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The Oxidative Stress and Antioxidants in Scientific Research
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Abstract

Oxidative stress, which is caused by the effect of many factors in living organisms, must be constantly
balanced by the antioxidant system. The continuous formation of free oxygen radicals for many reasons,
especially aerobic respiration, increases oxidative stress. The antioxidant system is formed by various
enzymes, vitamins and many other structures. All these antioxidant structures are constantly working
to neutralize oxidative stress products and to establish a balance. In order to maintain the oxidant-
antioxidant balance, lifestyle changes such as healthy and balanced nutrition and increasing mobility are
of great importance in living organisms. Today, oxidative stress and antioxidants are frequently measured
both in various experimental models established in experimental animals and in clinical studies, which is
becoming increasingly important. For this reason, oxidant-antioxidant balance indicator parameters are
very valuable in scientific research. In addition, newly established different in vivo models have started
to measure oxidative stress and antioxidant status. For this reason, our internationally indexed journal
TJHS will give priority to scientific research on oxidant-antioxidant balance and publish current scientific
developments in this field.

Keywords: Oxidative status, antioxidant status, oxidative stress, antioxidant activity.

Ozet

Canli organizmalarda birgok faktoriin etkisi ile olusan oksidatif stres siirekli bigimde antioksidan sistemce
dengelenmelidir. Oksijenli solunum basta olmak tizere birgok sebeple siirekli olarak serbest oksijen
radikallerinin olusumu oksidatif stresi arttirir. Antioksidan sistem gesitli enzimler, vitaminler ve bunlarin
digindaki birgok yapr tarafindan olusturulur. Biitiin bu antioksidan 6zellikli yapilar, siirekli olarak oksidatif stres
ariinlerini etkisiz hale getirmek ve bir denge kurmak i¢in galismaktadirlar. Oksidan-antioksidan dengesinin
korunmast igin, canli organizmalarda, saglikli ve dengeli beslenilmesi, hareketliligin arttirilmas: gibi yagam
tarzi degisikliklerinin biiyiik 6nemi bulunmaktadir. Glintimiizde giderek 6nemini arttiran bigimde, hem deney
hayvanlarinda kurulan ¢esitli deneysel modellerde hem de klinik ¢aligmalarda oksidatif stres ve antioksidanlar
siklikla 6lgiilmektedir. Bu sebeple oksidan-antioksidan denge gostergesi parametreler bilimsel arastirmalarda
¢ok degerlidir. Ayrica yeni kurulan farkli invivo modeller de oksidatif stres ve antioksidan durumu 6lgmeye
baslamistir. Bu sebeple uluslararasi alan indeksli dergimiz TJHS, oksidan-antioksidan denge 6l¢iilen bilimsel
aragtirmalara 6ncelik verecek ve bu alandaki giincel bilimsel gelismeleri yayinlayacaktir.

Anahtar kelimeler: Oksidan durum, antioksidan durum, oksidatif stres, antioksidan aktivite.
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Introduction

Oxidative stress, which is caused by the effect of many
factors in living organisms, must be constantly balanced by
the antioxidant system (1-5). The continuous formation of
free oxygen radicals for many reasons, especially aerobic
respiration, increases oxidative stress. The antioxidant
system is formed by various enzymes, vitamins and many
other structures. Although superoxide dismutase, catalase,
glutathione peroxidase, glutathione s transferase, paraoxonase
1, arylesterase, glutathione, vitamins A, C and E are the
main antioxidants, there are many antioxidant structures
apart from these (6-10). All these antioxidant structures are
constantly working to neutralize oxidative stress products
and to establish a balance. In order to maintain the oxidant-
antioxidant balance, lifestyle changes such as healthy and
balanced nutrition and increasing mobility are of great
importance in living organisms. If the balance in question is
disturbed due to reasons such as weakening of the antioxidant
system or excessive increase in oxidative stress, oxidative
damage begins in cells, tissues and organs (11-15). Oxidative
damage gradually damages many structures, especially the cell
membrane, organelle membrane, nucleus membrane, genetic
material. It disrupts protein, carbohydrate and lipid structures.
As the oxidative damage that starts in this way accumulates
and increases, physiological processes such as aging are
accelerated, and hundreds of multifactorial fatal diseases
such as cancer, cardiovascular diseases and diabetes mellitus
are triggered (16-20). For this reason, the measurement and
evaluation of oxidative stress and antioxidants is a current
and important issue in health-related scientific research. The
number of experimental and in vivo studies in this field is
increasing day by day (21-22).

As the number of studies increases, novel research methods
are also developing. Due to the fact that the oxidant and
antioxidant system is formed by many components, some
of these components were tried to be measured separately.
In the second stage, the idea was carried out by measuring
oxidative stress products such as protein carbonyl, malon
dialdehyde, which are formed by oxidative damage. Finally,
parameters such as total oxidant status, total antioxidant status
and oxidative stress index have been developed to show the
general status of the antioxidant and oxidant system. However,
new generation parameters such as native thiol, total thiol and
calculated thiol-disulfide balance, ischemia modified albumin
have begun to be measured frequently (17-18).

Thiols are also known as mercaptains. Thiols are organic
compounds containing compounds of hydrogen and sulfur
atoms attached to a carbon atom. The plasma thiol pool
contains mainly albumin thiols, protein thiols, low molecular
weight thiols. Thiols can undergo oxidation reactions via
oxidants and form disulfide bonds. Disulfide bond is a covalent

bond and is also called SS bond or disulfide bridge. Under
oxidative stress, cysteine residues alternately form disulfide
bonds between protein thiol groups and low molecular weight
thiols. Native thiol and total thiol measurement dynamically
displays thiol balance. The disulfide bonds can be reduced back
to thiol groups, thus maintaining the dynamic thiol disulfide
equilibrium (17-18).

Paraoxonase 1 and arylesterase antioxidant and enzymes that
work for vascular health are used to determine ischemic lesions
and to show antioxidant status. LDL oxidation accelerates
atherosclerosis. Inflammation and oxidative stress lead to
oxidation of LDL. The release of monocyte chemoattractant
protein-1 from endothelial cells will lead to the migration of
monocytes. These phagocytize oxidized LDL (oxLDL) into
foam cells. PON1 hydrolyzes oxLDL. oxLDL converts back to
LDL. Thus, PON1 inhibits the progression of atherosclerosis.
It contributes to the cholesterol balance and the prevention of
oxidation and ensures the protection of vascular health (20-
21).

In addition to health sciences, there are various studies to
investigate the balance of oxidative stress-antioxidant capacity
in sports sciences (22). Examination of antioxidant capacity
in sports sciences expands the scope of antioxidant research.

Conclusion

Nowadays, oxidative stress and antioxidants are frequently
measured both in various experimental models established in
experimental animals (1-14) and in clinical studies (15-21),
which is becoming increasingly important. For this reason,
oxidant-antioxidant balance indicator parameters are very
valuable in scientific research. In addition, newly established
different in vivo models have started to measure oxidative
stress and antioxidant status (23). For these reasons, our
internationally indexed journal TJHS will give priority to
scientific research on oxidant-antioxidant balance and publish
current scientific developments in this field.

Conflict of interest: There is no conflict of interest.
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Effects of Maternal Vitamin D Deficiency on Osteopenia of Prematurity
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Abstract

Aim: This study aimed to evaluate the effects of maternal vitamin D deficiency on osteopenia of prematurity in
very low birth weight premature infants.

Methods: This study was conducted on 60 premature infants born before 32 weeks of gestation with a birth
weight < 1,500 g. Infants whose mothers had a 25-hydroxycholecalciferol (25-OHD) level < 40 nmol/L were
assigned to group 1 (n = 30), while those with a 25-OHD level > 40 nmol/L were assigned to group 2 (n = 30).
Serum calcium, phosphate, and alkaline phosphatase (ALP) levels were measured on the first postnatal day,
and weekly during hospitalization. Tubular phosphate reabsorption (TRP), femoral radiographs, and serum
urea, creatinine, calcium, phosphate, and ALP were evaluated after 40 weeks of gestation. Two values of ALP >
800 TU/L, at least 1 week apart, was considered diagnostic of osteopenia.

Results: Osteopenia of prematurity was detected in five patients (16.7%) in group 1, and two patients (6.7%) in
group 2. No statistically significant differences were found between the two groups, except for lower phosphate
levels in group 1 (p = 0.04).

Conclusions: Macro-mineral deficiencies could play a key role in the development of osteopenia of
prematurity. Maternal vitamin D deficiencies can have a negative impact on bone metabolism and phosphate
levels in infants.

Keywords: Prematurity, osteopenia of prematurity, vitamin D deficiency

Ozet

Amag: Cok disik dogum agirlikli prematiire bebeklerde, maternal vitamin D eksikliginin prematiire
osteopenisi tizerindeki etkilerini degerlendirmek.

Gereg ve Yontem: Bu calisma, 32. gebelik haftasindan 6nce dogan ve dogum agirhigi < 1.500 g olan 60
prematiire bebek tizerinde gergeklestirildi. Annelerinde 25-OH D vitamini diizeyi <40 nmol/L olan bebekler
“grup 1” (n=30), 240 nmol/L olan bebekler ise “grup 2” (n= 30) olarak gruplandirildi. Serum kalsiyum, fosfor
ve alkalen fosfataz (ALP) seviyeleri dogum sonrasi ilk giin ve hastanede yatis siiresince haftalik olarak 6l¢ildii.
Bebekler 40. gebelik haftalarini tamamladiklarinda tiibiiler fosfor geri emilimi, femur radyografileri, serum
tire, kreatinin, kalsiyum, fosfor ve ALP diizeyleri degerlendirildi. En az bir hafta arayla alinan iki ALP degerinin
> 800 IU/L olmasi osteopeni tanisi igin anlamli olarak kabul edildi.

Bulgular: Grup I'deki 5 hastada (%16,7), grup 2deki 2 hastada (%6.7) prematiire osteopenisi saptandi. Her
iki grup arasinda prematiire osteopenisi gelisimi agisindan fark saptanmadig1 ancak 40. gebelik haftasindaki
serum fosfor diizeylerinin grup 1'deki bebeklerde daha diisiik oldugu (p= 0,04) gorildii.

Sonug: Prematiire osteopenisinin gelisiminde makro-mineral eksikligi 6nemli rol oynamaktadir. Maternal D
vitamini eksikligi, prematiire bebeklerin kemik metabolizmasi ve serum fosfor seviyeleri iizerinde olumsuz bir
etkiye sahip olabilir.

Anahtar Kelimeler: Prematiirite, Prematiire osteopenisi, D vitamini eksikligi
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Introduction

A reduction in the mortality rate of very low birth weight
premature infants has led to an increase in prematurity-related
diseases (1). One of these diseases is osteopenia of prematurity,
which manifests as decreased bone mineralization and, in

severe cases, bone fractures (1, 2).

Intrauterine bone mineralization occurs mainly during the
third trimester of pregnancy. Deficient bone growth and
mineralization are evident in premature infants (3). Increased
postnatal nutritional requirements and conditions that
prevent mineralization (e.g., delayed nutrition, malnutrition,
and steroid therapy) may also contribute to osteopenia of
prematurity (4).

The incidence of osteopenia is negatively correlated with birth
weight and gestational age, and positively correlated with
postnatal morbidities, such as bronchopulmonary dysplasia,
necrotizing enterocolitis, and cholestasis (3). The reported
prevalence is 20-32% in infants with a birth weight < 1,500
g, and up to 50% in infants with a birth weight < 1,000 g. A
higher prevalence has also been reported in breast-fed and soy

formula-fed premature infants (2,5).

The prevention and treatment of bone pathologies is a
fundamental component of preterm-infant care. Normal bone
growth requires adequate and balanced amounts of energy,
proteins, vitamins, calcium, phosphorus, and other nutrients
(6). Placental transfer, breast milk, and exposure to sunlight

for cutaneous biosynthesis are important sources of vitamin D.

During the first 8 weeks of life, the serum
25-hydroxycholecalciferol (25-OHD) levels of infants and
their mothers are similar. Due to sociocultural conditions
and dietary habits, a high prevalence of maternal vitamin D
deficiency has been reported in Turkey (7, 8).

The objective of this study was to evaluate the effects of

maternal vitamin D deficiency on osteopenia of prematurity.
Material and Methods

This study is a single center, prospective and case-controlled.
The study was carried out on 60 premature babies with a
birth weight of <1500 g and born before 32 GW, who were
hospitalized in the neonatal intensive care unit of Istanbul
Bakirkdy Maternity and Child Diseases Training and Research
Hospital over a period of 8 months.

Infants with congenital anomalies, exitus before 40 GW after
birth, incomplete data, or referral to another hospital were
excluded from the study. The 25-OHD levels were measured in
the mothers of the included infants. Infants of mothers with
25-OHD levels < 40 nmol/L constituted the study group (Group
1), while those with 25-OHD levels > 40 nmol/L constituted
the control group (Group 2) (9). We recorded perinatal

follow-up information for mothers, birth type, gender, GW,
nutritional pattern, duration of total parenteral nutrition
(TPN), medication use, need for mechanical ventilation,

previous diseases, and length of stay in the intensive care unit.

All patients received elemental calcium (20-60 mg/kg/day)
from the first day, and vitamin D (800 IU) from the 14th day
after birth. During follow-up, phosphate (1.5-2 mmol/kg/
day) was replaced in patients with a serum phosphate level <
5 mg/dL (10). Calcium, phosphate, and alkaline phosphatase
(ALP) levels were measured at 7-14-day intervals to assess
the development of osteopenia of prematurity. Breast milk
enhancers were advised for patients with enteral nutrition > 90
mL/kg/day. Breast milk-fed infants were advised to continue
with breast milk enhancers, while infants who were not fed
breast milk were advised to be fed with preterm formula milk

after discharge.

All infants were re-examined after 40 GW. Femur radiographs

and blood and urine samples were evaluated.
Blood and urine samples

We collected 2.5 mL blood from the mothers of all infants
into dry tubes, and analyzed the samples for serum calcium,
phosphate, ALP, and 25-OHD on the first postnatal day.
Serum calcium, phosphate, and ALP levels were also analyzed
in infants on the first postnatal day. Serum urea, creatinine,
calcium, phosphate, ALP, and gamma-glutamyl transferase
levels, and urine phosphate and creatinine levels, were
analyzed after 40 GW. Tubular phosphate reabsorption (TRP)
percentages were calculated, and bone mineralization was
evaluated using femoral radiographs (Table 1).

Table 1. Methods and reference ranges

Laboratory Parameters

Measurement method

Reference range

Serum calcium

0O-cresolphthalein

7.6-10.4 mg/dL

complexone
Serum phosphate Molybdate UV 4.5-9.6 mg/dL
ALP DGKC assay 0--400 U/L
Urea Urease UV method 10-50 mg/dL
Creatinine Compensated rate- 0.3-0.7 mg/dL
blanked Jaffe
GGT Szasz stand 5-50 U/L

Urine phosphate

Photometric UV test

40-140 mg/dL

Urine Creatinine

Compensated rate-
blanked Jaffe

28-259 mg/dL

25-0OHD

Micro-ELISA

< 40 nmol/L (low); = 40
nmol/L (normal)

ALP: alkaline phosphatase; GGT: gamma-glutamyl transferase; 25-OHD:

25-hydroxycholecalciferol; ELISA: enzyme-linked immunosorbent assay

Calculation of TRP

Urine and serum phosphate and creatinine levels at 40 GW
were used to calculate TRP percentages with the formula

below.
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TRP (% TRP) = [1 — (urine phosphate / urine creatinine X
plasma creatinine / plasma phosphate)] x 100

Tubular phosphorus reabsorption was found to be increased
by > 95% (11).

Assessment of femur radiographs

Femur radiographs were obtained using the Seldix 550
device (Siemens AG, Munich, Germany) at 40 GW, and the
radiographs were interpreted by the same radiologist using the
scale suggested by Koo et al. (12).

Two ALP levels > 800 IU/mL, at least 1 week apart, were
considered diagnostic of osteopenia (13). The parents of all
infants were informed about the purpose of the study, and
written consent was obtained. This study was conducted in
accordance with the Declaration of Helsinki, and approval
was obtained from the ethics committee of Istanbul Bakirkoy
Maternity and Child Diseases Training and Research Hospital.

Statistical analysis

Statistical analyses were performed using NCSS 2007 and
PASS 2008 statistical software (NCSS LLC., Kaysville, UT,
USA).
standard deviations), Student’s t-test was used to compare two

In addition to descriptive statistics (means and

groups with normal distributions. Groups with non-normal
distribution were compared using the Mann-Whitney U test.
Chi-square and Fisher’s exact tests were used for comparison
of qualitative data. The alpha threshold was set at 0.05.

Results

In this study, 30 infants with a mean gestational age of 30.3
+ 1.23 (range: 24-32) weeks were included in group 1 and 30
infants with a mean gestational age of 29.73 + 1.56 (range:
25-32) weeks were included in group 2. In group 1, 14 infants
were males and 24 were born by cesarean delivery; in group 2,
16 infants were males and 25 were born by cesarean delivery.
Groups 1 and 2 had six and nine infants with birth weights
< 1,000 g, respectively. There were no differences in maternal
characteristics between the groups (maternal age, pregnancy
follow-up, presence of preeclampsia, or maternal serum
calcium, phosphate, or ALP levels).

The demografic characteristics and clinical data of both groups
are shown in Table 2. There were no differences between the
groups in diseases encountered during the hospital stay or
drugs that could contribute to osteopenia of prematurity
(Table 3).

There were no differences between the groups in first-day serum
calcium, phosphorus, or ALP levels (Table 4). Osteopenia of
prematurity was diagnosed in five patients (16.7%) in group 1
and two patients (6.7%) in group 2. There were no significant
differences in the development of osteopenia of prematurity
between the two groups.
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There were no differences in serum calcium, ALP, gamma-
glutamyl transferase, or TRP levels between the two groups at
40 GW. However, serum phosphate levels were lower in group
1 compared to group 2 (p = 0.04) (Table 5). Femur radiographs
revealed stage 1 osteopenia in two patients in group 1.

Table 2. Demographic characteristics and clinical data

Group 1 Group 2 p-value

Mean + SD Mean + SD
Gestational age (weeks) | 30.3 +1.23 29.73 £ 1.56 0.335
Birth weight (g) 1216.67 +247.97 | 1141.67 +275.35 | 0.272
Length of hospital stay 35.80 + 19.65 38.431+19.13 0.601
(days)
Achievement time of full 22.20 £ 16.58 20.23+£12.83 0.609
enteral feeding (days)
Duration of TPN infusion | 17.17 + 12.87 16.46 £ 11.15 0.823
(days)

n (%) n (%) p-value++
Antenatal steroid use 18 (60.0%) 21 (70.0%) 0.417
Cesarean delivery 24 (80%) 25 (83.3%) 0.739
SGA 11 (36.6%) 13 (43.3%) 0.87

+ Student t test, ++ Chi-square test, TPN: total parenteral nutrition; SGA: small for

gestational age; SD: standard deviation

Table 3. Previous diseases and medication use

Group 1 (n=30) | Group 2 (n=30) | p-value

n (%) n (%)
Sepsis (n=31) | 16 (53.3%) 15 (50.0%) 0.796
NEC (n = 8) 5(16.7%) 3(10.0%) 0.706
BPD (n = 14) 4(13.3%) 10 (33.3%) 0.067
IVH (n = 8) 4(13.3%) 4(13.3%) 1.000
PDA (n=9) 4(13.3%) 5(16.7%) 1.000
RDS (n = 29) 11 (36.7%) 18 (60.0%) 0.071
Steroids (n = 9) 3 (10%) 6 (20%) 0.472
Diuretics (n=13) | 7 (23.3%) 6 (20.0%) 0.754
Methylxanthine | 17 (56.7%) 18 (60.0%) 0.793
(n =35)

Chi-square test or Fisher's exact test was used, NEC: necrotizing enterocolitis;
BPD: bronchopulmonary dysplasia; IVH: intraventricular hemorrhage; PDA: patent

ductus arteriosus; RDS: respiratory distress syndrome

Table 4. First-day calcium, phosphate, and alkaline phosphatase levels

Group 1 Group 2 p-value
Mean * SD Mean * SD
Calcium (mg/dL) | 8.35+0.96 8.42+1.07 0.791
Phosphate (mg/ | 5.07 +1.54 4.83 +1.60 0.563
dL)
Alkaline 209.36 £ 107.51 | 174.20 + 65.15 0.131
phosphatase
(U/L)

Student’s t-test was used. SD: standard deviation.
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Table 5. Calcium, phosphate, ALP, GGT, and TRP levels at 40 GW

40-week Group 1 Group 2 p-value
parameters Mean # SD (median) Mean # SD (median)

Calcium (mg/dL) | 9.65+ 0.36 9.60 + 0.41 0.642
Phosphate (mg/ | 5.42+1.12 5.97 £ 0.88 0.040
dL)

ALP (U/L) 458.23 £ 184.25 414.73 £ 154.40 0.326
GGT (U/L) 72.07 + 86.57 (49) 66.46 + 81.93 (34) 0.237
TRP (%) 86.67 +7.15 86.40 + 6.58 0.881

Student'’s t-test and the Mann-Whitney U test were used, TRP: tubular reabsorption

of phosphate; ALP: alkaline phosphatase; GGT: gamma-glutamyl transferase

Discussion

Premature infants have a greater risk of low bone mineral
density, and the risk is inversely related to gestational age.
Previous studies have reported a variable incidence of
osteopenia of prematurity. The incidence may be up to 30%
in infants with a birth weight < 1,500 g, and up to 50% in
infants with a birth weight < 1,000 g. However, routine use
of breast milk enhancers and preterm formula milks, and
early aggressive TPN, decreased the incidence to 10-20%
in infants with a birth weight < 1,000 g [13]. Aldemir et al.
retrospectively evaluated 3,691 premature infants and found
that the prevalence of osteopenia was 3.1%. They found that
the prevalence rates of osteopenia were 18.4%, 4.8%, and 1%
in infants with birth weights < 1,000 g, 1,000-1,249 g, and
1,250-1,999 g, respectively (14). We diagnosed osteopenia in 3
of 15 (20%) infants with a birth weight < 1,000 g, and in 4 of 45
(8.8%) infants with a birth weight 1,000-1,500 g, similar to the
previously reported prevalence rates. Regular monitoring of
calcium, phosphate, and ALP levels, breast-feeding or preterm
formulas, breast milk enhancers, and short-duration TPN all
reduce the risk of osteopenia developing in premature infants.

Although osteopenia of prematurity has a multifactorial
etiology, macromineral deficiency is the most important
factor. Other factors that increase the risk of osteopenia
include intrauterine growth restriction, long-term TPN,
steroids, or diuretics,

use of methylxanthine, sepsis,

bronchopulmonary dysplasia, necrotizing enterocolitis,
cholestasis, immobility, and low breast milk calcium and
phosphate levels (15-17). The role of vitamin D in the etiology
of osteopenia of prematurity is not completely understood.
During the first 8 weeks of life, serum 25-OHD levels of infants
are similar to the maternal levels. Due to the sociocultural
conditions and dietary habits in Turkey, maternal vitamin D
deficiency has a high prevalence (7, 8). In a study of 87 infants,
Dijkstra et al. demonstrated lower cord blood 25-OHD and
higher serum ALP levels in infants with vitamin D-deficient
mothers compared to controls (18). In a study of 126 females
of Asian origin by Brooke et al., vitamin D and placebo were

administered to 59 and 67 participants during pregnancy,

respectively. Lower 25-OHD and calcium levels, and higher
ALP levels, were detected in the babies of mothers in the
placebo group compared to the vitamin D group (19). Based
on studies that have demonstrated similar maternal and fetal
25-OHD levels, we investigated serum calcium, phosphate,
and ALP levels, instead of 25-OHD levels, in infants on the
first postnatal day. We did not find any significant differences
between the groups.

Serum calcium, phosphate, and ALP levels are commonly used
in the diagnosis of osteopenia of prematurity. Backstrom et al.
reported that serum ALP levels X900 U/L were associated with
low bone mineral density (sensitivity: 88%; specificity: 71%)
(20). Mitchell et al. demonstrated that an isolated increase
in ALP level was not associated with radiological findings of
rickets and suggested weekly assessment of ALP levels (X 800
IU/L). In our study, two values of ALP > 800 IU/L, at least
1 week apart, in at-risk infants were considered significant.
There was no significant difference in the rate of development
of osteopenia of prematurity between the two groups.

Some studies have demonstrated normal 25-OHD levels,
and normal or raised calcitriol levels, in premature infants
McIntosh et al
demonstrated normal or high 25-OHD levels in eight infants
with a birth weight < 1,000 g (2,000 IU/day vitamin D
administered from the 7th day) and radiological findings of

diagnosed with osteopenia (21, 22).

rickets, suggesting that vitamin D does not play a role in the
development of osteopenia (23). Hillmann et al. demonstrated
that in 45% of 72 very low birth weight premature infants,
daily vitamin D supplementation (400 IU) over 12 weeks was
associated with either no change or a slight increase in vitamin
D levels. The remaining 55% of the infants had vitamin D levels
< 15ng/ml. In the same study, vitamin D levels were not found
to be correlated with serum calcium, phosphate, or ALP levels
during 12 weeks of vitamin supplementation. However, low
levels of serum calcium and phosphate, and high levels of ALP,
were found in the vitamin D-deficient group after 12 weeks
(24). The infants enrolled in our study were re-evaluated at 40
GW, as osteopenia of prematurity becomes clinically apparent
at 6-12 weeks (3). The mean serum phosphate level was lower
in the vitamin D-deficient than control group (p = 0.04), but
there were no differences between the two groups in serum
calcium or ALP levels, TRP percentages, or radiographical
findings in the femur. Maternal vitamin D deficiency may have
contributed to the low serum phosphate levels of the group 1
infants.

Although serum calcium, phosphate, and ALP levels are the
most commonly used parameters for diagnosing osteopenia of
prematurity, they do not have high sensitivity or specificity for
osteopenia (1). Studies have demonstrated that very low birth
weight preterm infants have lower renal phosphate thresholds
and higher urinary phosphate excretion rates than term infants,
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even in the presence of low serum phosphate levels (24, 25).
Harrison et al. suggested that the TRP percentage was the best
indicator of the adequacy of phosphate supplementation, and
TRP percentages > 95% indicated insufficient supplementation.
That study recommended that TRP levels be monitored in cases
with ALP > 500 IU/L and phosphate < 1.8 mmol/L (5.5 mg/dL)
(11). We measured the TRP levels after 40 GW because earlier
measurements may be inaccurate. No statistically significant
differences were found in TRP levels between the groups
despite the low serum phosphate levels in group 1. However,
these findings may be unreliable due to the small sample size
of our study.

The limitations of this study included a short study period
and small number of patients. Furthermore, the number of
infants with a birth weight < 1,000 g, who are at the greatest
risk of osteopenia of prematurity, was lower than the number
of infants with a birth weight of 1,000-1,500 g. The lack of
a consensus definition for the diagnosis of osteopenia of
prematurity, the inadequacy of biochemical parameters and
radiological imaging to diagnose osteopenia, and the use of
different reference ranges for 25-OH vitamin D can be counted
as other limitations.

Conclusions

In conclusion, macro-mineral deficiencies may play a key role
in the development of osteopenia of prematurity. Maternal
vitamin D deficiency appears to have a negative impact on
bone metabolism and phosphate levels in infants. Further
studies with larger samples of very low birth weight infants are
required to explore this subject in more depth.
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Abstract

Purpose: To report four patients with optic disc pit-maculopathy (ODP-M) treated with transplantation of
internal limiting membrane (ILM) flap, obtained by two different ILM peeling techniques, into the optic disc
pit (ODP).

Method and Patients: One eye of 4 patients with ODP-M underwent 23 gauge pars plana vitrectomy. Three
patients underwent ILM peeling, free ILM flap transplantation to ODP, and 15-17% perfluoropropane (C3F8)
gas tamponade. In these 3 patients, the ILM was transplanted to ODP after complete peeling. In one patient,
the nasal fragment of the ILM was left unpeeled and then the peeled ILM flap was folded over the unpeeled
portion and transplanted into ODP.

Results: Serous macular detachment and intraretinal multilayered fluid regressed at the end of the postoperative
3rd month in all cases. In all patients, macular thickness decreased and best-corrected visual acuity (BCVA)
increased in the postoperative 3rd month. An unexpected macular hole (MH) developed in two patients (Case
2, 3). In one of these patients, MH was closed by peeling the wider ILM, and it was observed that BCVA
increased.

Conclusions: ILM flap transplantation to ODP has been observed as an effective surgical technique for the
treatment of ODP-M. In addition, a wider ILM peeling was observed to be effective in closure of the permanent
MH that developed after ILM transplantation to ODP.

Keywords: Optic disc pit; Optic disc pit-maculopathy, Inverted internal limiting membrane flap transplantation;
Free internal limiting membrane flap transplantation; Macular hole

Ozet

Amag: Iki farkli i¢ sinirlayict membran (ISM) soyma teknigi ile elde edilen ISM flebinin optik disk pite (ODP)
transplantasyonu yapilarak tedavi edilen optik disk pit-makiilopatili (ODP-M’li) dért hastanin sunumu.

Metod ve Hastalar: ODP-M’li 4 hastanin bir géziine 23 gauge pars plana vitrektomi uygulandi. Ug hastaya
ISM soyulmasi, ODP% serbest ISM flep transplantasyonu ve %15-17 perfloropropan (C3F8) gaz tamponadi
uygulandr. Bu 3 hastada, ISM tamamen soyulduktan sonra ODP transplante edildi. Bir hastada, ISM’nin nazal
pargasi soyulmadan birakildiktan sonra ISM’nin soyulmus pargasi soyulmamis kisim iizerine katlanarak ODPe
transplante edildi.

Bulgular: Tiim olgularda postoperatif 3. ayin sonunda ser6z makula dekolmani ve intraretinal ok tabakali siv1
geriledi. Ameliyat sonrasi 3. ayda tiim hastalarda makula kalinlig1 azaldi ve en iyi diizeltilmis gorme keskinligi
(EIDGK) arttu. Tki hastada (Olgu 2, 3) beklenmedik bir makula deligi (MD) gelisti. Bu hastalardan birinde daha
genis ISM soyulmasiyla MD kapandig1 ve EIDGK nin arttig1 gézlendi.

Sonuglar: ODP® ISM flep transplantasyonu, ODP-M tedavisinde etkili bir cerrahi teknik olarak gézlenmistir.
Ayrica ODPe ISM transplantasyonu sonrast gelisen kalict MD’in kapatilmasinda ikincil daha genis ISM
soyulmasinin etkili oldugu gozlendi.

Anahtar Kelimeler: Optik disk pit; Optik disk pit-makiilopati, Kivrilmig i¢ sinirlayict membran flebi
transplantasyonu; Serbest i¢ sinirlayici membran flebi transplantasyonu; Makula deligi

Cite this article: Kucuk MF., Erol MK. Internal Limiting Membrane Flap Transplantation into the Optic Disc Pit with Two
Different Internal Limiting Membrane Peeling Techniques in Optic Disc Pit Maculopathy. Turk J Health S. 2021;2(3):pp.36-41.
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Introduction

Optic disc pit (ODP) is a cavitation caused by a congenital
developmental defect in the optic disc (OD) [1]. 25-75% of
ODP cases develop maculopathy in which the retinal pigment
epithelial layer changes after the accumulation of fluid in the
retinal layers and / or subretinal region [2, 3]. The origin of the
fluid in optic disc pit-maculopathy (ODP-M) is controversial
(4, 5]. The debate over ODP-M began with the ODP-M study
of K.T.A Halbertsman (1927), who claimed that maculopathy,
reported by James in 1913, did not develop due to ODP [6].

ODP-M usually occurs between the ages of 30 and 40 [7],
but has also been reported in children [8]. Best-corrected
visual acuity (BCVA) regresses up to 20/70 or even more [9].
Patients with a reduction in BCVA of up to 20/200 have been
reported, as well as patients with spontaneous improvement
[10]. Although surgical treatment is discussed, there are also
clinics where different surgical procedures are performed due
to the development of significant vision loss in many untreated
cases [10, 11]. Because of the importance of vitreopapillary
traction in ODP development, pars plana vitrectomy (PPV) is
currently the most widely accepted treatment modality [1, 12,
13]. Furthermore, treatment methods in addition to PPV are
discussed due to the unknown source of the fluid and different
clinical approaches [11, 14]. Peeling of the internal limiting
membrane (ILM), gas tamponade, temporal endolaser
photocoagulation, injection of autologous platelet, temporal-
side single radial optic neurotomy, transplantation of an ILM
piece to ODP are some of the adjuvant treatments discussed
[15-20].

Some recent studies have shown that ILM flap transplantation
to ODP is an effective surgical technique. [21-28]. In this study,
we present the results of different methods of this new surgical
technique, about which there are few studies in the literature.

Methods

Four eyes of four patients with ODP-M were treated and
followed up with the technique of ILM flap transplantation
to ODP. Informed consent was obtained from each patient
regarding the use of clinical data. The study was compliant
with the 1964 Helsinki declaration. Pre and postoperative
comprehensive eye examinations were performed in
all patients, including BCVA, slit lamp biomicroscopy,
tonometry measurements, and fundus examinations. Fundus
autofluorescence photograph and color fundus photographs
were performed with Visucam NM / FA (Carl Zeiss, Germany).
Macular thickness (MT) measurements were performed with
Cirrus high-resolution (Optical Coherence Tomography)
OCT, model 5000 (Carl Zeiss Meditec Inc., Jena, Germany)
and OCT-Angiography (OCT-A) were performed using RTvue

100 OCT-A (Optovue Inc., Fremont, CA).

Surgery

In all patients, 23-gauge PPV was performed. In Cases 1, 3
and 4, ILM was peeled from the temporal region of the macula
to the temporal edge of the OD, and a small section on the
nasal region of the macula was left unpeeled. ILM was then
transplanted into ODP by inverting the flap, which we named
‘inverted ILM flap transplantation’ (IILMFT). In Case 2, ILM
was completely peeled and transplanted into ODP, which we
named ‘free ILM flap transplantation’ (FILMFT). In Cases
2 and 3, a single-row macular barrier endolaser (MBEL)
was applied to the nasal region of the macula. Finally, gas
tamponade (15-17% C3F8) was performed in all eyes. All the
cases were operated on by the same surgeon.

Case 1

Preoperative findings: At the first examination of the 38-year-
old male patient, BCVA in the left eye was 20/63. ODP, serous
macular detachment (SMD) and intraretinal multilayered
fluid (IMLF) were detected in the left eye. The patient was
diagnosed with ODP-M in his left eye. The MT was 685 W in
the most raised area. After 13 weeks of follow-up, surgery was
planned when BCVA regressed to 20/200, SMD increased, and
MT increased to 990 p (Figure la-d).

Figure 1. Preoperative color fundus (a), autofluorescence (b), OCT images (c,
d) of Case 1. ODP, SMD, IMLF are seen in a, b, ¢ and d images. Postoperative
color fundus (e), autofluorescence (f), OCT images (g, h) of Case 1. Color
fundus and autofluorescence were obtained at week 47, OCT images at week
96 postoperatively. ILM flap (white arrow) plugged into ODP is seen (g). Surgical
technique: IILMFT

Case 2

Preoperative findings: At the first examination of an 11-year-
old female patient, BCVA was 20/200 in the left eye. Based
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on the presence of ODP, SMD, and IMLF in the left eye, she
was diagnosed with ODP-M. Six weeks later, when BCVA
decreased to 20/400 and the MT increased to 1036 y, surgery
was planned (Figure 2a-d).

Figure 2. Preoperative color fundus (a), autofluorescence (b), OCT images (c, d) of
Case 2. ODP, wide SMD, and IMLF are seen in a, b, c and d images. Postoperative
color fundus (e), autofluorescence (f), OCT images (g, h) of Case 2. Macular hole
development is seen in the color fundus (e), autofluorescence (f) and OCT images
(g) at the postoperative 20th week. OCT image (h) after the second operation
shows that the macular hole is closed.Surgical technique: FILMFT and MBEL
during the first operation, and wider ILM peeling during the second operation.

Case 3

Preoperative findings: At the first examination of a 44-year-old
female patient, BCVA was 20/200, and SMD and IMLF were
detected in the left eye with ODP. Therefore, the patient was
diagnosed with ODP-M. Six weeks later, surgical treatment
was planned when SMD and the MT increased and BCVA
decreased to 20/400 (Figure 3a-d).

Figure 3. Preoperative color fundus (a), autofluorescence (b), optical coherence

tomography images (c, d) of Case 3. ODP, SMD, and IMLF are seen in a, b, c and
d images. Postoperative color fundus (e), autofluorescence (f), optical coherence
tomography images (g, h) of Case 3. ¢, f, g, h images were obtained at 52 weeks
postoperatively and they show disruption in the photoreceptor layer. Surgical
technique: IILMFT and MBEL.

Case 4

Preoperative findings: At the first examination of a 24-year-old
female patient, BCVA was 20/400, and ODP, SMD, and IMLF
were detected in the left eye; thus, the patient was diagnosed
with ODP-M. Additionally, the left eye had a narrowed eyelid
at inward gaze, and the fellow eye had restricted outward gaze.
After two weeks of follow-up, surgery was scheduled when
BCVA decreased to 20/400, the MT increased to 492 y, and
SMD expanded (Figure 4a-d).

Figure 4. Preoperative color fundus (a), autofluorescence (b), OCT images (c, d) of
Case 4. ODP, SMD, and wide IMLF are seen in a, b, ¢ and d images. Postoperative
color fundus (e), autofluorescence (f), OCT images (g, h) of Case 4. Color fundus,
autofluorescence and OCT images were obtained at 43 weeks postoperatively.

Surgical technique: IILMFT
Result

Case 1

Postoperative findings: BCVA was 20/25 at 24 weeks
postoperatively. SMD and IMLF disappeared at the 24th week.
At the postoperative 96th week, the MT decreased to 303 p
(Figure le-h).

Case 2

Postoperative findings: BCVA was 20/50 at the 19th week
postoperatively. The MT decreased to 456 w. SMD and
IMLF regressed. However, unexpected macular hole (MH)
development was observed at the 20th week. Reoperation was
performed at the 25th week due to the persistence of MH.
At the 64th week, MH closed, SMD disappeared, the MT
decreased to 34 7y, and IMLF was no longer seen (Figure 2e-
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h).
Case 3
Postoperative findings

We managed to communicate with the patient at the 52nd
postoperative week. BCVA was 10/400, the MT was 619 y, and
SMD and IMLF were evident. Unfortunately, we detected an
MH with the atrophy of the photoreceptor layer. This is why
we were not able to consider secondary surgery (Figure 3e-h).

Case 4
Postoperative findings

At the postoperative 43rd week, BCVA was 20/25, IMLF and
SMD disappeared, and the MT decreased to 342 p (Figure 4e-
h).

Discussion

Combined surgical treatments have been used in the treatment
of ODP-M in recent years. Although successful results have
been reported with different surgical techniques, controversy
continues [14-20]. Vitreopapillary and vitreoretinal traction
are important in the pathogenesis of ODP-M, and it is
thought that fluid is directed to the retina due to the pressure
difference caused by traction [13, 29, 30]. It has been shown
that intraretinal and subretinal fluid is reduced in ODP-M
after PPV surgery to eliminate traction. Similarly, we detected
preoperative vitreopapillary traction in our cases and applied
PPV to all patients. While PPV is generally considered the main
treatment, most studies have also used adjuvant treatments to
PPV. Surgical success, side effects, and possible complications
of adjuvant treatments are also controversial. [15-20]. One of
the reasons for the controversy is that the source of intraretinal
or subretinal fluid is unknown. The goal of most adjuvant
therapies is to prevent fluid transfer to the retina. The aim here
is based on the hypothesis proposed by Jain and Johnson. In
this hypothesis, it is claimed that there is a transition between
the extraocular region and the intraocular cavities due to
a defect in the lamina cribrosa and/or juxtapapillary sclera
[1]. Endolaser treatment is one of the adjuvant treatments.
Endolaser is used alone or in combination with other adjuvant
treatments in PPV. It has been claimed that endolaser therapy
alone does not contribute to anatomical success in PPV [31].
In addition, photocoagulation to the edge of the OD to create
a barrier has been criticized for the development of permanent
scotoma in the maculopapular bundle [15, 32]. In the current
study, while we applied endolaser in 2 of our cases (Case 2-3),
we did not apply it in the others. However, we did not observe
any anatomical or visual differences between our cases.

Surgical outcomes of ILM peeling are also discussed [17].
ILM peeling is claimed to eliminate tangential traction from
the retina and help withdraw fluid from the retina [33].
Marticorena et al. reported the dissolution of ODP-M after ILM

peeling to the patient who failed with PPV, gas tamponade,
and endolaser [34]. Wider ILM peeling has been shown to
cause reduced retinal sensitivity, foveal tissue thinning, and
anatomical damage [17, 33, 35]. In our study, we observed MH
development and macular changes in Case 2 and 3. However,
in Case 2, we observed that persistent MH that developed after
ILM transplant to ODP was closed with wider ILM peeling.
Similarly, Sborgia et al observed that ILM peeling was more
effective in IMLF [25].

Recently, studies have been conducted on the techniques of
ILM flap transplantation to ODP to prevent fluid migration
caused by ODP. [20-28]. It is claimed that the ILM flap may be
a barrier to prevent fluid passage into and under the retina. In
these studies, the ILM flap was transplanted to the ODP with
two different techniques. In the first technique, the temporal
part of the macula was peeled to include the fovea region, while
the nasal part of the macula adjacent to the OD was folded
without peeling and transplanted to the ODP (IILMFT). In the
second technique, the ILM completely peeled from the macula
was transplanted to the ODP as a free flap (FILMFT). In our
study, we performed the free flap technique in one of four
cases and the inverted flap technique in three cases. Different
anatomic and functional results have been reported with these
techniques. Pastor-Idoate S. et al suggested that folding of the
peeled ILM fragment over the macular region left non-peeled
(IILMFT) adjacent to ODP may serve as a scaffold for Miiller
grade cell proliferation and may induce gliosis [28]. Ravani et al.
compared these two different ILM transplantation techniques
[26]. There are not many studies comparing their efficacy since
it is a rare clinical situation. Studies on ILM transplantation
to the ODP are mostly in the form of case reports. Our case
series seems to be one of the most reported studies with these
techniques.

Many cases of spontaneously resolving ODP-M have been
reported in the literature [36-38]. If spontaneous recovery was
not observed in the studies, the prognosis was not good for
patients who were not treated or not treated in a timely manner
[37, 38]. It has been suggested that irreversible changes may
develop in the pigment epithelial layer and retinal cells due
to chronic SMD and IMLF [37-39]. Although the macula was
reattached in these cases, it was observed that there was no
improvement in visual functions [37]. As suggested in Bloch’s
study, the development of SMD and visual impairment may be
important clinical findings to prioritize surgery [39]. However,
Pastor-Idoate S et al reported that the duration of preoperative
symptoms did not affect postoperative macular reattachment
[28]. Rayat ]S et al., on the other hand, have observed that the
retinal pigment epithelium-Bruch membrane complex and
photoreceptor cells are damaged in chronic and refractive
maculopathies [40]. In addition, Spaide et al. observed
that photoreceptor apoptosis and subretinal precipitates
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prevent visual recovery in chronic or refractory processes
[30]. Similarly, we found chronic retinal degenerative
findings in Case 3. In this Case with preoperative low BCVA,
postoperative vision improved slightly in the first three months
but decreased in the 24th month. In 80% of Pastor-Idoate S. et
al’s cases, structural recovery was prolonged to one hundred
and eighty days. In this study, we observed that the structural
improvement in Case 1 reached the twenty-fourth week.
In Case 3, subretinal and intraretinal fluid was withdrawn
in six months. In our second Case, subretinal fluid was not
observed after the closure of the MH with ILM in the second
surgery. In our second Case, persistent full-thickness MH
developed, similar to that reported by Hara [23] and Navrocki
[21]. However, in the second operation, we observed that the
MH was closed with the transplantation of the ILM obtained
by peeling the wider ILM, and then the vision improved.
Muhammed OA et al. [20] and Sborgia G et al. [25] reported
that BCVA started to improve in the first month and reached
expected high levels in the sixth month. However, Pastor et al
[28] found this improvement over a longer period. Caporossi
et al. observed both visual and structural improvement at ten
months and no recurrence at follow-up [27]. Pastor Idoate et
al. [28] reported no recurrence within six to twelve months
of the follow-up period. Two of the three cases presented by
Nawrocki et al [21] were reoperated for recurrence. Pastor et al
[28] stated that they did not see the desired level of functional
improvement (44%) in the long term in chronic and refractive
cases. However, in our study, we observed that BCVA increased
as the follow-up periods increased in the first year.

Large case series and long follow-up studies are needed to be
considered as successful adjuvant techniques and to compare
these techniques. However, in such rare clinical situations,
this will not be easy. There are few published studies that we
have seen to date and that there are not enough patients in the
studies.

In conclusion, ILM flap transplantation to ODP has been
observed as an effective surgical technique for the treatment of
ODP-M. In addition, a wider ILM peeling was observed to be
effective in closure of the permanent MH that developed after
ILM transplantation to ODP.
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Abstract

Aim: Many people around the world are still affected by coronavirus (COVID-19) disease. The high spread
rate of the COVID-19 and the number of deaths make it more important than ever to understand the behavior
of the disease. In this work, the effects of health policies on the COVID-19 process is examined by taking into
account various data.

Material and Methods: Official articles, circulars issued by decision makers, Worldometer and Our World in
Data websites are used to study the effects of the health policies on the COVID-19 process from 10.03.2020
to 30.06.2021. The scenario in which the appropriate precautions were not taken by decision makers is also
considered by simulating data with the method of least squares.

Results: It has been determined that the measures taken have positive effects with a delay of 12-15 days. We
observe that the policies adopted for the COVID-19 process are effective in reducing the number of cases and
deaths. We note that there were increases in the number of cases after the removal of some measures. Overall,
Turkey’s situation in terms of total case and mortality rates in COVID-19 process is better than the average of
some European and neighboring countries.

Conclusion: The results shows that Turkey has quite disciplined and successful health policy to overcome
coronavirus disease.

Keywords: COVID-19, modelling, least squares method, health policy, Turkey

Ozet

Amag: Diinya ¢apinda ¢ok sayida insan hala COVID-19 siirecinden etkilenmektedir. Pandeminin ytiksek
yayllma hizi ve 6liim sayisi, hastaligin davranigini/seyrini anlamayr her zamankinden daha 6nemli hale
getirmektedir. Bu ¢aligmada, uygulanan saglik politikalarinin COVID-19 siirecine etkileri incelenmistir.

Materyal ve Metod: Tiirkiyede viriisiin ortaya ¢iktig1 10.03.2020 ile 30.06.2021 tarihleri arasindaki stiregte
uygulanan saglik politikalarinin COVID-19 siirecine etkisinin aragtirilmasi igin ilgili yonetim organlari
tarafindan ¢ikarilan genelge ve resmi yazilar ile Worldometer ve Our World In Data internet sitesi kullanilmistar.
S6z konusu politikalarin uygulanmamasi durumunda karsilagilabilecek tabloya iliskin modellemeler en kiigtik
kareler yontemi kullanilarak grafige dontistiiriilmistir.

Bulgular: Alinan 6nlemlerin 12-15 giin gecikmeli olarak olumlu etkilerinin oldugu gozlemlenmektedir.
Covid-19 siirecine yonelik benimsenen politikalarin vaka ve 6liim sayilarinin azalmasinda etkili oldugu
goriilmektedir. Bazi kisitlamalarin kaldirilmasiyla vaka sayilarinda artislar olmakla birlikte, sonug olarak,
Tirkiye'nin durumunun toplam vaka ve 6lim oranlar: bakimindan bazi Avrupa ilkeleri ile komsu tlkelere
gore daha olumlu oldugu tespit edilmistir.

Sonug: Sonuglar, Tiirkiyenin koronaviriis hastaligini yenmek igin oldukea disiplinli ve basarili bir saglik
politikasina sahip oldugunu gostermektedir.

Anahtar Kelimeler: Covid-19, modelleme, en kiigiik kareler yontemi, saglik politikasi, Tiirkiye

2021;2(3):pp.42-48.
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1. Introduction

The coronavirus disease 2019 (COVID-19), which was first
seen in the city of Wuhan (China) at the end of December-2019
and spread rapidly all over the world, has been announced as
an international pandemic by the World Health Organization
(WHO) in March-2020 [1, 2]. So far, the pandemic in China
appears to be basically under control, but many people around
the world are still affected. The high spread rate of the pandemic
and the number of deaths make that more important than
ever to understand the current mathematical models. For this
reason, the course of the disease (the rate of spread, duration
of the disease, etc.) and its possible effects are among the most
discussed and studied subjects by scientists in all countries
around the world [3, 4, 5].

In the initial phase of COVID-19, countries have developed
different policies in the health sector [6, 7]. In this context,
countries generally adopted suppression or pacification
strategies [8, 9]. The suppression strategy is a policy in which
the government is effective and various restrictive measures
are taken. On the other hand, the pacification strategy is
characterized by slowing down the pandemic in the long
term and protecting certain groups against the pandemic
during periods when the need for health services is high [8,
10]. Turkey has adopted the suppression strategy and several
restrictions have been applied in this context. In addition,
the coronavirus scientific committee and filiation teams were
formed, pandemic hospitals and the characteristics of these
hospitals were determined. Moreover, financial support to the
health system has been increased and government support has
been provided strongly for vaccine studies.

This study aims to investigate the effect of health policies in
the process of managing the COVID-19 pandemic in Turkey
on components such as total number of cases, number of
daily cases, total death, daily death, number of active cases,
and number of cases at risk of death. In the study, especially
critical dates regarding the policies applied during the
pandemic process are discussed. The determinations are made
by applying the sources such as circulars and official articles
issued by decision makers, Worldometer and Our World
in Data websites [11, 12]. The study consists of the data and
health policies applied during the COVID-19 process from
10.03.2020 to 30.06.2021.

2. Material and Methods
2.1. The COVID-19 Process and Policies

In this section, we summarize some critical measures and
decisions during the COVID-19 pandemic process for Turkey
in chronological order in Table 1.

2.2. Effects of Adopted Policies on the Course of the
Pandemic

In this section, the impact of the policies adopted during the
COVID-19 process on the course of the pandemic in terms of
various variables (such as daily number of cases, daily deaths,
number of active cases and number of cases at risk of death) are
examined and some inferences are made by taking into account
some critical measures, decisions, and implementations on the
dates indicated in Table 1. In order to visualize the data more
clearly with graphics, we extend the timeline by including
the dates before and after the critical decisions. Simulations
when the mentioned policies are not implemented have also
been discussed by applying the method of least-squares using
appropriate polynomials [13] and converted into graphs via
Microsoft Excel.

2.3. A Comparison of Some Developed Countries with
Turkey

In this section, we aim to investigate the struggle in Turkey
with a reliable and holistic approach. Therefore, the situation
in Turkey during the fight against COVID-19 is compared with
the developed countries of Europe or neighboring countries
such as Russia and Iran in terms of the indicators such as the
rates of total number of cases and deaths.

3. Results
3.1. Effects of Adopted Policies on the Course of the
Pandemic

The impact of the policies adopted during the COVID-19
process on the course of the pandemic in terms of various
variables are examined. In order to visualize the data more
clearly, the timeline is extended including the dates before and
after the critical decisions

3.1.1.  Effects of Decisions on Daily Cases and Deaths

In Figure 1, we observe that the policies which were taken
on 3-4 April 2020 and implemented as a curfew on 11, 17-
19 April 2020 reduced the rapid increasing number of cases
and deaths since mid-March and showed a positive effect with
a delay of 12-15 days. The number of daily cases, which was
5138, decreased to around 2600 at the end of April by taking
appropriate precautions. In Figure 1, we also focus on the
case: What would happen if the precautions were not taken?
According to the linear simulation by the method of least
squares, the number of daily cases could reach over 8000 at
the end of April if there were not any precautions and if the
increasing trend that started in mid-March was continued.
In addition, the number of daily deaths was under 100 at
the end of April which could exceed 200 if there were not
any precautions. We note that, the simulation is obtained by
extending the behavior of actual data from March 25 to April
11, 2020, beyond April 11, 2020.
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Table 1. The timeline of the decisions and practices to take the COVID-19 pandemic under control in Turkey (The dates were collected by following the reports from the

Republic of Turkey Ministry of Health)

Date Event

10.Mar.20 | The first coronavirus case in Turkey.

14.Mar.20 | Stopping the two-way flights to Germany, France, Spain, Norway, Denmark, Belgium, Austria, Sweden and Netherlands unilaterally from 08:00 on 14 March
until 17 April 2020.

15.Mar.20 | Stopping Umrah departures as of February 27, 2020, and planning for an early return for citizens who have already gone.

16.Mar.20 | Taking a break in primary, secondary and high school education for one week and university education for three weeks.

23.Mar.20 | Initiation of administration of the favipiravir to patients in intensive care.

24.Mar.20 | All local and intercity public transportation vehicles, accepting passengers at a rate of 50% of the passenger carrying capacity specified in the vehicle
license for a temporary period.

25.Mar.20 | Extension of the break in education until April 30, 2020.

3.Apr.20 Expanding the scope of the curfew: imposing a curfew for those born on January 1, 2000 and above, introducing a mask requirement in public areas such
as markets and bazaar. Suspension of entry and exit from 30 metropolitan cities and Zonguldak for 15 days.

4.Apr.20 Turkish Airlines' domestic flights were suspended until 20 April 2020.

11.Apr.20 | Comprehensive curfew: Declaring a curfew in 30 metropolitan cities and Zonguldak for 48 hours starting from 00:00 on Saturday, April 11, 2020.
Implementation of the same curfew decision for 17-19 April 2020 and 22-26 April 2020.

4.May.20 | Partial prohibitions: Controlled Social Life.

1.Jun.20 After the first period of the measures, the removal of certain bans starting from 1 June 2020.

26.Aug.20 | Allowing alternate, flexible and remote working in public institutions and organizations.

21.Sep.20 | The beginning of face-to-face education in kindergarten and primary school (1st grades).

12.0ct.20 | Opening of all primary schools, village schools, 8th and 12th grades and schools for children with special needs.

18.Nov.20 | Restrictions and the introduction of various prohibitions again

25.Nov.20 | Initiation of disclosure of previously unexplained asymptomatic (asymptomatic, mild) cases.

13.Jan.21 | Approval for emergency use of CoronaVac vaccine in Turkey.
Application of the on-site decision period within the scope of controlled normalization. Categorizing the provinces in four different risk groups (low,
medium, high, very high).

1.Mar-21 Cancellation of the ban on people over 65 and under 20 years old, starting education at all education levels, and cancellation of the weekend curfew in
low and medium-risk cities. In high and very high-risk cities, only 8, 12, primary schools and pre-school education institutions are opened. Increasing the
curfew period for those over 65 and under 20 years old. Businesses such as cafes and restaurants starting to accept customers again with 50% capacity
in all provinces except very high-risk provinces. Continuation of the curfew between 21.00-05.00 throughout Turkey.

29.Mar.21 | 58 provinces turning into very high-risk groups, reintroducing weekend curfews.

2.Apr.21 Application of the first dose of Biontech vaccine in Turkey.

14.Apr.21 | Extending restrictions: Two-weeks partial closure implementation. Limitation in many areas, especially the curfew implementation between 19.00-05.00
on weekdays and the entire weekend.

26.Apr.21 | Suspension of education at all levels and postponement of exams to a later date.

29.Apr.21 | Announcement of full closure until May 17, 05:00. Suspension of education at all levels and postponement of exams. Announcement that intercity public
transportation vehicles will operate at 50% capacity. Announcement that chain markets will be closed on Sunday.

4.May.21 The number of vaccines made in Turkey exceeds 23 million doses.

16.May.21 | Curfew between 21.00-05.00 on weekdays and full day on weekends. Cancellation of the curfew for citizens under age 18 and aged 65 years old who
has received two doses of vaccination. Prohibition of using public transport for citizens under 18 and over 65 years old, regardless of whether they are
exempt from the restriction. Opening of shopping centers between 10.00-20.00 on weekdays and completely closed on weekends. Extension of the
current visitor restriction in social protection/care centers such as nursing homes, rehabilitation centers, children’s homes until June 1, 2021. Starting of
international flights from abroad to Turkey.

number of daily deaths due to COVID-19 could be lower than
actual data.

In Figure 2, we observe the continuity of the decreasing trend
(starting around mid April) in the number of daily cases and

deaths until the end of May despite the controlled social life . ;o000 o “Allowing alternate, flexible and remote

policies on May 4, 2020. Although there was a partial increase (/1 ip public institutions and organizations - August 26,

after the removal of certain bans on June 1, 2020, the number  5050” and “Starting face-to-face education in kindergarten

of daily cases and deaths was within controllable limits with ;4 primary school (1st grades) - September 21, 2020” caused

the adaption of the controlled social life. In Figure 3, we also
focus on the situation if the administrative implementations
continued in a similar way. The linear simulation obtained by
the method of least squares shows that the number of daily

cases, which were around 1200, could be around 800, and the

a slight increase in the number of daily cases and deaths from
the beginning of October 2020. With the decision of “opening
all primary schools, village schools, schools for 8th and 12th
grades and children with special needs - October 12, 20207,

the increasing trend accelerated, and the number of daily cases
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were around 2200 and the number of daily deaths were at the
level of 75 by the end of October 2020. In order to control this
situation, a couple of decisions including various restrictions
and prohibitions were taken on November 18, 2020 and
therefore a favorable process continued until the beginning
of March 2021 with the sensibility of the society on obeying
the recommendations. After the “controlled normalization”
decision on March 1, 2021, the number of cases and deaths
increased again and the cases on a daily basis reached to 63000
and deaths to over 350 by mid-April 2021.
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Figure 1. (a) The impact of the decisions (3-4 April 2020) on the number of daily
cases. (b) The impact of the decisions (3-4 April 2020) on the number of daily
deaths

Here, we also focus on the case: What would happen if the
administrative implementations and social reflexes until
March 1, 2021, continued in a similar way? Using the actual
data from January 15 to March 1, 2021 for the method of
least squares with quadratic polynomials, we observe that the
number of cases might be around 15000 instead of 40000 and
the number of deaths at the level of 50 instead of 180 by the
end of March 2021 (Figure 4. (a)-(b)).

The reimposition of the curfew on the weekend of 29 March
2021 did not provide the desired level of improvement to
change the negative situation in which the number of cases
and deaths increased rapidly and 58 provinces turned into very
high-risk groups. The increase in the number of daily cases
and deaths was stopped at high numbers with the extension of
restrictions on April 14,2021 and a two-week partial closure. It
is well known that the number of daily cases decreased to 7000
and deaths decreased to 120 by the end of May 2021 with the
effect of some measures accompanying the radical decisions
such as “suspending education at all levels” on April 26, 2021,

and “declaring a full closure until 05:00 on May 17, 2021” on
April 29, 2021. In Figure 5, we focus on the situation when
these measures are not taken or applied. The linear simulation
obtained by the method of least squares show that the number
of daily cases that occurred around 11,400 might reach 100,000
and the number of daily deaths, which were around 240, could
exceed 500 in mid-May 2021.
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Figure 2. (a) May 4, 2020: Daily cases in the period of controlled social life (b) May

4,2020: Daily deaths in the period of controlled social life

In addition to administrative measures, there are also some
policies in the control of coronavirus: Vaccination began on
April 2, 2021 and the number of vaccination exceeded 23
million doses by May 4, 2021. In Figure 6, we observe a stable
process that continued until the end of June 2021 by taking
revised precautions on May 16, 2021.

3.1.2. Effects of Vaccinations

In Figure 7, we observe high number of cases in mid-April 2021
and therefore the number of severe patients and the number of
daily deaths reached its maximum value in this period. The
growth rate of the number of vaccinations, together with the
measures taken in May 2021, played an important role in the
reduction of cases and deaths to relatively normal numbers at
the end of May 2021.The fact that the priority of first dose or
second dose vaccination was started for people who are at a
high-risk of being affected by COVID-19 (i.e. over 65 years old
or people with chronic disease) is an evidence that strengthens
this assessment. The total number of vaccines administered in
Turkey is given in Figure 7 as a column chart.
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Figure 3. (a) The impact of the decisions (1 June 2020) on the number of daily
cases. (b) The impact of the decisions (1 June 2020) on the number of daily

deaths.
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3.2
Turkey

A Comparison of Some Developed Countries with

The situation in Turkey during the fight against COVID-19
is compared with the developed countries of Europe or
neighboring countries such as Russia and Iran in terms of the
indicators such as the rates of total number of cases and deaths.

3.2.1.  Turkey’s Position in Europe

We start with a comparison in terms of number of total case
(Figure 8. (a)) and total death (Figure 8. (b)) rates for Turkey
and developed countries of Europe such as Germany, England,
France, and Italy. Here, the ratio of the number of cases (or
deaths) to the population for each country is calculated as a
percentage. Then, the weighted average of the four European
countries was again obtained as a percentage and compared
with the change in Turkey.

In Figure 8. (a), we observe that the total case rates in Turkey
are lower than the average of the leading European countries,
but the difference is small. The Figure 8. (b) shows that the
average death rate in Europe is three times higher than in
Turkey which can be seen as the most striking point of the
process. These results reveal that we cannot draw parallels
between the economic development levels of countries and the
results received in the struggle with COVID-19. Republic of
Turkey has one of the most disciplined and successful health
policies in fighting against COVID 19 pandemic.

3.2.2.  Turkey’s Position in the Region

In Figure 9, the course of the pandemic in Turkey is compared
with the leading countries in the region such as Russia and Iran
in terms of the rates of total number of cases and deaths. Here,
we consider the percentage of the total number of cases and
deaths in each period and the ratio of the country’s population
as in previous section.
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Figure 8. (a) Rates of total cases in Turkey and some developed European

countries. (b) Rates of total deaths in Turkey and some developed European
countries

In Figure 9. (a) we observe that the overall case rates in Turkey
are higher than the neighboring countries such as Russia and
Iran, especially after the addition of “asymptomatic cases” to
the daily cases on 25 November 2020. However, the Figure
9. (b) shows that the death rates in Turkey are almost half of
those in Iran and Russia. In the light of these data, it can be
said that the implementations in Turkey give better results
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than the leading countries in the region.
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Figure 9. (a) Comparison of Turkey, Iran, and Russia in terms of total case rates.
(b) Comparison of Turkey, Iran, and Russia by total death rate

4, Conclusion

In this study, the health policies implemented by Turkey
in the fight against COVID-19 in the period of 10.03.2020-
30.06.2021 are discussed. We observe that the policies adopted
for the COVID-19 process are effective in reducing the number
of cases and deaths. We also consider the scenario when the

mentioned precautions were not taken.

It is clear that, it will not be realistic to interpret the COVID-19
pandemic process on the basis of one or two variables such as
“number of case and death” As almost every sector such as
education, production, transportation, agriculture, tourism,
service, supply, etc. are affected in the current process, decision
makers have been taking into account many parameters
to find an optimum solution. In this context, it can be said
that the Ministry of Health has adopted the “occupation rate
of intensive care capacities” as a red line and has adopted an
attitude of increasing or decreasing the restrictions depending
on this rate. In other words, a balanced policy was followed,
centered on “providing a sustainable health service” In
this way, the opportunity was given to the continuation of
economic activities under certain conditions.

Although Turkey’s overall situation in terms of total case
rates in COVID-19 process is better than the average of some
developed European countries, it is worse than the neighboring

countries such as Iran and Russia. However, mortality rates
due to COVID-19 in Turkey are one-third of the European
average and about a half of Iran and Russia. With a holistic
approach that considers both the health policies in Table 1
and the figures which demonstrate the impacts of decisions,
we can conclude that Turkey has a dynamic decision-making
process for COVID-19. Moreover, the results obtained from
these data points out that the health policy implemented in
Turkey is quite successful and the provided health service is
of high-quality.
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Abstract

Aim: Fatigue is an important symptom for patients with Ankylosing Spondylitis (AS). There is no accepted
definitive scale to assess fatigue in AS. The purpose of the study was to measure fatigue by way of different
scales in AS and find variables related to fatigue.

Method: The 77 AS patients and 61 controls were evaluated. Disease activity was evaluated by the BASDAI
and ASDAS. Fatigue was evaluated with Functional Assessment of Chronic Illness Therapy Fatigue Scale
(FACIT-F), Fatigue Severity Scale (FSS) and fatigue-related item of the BASDALI. Fatigue was compared in AS
and controls.

Results: A total of 63.6% of patients had severe fatigue measured by fatigue-related item of BASDATI and 42%
of patients had severe fatigue measured by FFS. The 26.2% of controls had severe fatigue. FSS scores were 3.9+2
in AS patients and 2.3£1.3 in controls (p<0.05). There was strong correlation between FSS and fatigue item
of BASDAI (r=0.763, p<0.05) similarly there was strong correlation FACIT-F score and fatigue-related item
of BASDAI (r=-736, p<0.05). FFS score was 2.38+1.46 in inactive AS patients and 4.87+1.68 in active patients
(p<0.05). Fatigue was statistically significant correlated with pain, disease activity, depression, functional
capacity and anxiety in AS (p<0.05). BASDAI was an independent predictor of severe fatigue in AS (p<0.05).

Conclusion: Severe fatigue is more common in AS, especially those with the active disease. Disease activity,
functional abilities, depression and anxiety were correlated with fatigue. One of the FSS, FACIT-F and fatigue-
related item of BASDALI scores are sufficient to evaluate fatigue

Keywords: fatigue, ankylosing spondylitis,

Ozet

Amag: Yorgunluk, Ankilozan spondilit (AS) hastalarinda 6nemli bir semptomdur. ASde yorgunlugu
degerlendirmek i¢in kabul edilmis kesin bir 6lgek yoktur. Calismanin amaci, ASde yorgunlugu farkli 6lgeklerle
6lgmek ve yorgunluk ile ilgili degiskenleri bulmaktir.

Yontem: 77 AS hastasi ve 61 kontrol degerlendirildi. Hastalik aktivitesi BASDAI ve ASDAS ile degerlendirildi.
Yorgunluk Functional Assessment of Chronic Ilness Therapy Fatigue Scale (FACIT-F), Fatigue Severity
Scale (FSS) ve BASDATnin yorgunlukla iliskili maddesi ile degerlendirildi. Yorgunluk AS ve kontrollerde
kargilastirildi. Yorgunluk ile hastalikla iligkili parametrelerin korelasyonu degerlendirildi.

Bulgular: Hastalarin %63.6’sinda BASDATnin yorgunlukla ilgili maddesi ile olgiilen ve %42’sinde FFS ile
oOlgiilen siddetli yorgunluk vardi. Saglikli kontrollerin %26.2’sinde siddetli yorgunluk vardi. FSS skoru AS
hastalarinda 3.9+2, kontrollerde 2.3+1.3 idi (p<0.05). FSS ile BASDATI'nin yorgunluk maddesi arasinda giiglii
bir korelasyon vard1 (r=0.763, p<0.05), benzer sekilde FACIT-F ile BASDAT'nin yorgunluk maddesi arasinda
da giiglii bir korelasyon vardi (r=-736, p<0.05). Inaktif AS hastalarinda FFS skoru 2.38+1.46, aktif hastalarda
4.87+1.68 idi (p<0.05). Yorgunluk, ASde agri, hastalik aktivitesi, depresyon, fonksiyonel kapasite ve anksiyete
ile istatistiksel olarak anlamli korelasyon vardi (p<0.05). BASDAI, AS hastalarinda siddetli yorgunlugun
bagimsiz 6n gordiiriiciisitydi (p<0.05).

Sonug: ASde, ozellikle aktif hastaligi olanlarda siddetli yorgunluk daha yaygindir. Hastalik aktivitesi,
fonksiyonel durum, depresyon, agr1 ve anksiyete yorgunluk ile iliskilidir. BASDAI skorunun yorgunlukla ilgili
maddesi, FSS, FACIT-Fden biri yorgunlugu degerlendirmek i¢in yeterlidir.

Anahtar kelimeler: yorgunluk, ankilozan spondilit

2021;2(3):pp.49-53.
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Fatigue in Ankylosing Spondylitis

Introduction

Ankylosing Spondylitis (AS) is a chronic inflammatory
rheumatic disease (1). Fatigue has been reported as one of the
most common symptoms of AS, in addition to pain and stiffness
(2). Fatigue is described as a lack of energy and exhaustion
following an activity (3,4). Fatigue has been reported in
various rheumatic diseases (5,6), and some previous studies
have reported a frequency of fatigue at 53-63% in patients with
AS (7,8). Fatigue is an important symptom for AS patients
because it affects physical function, daily and social activities
and causes morbidity (9), it has been reported as one of the
main factors causing work instability in AS (10). Although one
of the most important complaints reported by AS patients is
fatigue, sufficient attention is not granted in the routine follow-
ups and there is no definitively accepted scale to evaluate
fatigue in patients with AS to date. In number of studies,
fatigue in patients with AS has been evaluated solely using
the question regarding fatigue in Bath ankylosing spondylitis
disease activity index (BASDAI) (8,9,11). The purpose of the
study was to assess levels of fatigue in AS and healthy controls
by way of three different fatigue scales and to uncover variables
related to severe fatigue in AS.

Material and Methods

In this cross-sectional study, 77 patients diagnosed with AS
according to the Modified New York criteria (12) and 61 age
and gender matched healthy hospital workers, were included.
The G.POWER.3.1 program was used for power calculation.
Subjects who had another an inflammatory rheumatic
disease, fibromyalgia (FM), Diabetes mellitus, hyperlipidemia,
hypertension, hypothyroidism, osteomalacia and psychiatric
disorders, were excluded. The Visual Analogue Scale (VAS)
was used to assess pain (13).

Disease activity was evaluated by using the BASDAI and the
Ankylosing spondylitis disease activity score (ASDAS). ASDAS
evaluated back pain, morning stiffness, join involvement,
patient general assessment in combination with laboratory
parameters. ASDAS <1.3 indicates an inactive disease, ASDAS
<2.1 indicates low disease activity, 2.1<ASDAS < 3.1 indicates
high disease activity and>3.1 indicates very high activity
(14,15). BASDAI > 4 is defined as an active disease (11).

Functionality was appraised with the Bath Ankylosing
Spondylitis Functional Index (BASFI) (16). Quality of life
was assessed with the Ankylosing Spondylitis Quality of Life
(ASQoL) Scale (17). Depression and anxiety were evaluated by
the Beck depression and Beck anxiety inventory respectively,
higher scores showing more severe depression and anxiety
(18,19).

Fatigue

Fatigue was evaluated using the Functional Assessment of

Chronic Illness Therapy (FACIT) -Fatigue Scale (FACIT-F)
and Fatigue Severity Scale (FSS) and fatigue-related item of
the BASDAI (first question of the BASDAI). The FSS consists
of 9_items that evaluate social, cognitive and physical effects of
tatigue. The scoring is accomplished by calculating the average
of items. A value of 3 or higher indicates severe fatigue (20).
Individuals with an FSS > 3 or fatigue-related item of BASDAI
> 5 were classified as having severe fatigue. FACIT-F scale
consists of 13-items which evaluate the effects of tiredness,
weakness and lack of energy, daily functioning and sleep.
Higher scores indicate higher functional status and less fatigue
(21).

Permission for the study was obtained from the XXXX
University Faculty of Medicine Ethics Committee, decision
number 05-04 on 10/03/2021. Written informed consent was
obtained from all participants.

The IBM SPSS version 22.0 was used for analysis and t-test was
used to compare variables. Correlations between fatigue and
clinical parameters were evaluated using Spearman correlation
test. Binary logistic regression analysis was applied using the
absence or presence of severe fatigue (according to the cutoft
value of 3 for FSS and cut off value of 5 for the fatigue-related
item of BASDAI) as the dependent variable to state predictors

of severe fatigue.
Results

A total of 77 AS patients and 61 healthy controls were evaluated.
The features of subjects are given in Table 1. The mean BASDAI
and ASDAS were 4.5+2.12 and 2.91+1.05 respectively. Some
61%of patients with AS had an active disease according to
the BASDAI (BASDAI >4). Otherwise, 2%, 22.1%, 36.4% and
39% of patients had inactive, low activity, high activity and
very high disease activity respectively, according to ASDAS.
There was 18.2% of patients who were receiving a sulfasalazine
treatment, 18.2% were on biologics and 61% of were on
nonsteroidal anti inflammatory drugs (NSAIDs).

The 63.6% of AS patients had severe fatigue as measured by
fatigue related item of BASDAI and 42 % of AS patients had
severe fatigue as measured by FFS. According to FFS 26.2%
of controls had severe fatigue. According to fatigue item of
BASDAI 36.1% of controls had severe fatigue. Severe fatigue
was more common in AS patients (p<0.05).

FSS was 3.9£2 in AS patients and 2.3%1.3 in controls (p<0.05).
The FFS score was 2.38+1.46 in inactive AS patients (BASDAI
<4) and 4.87£1.68 in active AS patients (BASDAI > 4). The
FACIT-F score was lower in AS than in healthy controls
(p<0.05). The FACIT-F score was 36.03+7.72 in inactive AS
patients and 23.91+9.98 in active AS patients. Fatigue was
higher in active disease compared to inactive disease (p<0.05).

Fatigue in AS patients was statistically significant correlated
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with, pain, disease activity, functional capacity, depression and
anxiety (p<0.05) (Table 2). Differences between fatigue groups
are shown in Table 3. The FSS was strongly correlated with
fatigue related item of BASDAI (r=0.763, p<0.05) and similarly,
there was a strong correlation with the FACIT-F score and
fatigue-related item from the BASDAI (r=-736, p<0.05).

Table 1. Characteristics of the patients and controls

AS patients Healty controls | P value

(n=77) (n=61)
Age 38.31+#10.61 | 38.21+7.34 p>0.05
Gender(naun,percent)
*Female 26 (33.8%) | 19(31.8%) p>0.05
*Male 51(66.2%) | 42 (68.9%) p>0.05
Marital status
-Married 59 (76.6%) | 49 (80.3%) p>0.05
*Non maried 18 (23.4%) 12 (19.7%) p>0.05
Employment
*Employed 51 (66.2%) 58 (95.1%) p<0.05
*Unemployed 26 (33.8%) 3(4.9%) p<0.05
Smoking
-Smoking 28 (36.6%) 12 (19.6%)
*No smoking 49 (63.4%) 49 (80.32%)
Disease duration (year) 9.7+8.13
Fatigue item of BASDAI (range: | 5.23+2.49 3.8211.99 p<0.05
0-10)
FACIT-F 28.63+10.88 | 36.31+8.73 p<0.05
FSS 3.9+2 2.3+1.3 p<0.05
Beck Depression score 12.38+8.68 6.06+8.07 p<0.05
Beck Anxiety score 14.68+10.66 | 6.32+6.75 p<0.05
BASDAI (range: 0-10) 4.5+2.12
ASDAS 2.91+1.05
BASFI (range: 0-10) 3.55+2.86
C-reaktif protein (mg/dL) 0.95+1.76

Binary logistic regression demonstrated that BASDAI is
an independent predictor of severe fatigue in AS patients
(according to BASDALI fatigue item =5, OR: 2.836, p<0.05)
(according to FSS 23: OR:3.453 p<0.05) (Table 4,5).

Discussion

This study was performed to evaluate the fatigue in AS
patients and healthy controls using three different scales and
to evaluated the relation between disease-related parameters
and fatigue in AS. Fatigue was found to be more common in
AS patients. In previous studies, fatigue has been generally
assessed with the fatigue related-item of the BASDAI (8,9).
Therefore this study differentiates itself from others that
have evaluated fatigue in patients with AS, because fatigue
was assessed with three different scores. Indeed fatigue was
evaluated by FSS and FACIT-F as well as the fatigue-related
item of BASDAI The 63.3% of AS patients had severe fatigue
defined as per the BASDALI fatigue score =5 and 54.5% of AS

patients were found the have severe fatigue defined as FSS>3.
Patients with AS had lower FACIT-F scores compared to
healthy controls and also, active AS patients had lower scores
than inactive AS patients. This results supported that healthy
controls and non active AS patients had less fatigue. There was
a the strong correlation between FSS, FACIT-F and fatigue-
related item of BASDAI This result suggests that using one
of these scores in future studies may be sufficient to evaluate
fatigue in patients with AS.

Table 2. Correlation analysis results of AS patients.

FFS FACIT-F fatigue item of
BASDAI

BASDAI r=0.750 p<0.05 r=-0.735p<0.05 | r=0.785 p<0.05
ASDAS r=0.400 p<0.05 r=0.388 p<0.05 r=0.478 p<0.05
BASFI r=0.590 p<0.05 r=0.581 p<0.05 r=0.533 p<0.05
ASQUEL r= 0.642 p<0.05 r=—-0.600 p<0.05 | r=0.569 p<0.05
BECK Depression | r=0.475 p<0.05 r=-0.548 p<0.05 | r=0.349 p<0.05
BECK Anxsiety r= 0.528 p<0.05 r=—0.704 p<0.05 | r=0.472 p<0.05
VAS agri r=0.353 p<0.05 r=0.420 p<0.05 r=0.385 p<0.05
CRP r=0.004 p>0.05 r=0.180 p>0.05 r=0.08 p>0.05

Fatigue has been reported to be related with disease activity
in studies evaluating BASDALI as the disease activity score (8).
In most studies related with AS, disease activity was evaluated
with only BASDAL In this study, disease activity was assessed
with using both BASDAI and ASDAS and it was observed that
fatigue was strongly correlated with both activity scores. AS
patients were grouped as active and inactive disease according
to BASDAI The majority of patients had active disease and
it was also found that active AS patients had more severe
fatigue. It was found that BASDAI predicted severe fatigue
in AS patients evaluated by the FSS scale and the BASDAI
fatigue-related item. Consistently with these results Zhou et al.
reported that BASDAI was an independent predictive factor
for fatigue assessment by FSS (4).

Table 3: Differences between fatigue group with respect to the disease specific

measures.
BASDAI BASDAI p FFS=3 FFS<3 P
fatigue item | fatigue value
25 item<5
Fatigue 6.77+1.59 2.53%1.07 | p<0.05 | 6.7621.89 | 3.4+1.89 | p<0.05
item of
BASDAI
BASDAI 5.55%1.77 2.89+1.54 | p<0.05 | 5.86%1.66 | 3.04+1.5 | p<0.05
ASDAS 3.1610.99 2.47+1.01 | p<0.05 | 3.3210.8 2.4+1.08 | p<0.05
BASFI 4.462.96 1.9+1.72 | p<0.05 | 5.01+2.82 | 1.75+1.63 | p<0.05
ASQoL 10.02+4.44 | 5.2844.55 | p<0.05 | 11.04+£3.9 | 5¢4.07 p<0.05
Beck 14.35¢7.88 | 9%9.07 p<0.05 | 15.8748.9 | 8.2#6.3 p<0.05
depresion
Beck 17.55£11.25 | 9.67+7.34 | p<0.05 | 19.09£11.3 | 9.416.8 p<0.05
anxiety
FACIT 23.42+9.33 | 37.7%6.56 | p<0.05 | 21.76+9.08 | 36.84+6.05 | p<0.05
FFS 4.92+1.7 2.1340.97 | p<0.05 | 5.48+1.22 | 2.01#0.6 | p<0.05

FM has been commonly reported in patients with AS. The co-
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existence of AS and FM leads to confusion in patient-reported
results of disease on account of overlapping symptoms (22).
Therefore in this study, to avoid confusion, patients had
fibromyalgia were not included.

Table 4: Factors related with the presence of severe fatigue (FSS 25) in AS patients

by binary logistic regression analysis.

B SIE Wald Sig Exp (B) 95 % Cl
Age 0.046 0.054 0.729 0.393 1.047 0.942-
1.165
Disease -0.010 0.072 0.018 0.893 0.990 0.860-
duration 1.140
VAS pain -0.188 0.201 0.873 0.350 0.829 0.559-
1.229
BASDAI 1.239 0.533 5.404 0.02 3.453 1.215-
9.817
ASDAS -0.668 0.825 0.655 0.418 0.513 0.102-
2.583
BASFI 0.288 0.309 0.866 0.352 1.334 0.727-
2.445
Beck -0.015 0.067 0.053 0.818 0.985 0.864-
Anxiety 1.122
Beck 0.146 0.068 4.632 0.03 1.157 1.013-
depression 1.321
ASQoL 0.059 0.136 0.188 0.665 1.061 0.813-
1.383
CRP 0.402 0.379 1.124 0.289 1.495 0.711-
3.144

Table 5: Factors related with the presence of severe fatigue (BASDAI related item

= 5) in AS patients by binary logistic regression analysis

B SIE Wald Sig Exp(B) | 95%Cl
Age -0.025 0.029 0.701 0.403 1.025 0.968-
1.085
Disease -0.018 0.037 0.247 0.619 0.982 0.913-
duration 1.056
VAS pain 0.175 0.095 3.396 0.06 1.191 0.989-
1.434
BASDAI 1.042 0.456 5.230 0.022 2.836 1.161-
6.928
ASDAS -0.506 0.482 1.102 0.294 0.603 0.235-
1.550
BASFI 0.071 0.271 0.069 0.793 1.074 0.631-
1.828
Beck -0.068 0.078 0.741 0.389 0.935 0.801-
Anxiety 1.090
Beck -0.025 0.060 0.173 0.678 0.975 0.867-
depression 1.097
ASQoL -0.173 0.169 1.042 0.307 0.841 0.604-
1.172
CRP -0.005 0.135 0.001 0.970 0.995 0.763-
1.297

In the present study, functional disability was found to be
related with fatigue and AS patients with severe fatigue had
worse functionality. Turan et al. found similar result (23).
The relationship between fatigue and acute phase reactants

is still unclear. Dagwnrud et al. reported that there was no

relationship between fatigue and CRP (24). In concordance
with this result there was no relation between fatigue and ESR
and CRP in this study.

showed that nonsteroidal anti-

inflammatory drug therapy did not have a significant effect

Dernis-Labous et al.
on reducing fatigue (9). Bedaiwi et al. found significant but
weak relation between CRP and fatigue. In their study fatigue
persisted in majority of patients, although there was a significant
decrease in FSS by using TNFi therapy (25). Although most of
the AS patients used NSAIDs, the frequency of severe fatigue
was quite high in this study. On the other hand, CRP was not
found to be an independent predictor of severe fatigue. This
result supports that the role of inflammation is still unclear
in severe fatigue and there is a need for studies explaining the
relation between inflammation and fatigue.

Quality of life is significantly reduced in AS (26). In our
study patients with severe fatigue had a lower quality of life
and the frequency of depression was higher in AS. There was
a significant relationship between fatigue and depression.
Aissaoui et al. reported that compared with non-fatigue
patients, fatigue patients had more significant anxiety and
depression (27).

In conclusion, this study had shown that severe fatigue was
more common in AS patients, in particular those with active
disease. Disease activity, functional abilities, depression,
pain and anxiety were significantly correlated with fatigue in
patients with AS. BASDATI was the main independent factor that
predicted fatigue. The effect of inflammation is still unclear in
severe fatigue and studies evaluating the relationship between
inflammation and fatigue in patient with AS are needed. One
of FSS, FACIT-F and fatigue-related item of BASDAI scores is
sufficient to evaluate fatigue.
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Normalization of Increased Upper Trapezius Muscle Activity with EMG
Biofeedback Training in a Patient with Surgically Treated Fragmented
Proximal Humerus Fracture: One-Year Follow-up Results of the Case

Proksimal Humerus Kiriginin Cerrahi Olarak Tedavi Edildigi Hastada Artmis Ust Trapezius
Kas Aktivitesinin EMG Biofeedback Egitimi ile Normalize Edilmesi: Olgunun Bir Yillik

Takip Sonuglar:

Nazim Tolgahan Yildiz'*, Hikmet Kocaman®, Zafer Erden’

I. Hacettepe University Faculty of Physical

Al
Therapy and Rehabilitation bstract

Aim: To evaluate the one-year results of the effects of electromyography (EMG) biofeedback training included
in the traditional rehabilitation program on symptoms, upper trapezius muscle activity, functional status, and
quality of life in a patient with surgically treated fragmented proximal humerus fracture.

2. Karamanoglu Mehmetbey University Faculty
of Health Sciences Department of Physiotherapy
and Rehabilitation

Method: The patients pain severity (Visual Analogue Scale), range of motion (Universal goniometer), grip

strength (Jamar Hydraulic Hand Dynamometer), scapular position (Lateral Scapular Slide Test), fear of
movement (Tampa Kinesiophobia Scale), the functional status of the upper extremity (Disabilities of the Arm,
Shoulder, and Hand Questionnaire), quality of life (SF-36 Scale), upper trapezius muscle activity (surface EMG)
were evaluated before and after the treatment, and at one-year follow-up. The EMG biofeedback training,
which was included in the traditional rehabilitation program, was applied for eight weeks to normalize the
increased upper trapezius muscle activity.

Results: It was found that pain severity and fear of movement were decreased, range of motion, grip strength,
functional status of the upper extremity, and quality of life were increased after the treatment and at one-
year follow-up. Also, the increased upper trapezius muscle activity was normalized and the asymmetry in the
scapula position was decreased.

Conclusion: A well-planned rehabilitation program, including EMG biofeedback training, can reduce the
* Corresponder author: Nazim Tolgahan symptoms, improve the functional status and the quality of life in a patient with surgically treated fragmented
Yildiz (MSC), Hacettepe University Faculty of proximal humerus fracture.

Physical Therapy and Rehabilitation, Ankara,
Turkey.

Telephone: 0312 305 1576/187

E-mail: tolgafty@gmail.com

ORCID: 0000-0002-2404-2884

Keywords: Humeral head, Fracture, EMG biofeedback, Upper trapezius, Rehabilitation

Ozet

Amag: Pargali proksimal humerus kiriginin cerrahi olarak tedavi edildigi hastada geleneksel rehabilitasyon
programina dahil edilen elektromiyografi (EMG) biofeedback egitiminin semptomlar, iist trapezius kas
aktivitesi, fonksiyonel durum ve yasam kalitesi tizerine bir yillik sonuglarini degerlendirmektir.

Yontem: Hastanin agri siddeti (Gorsel Analog Skala), eklem hareket agiklig: (Universal gonyometre), kavrama
kuvveti (Jamar Hidrolik El Dinamometresi), skapular pozisyon (Lateral Skapular Slide Test), hareket korkusu
(Tampa Kinezyofobi Skalas1), Gist ekstremite fonksiyonel durumu (Kol, Omuz ve El Sorunlar1 Anketi), yasam
kalitesi (SF-36 Olgegi), iist trapezius kast aktivitesi (yiizeyel EMG) tedavi dncesi, tedavi sonrasi ve bir yillik
takipte degerlendirildi. Artmis Gst trapezius kas aktivitesini normalize etmek igin geleneksel rehabilitasyon
programina dahil edilen EMG biofeedback egitimi sekiz hafta boyunca uygulandi.

Bulgular: Tedavi sonrasinda ve bir yillik takipte agr1 siddeti ve hareket korkusunun azaldigi, eklem hareket
agikligl, kavrama kuvveti, tist ekstremite fonksiyonel durumu ve yagsam kalitesinin arttig1 bulundu. Ayrica,
artmus {ist trapezius kas aktivitesinin normale dondiigii ve skapula pozisyonundaki asimetrinin azaldig:

gorilda.
Recieved: 03/06/2021 Sonug: Par¢ali proksimal humerus kiriginin cerrahi olarak tedavi edildigi hastada, EMG biofeedback egitimini
: igeren iyi planlanmus bir rehabilitasyon programi semptomlar: azaltabilir, fonksiyonel durumu ve yagam
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Introduction

Proximal humeral fractures (PHF) can range from non-
displaced fractures to serious fragmented head and neck
fractures (1). Various treatment methods are used in PHK,
including conservative treatment, Open Reduction and
Internal Fixation (ORIF), and hemiarthroplasty, depending
on the condition of the fracture and the patient (2). Following
the surgical treatment of PHK with ORIF, upper trapezius
(UT) EMG activity increases to compensate for the developing
deltoid muscle inhibition. As a result, the normal kinematics
of the scapula deteriorate and scapular dyskinesia occurs.
Scapular dyskinesia leads to the shoulder complex working
inefficiently and increases energy consumption in activities
of daily living. Also, fatigue and pain occur in the muscles
around the scapula and shoulder. Dynamic control of the
shoulder complex is considered essential for the efficient
functioning of the upper limb. The harmony of the upper and
lower fibers of the trapezius muscle with the serratus anterior
muscle is important for the stabilization of the scapula and to
maintain the coordinated movement between the scapula and
the humerus (3,4). In cases of scapula and shoulder problems,
increased activity of the UT muscle compared to the middle
and lower trapezius muscle is a common clinical condition.
This condition first deteriorates the normal kinematics of the
scapula, then causes muscular imbalance by changing the
length-tension relationship between the scapula and shoulder

muscles (5).

After surgical treatment of PHK with ORIF, patients could
experience problems such as pain, stiffness, and loss of
function that decrease the quality of life. However, it has
been reported that an effective rehabilitation program applied
after surgery can minimize these problems and increase the
patient’s functional status and quality of life (2). One of the
main objectives in the rehabilitation of shoulder-related
injuries is re-establishing appropriate scapular positioning
during movement, which is achieved through re-training the

scapular stabilizer muscles (6).

Surface electromyography (EMG) indicates the sum of motor
unit action potentials detected by surface electrodes in muscles.
EMG is a non-invasive evaluation method that provides
information about muscles. EMG biofeedback training is used
as a treatment method to improve the neuromuscular control
of the affected muscles in different problems (7). It also ensures
patients a better sense of the different muscle activation
patterns involved in the movement of the shoulder complex.
EMG biofeedback training has been used in rehabilitation
programs for patients with shoulder pain in clinical settings

(6).

To our knowledge, there was no study in the literature in
which increased UT muscle activation was normalized

using EMG biofeedback training in patients with surgically
treated fragmented PHF. In this study, it was thought that the
rehabilitation program, which includes the normalization of
increased UT EMG activity with EMG biofeedback training
method in addition to strengthening the deltoid, serratus
anterior, and lower trapezius muscles could increase the
functional level and quality of life of the patient. Therefore, the
purpose of this study was to examine the one-year follow-up
results of the effects of an eight-week rehabilitation program,
including the normalization of increased UT EMG activity
with EMG biofeedback training in addition to a traditional
rehabilitation program in a patient with a surgically treated
(ORIF) fragmented PHE

Case Presentation

A 63-year-old male patient occurred left fragmented PHF
after a traffic accident and was surgically treated with ORIF
(Figure 1). The patient, whose shoulder was immobilized for
four weeks after surgery, then performed the exercises given
to him at home for three weeks. Since the symptoms of pain
and limitation of movement in his shoulder do not decrease,
the patient applied to our clinic. This study was conducted by
the Faculty of Physiotherapy and Rehabilitation, Hacettepe
University, Ankara, Turkey.

Figure 1. Left side fragmented PHF (after ORIF)

After the verbal and written consent was obtained, the patient
was included in an eight-week rehabilitation program that
consists of evaluation and treatment methods. The pain
severity, ROM, grip strength, scapular position, fear of
movement, upper extremity functional status, quality of life,
and UT EMG activity were evaluated before and after the
rehabilitation program, and at the one-year follow-up. The
severity of pain in the left shoulder during rest and activity, and
at night was evaluated using the visual analog scale (VAS) (8).
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The shoulder flexion, extension, external rotation, and internal
rotation ROMs were measured with a Universal goniometer
in the supine position. The grip strength was measured by
Jamar Hydraulic Hand Dynamometer in an upright sitting
position with arms adjacent to the body and elbow at 90°
flexion position. The average of three measurements for the
right and the left sides were recorded in kilograms (kg). The
Lateral Scapular Slide Test (LSST), which is reported to be
a reliable method for evaluating the scapular position, was
used. The distance of the infero-medial angle of the scapula
to the thoracic spine in three different positions (Position 1:
arms adjacent to the body, Position 2: hands are on the iliac
crests, Position 3: arms in 90° abduction) while standing was
measured and recorded in cm. The asymmetry between the left
and right scapular positions was examined (9).

The fear of movement with the Tampa Kinesiophobia Scale
(TKS) (10), the functional status of the upper extremity with
the Disabilities of the Arm, Shoulder, and Hand Questionnaire
(DASH) (11), and quality of life with the SF-36 scale (12) were
evaluated. The patient was over-activating the UT muscle
during left shoulder flexion and abduction movements. It
was observed that with palpation UT muscle tonus at rest
and during shoulder flexion and abduction was greater than
the right side. EMG activity of the left and right UT muscles
was evaluated in three different positions (Measurement
1: hands on the legs and the arms adjacent to the body (in
resting position), Measurement 2: at 90° shoulder flexion
position, Measurement 3: at 90° shoulder abduction position)
while sitting, using the “SEMG mode” of the “Chattanooga
Group a Division of Encore Medical” combined electrical
stimulation device. While evaluating the EMG activity of the
UT, two active electrodes (recording electrodes) (Dura-stick
IT 1.25 inch) were placed on the surface of the “UT” muscle
at 2 cm intervals and parallel to the muscle fibers. A reference
electrode (passive electrode) was placed on the medial edge
of the scapula (Figure 2/A) (6). The values of EMG activity at
three positions were recorded in microvolts (uV). It was found
that the EMG activity of the left UT muscle was significantly
increased in all three positions compared to the right side
(Table 1). EMG biofeedback training using the combined
electrical stimulation device’s “SEMG mode” was performed
for three sessions per week for eight weeks in addition to a
traditional rehabilitation program to normalize the increased
UT EMG activity. During the EMG biofeedback training,
the patient performed two exercises, while looking at the
projected EMG biofeedback column graph on the screen to
see the EMG activity of UT muscle while the exercises were
being performed. EMG activity of the left UT was monitored
by the patient during the 90° shoulder flexion and abduction
exercises. This ensured a real-time visualization of the EMG
activity, while the patient performs the exercises. Through
this, the patient was able to control and isolate the UT, during

the two exercises. In order to achieve a good training effect,
the patient was asked to actively reduce upper trapezius EMG
activity shown on the screen (6). These two exercises were
progressed from one set to three sets and from 10 repetitions
to 15 repetitions from active movement to resistance exercise
(with Thera-band® elastic band) throughout the rehabilitation
program. Also, each repetition was held for five seconds
(Figure 2/B).

Transcutaneous Electrical Nerve Stimulation therapy was
used for pain. Exercises were initiated with passive and active
assistance to increase the ROMs, and to strengthen the deltoid,
rotator cuff, lower trapezius, and serratus anterior muscles,
and progressed as active and resistant exercises according to

the patient’s tolerance.

Figure 2. A: Location of surface EMG electrodes, B: EMG biofeedback training
during the 90 shoulder flexion exercise

It was observed that the increased upper trapezius EMG
activity of the effected side decreased after the treatment
program and had similar values with the non-effected side at
the one-year follow-up (Table 1).

Table 1. Changes in upper trapezius muscles EMG activity

Left UT EMG activity Right UT EMG

BT AT 1-YF activity
Measurement 1 (uV) 175-184 | 25-30 23-29 18-23
Measurement 2 (pV) 213-220 | 32-36 27-31 22-29
Measurement 3 (uV) 230-235 | 42-48 30-36 24-30

BT: Before treatment, AT: After treatment, 1-YF: One-year follow-up, UT: Upper
trapezius, pV: Microvolt, Measurement 1: Hands on the legs and the arms
adjacent to the body (in resting position), Measurement 2: at 90° shoulder flexion
position, Measurement 3: at 90° shoulder abduction position

While the pain severity during rest and activity, and at night
were 5, 7, and 7, respectively, according to VAS before the
treatment, the patient had no pain after the treatment and at
the one-year follow-up. Considerable increases were obtained
in all active ROM values of the left shoulder, and left-hand grip
strength after treatment and at one-year follow-up (Table 2)
(Figure 3).

Turkish Journal of Health and Sport Volume:2 Issue:3 Dec 2021 I 56



Yildiz NT. et al.

Normalization of Increased Upper Trapezius Muscle Activity

Table 2. Changes in ROM and handgrip strength

Left (effected side) Right
BT AT 1-YF
Shoulder Flexion 52 160 170 172
ROM (°) Abduction 48 163 | 175 | 180
External rotation 18 66 70 76
Internal rotation 15 57 60 72
Hand grip strength (kg 18.3 | 39.6 | 40.2 43

BT: Before treatment, AT: After treatment, 1-YF: One-year follow-up, ROM: Range

of motion

R |

Figure 3. Left and right shoulder ROMs at one-year follow-up

It was observed that the asymmetry in the position of the left
scapula decreased according to the LSST after treatment and at
the one-year follow-up (Table 3).

Table 3.Changes in scapular positions according to LSST

Left Scapula Right Scapula
BT AT 1-YF

Position 1 (cm) 8 9 9.5 10

Position 2 (cm) 10 11 11.5 12

Position 3 (cm) 11 11.5 |12 12.5

BT: Before treatment, AT: After treatment, 1-YF: One-year follow-up, Position 1:
arms adjacent to the body, Position 2: hands are on the iliac crests, Position 3:
arms in 90° abduction

After treatment and at one-year follow-up, there was a decrease
in the TKS and DASH scores, and an increase in the scores of
the PCS and MCS subsections of the SF-36 scale (Table 4).

Table 4.Changes in TKS, DASH, and SF-36 scale scores

BT AT 1-YF
TKS 39 22 20
DASH 80.17 25 6.7
SF-36 PCS 25 50 100
MCS 22 52 100

BT: Before treatment, AT: After treatment, 1-YF: One-year follow-up, TKS:
Tampa Kinesiophobia Scale, DASH: Disabilities of the Arm, Shoulder, and Hand
Questionnaire, PCS: Physical Component Score, MCS: Mental Component Score

Discussion

In the present study, it was found that pain, fear of movement,
and asymmetry in the scapula position were decreased, and

ROM, upper extremity functional status, and quality of life
were increased in patient with surgically treated fragmented
PHEF after the eight-week rehabilitation program, and at the
one-year follow-up.

The normal three-dimensional movement of the scapula
during shoulder elevation is critical in maintaining the
normal glenohumeral rhythm, preserving the subacromial
space, and maximizing the length-tension relationship of the
muscles. It has been reported that excessive activation of UT
leads to abnormal scapular movement and deteriorates the
glenohumeral rhythm (13). In patients with shoulder problems,
increased UT and reduced serratus anterior EMG activity
cause an imbalance in force production of these muscles, the
excessive elevation of the shoulder, and the inability of the
upward and posterior tilt movements of the scapula. As a
result of these changes, subacromial impingement syndrome,
subacromial bursitis, rotator cuff tears, and acromioclavicular
joint degeneration may occur. (13).

In order to prevent these problems, it is important to ensure
harmony between the shoulder and the scapula muscle
activations. EMG biofeedback training can be useful to
achieve this harmony. EMG feedback training has been
performed in the rehabilitation of patients with nerve injury,
torticollis, poliomyelitis, bruxism, and temporomandibular
joint syndrome to improve the neuromuscular control of
affected muscles and normalization of increased EMG activity
(7). Studies have reported that positive changes in muscle
activation patterns after the use of EMG biofeedback training

(6).

Cleeland (14) reported that the EMG feedback training
significantly reduced spasm frequency in patients with
spasmodic torticollis. It has been reported that the use of EMG
biofeedback training in a patient with a long-term history of
the temporomandibular joint syndrome, decreased the tension
in the masseter muscle and temporomandibular joint pain
(15). Solberg and Rugh (16) reported that ten out of the 15
patients with bruxism showed clinical improvement as a result
of EMG feedback training. Ma et al. (17) found that EMG
biofeedback training is effective in providing long-term relief
from symptoms of impingement. Huang et al. (18) reported
that EMG biofeedback training was beneficial in improving
the balance ratios of the scapular muscles. In the present
study, it was found that EMG biofeedback training, which was
included in the traditional rehabilitation program, normalized
the increased UT EMG activity. Also, this improvement was
preserved at the one-year follow-up. Our results are compatible
with the aforementioned studies.

To our knowledge, this study was the first study in the
literature in which used EMG biofeedback training in
regulating UT muscle activation in the patient with surgically
treated fragmented PHF. In this regard, this study can inspire
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further studies in which EMG biofeedback training will be
used in the regulation of muscle activation in surgically treated
fragmented PHE

Conclusion

The rehabilitation programs, including EMG biofeedback
training, can reduce symptoms, improve functional status and
quality of life in patients with surgically treated fragmented
PHFE. However, further long-term randomized controlled
studies are needed to examine the effects of EMG biofeedback
training on patients with surgically treated fragmented PHE
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Abstract

Coronavirus (COVID-19) is one of the pathogens that primarily targets the respiratory. This disease is
considered to have emerged in China in late December 2019. The most common initial symptoms of COVID-
19’un are fever, cough and tiredness. The absence of spesific preventive or therapeutic medical interventions
for COVID-19 infection and recommendations such as avoiding social interactions and staying at home have
emerged to prevent the rate of transmission. To prevent the spread of the COVID-19, governments are taking
measures to tighten quarantine and require all citizens to stay at home as much as possible. These measures
have harmful consequences for everyones life. One of them is physical inactivity. It is likely that quarantine at
home will cause a decrease in moderate physical activity level and cause sedentary behavior. Fitbit, an American
company that develops a wearable device that tracks people’s physical activity levels worldwide; reported that
the average number of steps in almost all countries decreased from %7 to %38 compared to the same time of
last year. This shows that quarantine causes a significant decrease in people’s physical activity levels. Given the
effects of physical activity on overall and cardiovascular health, it is recommend that people exercise at home.
Staying active during quarantine and maintaning a physical exercise routine will be crucial for mental and
physical health. During this period, exercise can be done using treadmills, bicycles, fitness balls, elastic bands
and weights. Exercises conducted with video and online guided protocols can also be helpful.

Keywords: COVID-19; Quarantine; Physical Inactivity; Physical Activity

Ozet

Koronaviriis (COVID-19) dncelikle solunum sistemini hedef alan patojenlerden birisidir. Bu hastaligin Cinde
2019 yilinin Aralik aymin sonlarinda ortaya ¢iktig1 degerlendirilmektedir. COVID-19 hastaliginin baglangigtaki
en yaygin semptomlar ates, okstiriik ve yorgunluktur. COVID-19 enfeksiyonu igin spesifik 6nleyici veya tedavi
edici tibbi miidahalelerin yoklugu ve bulasma hizini engellemek i¢in bireylerin sosyal etkilesimlerden kaginmasi
ve evde kalmalar1 gibi oneriler ortaya ¢ikmisti. COVID-19’un yayilmasini engellemek igin hiikiimetler,
karantinay1 sikilagtiran ve tim vatandaslarin olabildigince evde kalmasini gerektiren 6nlemler almaktadir.
Bu 6nlemlerin herkesin hayati tizerinde zararli sonuglar1 vardir. Bunlardan birisi de fiziksel hareketsizliktir.
Evde karantinanin orta siddetli fiziksel aktivite seviyesinde bir diisiise neden olacag1 ve hareketsiz davraniga
neden olmasi muhtemeldir. Diinya ¢apinda insanlarin fiziksel aktivite seviyesini takip eden giyilebilir cihaz
gelistiren bir Amerikan sirketi olan Fitbit; gegen yilin ayni zamanlarina gore neredeyse tiim iilkelerde ortalama
adim sayisinin %7'den %38 kadar azaldigini bildirmiglerdir. Bu da karantinanin insanlarin fiziksel aktivite
seviyelerinde 6nemli bir diisiise sebep oldugunu gostermektedir. Fiziksel aktivitenin genel ve kardiyovaskiiler
saglik durumu tizerindeki etkileri goz 6niine alindiginda, insanlarin evde egzersiz yapmalari gerektigi tavsiye
edilmektedir. Karantina sirasinda aktif kalmak ve fiziksel egzersiz rutinini siirdiirmek zihinsel ve fiziksel saglik
igin gok 6nemli olacaktir. Bu dénemde kosu bantlari, bisikletler, fitness toplari, elastik bantlar ve agirliklar
kullanilarak egzersizler yapilabilir. Video ve ¢evrimigi kilavuzlu protokollerle yiiriitiilen egzersizler de faydali
olabilir.

Anahtar Kelimeler: COVID-19; Karantina; Fiziksel Hareketsizlik; Fiziksel Aktivite

Cite this article: Canli M, Kaya MH., Buyukturan O., Buyukturan B., Kara E. Physical Inactivity During The COVID-19
Outbreak. Turk J Health S. 2021;2(3):pp.59-63.

Turkish Journal of Health and Sport Volume:2 Issue:3 Dec 2021 I 59



Canli M. et al.

Physical inactivity during the COVID-19 outbreak

GIRiS

Koronaviriis hastalig1 2019 (COVID-19), yeni kesfedilen bir
koronaviriisiin neden oldugu bulagici hastaliktir. Onceki
koronaviriis salginlari daha dnce biiyiik bir halk saglig: tehdidi
olan ajanlar olarak karakterize edilen siddetli akut solunum
sendromu (SARS) ve Ortadogu solunum sendromunu (MERS)
igerir. 2019 yilmin Aralik aymin sonlarinda bir grup hasta
bilinmeyen bir etiyolojiyle ilk pnomoni tanisiyla hastanelere
basvurmustur. Bu hastaligin Cin’'in Hubei eyaletine bagl
Wuhan sehrinde deniz tiriinleri ve toplu hayvan satis pazarinda
ortaya ¢iktig1 degerlendirilmektedir .(1, 2)

COVID-19a yakalanan kisilerin semptomlar: ilk olarak
yaklagik ortalama 5.2 giin sonra inkiibasyon doneminin
¢ikar.(3) COVID-19
baslangicindan viriisiin 6liimiine kadar gegen siire ortalama

ardindan ortaya semptomlarinin
14 giin olmakla birlikte 6 ila 41 glin arasinda degismektedir.
Bu siire hastanin yagina ve bagisiklik sisteminin durumuna
gore degismektedir.(4) COVID-19 hastaliginin baslangictaki
en yaygin semptomlar1 ates, ksiiritk ve yorgunluktur diger

semptomlar ise balgam tiretimi, ishal ve nefes darligidir.(4-6)

COVID-19 enfeksiyonu i¢in spesifik onleyici veya tedavi
edici tibbi miidahalelerin yoklugu, hizli bulagsma hiz1 ve
goriinliste onemli Ol¢lide belgelenmemis kontaminasyon ve
bulagma sayilarinin yani sira, bireylerin sosyal etkilesimlerden
kaginmak, hastaligin yayilmasini engellemek icin evde
kalmalar1 gerektigi konusunda bilimsel olarak saglam bir
oneriye yol agmistir ve boylece diinya ¢apinda saglik sistemleri
tizerindeki yiik azaltilmaya ¢alisilmistir. Ancak enfeksiyonun
kontrol altina alinmasiigin boyle bir miidahalenin yapilmasinin

potansiyel davranigsal ve klinik sonuglar1 bulunmaktadir(7).

COVID-19un yayilmasini
karantinay1 sikilastiran ve tiim vatandaslarin olabildigince

engellemek i¢in hitkiimetler,

evde kalmasini gerektiren 6nlemler alinmistir. Bu 6nlemlerin
herkesin hayati iizerinde zararli sonuglar1 vardir. Bunun yani
sira, fiziksel hareketsizliginde zararli etkileriyle ilgili ciddi
bir endise vardir. Bu doénemde tiim spor aktiviteleri askiya
alinmig veya iptal edilmistir. Insan damlaciklari, fiziksel
aktiviteler sirasinda ve ozellikle grup aktivitelerinde ana araci
oldugundan, hiperventilasyon, onerilen sosyal mesafenin
1.5 m olarak korunmasina ragmen enfeksiyon riskini artirir.
Cevresel ve hasta kosullarinin gesitli kombinasyonlar altinda,
her boyuttaki damlaciklarin 7-8 m’ye kadar gidebildigi
bildirilmistir.(8) Bununla birlikte, bildigimiz kadariyla, kosma
veya bisiklete binme gibi zorlu egzersiz aktiviteleri sirasinda
damlacik yayillmasini aragtiran titiz bir ¢alisma yoktur.
Dolayisiyla bir yandan fiziksel aktivitenin sinirlandirilmasi
COVID-19 salginini dnlemeye hizmet ederken, diger yandan
bu kesinlikle fiziksel aktivitelerin ani kesintiye ugramasi ve/
veya ciddi sekilde smirlandirilmasiyla ilgili bir¢ok problemi

beraberinde getirecegi belirtilmistir.(9)

(150 dk/hafta) fiziksel
aktivite seviyesinde bir diisiise neden oldugu ve hareketsiz

Evde karantinanin orta-siddetli

davranisa neden olmasi muhtemeldir.(10) Diinya ¢apinda
fiziksel aktivite seviyeleri tizerindeki gercek etkisi gosterilmeyi
stirdiirse de, bir bireyin fiziksel aktivite seviyesini takip
eden giyilebilir cihazlar gelistiren bir Amerikan sirketi
olan Fitbit son zamanlarda 30 milyon kullanicinin fiziksel
aktivite seviyesini paylasti. Sonuglara gére gegen yilin ayni
zamanlarina gore neredeyse tiim tlkelerde ortalama adim
sayisinda bir azalma vardi (%7den %38%e kadar). Bu 6n kanit
karantinanin insanlarin fiziksel aktivite seviyelerinde 6nemli
bir distise sebep oldugunu gostermektedir.(11, 12) Aslinda
koronaviriis salgininin 6ncesinde de fiziksel hareketsizlik
salgini ile kars1 kars: karsiya kalinmistir. Mevcut veriler diinya
niifusunun %31’inin fiziksel aktivite i¢in minimum Onerileri
karsilamadigini ve 2009'da kiiresel hareketsizlik prevelansinin
%17 oldugunu belirtmektedir.(13) Baz: tilkelerde bos zaman
(istege bagl) fiziksel aktivitede umut verici olumlu egilimlere
ragmen fiziksel aktivite diizeyleri halen yeterli diizeyde degildir.
(14-17) Fiziksel hareketsizligin kiiresel olarak yayginlasmasi
tasidig risklerle daha da artmaktadir. Lee ve ark.(18) diinya
¢apinda bulagic1 olmayan hastaliklardan kaynaklanan tim
oliimlerin %6-10’unun fiziksel hareketsizlige atfedilecegi ve bu
oranin bazi hastaliklar i¢inde 6liim ytizdelerinden daha yiiksek
oldugunu belirtmislerdir.(19) Ornegin 2007 yilinda yapilan bir
calismada eger fiziksel olarak aktif olmayan insanlar yeterince
aktif olsaydi 5.3-5.7 milyon 6limiin teorik olarak 6nlenebilir
olacag belirtilmistir.(20)

Diinya genelinde yetiskinler arasinda yiiksek bir fiziksel
hareketsizlik yayginligi vardir.(21, 22) Bu biiyiik bir endise
kaynagidir ¢tinkii fiziksel hareketsizlik, kronik hastaliklar ve
erken olumle iliskili bir risk faktoriidiir.(23-25) Buna paralel
olarak, kronik hastaliklarin hem gelismis hem de gelismekte
olan iilkelerde saglik hizmetleri maliyeti tizerinde 6nemli bir
yiike sahip oldugunu tespit eden ¢alismalar yapilmistir.(26-
28) Kronik hastaliklar, 6zellikle diyabetle ilgili daha yiiksek
harcamalar ve saglik hizmetleri ile iligkilendirilmistir. Meksika
saglik sisteminde kronik hastaliklarla iligkili saghk bakim
maliyetlerindeki artis, 2 yillik bir donemde beklenenden daha
yitksek olmustur.(26) Brezilyada yakin zamanda yapilan bir
calismada(26), asir1 kilo ve obezite ilgili tiim hastaliklarin
toplam yillik maliyeti yaklagik 2.1 milyar ABD dolar1 olarak
hesaplanmistir; bu, tiim ayakta tedavi maliyetlerinin yaklasik
%10’unu temsil etmektedir. Amerika Birlesik Devletlerinde
Hogan ve ark.(28) diyabet kontrol harcamalar1 i¢in ilaglarla
ilgili dogrudan ve dolayli maliyetlerin 132 milyar ABD
dolar1 oldugunu bulmustur. Halk sagligi harcamalarina
yonelik artan taleple miicadele etmek icin stratejiler formiile
edilmis ve karsihiginda, fiziksel aktivitenin tegvik edilmesi
saglik harcamalarinin azaltilmasinda ilgili yatirim olarak
belirtilmistir.(29) Bunun temel nedeni, kronik hastaliklar:
olan kisilerde bile daha yiiksek alisilmis fiziksel aktivitenin
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daha dustik ilag kullanimi ve saglik hizmetleri maliyetleri ile
baglantili olmasidir.(30, 31) Bu veriler 1s181nda koronaviriis
salginindan kurtulsak bile fiziksel aktivite yetersizliginin
yillarca devam edecegi goriilmektedir.

COVID-19 Doneminde Fiziksel
Onemi ve Oneriler

Aktivitenin

Diinya Saglik Orgiitii (WHO) tarafindan yayinlanan Fiziksel
Aktivite Kiiresel Eylem Plan1” bulasici olmayan hastaliklarin
onlenmesi icin fiziksel aktivitenin zorunlu oldugunu
belirtmistir(32). Bunun nedeni dizenli fiziksel aktivitenin,
kardiyovaskiiler hastaliklara yakalanma risklerini azaltmasi
ile iligkilidir.(32-34) “2019 Kardiyovaskiiler Hastaligin Birincil
Onlenmesine Iliskin Kilavuz” da yetiskinler igin haftada en az
150 dakika orta yogunlukta veya haftada 75 dakika siddetli
aerobik egzersiz yapilmasinin kardiyovaskiiler hastalik riskini
azalttig1 belirtilmistir.(35) Arnett ve ark. yapmig olduklar: bir
caligmada uzun siire TV izlemenin Tip 2 Diabetiis Mellitiis,
kardiyovaskiiler hastaliklara neden oldugunu ve bu nedenlere
bagli olimlerle iliskilendirmislerdir.(34) Hareketsiz kalma
stiresinin uzamasi, fiziksel aktivite diizeylerinden bagimsiz
olarak zararli saglik sonuglariyla iligkili oldugu belirtilmistir.
Karantina sirasinda hitkiimetler, agik havada egzersiz ve
sosyal aktivitelerin biiyiik ¢ogunlugunu yasaklayarak fiziksel
aktivitenin azalmasimna neden olmuslardir. Inflamasyon;
obezite, Tip 2 Diyabet ve kardiyovaskiiler hastaliklar gibi
kronik hastaliklarin altinda yatan patofizyolojik bir stirectir.
Diizenli fiziksel aktivite inflamasyonu ve oksidatif stresi azaltir
ve normal kilonun korunmasina, visseral yag birikiminin
bilinmektedir.(32, 33)

COVID-19 salgin1 déneminde toplu karantinanin bir sonucu

azalilmasina yardimci  oldugu
olarak siirl fiziksel aktivite ve kisinin evinden diizenli bir
yiriiyise ¢ikmamasi, kardiyovaskiiler riski artiracak birkag
metabolik etkiyle iliskilendirilmistir. Ayrica, fiziksel egzersize
yanit olarak bir ¢ok yararli metabolik ve kardiyovaskiiler
ayarlamanin, sadece iki haftalik hareketsizlik sonucu aerobik
kapasiteyi bozdugunu ve/veya kan basincinin artmasina
sebep oldugu bildirilmistir. Egzersizin aniden kesilmesi, kas
dokusunda insiilin direncine ve kas glukoz kullaniminin
azalmasina sebep oldugu bildirilmistir.(36)

Fiziksel aktivitenin genel ve kardiyovaskiiler saglik durumu
tizerindeki olumlu etkileri goz 6niine alindiginda, insanlarin
evde egzersiz yapmaya devam etmesi tavsiye edilir. Kosu
bantlari, bisikletler, fitness toplari, elastik bantlar ve agirliklarin
kullanilmas1 tavsiye edilir. Video ve cevrim i¢i kilavuzlu
protokollerle yiiriitiilen egzersizler ¢ok faydali olabilir. Yerel
makamlar mimkiin oldugunca, kisiler arasi yeterli mesafe
(1.5 mden fazla) olan acik hava egzersiz etkinliklerine izin
vermelidir(9). Bu kapsamda damlaciklarin ulagtigi mesafenin
de arastirilmasi gerekmektedir.

Karantina sirasinda aktif kalmak ve fiziksel egzersiz rutinini
stirdiirmek zihinsel ve fiziksel saglik icin ¢ok Onemli

olacaktir.(37-39) Diinya Saghk Orgiitii, akut solunum yolu
hastaliginin herhangi bir semptomu veya teshisi olmayan,
kendi kendine karantina altindaki kisilere yonelik, evde nasil
aktif kalinacagina ve hareketsiz davranisin nasil azaltilacagina
dair pratik tavsiyeler iceren bir kilavuz yayinladi. Cevrimici
egzersiz derslerini takip etmeyi ve evde video veya uygulama
rehberliginde aerobik egitimi kullanmay1 oneriyorlar. Tablo
1.(40) Diinya Saglik Orgiitiiniin; “Kendi kendine karantina

sirasinda fiziksel olarak aktif kalin” soziinii 6zetlemektedir.
SONU(;

Sonug olarak COVID-19 salgininin, insanlar1 hem fizyolojik
hem de psikolojik olarak etkiledigi goriilmektedir. Bu
karantina stirecinde evde aktif kalinmali ve diizenli egzersiz
yapilmalidir. Insanlar her halitkarda miimkiin oldugunca evde
egzersiz yapmaya tesvik edilmelidir. Tek basina spor yapmak
veya egzersiz yaparken maske takmak dogru bir adim olabilir.
Egzersiz onerileri almak ve egzersizlerin dogru yapildigini
onaylatmak i¢in fizyoterapistlerle iletisime gecilmesi
gerekebilir ve telerehabilitasyon hizmetleri kullanilabilir.
Salginin siiresinin belirsizligi nedeniyle insanlarin kronik
hastaliklara yakalanma riskini azaltabilmek amaciyla egzersize
yonlendirilmesinin gerektigini diigiinmekteyiz.

Tablo 1. Diinya Saglik Orgiitii COVID-19 salgin déneminde fiziksel aktivite kilavuzu

Giin igerisinde kisa aktif molalar verin. Kisa fiziksel aktivite siireleri haftalik
onerilere eklenir. Asagida onerilen aktiviteleri her giin aktif olmak igin ilham

kaynag olarak kullanabilirsiniz.

Dans etmek, cocuklarla oynamak, temizlik, bahge isleri gibi aktiviteleri yapmak,

evde aktif kalmanin yollaridir.

Online bir egzersiz dersini takip edin. Online egzersiz siniflarinin zenginliginden
yararlanin. Bunlarin gogu iicretsizdir ve Youtube'da bulunabilir. Tecriibeniz
yoksa dikkat edin.

Yiirii. Kiiciik alanlarda dolagmak veya yerinde saymak yiirimek aktif kalmaniza
yardimci olabilir. Telefonla konusuyorsaniz oturmak yerine ayakta durun
veya evin igerisinde yiiriiyiin. Yirimek veya egzersiz yapmak icin digari
cikabiliyorsaniz diger insanlardan en az 1 metre uzakta oldugunuzdan emin

olun.

Ayaga kalk. Mimkiin oldugunca ayaga kalkarak hareketsiz kalma siirenizi
azaltin. ideal olarak 30 dakikada bir oturma ve uzanma siirelerini kisaltmayi
amagclayin. Ayakta galismaya devam etmek icin yiiksek bir masa kullanarak
veya bir yigin kitap veya diger malzemeleri iist iiste koyarak ayakta bir masa

kurmayi disiiniin.

Rahatlayin. Meditasyon ve derin nefes alip vermek sakin kalmaniza yardimci
olabilir.

Saglikli beslenin ve susuz kalmayin. Diinya Sagdlik Orgiitii sekerli icecekler
yerine su igilmesini 6nermektedir. Yetiskinler igin alkollii icecekleri sinirlayin
veya bunlardan kaginin, genglerde bunlardan kesinlikle kaginin. Bol meyve ve

sebze bulundurun, tuz, seker ve yag alimini sinirlayin.

Finansal Kaynak: Bu calisma sirasinda, yapilan aragtirma
konusu ile ilgili dogrudan baglantis1 bulunan herhangi bir ilag
firmasindan, tibbi alet, gere¢ ve malzeme saglayan ve/veya
tireten bir firma veya herhangi bir ticari firmadan, ¢alismanin
degerlendirme stirecinde, galigma ile ilgili verilecek karari

olumsuz etkileyebilecek maddi ve/veya manevi herhangi bir
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destek alinmamugtir.

Cikar Catigmasi: Bu caligma ile ilgili olarak yazarlarin ve/
veya aile bireylerinin ¢ikar gatigmasi potansiyeli olabilecek
bilimsel ve tibbi komite tyeligi veya ftyeleri ile iliskisi,
danigmanlik, bilirkisilik, herhangi bir firmada ¢alisma
durumu, hissedarlik ve benzer durumlar1 yoktur.
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