur, klinik ortamin sinirlamalarini veya hasta tercihlerini
dikkate almaz. Literatlre olan ilgileri nispeten disuktl ve isyerlerinin
destegine ihtiya¢ duyuyorlardi. Zaman eksikligi KDUnin énindeki
birincil engeldi.

Anahtar Kelimeler: Tutumlar, engeller, kanita dayali uygulama,
literatUr, rehabilitasyon
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INTRODUCTION

Decision-making in health care settings currently requires
the implementation of evidence-based practice (EBP). The
decision-making model entails combining clinical expertise
with the top validated research findings and taking into
account patient preferences. In fact, the assessment of
EBP related outcomes became important for evaluating
the quality of services provided by different health care
systems.”? The use of EBP can result in an intervention that
is cost-effective, safe, and beneficial.®! These reasons have
caused EBP to become significantly more important in
clinical practice.® EBP is divided into five steps,” applying
this process requires evaluating evidence sources using
critical thinking, then incorporating the evidence into
patient care utilizing decision-making abilities.

It's crucial to assess a change in an EBP by comparing
the outcomes before and after its implementation to see
whether it leads to better practice. This approach remains
briefly addressed in the literature.”? For instance, two recent
studies revealed that Saudi primary healthcare workers
only sometimes used EBP.E* Another study revealed low
awareness and knowledge of physiotherapists towards
EBP application."” The attitudes of physiotherapists toward
EBP have also been found to be influenced by cohort
effects. For instance, it has been demonstrated that work
experience reduces physiotherapists' perceptions of the
relevance of EBP when measured against levels from
their graduation,!"” and it has been demonstrated that
prior research expertise and a positive outlook on future
research indicate a positive outlook toward the application
of EBP.'?

Saudi Arabia offers very few physiotherapy programs,
especially at the postgraduate level. Furthermore, there
hasn't been much discussion of the EBP notion in Saudi
Arabia's research community.'® In fact, there aren't recent
Saudi studies that have acknowledged the necessity of
integrating EBP into medical and physiotherapy curricula.
0314 Whereas, increasing the awareness of the importance
of research would help the physiotherapists to need less
time and resource when implementing EBP.'™

According to the World Confederation for Physical
Therapy (WCPT), physiotherapists must possess certain
competencies in order to use EBP, including the ability
to critically examine research articles, find evidence,
and assess their practices after implementation.'® Thus,
educating physiotherapists in EBP and research techniques
will offer a chance to maintain the profession's familiarity
with current findings. It has been reported that teaching
students about EBP can increase their knowledge and
confidence when it comes to employing research terms.
71 Therefore, continuous evaluation of the perception and
barriers of EBP was very important to realize the required
curriculum modifications to identify the knowledge gap
which in turn improves services provided to patients.!'*8

However, few studies have been conducted on the
physiotherapists perception and use of EBP in Saudi
Arabia,"*192% but so far there has been no study examined
the 6-domain of physiotherapy EBP which were established
by previously validated questionnaire created by Simmons
College, USA,21 and updated by Bernhardsson and Larsson.
221 Also, there is no study evaluated the physiotherapy EBP
on all thirteen regions of Saudi Arabia.?® According to recent
studies, there is a large difference in Saudi physiotherapists'
knowledge, attitudes, and adoption of EBP.'%2%

These studies had a diverse population because they enrolled
physiotherapists working in outpatient settings,?” or working
in clinical or academic setting."” Another study looked at
Saudi physiotherapists who only work at public hospitals
in the Eastern region of Saudi Arabia.?" While the clinical
practice guidelines availability, information accessibility, and
attention literature, were not fully taken into account in most
of the previous studies. The aforementioned studies show
that they did not include all 6-domain of EBP, nor were they
applied throughout Saudi Arabia. So, this study examined the
attitude, beliefs, motivation, attention to literature, availability
of information, educational background and barriers of Saudi
physiotherapists regarding EBP.

MATERIAL AND METHOD

Participants

The Directorate of Health Affairs-Taif: Research and Studies
Department (KACST, KSA: HAP-02-T-067) approved this cross-
sectional study with approval number (ID: 319) which was
adhered to the Declaration of Helsinki. The target population
was graduated physiotherapists across Saudi Arabia who are
registered with the Saudi Commission for Health Specialties
(SCHS). The study included a total of 323 therapists, of both
genders, it was a little more than the sample size estimated by
the G*Power 3.1 software (University of Dusseldorf, Germany),
which was 317 individuals based on = 0.05, power = 0.95,
and effect size = 0.25. The undergraduate and internship
physiotherapy students were excluded.

Procedures

This study adopted the Jette et al.?" and Bernhardsson and
Larsson questionnaire,?? which were said to have adequate
test-retest reliability and strong face and content validity.
Physiotherapists in several nations have been polled using
this questionnaire.?'?-2 The 6- domain were covered
in the following order: EBP-related attitudes and beliefs
(questionnaire items 1-9), interest in and motivation to
engage in EBP (items 10 and 11), availability of information
(items 15-20), educational background, knowledge and skills
related to accessing and interpreting information (items
21-27), and perceived barriers to using evidence in practice
(survey item 28). The majority of the items covering attitudes
and beliefs, education, knowledge, and abilities pertinent
to EBP were assessed using a 5-point Likert scale with the
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anchors "strongly disagree" and "strongly agree." There were
several questions about information access that required
"yes/no" answers.

Between November 2022 and March 2023, a 5-month period
was used to conduct the survey. It was delivered straight
to the workplace, by email and WhatsApp, or both. A 446
physiotherapists were invited to participate. They were given
2 weeks to complete the questionnaires. A reminder with the
same response timeline was given to participants who did not
respond within this time frame. The non-responders received
a second notification after 2 weeks. A final notification was
delivered 2 weeks later. Only 357 respondents provided their
response, 28 participants were excluded due to incomplete
questionnaire information. Moreover, some participants
were excluded; 5 internship students, 1 not physiotherapist
(Figure). The final accepted participations were 323 with a
response rate 72.4%.

12 November
Sending the online survey link via social media
(n=446)
15 December 25 January 30 March
Number of responses Number of responses »| Number of responses
(n=102) (n=217) (n=357)

Total number of responses (1 = 357) ki

—>| Incomplete the survey excluded (n =28) }

Participants completed the survey (n = 329)

Exclude (n=6)
— - Internship students (n=5)
+ Not physiotherapist (7=1)

Number of responses (1 = 323)

Figure 1. Flow diagram of the study

Data analysis

Using Windows-compatible SPSS software, version 20.0,
the data were descriptively analyzed. The frequencies of
responses were shown in tabular formats, which show the
frequency and significance of each item. To ascertain the
factors that influence physiotherapy EBP, the Chi-square test
was performed. The significance level was calculated using
a 95% confidence interval. With a 5-point Lickert scale and
a positive response set (i.e, agreement with the statement
suggested positive regard for EBP), the "strongly agree" and
"agree" categories, as well as the "neutral," "strongly disagree,'
and "disagree" categories, were combined for those items
so that responses fell into one of two categories: "agree" or
"disagree!” For questions with a negative answer set, the

"neutral" category was combined with the "agree" and
"strongly agree" categories.

The "do not know" option was coupled with the "no"
category for the items that had a "yes/no/do not know"
choice set because it was thought that not knowing if, for
instance, a workplace had Internet connection would be
just as detrimental to a respondent as not having access.
The lowest category (<2) was set apart from the higher
categories of items that were categorized according to
the frequency with which articles were read or databases
were accessed/month because it was thought that the
lowest level of access indicated a lack of attention to the
literature, which was inconsistent with the goals of EBP. For
items intended to measure the level of understanding of
research words, the categories "understand entirely" and
"understand slightly" were combined, producing a two-
category response: "understand at least somewhat" or "do
not understand".

RESULTS

In all, 323 physiotherapists (160 male and 163 female)
participated in the study, without significant difference
between both genders (p= 0.867). About 85% have
batecholar degree of physiotherapy, and 89.9% working in
urban areas. Sixty percent aged (20-29 years), 23.50% (30-39
years) and 2.40% (40-49 years). Twenty-eight percent have a
license (less than 3 years ago), 45.5% (3-5 years ago), 8.7% (6-
10 years ago), 1.6% (11-15 years ago) and 1.6% (16-20 years
ago). Nearly 70% of physiotherapists were keen to join more
than one training course/year, 50% treated 5-10 patients/
day, 57.3% need more than 75 minutes to provide patient
care 66.6% of their patients were orthopedic cases, and the
majority of their patients were adults 62.2%.

Attitudes and beliefs

The majority of physiotherapists said they agreed that EBP
is essential 91.5%, literature is helpful in practice 74.6%, and
that it enhances patient care 79.6%. The reimbursement rate
increases by incorporating EBP into their practice 81.4%,
evidences help in decision making 75.2%, and 42% of the
participants stated there wasn't enough strong evidence
to support certain areas of their practice. They frequently
selected "neutral" response more than other responses when
asked if the adoption of EBP places an unreasonable demand
on physiotherapists 36.5%, with total agreement 70.9%. EBP
does not take into account the limitations of clinical practice
setting 46.3%, with total agreement 70.0%, or takes into
account patient preferences 37.2%, with total disagreement
62.2%, as shown in Table 1.

Interest in and motivation to engage in EBP

Seventy-four percent of the participants agreed that they
needed to utilize evidence more frequently in their daily
practices, and 79.9% were interested in learning or enhancing
the skills required to execute EBP (Table 2).
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Attention to literature

Only 37% of the participants read one article monthly, or none
at all, 41.2% said they typically read between 2 and 5 articles/
month, 43.7% used expert literature 2-5 times/month when
making clinical decisions, and 48% conduct one database
search every month on average, as shown in Table 3.

Availability of information

About 63.2% of the participants incorporated patient
preferences with practice guidelines, and 71.3% disagreed
that their workplaces encourage the application of evidence
in practice (Table 4a). Whereas 83% of the participants
claimed the availability of the practical guidelines of their
practice, while 66.6% more participants reported having
access to pertinent databases at home and 43.6% at work, as
shown Table 4b.

Table 1. Attitudes and beliefs of physiotherapist toward EBP

Educational background and required skills

Fifty-one percent of the participants disagreed that their
academic preparation included learning the principles of EBP,
and 60.4% had not attended training sessions on how to discover
research that was pertinent to their field of practice. Also, 58.8%
disagreed that they had expertise about using databases like
MEDLINE and Pedro, 86.4% reported not having received any
training in the critical evaluation of research literature, and
74.9% expressed lack of confidence in their capacity to examine
professional literature. However, 62.2% expressed confidence
in their ability to locate pertinent research to address their
clinical problems (Table 5a). The participants’ knowledge of
the terms such as relative risk, absolute risk, systematic review,
odds ratio, meta-analysis, confidence interval, and publication
bias were 55.4%, 54.8%, 55.7%, 63.5%, 70.9%, 88.6%, and 70.0%,
respectively, as shown Table 5b.

Number (%)
Items Strongly . Strongly p-value
disagree Disagree Neutral Agree agree
Application of EBP is necessary in the practice of
Q1. physiotherapy 0(0.0) 10 (3.10) 23(7.12) 162 (50.15) 128 (41.34) 0.001
Literature and research findings are useful in my
Q2. day-to-day practice 0(0.0) 9(2.78) 73 (22.60) 163 (50.46) 78 (24.16) 0.001
EBP places an unreasonable demand on
Q3. physiotherapists. 14 (4.33) 80 (24.77) 118 (36.53) 89 (27.55) 22 (6.81) 0.001
Q4. EBP improves the quality of patient care. 0(0.0) 0(0.0) 66 (20.43) 125 (38.70) 132 (40.87) 0.001
EBP does not consider the limitations of my
Q5. clinical practice setting. 14 (4.33) 63 (19.50) 149 (46.13) 81 (25.08) 16 (4.33) 0.001
Q6 The physiotherapy reimbursement rate will 0(0.0) 9(2.79) 51 (15.79) 168 (52.01) 95 (29.41) 0.001
* increase if | incorporate EBP into my practice. : : : . . :
Strong evidence is lacking to support most of the
Q7. interventions | use with my patients. 9(2.79) 86 (26.63) 94 (29.10) 115 (35.60) 19 (5.88) 0.001
Q8. EBP helps me make decisions about patient care. 0(0.0) 12(3.72) 68 (21.05) 166 (51.39) 77 (23.84) 0.001
Q9. EBP does consider patient preferences. 9(2.79) 72 (22.29) 120 (37.15) 112 (34.67) 10(3.10) 0.001

P < 0.05 means significant difference

Table 2. Interest in and motivation to EBP

Number (%)
Items zggggelz Disagree Neutral Agree St;;:legely p-value
Qlo. 'prr‘aeft‘i’ ' toincrease the use of evidence in my daily 0(0.0) 18(5.57) 66(20.43) 168(52.01) 71(21.98) 0.001
Q1. | am interested in learning or improving the skills 0(0.0) 0(0.0) 65(20.12) 172(53.25) 86(26.63) 0.001

necessary to incorporate EBP into my practice.

P < 0.05 means significant difference

Table 3. Attention to literature

Number (%)
Items P-value
<1 2-5 6-10 11-15 >16

Number of scientific articles related to my clinical

Q12. work that | read, per month 118 (36.53) 133 (41.18) 46 (14.24) 20 (6.19) 6 (1.86) 0.001
Number of uses of professional literature and

Q13. research findings in the process of clinical 101 (31.27) 141 (43.65) 54 (16.72) 15 (4.64) 12 (3.72) 0.001
decision making.

gt DNl EE LR e ek o stdhiioy 155(47.99) 118 (36.53) 20 (6.19) 20(6.19) 10 (3.96) 0.001

practice-relevant literature/research.

P < 0.05 means significant difference
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Table 4a. Availability of information to promote EBP

Number (%)
Items - - p-value
Strongly disagree Disagree Neutral Agree Strongly agree
Q1. Lﬁg?t:gg‘;ﬁ‘érealfﬁ Datient preferences with 8 (2.48) 11 (3.41) 100(30.96) 185 (57.28) 19 (5.88) 0.001
qQ1g. My workplace supports the use of current 45 (13.93) 56 (14.34) 139 (43.03) 67 (20.74) 16 (4.95) 0.001

research in practice.

P < 0.05 means significant difference

Table 4b. Availability of information to promote EBP

Number (%)
Items p-value
Yes No Do not know
Q15. grrgg:?:. guidelines are available for topics related to my 268 (82.97) 55 (17.03) 0(0.00) 0(0.00)
| am able to access relevant databases and the Internet at
Q17. my workplace. 141 (43.56) 100 (30.96) 82 (25.39) 0.001
Q8. | am able to access relevant databases and the Internet at 215 (66.56) 47 (14.55) 61(18.89) 0.001

home or locations other than my workplace.

P < 0.05 means significant difference

Table 5a. Education, knowledge, and skills related to EBP

Number (%)
Items Zf;:;?elz Disagree Neutral Agree St;;rnegely p-value
Q20. Lgﬂgﬁﬁ Ctgfefgé‘rg‘tj%tfns forEBRasparticfimy 24 (7.43) 31 (9.60) 110 (34.06) 127 (39.32) 31(9.60) 0.001
Q2. H“Z‘I’ﬁ ;gi;fig‘;g:‘/grﬁ'{gr:g;gf:;ﬁ: strategies for 29(898)  95(941)  71(21.98) 107 (33.13) 22 (6.81) 0.001
Q22. ﬁ%{?ﬁgfigggghﬁsg‘;gca' search engines (eg, 44(1362)  59(1827) 87 (26.93) 144 (44.58) 19(5.88) 0.001
Q23. l.iifaet'ﬁfg af‘s";)“;ft' é'far':)'/”a‘-ch(‘jg';::gi!rae%gg'tfz'n“ research  g3(2570)  107(33.13)  89(27.55) 35(10.84) 9(2.79) 0.001
Q4. L?(g’};g:‘(fndaﬁ'l‘ltt é’r‘a%{ :bi“ty o afifezlly vt 40(1238)  80(2477)  122(37.77) 71(21.98) 10(3.10) 0.001
Q25. | am confident in my ability to find relevant research to 9(2.79) 28 (8.67) 85(26.32) 176 (54.49) 25 (7.74) 0.001

answer my clinical questions

P < 0.05 means significant difference

Table 5b. Education, knowledge, and skills related to EBP

Rank your understanding of; Understand completely Understand somewhat Do not understand p-value
1. Relative risk 59 (18.27) 120 (37.15) 144 (44.58) 0.001
2. Absolute risk 67 (20.74) 110 (34.06) 146 (45.20) 0.001
3. Systematic review 107 (33.13) 73 (22.60) 143 (44.27) 0.001

Q26. 4. 0Odds ratio 110 (34.06) 95 (29.41) 118 (36.53) 0.282
5. Meta-analysis 151 (46.75) 78 (24.15) 94 (29.10) 0.001
6. Confidence interval 201 (62.23) 85 (26.32) 37 (11.46) 0.001
7. Publication bias 144 (44.58) 82 (25.39) 97 (30.03) 0.001

P < 0.05 means significant difference

Barriers DISCUSSION

The participants said that the biggest barrier to use EBP was
a lack of time, 25.4%, lack of research abilities was rated as
the second barrier by over 22.9% of the participants, and
almost 18.0% identified the third significant barrier as not
understanding statistical analysis, as shown in Table 6.

Table 6. The greatest barriers to the use of EBP

Items Number (%) p-value
Q27-1 1t barrier; Insufficient time 82 (25.39) 0.001
Q27-2 2™ barrier; Lack of research skills 74 (22.91) 0.001
Q27-3 3 barrier; Lack of understand 58 (17.96) 0.001

statistical analysis

P < 0.05 means significant difference

In comparison to the previous conducted studies in Saudi
Arabia,10,14,19,20,24 this study investigated the 6-domain
of the EBP, which makes it more comprehensive than those
studies that studied specific domains without paying enough
attention to other domains such as attention to literature
and information availability. Therefore, the current study's
findings can be relied upon more than others in making the
necessary decisions to enhance EBP implementation.

Attitudes and beliefs

The current study physiotherapists are largely supportive
of EBP. They believied the necessity of EBP, use of literature
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in practice, and improvement of patient care. Which was
consistent with the previous studies.l'®'*2°2"1 Furthermore,
a recent study? was conducted on 118 physiotherapists
of Eastern region of Saudi Arabia showed that 90% agreed
that EBP is necessary. Another study concluded that 81-95%
of the physiotherapists consider research is important in
clinical practice, and 95% believed that reading pertinent
publications was crucial for their profession, which were
slightly higher than the current study (91.5% and 74.6%
respectively). Additionally, they found that 81.4% of
physiotherapists claimed that physiotherapy practice should
be backed by evidence,'™ which was closely similar to the
present finding (81.4%). These agreements could be return to
consistency of the physiotherapy curriculums have adopted
in different educatioanl institutions of Saudi Arabia.

The Colombian physiotherapists responded with low
scores in comparison to the current findings, As 61.3% of
physiotherapists thought that literature was helpful for
practice and 71.6% felt that EBP is vital,® whereas the
Brazilian physiotherapists reported similar results, 92.2% saw
the EBP was essential for their profession. However, their score
regarding that the EBP improves patient care was 89% which
was higher than the present findings.® Furthermore, the use
of research findings in practice was deemed beneficial by 78%
of Canadian physiotherapists, which was slightly lower than
the present study.””” These differences could be attributed to
the difference in education curriculums of these countries. As
the EBP is shaped through efficient evidence-based teaching
and learning practices.!'

The current study showed that 70.9% of Saudi physiotherapists
saw that applying EBP imposes unreasonable demand, in
comparison to 61% of the American physiotherapists.?"
Moreover, 70.0 and 62.2% considered that EBP does not take
into account the limitations of clinical practice setting or
takes into account patient preferences. The physiotherapists
of the Eastern region of Saudi Arabia, recorded better results
which were 25%, 19%, and 18% respectively.*¥ So, more focus
is required to enhance the awareness and knowledge of EBP,
where the work workplace setting is crucial for fostering a
favorable attitude toward EBP°3" Also, 75.2% of participants
agreed that using EBP is essential when deciding how best to
treat patients, that was consistent with Saudi physiotherapists
of the Eastern region, 80%.%% However, supporters of EBP
typically assert that a clinician's decision regarding the most
appropriate intervention includes taking into account the
patient's preferences, conditions, and values.??

EBP interesting and motivation

Seventy-four percent of the participants need to increase
the use evidence in daily practice which was less than the
previous study, 84%.2" In addition, a recent research showed
that 88% of the Saudi physiotherapist were interested in
incorporating EBP in patient care and thought that doing
so would enhance patients' conditions,”” compared to the
present study which showed only 80%. A more recent study

showed that the Egyptian physiotherapists agreed that
treatment interventions need to be supported by evidence,
95.3%,"! which was higher than the present result, that
could be attributed to implementation of EBP course in their
educational curriculum. So that, it was very important to
include all regions of the Saudi Arabia in this study, where
it will be possible to evaluate the EBP comprehensively,
and compare its implementation with other countries, thus
develop comprehensive reform policies.

Furthermore, 79.9% of the participants were interested to
learn EBP skills which was lesser than the finding of the
American study, 85%.2" This comparison showed that
Saudi physiotherapists were less motivated than American
physiotherapists to use EBP in their regular practice and
develop their abilities. This emphasizes the importance of
creating motivation for Saudi physiotherapists that makes
them more enthusiastic about EBP. Another study was
conducted on 68 Saudi pediatric physiotherapists revealed
that almost 78% were motivated to apply EBP in their
everyday practice, and 82.3% had reported using the best
available scientific evidence in clinical practice,®® which
were slightly higher than the present study, 74% and 79.9%
respectively. Whereas, this study was conducted on pediatric
physiotherapists without other specialities, and perhaps the
small sample size had a positive effect on their responses.

Attention to literature

More than 41% of the participants read 2-5 clinical practice-
related publications/month, 43.7% consult the literature
2-5 times/month when making clinical decisions, and 48%
conduct one database search/month. These findings were
greater than Jette et al's findings®" who stated that 17%
read less than two articles/month, and 25% used literature
in clinical decision making less than twice a month. The
relatively low level of attention to literature is supported by
the physiotherapists in England and Australia who preferred
peers to academic research when it came to learning
about patient management.®¥ However, 87.9% of Egyptian
physiotherapists believed that it was necessary to update
their knowledge by reading relevant articles, and 72.7%
believed that practicing physiotherapy effectively requires
a comprehension of research techniques."™ The lack of
time, difficulty in understanding the scientific writing and
statistical data, and inability to access the scholarly literature
are different reasons which could explain the low attention to
literature.

Availability of information

Sixty-three percent of the participants considered patient
preferences with practice guidelines, which was higher
than Egyptian physiotherapists value, 44.9%.1" However,
the physiotherapists in the Eastern region of Saudi Arabia
reported only 18%.24 So, investigating all regions of
Saudi Arabia was more reliable than one or two regions.
Additionally, 83% stated that practical guidelines were
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accessible, which was slightly higher than the previous study,
80%.2" The American physiotherapists?" having access to
databases at home, 89% greater than at work, 65%. These
values were greater than the current results which were
66.6% and 43.6%, respectively. This difference explored that
the Saudi health institutions need to change their viewpoint
in facilitating difficulties to activate EBP.

Besides, only 25.7% of participants believed that their
work supports the use of EBP, which was much lesser than
Jette et als finding?" which was 67%. So, decision-makers
should take into account the institutional support to
increase the adoption of EBP.?¥ This concurs with Shousha
et al.15 who reported that increasing resources such as
open-access and peer-reviewed publications would assist
in the implementation of EBP. Evaluating the availability of
information that required to promote EBP and supporting of
work places were of the domains that were missed in majority
of studies conducted in Saudi Arabia.

Educational background and required skills

About 51% of the participants did not learn the foundations
of EBP, which shows the necessity of developing the
educational programs as the scientific principles of the EBP
model were more easily understood by undergraduate
students who had studied it.*® Also, 60% had not received
continuing education on EBP, that was higher than the
Egyptian physiotherapists, 45.5%.'" However, it was less
than the findings of the study was conducted 7 years ago in
Saudi Arabia, which reported that 70.2% of the universities
did not provide the physiotherapy students with official EBP
training," which inversely affected the students' satisfaction
level of clinical training.B® So, EBP training is necessary to
encourage decision-makers to embrace it more frequently in
clinical practice.?”

The present study showed that 58.8% had knowledge
about using databases, and 60.4% had not engaged in
educational course for EBP. In contrast, 88% of the Colombian
physiotherapists received the basic knowledge about EBP.?
Accordingly, the undergraduate physiotherapy curriculums
need to incorporate the basics of EBP. As there are several
chances to expand the scope of EBP and support the health
requirements of the local communities, despite the fact that
the student enrollment in physiotherapy programs in Saudi
Arabia is progressively rising.k®

Although 62.2% were confident in their ability to locate
research, which was similar to American physiotherapists,?"
only 13.6% of the current participants received training in
the critical evaluation of research literature, compared to
59% of American physiotherapists, and 55% felt competent
to evaluate scholarly literature, which was greater than the
current participants, 25.1%. This reflects that the teaching
research skill are lacking in the Saudi educational institutions.
Moreover, the decision-makers should take into account the
development of research skills since these factors may aid to
increase the adoption of EBP.24

Knowledge of research methodology concepts like relative
risk, absolute risk, systematic review, odds ratio, meta-
analysis, confidence interval, and publication bias was slightly
low, ranging from 54.8% to 70.9%, except for the confidence
interval, 88.6%. The Saudi physiotherapists understanding
of "systematic reviews" completely was 64.9%,"% which
was higher than the present finding, 55.7%. Whereas
these results were higher than Shousha et al's findings!™
who reported understanding of terms such as systematic
review and randomized controlled trial were 40.2% and
42.3% respectively. This discrepancy can be explained by
physiotherapists' inadequate knowledge of EBP®*% and their
incapacity to evaluate quantitative research designs.’*

EBP barriers

The recognition of the EBP barriers is essential and should
be considered as the first step towards establishment of the
problem preventing its implementation.“” The first barrier
of the current study was the insufficient time, 25.4%, it was
consistent with most physiotherapy studies,?242>2741-43lwhjch
may be attributed to that 57.3% the current participants
need more than 75 minutes to provide patient care. The
second barrier was lack of research skills 22.9%, which was
similar to American physiotherapist,?" where 20% lacked the
search skills. The inability to understand statistical analysis
was the third barrier, 18.0%, highlighting the importance
of incorporating statistics course in the physiotherapy
educational curriculums. The second and third barriers were
consistent with the finding of The Saudi physiotherapists of
Eastern region reported self-efficacy in identifying evidence
in the literature and translating research findings into clinical
practice were their second and third barrier which was
consistent with the present findings.?¥

Da Silva et al.* reported that the three main barriers were
a lack of time, a challenge understanding statistics, and
a lack of support which was consistent with the current
findings. However, the Colombian physiotherapists®' found
the deficiency in research skills was their primary barrier,
while the Brazilian physiotherapists reported that the most
common barrier was to accessing full-text publications.”

The paediatric physiotherapists in Saudi Arabia said that their
biggest challenges were finding full-text articles and limited
time, followed by insufficient management support, lack
of enthusiasm for research, and inadequate EBP training,*
which illustrates that the lack of time is a common between
this study and the current research. However, another Saudi
study.'® found that the first barrier was the inadequate
teaching during academic training, 43.1% followed by a lack
of research abilities and knowledge, 36.4% which was higher
than the present findings, which was against the previous
reports.212>2741-831 From the foregoing, it was clear that the
barriers to the implication of EBP differ from one region
to another in Saudi Arabia, this was one of the motives for
conducting this study, in which physiotherapists from all
regions of Saudi Arabia participated.



Amr Abdel-aziem, Evidence-based practice among Saudi physiotherapists

150

Limitations

One of the strengths of this study was that the details of the
participants’ practice settings were available which make
the results are generalizable to the intended population.
However, this study was limited to the following; Firstly, the
study included only physiotherapist of Ministry of Health
without consideration of private sector due to difficulty in
communicating and obtaining personal and professional
data. Secondly, a convince sampling technique was adopted,
as there was no way to access all physiotherapists in Saudi
Arabia. However, the study was strengthened by calculation
of the sample size determination. Thirdly, the response bias
cannot be assessed because data about non-respondents
were not available. In self-report surveys, the response bias
can be seen in acquiescence, social desirability, negative
affectivity, and extreme response styles.”"” However, when
conducting sociological research, self-report surveys should
be taken into account because they are the most reliable way
to gauge people's attitudes, beliefs, and opinions,“s! which
has a fundamental role during conduction of research that
evaluates the educational programs.“” Finally, the current
study did not investigate the relationship between age,
gender, years of experience, academic degree, geographic
region, and physiotherapy EBP, so as not to increase the
study size, which evaluated the 6-domain of the EBP, and
none was excluded.

CONCLUSION

The Saudi physiotherapists are usually supportive of EBP
and express interest in honing their abilities and using
more research in clinical settings. However, the EBP places
an unreasonable demand on physiotherapists, does not
take into account the limitations of clinical practice setting
or patient preferences. Their attention to literature was
relatively low. So, they need support from their workplaces,
training sessions for finding research, building knowledge
for using databases and regulation of workloads to enhance
the EBP implementation. The limited time was the primary
barrier to implement the EBP, lack of research skills was
the second barrier, and third barrier was the inability to
understand statistical analysis.

Clinical Implications

« Workplaces supports such as access to relevant databases,
training courses, and regulation of workloads will assist in
implementation of EBP.

« For distinctive patient care, the physiotherapy
educational curriculums should include intensive research
methodology and statistics courses.

« Physiotherapists should be updated with the recent
research findings, this requires increased organizational
responsibility to alert them to the latest research evidence.

« It is imperative that the EBP's barriers be addressed as
soon as possible.
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Abstract

Aim: Our study aimed to assess the abilities of emergency medicine, general
surgery, and plastic surgery resident doctors in diagnosing, treating, and
managing burn patients.

Material and Method: We conducted a survey study between 04.05.2015
and 04.08.2015 at university hospitals and training and research hospitals
in Ankara. We collected information on the age, gender, experience, and
hospital of the doctors, as well as their training and approaches to treating
burn cases. We evaluated their knowledge in various areas, including clinical
approaches to 2nd and 3rd-degree burn cases, escharotomy localizations,
intubation indications, bulla treatment, referral and hospitalization
indications, identification of inhalation burns, and fluid resuscitation.

Results: The average age of the participants was 29.3+2.4 years, and 65.7%
were male. We found that doctors who had received advanced burn life
support training had better approaches to burn cases. We also observed
a positive correlation between age and approaches to cases, escharotomy
localizations, and referral indications. Additionally, there was a positive
correlation between the duration of residency and approaches to burn
cases, clinical application to 2nd and 3rd-degree burn cases, escharotomy
localization, intubation indications, indications of bulla treatment, referring
indications, hospitalization indications, and approaches to inhalation burn.

Conclusion: Our study revealed that doctors' knowledge about assisting
burn patients was insufficient in the early stages of their training. However,
this improved as the duration of their residency increased. We believe that
burn training and advanced life support courses can facilitate the diagnosis
and treatment of burn patients more effectively.

Keywords: Burn, medical training, emergency medicine, general surgery,
plastic surgery

Oz

Amag: Biz bu calismada Ankaradaki acil tip, genel cerrahi ve plastik cerrahi
kliniklerindeki asistan doktorlarin, anket sorulari ile yanik bilgilerini ve yonetim
becerilerini degerlendirmeyi amagladik.

Gere¢ ve Yontem: Bu calisma 04.05.2015- 04.082015 tarihleri arasinda
Ankara'daki Universite ve egitim ve arastirma hastanelerinde anket calismasi
olarakyapildi. Hekimlerinyas, cinsiyet, hekimlik stresi, asistanlik stresi, calistiklari
hastane, aldiklar egitimler ve vakalara yaklagimlar belirlendi. Hekimlerin 2. ve
3. derece yanik vakalarindaki klinik uygulamalar, eskaratomi alani, enttibasyon
endikasyonu, bdllere mudahale, sevk ve vyatis endikasyonlari, inhalasyon
yanigini tanima, yanikta sivi resusitasyonu konusundaki bilgileri degerlendirildi.

Bulgular: Katilimcilarin yas ortalamasi 29.3+2.4 yil ve %65.7'si erkekti. Ileri Yanik
Yagsam Destegi egitimi alan hekimlerin vakalara yaklasim ve klinik bilgilerinin
daha iyi oldugu saptand.. Yas ile vakalara yaklasim, eskaratomi lokalizasyonu
ve sevk endikasyonu bilgisi arasinda pozitif yonltu korelasyon saptandi.
Asistanlik stiresiyle; yanik vakalarina yaklasim, 2. ve 3. derece yanik vakalarinda
klinik uygulama, eskarotomi lokalizasyonu, entlbasyon endikasyonlari, bul
tedavi endikasyonlari, sevk endikasyonlari, yatis endikasyonlar ve inhalasyon
yaniklarina yaklasim arasinda pozitif yonlt korelasyon saptandi.

Sonug: Calismamiz hekimlerin yanik mudahalesi konusunda bilgilerinin
yeterli olmadigini gostermistir. Verilecek yanik egitimleri ve ileri yanik destegi
kurslari ile yanik hastalarinda tani ve tedavi streci daha basarili bir sekilde
gerceklestirilecektir.

Anahtar Kelimeler: Yanik, tip egitimi, acil tip, genel cerrahi, plastik cerrahi

Corresponding (iletisim): Omer Jaradat, Kirsehir Training and Research Hospital, Department of Emergency Medicine, Kirsehir, Turkiye

E-mail (E-posta): dromerjaradat@gmail.com
Received (Gelis Tarihi): 17.04.2024  Accepted (Kabul Tarihi): 29.05.2024

Ofz-40

o

=


https://dx.doi.org/10.16899/jcm.1466346
https://orcid.org/0000-0001-6665-8620
https://orcid.org/0000-0002-6177-710X
https://orcid.org/0000-0002-8193-9540
https://orcid.org/0000-0001-7370-420X
https://orcid.org/0000-0003-3990-7374
https://orcid.org/0000-0002-3618-6252

153

Journal of Contemporary Medicine

INTRODUCTION

Burn is described as a kind of physical injury resulting
from tissue contact with materials with higher or lower
temperatures than the tissue's own temperature, such
as burning chemicals, electrical current, and radioactive
beams. Burns are commonly observed traumas in
developed and developing countries."? According to the
parameters of the World Health Organization (WHO), every
year around the world, 2.5 million people are affected by
burns, and 300.000 people die of reasons based on the burn
and associated with burns.”

Almost half of the burn cases are pediatric patients. The
most common causes of burns include scalding, flame,
electrical, and chemical burns, respectively. These burns
usually affect the upper and lower extremities, with second-
degree burns being the most common. About half of all
burn cases can be treated with dressings, while others may
require surgery. Unfortunately, burns have a mortality rate
of around 6-7%, with sepsis and inhalation burns being
the most common causes of death.”! It is essential to avoid
unconscious interventions by families, such as applying
yogurt or toothpaste, as these can significantly increase the
risk of mortality and morbidity.>¢

Medical contact with patients with burns starts in the
emergency department (ED). Most patients can be treated
by doctors in primary and secondary care hospitals' EDs.
The age of the patients, the width and the depth of the
burn, the reason for the burn, and the intervention in the
first few hours affect the prognosis of the burn at a large
scale.>TED doctors must know the surface of the burn area,
referring criteria, airway control, intubation indications,
fluid resuscitation, and emergency interventions for the
burn. They must apply their knowledge to the patients in
the best way.

In our country, in some hospitals, patients with burns
are primarily given medical interventions by ED doctors,
and then the treatment is continued by general surgery
and plastic surgery doctors. In some other hospitals, the
treatment is carried out by the clinic doctor (general
surgeon/plastic surgeon), who has continued the treatment
since the first intervention with the patient. The knowledge
and competence of the medical staff to intervene in the
burn significantly affects the mortality and morbidity of the
patients.!"6”!

In this study, we used a survey to evaluate the burn
knowledge and burn management skills of emergency
medicine, general surgery, and plastic surgery residents
who had trained in Ankara.

MATERIAL AND METHOD

This prospective study was performed in Ankara Training
and Research Hospital on 29.04.2015, dated 4886,
numbered ethics committee approval of Ankara Training

and Research Hospital. The study was conducted according
to the last version of the "Helsinki Declaration" and "Good
Clinical Practice Instruction." The study was carried out
by the emergency medicine, general surgery, and plastic
surgery residents of Ankara Training and Research Hospital,
Ankara Training and Research Hospital, Kegidren Training
and Research Hospital, Atatlirk Training and Research
Hospital, Diskapi Training and Research Hospital, Gazi
University School of Medicine, Hacettepe University School
of Medicine, and Ankara University School of Medicine
between the dates 04.05.2015 - 04.08.2015.

Other residents, besides those in emergency medicine,
general surgery, and plastic surgery, were excluded from
the study. Only the volunteer residents were included
because the study was based on voluntariness. A total of
166 residents participated in the study. Of these, 90 were
emergency medicine residents, 41 were general surgery
residents, and 35 were plastic surgery residents. The
residents were given a survey that had three parts. The
first part of the survey included a demographic area that
questions age, gender, the duration of their professional
life as a doctor and as a resident, the hospital where they
work, and the residency training they had; the second
part included 2 cases in order to assess the doctors' case
evaluation; the third part includes 10 test questions to
evaluate the knowledge level of the doctors. The questions
in the third part were associated with their clinical practice
of 2" and 3-degree burn cases, emergency interventions
for 2" and 3"-degree burns, escharotomy field, intubation
indications, interventions to bullas, referring criteria,
hospitalization indications, recognition of inhalation burn,
given fluid and the follow-up of the given fluid.

The case questions were evaluated by eight specialists (4
emergency medicine specialists, three general surgery
specialists, and one plastic and reconstructive surgery
specialist) concerned about burns and working at three
training and research hospitals with burn centers and
burn units. The accurate calculations of the burn percent
in the cases were determined by the agreement of
those specialists. For total body surface (TBS), average
value and standard deviation (SD) were calculated. The
average predicted percent was calculated by experts as
%28.37+2.55 and %14.87+1.72 for the first and second
cases, respectively. In order to gain the correct percent,
three values below and above in the SD were considered.
Therefore, acceptable values were 21-36% for the 1st and
10-20% for the second cases. Calculations on evaluating
essential fluid needs in the cases were performed with the
doctors' estimated percent. The fluid need was based on
the Parkland formula.®

The parameters were analyzed by SPSS for Windows version
23.0. SD was used to express the average descriptive
statistics of continuous variables; numbers and percentages
were used to express categorical variables. The distributions
of the variables were assessed with the Kolmogorov-
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Simirnov test. Mann Whitney U and Kruskal Wallis tests
were utilized in the analyses of numerical non- parametric
parameters. The chi-square test was used in the analysis of
categorical parameters. The Spearman Correlation test was
used to evaluate the association of permanent parameters.
p <0.05 was accepted to be statistically significant.

RESULTS

Our study involved 166 doctors aged 25-37 years, with
an average age of 29.3+2.4 years. Of the total number of
doctors included in the study, 106 (65.7%) were male, while
57 (34.3%) were female. On average, the doctors had been
practicing medicine for 48.3£25.9 months, with a range
of 10-144 months, and had completed their residency
programs for an average of 29.3+15.2 months, with a
range of 7-66 months. Out of the participating doctors, 90
(54.2%) were emergency medicine residents, 41 (24.7%)
were general surgery residents, and 35 (21.1%) were plastic
surgery residents. Sixty percent (100) of the doctors worked
at training and research hospitals, while the rest (39.8%)
worked at university hospitals. Moreover, 14.5% (24) of the
doctors had received ABLS (Advanced Burn Life Support)
or burn management training. In comparison, 50.6% (84)
had taken ACLS / ATLS / APLS (Advanced Cardiac/Trauma/
Pediatric Life Support) or any other life support course
(Table 1).

Table 2 compares the average values of the doctors' correct
answer percentages to the questions that evaluate their
burn management skills with regard to their branches
and the type of hospital they work in. Correct answer
percentages for burn management skills were similar in
every three branches (Table 2). Calculating the fluid need
concerning burn area and knowledge levels in diagnosing
inhalation burn was better in training and research hospitals
than in university hospitals. The comparison of training and
research hospitals and university hospitals regarding other
criteria was similar.

Regarding the level of competence in burn management
knowledge concerning the residents' training, it was seen

that the ones who had ABLS training had better levels
of knowledge at all steps (Table 3). When examining the
presence or absence of ACLS/ATLS/APLS training, the
doctors who received those training appeared to perform
primary interventions more effectively upon initial
assessment, calculating the essential fluid need and its
follow-up, specific intubation indications, intervention to
bullas, and indications of hospitalizations. However, the
doctors were trained to perform similarly in calculating
burn percentages, escharotomy, referring indication, and
identifying inhalation burns (Table 3).

Table 4 shows the correlation between a doctor's age and
duration of professional life as a doctor and a resident and
his/her correct response percentages at burn management
steps. There was a positive, meaningful correlation between
the duration of residency and other burn management
skills, apart from primary must interventions at first
impression. However, this correlation was identified as
weak (Table 4).

Table 1. Demographic data

MeanzSD / n(%)

Age (year) 29.3+2.4
Gender

Male 109 (65.7)

Female 57 (34.3)
Duration of work as a doctor (months) 48.3+25.9
Duration of work as a resident doctor(months) 29.3+15.2
Proficiency

Emergency medicine 90 (54.2)

General surgery 41 (24.7)

Plastic and reconstructive surgery 35(21.1)
Hospital type

Training and Research Hospital 100 (60.2)

University Hospital 66 (39.8)
Attended Education

ABLS 24 (14.5)

ACLS/ATLS/APLS 84 (50.6)

* SD: Standard deviation

Table 2. The knowledge of burn management according to proficiency and hospital type

Proficiency of the doctor

Hospital type

Total Emergency General Plastic and Training and University
medicine surgery reconstructive surgery P Research Hospital Hospital P
Things to do at the first look 70.8 69.0 71.5 74.5 0.543 71.96 69.00 0.383
Calculation of total burn area 48.2 433 51.2 57.1 0.346 67.5 325 0.965
Calculation of the need of fluid 48.8 47.8 46.3 54.3 0.756 72.8 27.2 0.001
IV fluid selection 66.3 58.9 73.2 77.1 0.086 62.7 373 0.359
IV fluid follow up 79.5 82.2 75.6 771 0.634 62.1 379 0.329
Escharatomy 44.7 42.2 45.7 50.0 0.576 45.75 43.18 0.653
Intubation indication 76.7 759 76.3 79.5 0.659 77.80 75.15 0.361
Management of bullas 76.8 75.9 76.7 79.5 0.658 77.80 7541 0.367
Referring indication 70.6 67.3 73.1 76.2 0.061 72.05 68.39 0.524
Hospitalization indication 58.7 58.7 56.6 61.1 0.733 61.20 54.85 0.150
Diagnosis of inhalation burn 728 71.3 739 75.5 0.462 75.71 68.39 0.022
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Table 3. The knowledge of management of burn according to taking the ABLS, ACLS, ATLS and APLS training programs
ACLS/ATLS/APLS training programs

ABLS training program

No Yes p No Yes p
Things to do at the first look 67.7 88.8 <0.001 65.98 75.48 0.015
Calculation of total burn area 415 87.5 <0.001 427 53.6 0.160
Calculation of the need of fluid 40.8 95.8 <0.001 34.1 63.1 <0.001
IV fluid selection 62.7 87.5 0.017 62.2 70.2 0.273
IV fluid follow up 76.8 95.8 0.032 70.7 88.1 0.006
Escharatomy 375 87.5 <0.001 39.02 50.30 0.065
Intubation indication 75.0 87.0 <0.001 73.41 80.00 0.022
Management of bullas 75.1 87.0 <0.001 73.62 80.00 0.023
Referring indication 67.5 88.7 <0.001 68.89 72.26 0.161
Hospitalization indication 53.8 87.5 <0.001 51.95 65.24 0.005
Diagnosis of inhalation burn 69.9 89.9 <0.001 70.10 7544 0.191

Table 4. The correlation of burn management knowledge with the age, duration of duration of professional life as a doctor and as a resident

Duration of professional life as a Duration of professional life as

L resident a doctor
r p r p r p
Things to do at the first look -0.032 0.687 0.087 0.263 -0.196 0.011
Escharatomy 0.273 <0.001 0.202 0.009 0.110 0.159
Intubation indication 0.026 0.735 0.200 0.010 -0.012 0.875
Management of bullas 0.025 0.748 0.201 0.009 -0.013 0.866
Referring indication 0.192 0.013 0.271 <0.001 0.098 0.211
Hospitalization indication 0.192 0.064 0.222 0.004 0.087 0.265
Diagnosis of inhalation burn 0.192 0.359 0.203 0.009 0.031 0.689

DISCUSSION

Burn cases are a group of diseases that can affect people of
any age, but 50% of cases are observed in childhood and
can lead to severe morbidity and mortality. A recent study
found that emergency medicine residents, as well as general
surgery and plastic surgery residents, who are often the first
medical professionals to encounter burn patients, may have
insufficient knowledge in the early stages of their residency.
However, their level of knowledge increases with the duration
of their residency training. The study also revealed that ABLS
training provides crucial information about the appropriate
intervention for burn patients, while ACLS/ATLS/APLS training
covers some related topics.

According to numerous studies, proper fluid therapy,
escharotomy, intubation, and other interventions significantly
reduce burn mortality rates.” However, incompetency of
the staff in burn management skills was reported in some
earlier studies."" |n their study, Baartmas et al. evaluated
TBS and fluid need in children; exaggerations in TBS were
observed; for that reason, the given fluid amount was
identified to be miscalculated in 71.4% of the patients.'? In
their study, Breederveld et al. indicated that the patients'
TBS was miscalculated, and, therefore, the fluid was given
inaccurately, which meant that patient management was
incompletely performed (10). Smith et al. indicated that TBS
was miscalculated at a severe rate, such as 50%."" Freiburg
et al. reported that burns smaller than 20 % were expressed
as 4.3 % of a more significant rate; burns larger than 20%

were stated as 4.9% of a more significant rate."¥ Another
study showed that only one-fourth of the doctors calculated
the appropriate TBS amount and got started with the
appropriate fluid amount Similar to earlier studies, our study
also detected TBS miscalculations at a rate of 51.8 % and fluid
need miscalculations at a rate of 51.2%.

When the extremity circulation of burn patients is imperiled,
an escharotomy is done to the extremity. If the eschar resulting
from the burns around the neck and chest restricts breathing
mechanically, an escharotomy is done. Escharotomy areas are
the anterior axil line, bottom elevation line on the chest wall
anterior or second and third elevation level, and medial and
lateral longitudinal lines of extremities

In our study, doctors' knowledge of the necessity of
escharotomy and localization was 44.7%. No similar study
that displays the knowledge level of escharotomy could be
found.

In severe inhalation burns, findings that develop the necessity
of intubation are severe and continuous cough, respiratory
tract obstructions, and deep or full-thickness burns around
the neck. Severe burns in the mouth and nose can cause
swelling in the oropharynx, mental impairment, clouded
consciousness (often from drug and alcohol abuse), difficulty
breathing, hypoxia, and hypercapnia.’™ In our study, the
proper response level to specific intubation indications was
an average of 76%. After an extensive search, no studies were
found that have examined doctors' knowledge of intubation
indications in burn cases.
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In the treatment of bullas, a consensus could not be provided.
Some researchers argue that bullas should not be removed.
Some others argue that bulla should be removed from their
skin. Also, some argue that the fluid in the bullas should be
aspired and the skin should be kept with medical dressing.
A generally accepted rule is that if bullas are smaller than 6-8
c¢m and have not been ruptured, they should not be touched.
The inside of the bigger ones can be emptied or cleaned after
being ruptured. The bullas in the palm and the plantar are not
generally ruptured.'®'® The average knowledge level of the
doctors included in the study about bulla treatment was 76.8%.

Clinical conditions of burn patients sometimes necessitate
hospitalization and intensive unit care. Intensive unit care
departments exist in very few centers, especially for burn
patients. Patients who need to be hospitalized in intensive unit
care are more frequently referred to those centers. However,
patients with mild symptoms and patients who should be
followed in the clinic may also need to be referred to those
burn centers. The average level of physician knowledge of
correct referral indications was 70.6% in our study. Baartmas
et al. expressed that 86.3-89.2% of the referring criteria of the
children are met."? Carter et al. reported an 88% accuracy in
adult referring criteria.'”

To the best of our knowledge, no study comparing resident
doctors' knowledge about burns at tertiary healthcare
services (between training and research hospitals and
university hospitals) has been identified in the literature. In
our study, doctors' burn management skills and knowledge
levels do not show differences based on their branches.
However, their knowledge level about calculating the
essential fluid needed and diagnosing inhalation burns was
higher in teaching and research hospitals.

Fathuldeen AA et al. assessed the knowledge of burn first
aid among healthcare workers (specialists, consultants,
and residents) and found that education level, specialty,
professional experience, and participation in burn
management courses did not significantly affect the burn
management skills of physicians.?? Also, Breederveld
et al. stated that staff training about burns was better
in some areas of case management. However, when all
the categories were evaluated, there was no difference
between the ones who had training and those who did
not."” The training was reported to decrease the period of
fluid treatment, referring criteria, and period of acceptance
to a burn center.?"2! Rogers et al. stated that staff that had
ABLS training had a more practical approach toward burn
patients.” In our study, the doctors with ABLS training had
a better approach to the cases, better burn management
skills, and higher levels of knowledge at every step. The
fundamentals of critical care are conveyed during ABLS
training. For that reason, having the training is identified to
create an apparent difference. Van Olden et al., in their two
studies, stated that ATLS training would positively affect the
burn patients' survival rate.?>?! Rogers et al. expressed that

courses such as ABLS and ATLS had similar results.”¥ Smith
et al. stated that doctors who had training in ACLS and
essential life support had a better approach to patients with
severe conditions.”” In his study, Ramakrishnan emphasized
that doctors practicing on pediatric burn patients should
get APLS training.”® In our study, doctors who had training
in ACLS/ATLS/APLS or any life support course were seen to
have more competency at doing the necessary intervention
at first impression, calculating the essential fluid need and
its follow-up, specific intubation indications, interventions
to bullas and hospitalization indications. However, despite
their training, doctors showed similar results in calculating
burn percent, escharotomy, referring indication, and
inhalation. ACLS/ATLS/APLS training provided competency
in common training subjects associated with some steps of
burn management, but they had deficiencies only particular
to burn management.

Doctors who had ABLS training displayed significantly
different levels of knowledge at all steps, showing the
benefits of special training in burns. This finding agrees with
Lam NN et al's statement that physicians who had previously
attended training courses had significantly higher knowledge
levels than others.!

In our study, there were positively significant correlations
between other burn management skills except for the
duration of residency and interventions done at a first
impression. However, those correlations were weak. Despite
Fathuldeen AA et al. and Lam NN et al. state that working
experience did not significantly affect knowledge level, in
our study, there is a relationship between prolonging the
residency period and having higher competency in burn
management.?**! That is because residents can practice what
they have learned in primary burn education by treating,
following up, and managing patients.

CONCLUSION

Based on the data obtained from the study, it was found that
the residents needed to be adequately trained to handle
burn patients in the initial stages of their practice. However,
their level of expertise increased as they gained more
experience. Moreover, it was observed that ABLS Training
makes an apparent difference in burn management. Doctors
working at healthcare centers where burn admissions are
frequent should undergo ABLS training, which contributes
significantly to decreased mortality and morbidity in burn
patients. Furthermore, obtaining ACLS/ATLS/APLS training
can benefit residents when dealing with burn patients.
Hence, we suggest that it would be advantageous to
complete the training earlier to enhance the knowledge
base concerning burns. Additionally, diagnosis and therapy
in patients with burns will be achieved more successfully,
owing to burn training and advanced life support courses,
which will be provided.
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Oral Retinoid Treatment in a Newborn with Lamellar Ichthyosis

Lamellar iktiyozisli Yenidoganda Oral Retinoid Tedavisi
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Abstract

Ichthyosis is a heterogeneous group of conification disorders
characterized by hyperkeratosis involving the skin. One form of
ichthyosis, lamellarichthyosis (L), is autosomal recessively inherited
with an incidence of 1/300,000. The diagnosis is based on clinical
findings, skin biopsy and genetic analysis. Treatment includes
moisturizing the skin, reducing fluid loss and keratolytics. Oral
retinoids have been found to be very successful in the treatment of
LI. In this case, a premature newborn diagnosed with Ll is presented
because of its rarity and good response to oral retinoid treatment.

Keywords: Ichthyosis, lamellar ichthyosis, oral retinoids

INTRODUCTION

Ichthyosis is a group of clinically and etiologically
heterogeneous cornification disorders characterized
by diffuse crusting of the skin. It may be congenital or
acquired. Congenital forms include lamellar ichthyosis (LI),
non bullous congenital ichthyosiform erythroderma, and
"harlequin ichthyosis"™ In this case report, we present a
patient with Harlequin ichthyosis who had severe skin
involvement at birth and was treated with oral acitretin.

CASE REPORT

Male baby was born via spontaneous vaginal delivery
from the 3 pregnancy of a 21-year-old mother. His
birth weight was 2720 gr (%75-90 Percentile) at term (34
weeks). Postnatal follow-up was performed in the neonatal
intensive care unit. Dermatologic examination revealed
a membrane-covered appearance, fissures between the
membranes and occasional bleeding in the form of leakage.
There were pseudocontracture in the fingers and toes, fish
mouth appearance and ectropion was due to loss of skin

Oz

iktiyozis, deriyi tutan hiperkeratoz ile karakterize heterojen bir grup
konifikasyon bozuklugudur. iktiyozisin bir formu olan lamellar iktiyozis
(Ll), 1/300.000 insidans ile otozomal resesif kalitilir. Tani klinik bulgulara,
deri biyopsisine ve genetik analize dayanir. Tedavi, cildin nemlendiril-
mesini, sivi kaybinin azaltilmasini ve keratolitikleri icerir. Oral retinoidler
LI tedavisinde ¢ok basarili bulunmustur. Bu olguda, nadir gérilmesi ve
oral retinoid tedavisine iyi yanit vermesi nedeniyle LI tanisi konulan bir
prematlre yenidogan sunulmustur.

Anahtar Kelimeler: Iktiyozis, lamellar iktiyozis, oral retinoidler

elasticity (Figure 1). There were marked contractures at
the extremity ends, especially in the fingers. Other system
examinations were normal. Routine blood tests, cranial
and abdominal ultrasonographic evaluation were normal.
Echocardiographic findings were normal. Skin care was
applied with sterile vaseline and oral feeding was started on
the 2" day. In collaboration with pediatric specialists, it was
decided to start oral acitretin treatment. Family consent was
obtained and 1 mg/kg oral acitretin was started. Retinoid
treatment was planned to be continued by decreasing the
dose in a six-month period. Weekly biochemistry tests were
continued in terms of treatment side effects. Calcipotriol
and vaseline were started for topical skin care. Topical
retinoic acid and 10% topical urea were applied for thick
plaque lesions. Fusidic acid was applied for areas with
suspected infection. Fever and elevated C-reactive protein
(CRP) were not detected during follow-up. The membranes
on the skin of the patient, which were present at birth,
started to fall off on postnatal day 10 (Figure 2). Informed
consent was obtained from the family for this case.
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Figure 1. Membrane structure on the skin and rudimentary fingers after birth

Figure 2. Large, thick hyperkeratotic squames separated by erythematous
fissures in a 34-week premature neonate with lamellar ichthyosis.

DISCUSSION

"Ichth" means fish in Latin. Ichthyosis refers to a group of
cornification disorders characterized by skin lesions covered
with fish scale-like squames. During neonatal period,
ichthyosis may be observed in two different clinical forms
including collodion baby and Harlequin ichthyosis.? In
Harlequin ichthyosis, the skin is covered with plaques and
deep cracks like hard armor. There is ectropion and eclabium
and flattening in the ears and nose. Hair and nails are not yet
developed. Adhesions and necrosis of the fingertips can be
observed on the hands and feet. Limited joint movements may
be observed due to the hard skin structure.® Failure to ensure
skin integrity can disrupt the skin's barrier function and may
result in infection, heat and fluid loss. Bacterial infections, heat
loss and dehydration may develop because the skin cannot
fulfill its functional barrier function and maintain its integrity.
In the past years, two siblings of collodion babies who died
as a result of hypernatremic dehydration have been reported.
“ Erythroderma is very little or absent in classic LI. There may
be findings ranging from mild increased striation on the
palms and soles of the feet to keratoderma. Lips and mucous
membranes are not affected, but nearby skin areas may be
involved. Ectrapion is almost always seen and is a diagnostic
finding. Eclabion, hypohidrosis and alopecia may accompany
other findings.” In our patient, parchment-like, lamellar
peeling was present on whole body including palms and
soles at birth. No oral mucosa involvement and erythroderma
were observed and diagnosis of lamellar ichthyosis was made
via clinical findings. During treatment, moisturization of the
skin, prevention of fluid loss and keratolytic agents are used

as a principle.” Lotions, creams, ointments and oils are used
for skin moisturization and creams containing 5% lactic or
glycolic acid, 10-40% urea and 0.1% retinoic acid are used for
keratolytic treatment. Ophthalmologic care is also required for
ectrapion in patients with ichthyosis.”? The patient who was
evaluated by dermatology and ophthalmology consultant
physicians was started on eau distillate and vaseline for skin
moisturization, artificial tears and antibiotic eye drops for the
eyes. He was monitored with fluid and electrolyte therapy
appropriate for her weight and age. Systemic retinoic acid
(0.5-1 mg/kg/day) treatment has been reported to provide
dramatic benefit in severe forms of ichthyosis including LI and
congenital ichthyosiform erythroderma.®

CONCLUSION

Lamellar ichthyosis is a dramatic picture for the family and
the physician, which may progress with fatal complications.
It should be kept in mind that a successful neonatal intensive
care process with a multidisciplinary approach and retinoic
acid treatment may lead to long-term survival.
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