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AMAC VE KAPSAM

Turk Osteoporoz Dergisi, Turkiye Osteoporoz Dernegi'nin sreli yayin organi
olup, osteoporoz ve metabolik kemik hastaliklari icerikli, yayn dili Turkce ve
ingilizce olan, bagimsiz ve ényargisiz hakemlik (peer-review) ilkelerine dayanan
uluslararasi, periyodik bir dergidir. Tirk Osteoporoz Dergisi, Nisan, Agustos ve
Aralik aylarinda olmak Gzere yilda 3 sayi ¢ikar.

Turk Osteoporoz Degisi'nin hedefi uluslararasi diizeyde nitelikli, strekli ve
osteoporoz konusunda 6zgln bir periyodik olarak klinik ve bilimsel agidan en
st dlizeyde orijinal arastirmalari yayinlamaktir. Bununla birlikte egitim ile ilgili
temel yenilikleri kapsayan derlemeler, editoryel kisa yazilar, olgu sunumlari,
orijinal gortntuler ve genis fiziksel tip, romatoloji, rehabilitasyon ve jinekoloji
kesimlerinin konular hakkindaki deneyimlerini ve elestirilerini iceren mektuplar
ve sosyal konulu yazilar yayinlamaktir.

Osteoporoz ve kemik hastaliklarina ilgi duyan birinci basamak tip hizmeti
veren pratisyen hekim, i¢c hastaliklari, jinekoloji, romatoloji ve fiziksel tip ve
rehabilitasyon uzmanlarinin “bilmesi gerekli olanlari” iyice saptayarak; bunlari
Turk Osteoporoz Dergisi'nde bulmalari icin gerekli dizenlemeler yapilacaktir.

Turk Osteoporoz Dergisi, Emerging Sources Citation Index (ESCI), DOAJ,
EBSCO Database, Gale/Cengage Learning, CINAHL, CABI, Index
Copernicus, Embase, Scopus, ProQuest, J-Gate, IdealOnline, TUBITAK/
ULAKBIiM, Hinari, GOALI, ARDI, OARE, AGORA, Tiirk Medline, Tiirkiye
Atif Dizini tarafindan indekslenmektedir.

Acik Erisim Politikasi

Derginin agik erisim politikasi ‘Budapest Open Access Initiative(BOAI) kurallari
esas alinarak uygulanmaktadir.

Acik Erisim, “[hakem degderlendirmesinden gecmis bilimsel literattiriin], internet
araciligiyla; finansal, yasal ve teknik engeller olmaksizin, serbestce erisilebilir,
okunabilir, indirilebilir, kopyalanabilir, dagrtilabilir, basilabilir, taranabilir, tam
metinlere baglanti verilebilir, dizinlenebilir, yaziima veri olarak aktarilabilir ve her
tdrld yasal amag icin kullanilabilir olmasi”dir. Cogaltma ve dagitim Gzerindeki
tek kisitlama yetkisi ve bu alandaki tek telif hakki roli; kendi calismalarinin
bitlnltgu tzerinde kontrol sahibi olabilmeleri, gerektigi gibi taninmalarinin ve
alintlanmalarinin saglanmasi igin, yazarlara verilmelidir.

Abone islemleri
Turk Osteoporoz Dergisi, Ulkemizde gorev yapan fiziksel tip ve rehabilitasyon
uzmanlarina, akademisyenlerine ve osteoporoz'a ilgi duyan diger tim tip
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branslarina mensup uzmanlara Ucretsiz olarak dagitiimaktadir. Derginin tim
sayllarina Ucretsiz olarak www.turkosteoporozdergisi.org adresinden tam
metin ulasilabilir. Dergiye abone olmak isteyen kisiler Turkiye Osteoporoz
Dernegi'ne basvurmalidir.

Adres: Atakdy 4. Kisim 0/121 Bloklari Kat: 3 Daire: 6 Bakirkéy-istanbul, Tiirkiye
Tel.: +90 212 560 40 69 / +90 232 412 39 51

Faks: +90 212 560 40 79

Web Sayfasi: www.turkosteoporozdergisi.org

E-posta: yesim.kirazli@ege.edu.tr

izinler

Baski izinleri igin basvurular Editor ofisine yapiimalidir.

Editor: Prof. Dr. Yesim Kirazli

Adres: Atakdy 4. Kisim O/121 Bloklari Kat: 3 Daire: 6 Bakirkéy-istanbul, Tiirkiye
Tel.: +90 212 560 40 69 / +90 232 412 39 51

Faks: +90 212 560 40 79

Web Sayfasi: www.turkosteoporozdergisi.org

E-posta: yesim kirazli@ege.edu.tr

Yazarlara Bilgi
Yazarlara Bilgi dergi sayfalarinda ve www.turkosteoporozdergisi.org web
sayfasinda yayinlanmaktadir.

Materyal Sorumluluk Reddi

Turk Osteoporoz Dergisi yayinlanan tiim yazilarda géris ve raporlar yazar(lar)in
gorisudur ve Editor, Editoryel kurul ya da yayincinin gorist degildir; Editor,
Editoryel kurul ve yayinc bu yazlar icin herhangi bir sorumluluk kabul
etmemektedir.

Reklam

Reklam ile ilgili basvurular Yayinevi'ne yapilmalidir.

Yayinevi: Galenos Yayinevi

Adres: Molla Giirani Mah. Kacamak Sk. No: 21/1 34093 istanbul, Tirkiye
Tel.: +90 212 621 99 25

Faks: +90 212 621 99 27

Web Sayfasi: www.galenos.com.tr

E-posta: info@galenos.com.tr




AIMS AND SCOPE

Turkish Journal Of Osteoporosis is the regular publishing organ of the Turkish
Osteoporosis Society. This periodical journal covers osteoporosis and metabolic
bone diseases subjects. It is a periodic international journal, published in
Turkish and English languages and is independent, being based on peer-
review principles. The journal is published 3 times per year (April, August and
December).

The aim of the journal “Turkish Journal Of Osteoporosis” is to continuously
publish original research papers of the highest scientific and clinical values
specifically on osteoporosis, on an international level. Additionally, reviews on
basic developments in education, editorial short notes, case reports, original
views, letters from the fields of physical medicine, rheumatology, rehabilitation,
gynaecology containing experiences and comments as well as social subjects
are published.

Thing that must be known’ subjects for general practitioners giving first
line medical service who are interested in osteoporosis and metabolic bone
diseases, specialists in internal medicine, gynecology, rheumatology and
physiotherapy will be determined It will then be possible to make the necessary
adjustments to the journal “Turkish Journal Of Osteoporosis” according to
their needs.

Turkish Journal Of Osteoporosis is indexed by the Emerging Sources
Citation Index (ESCI), DOAJ, EBSCO Database, Gale/Cengage Learning,
CINAHL, CABI, Index Copernicus, Embase, Scopus, ProQuest, J-Gate,
IdealOnline, TUBiTAK/ULAKBiM, Hinari, GOALI, ARDI, OARE, AGORA,
Turkish Medline, Turkish Citation Index.

Open Access Policy

This journal provides immediate open access to its content on the principle
that making research freely available to the public supports a greater global
exchange of knowledge.

Open Access Policy is based on rules of Budapest Open Access Initiative(BOAI).
http://www.budapestopenaccessinitiative.org By “open access” to [peer-
reviewed research literature], we mean its free availability on the public
internet, permitting any users to read, download, copy, distribute, print,
search, or link to the full texts of these articles, crawl them for indexing,
pass them as data to software, or use them for any other lawful purpose,
without financial, legal, or technical barriers other than those inseparable from
gaining access to the internet itself. The only constraint on reproduction and
distribution, and the only role for copyright in this domain, should be to give
authors control over the integrity of their work and the right to be properly
acknowledged and cited.
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Subscription Issues

Turkish Journal Of Osteoporosis is sent free to physiotherapy specialists,
academicians in our country as well as other specialists in all branches of
medicine interested in osteoporosis. All published volumes can be reached full
text without fee through the web site www.turkosteoporozdergisi.org. Those
who wish to subscribe to the journal should apply to the Turkish Osteoporosis
Association.

Address: Atakdy 4. Kisim O/121 Bloklari Kat: 3 Daire: 6 Bakirkéy-istanbul,
Turkey

Phone: +90 212 560 40 69 / +90 232 412 39 51

Fax: +90 212 560 40 79

Web Page: www.turkosteoporozdergisi.org

E-mail: yesim.kirazli@ege.edu.tr

Permissions

Applications for permission to publish should be made through the editorial
office.

Editor: Prof. Dr. Yesim Kirazli

Address: Atakdy 4. Kisim O/121 Bloklari Kat: 3 Daire: 6 Bakirkdy-istanbul,
Turkey

Phone: +90 212 560 40 69 / +90 232 412 39 51

Fax: +90 212 560 40 79

Web Page: www.turkosteoporozdergisi.org

E-mail: yesim.kirazli@ege.edu.tr

Instructions for Authors
Instructions for authors are published in the journal and on the web pages
www.turkosteoporozdergisi.org

Denial of Responsibility

The author/s is responsible for all opinions in all articles published in the
Journal From the Osteoporosis World. They are not the opinions of the editor,
editorial board or the publisher. The editor, editorial board and publisher do
not accept any responsibility for the articles.

Advertisement

Applications concerning advertisement should be addressed to the publisher.
Publisher: Galenos Yayinevi Ltd. Tic. Sti

Address: Molla Giirani Mah. Kacamak Sk. No: 21/1 34093 istanbul, Turkey
Phone: +90 212 621 99 25

Fax: +90 212 621 99 27
Web Page: www.galenos.com.tr
E-mail: info@galenos.com.tr




YAZARLARA BILGI

Trk Osteporoz Dergisi, Tlrkiye Osteoporoz Dernegi'nin resmi yayin organidir.

Dergi, osteoporoz, metabolik kemik hastaliklari ve rehabilitasyon alanlarini ilgilendiren tiim konulardaki
yazilari yayinlar. Dergide orijinal makalelerin disinda derleme yazilari, orijinal olgu sunumlari, editére
mektuplar, bilimsel mektuplar, egitim yazilari, yeni literatlr ézetleri ve gelecek kongre/toplanti
duyurulari da yayinlanir.

Dergide yayinlanacak yazilarin segcimine temel teskil eden hakem heyeti, dergide belirtilen danismanlar
ve gerekirse yurt ici/disi otorler arasindan seilir. )

Yazilarda Turk Dil Kurumu'nun Tirkge S6zIUgu ve Yazim Kilavuzu temel alinmalidir. Ingilizce yazilan
yazilar 6zellikle desteklenmektedir.

Makaleletin formati ‘Uniform reqiuirements for Manuscripts Submitted to Biomedical Journals’
(http.//www.icmje.org) kurallarina gére diizenlenmelidir.

Editor tarafindan, etik kurul onayi alinmasi zorunlulugu olan klinik arastirmalarda onay belgesi talep
edilecektir. Insan Gzerinde yapilan deneysel arastirmalarin bildirildigi yazilarin metnin icerisinde,
yazarlanin bu arastirmanin prosedirinin sorumlu olan etik kurulun insan tzerine deney yapiima
etik standartlarina (kurumsal ve ulusal) ve 2013 yilinda revize edilen1964 Helsinki Deklarasyonuna
uyuldugunu ve hastalarin onaylarinin alindigini belirtilmelidir. Hayvan Uzerinde yapilan deneysel
arastirmalarda, yazarlar yapilan prosedurlerin hayvanlar haklarina uygun oldugunu belirtilip (Guide
for the care and use of laboratory animals. www.nap.edu/catalog/5140html) ayrica etk kurulu
onay!'ni alinmalidir.

Yazilarin iceriginden ve kaynaklarin dogrulugundan yazarlar sorumludur.

Yazarlar, génderdikleri calismanin baska bir dergide yayinlanmadigi ve/veya yayinlanmak Uzere
incelemede olmadigi konusunda garanti vermelidir. Daha énceki bilimsel toplantilarda 200 kelimeyi
gecmeyen 6zet sunumlarinin yayinlari, durumu belirtilmek kosulu ile kabul edilebilir.

Tum yazarlarin ¢ikar catisma olmadigini, bilimsel katki ve sorumluluklarini bildiren toplu imza ile
yayina katilmalidir.

TUm yazilar, editor ve ilgili editér yardimailari ile en az (¢ danisman hakem tarafindan incelenir.
Yazarlar, yayina kabul edilen yazilarda, metinde temel degisiklik yapmamak kaydi ile editor ve
yardimailarinin diizeltme yapmalarini kabul etmis olmalidirlar.

Genel Kurallar

Yazilar sadece “online” olarak kabul edilmektedir. Yazarlarin makale génderebilmesi icin Journal
Agent web sayfasina (www.journalagent.com/osteoporoz) kayit olup sifre almalari gereklidir. Bu
sistem on-line yazi génderilmesine ve degerlendirilmesine olanak tanimaktadir. Makale génderimi
yapilirken sorumlu yazarin ORCID (Open Researcher ve Contributor ID) numarasi belirtiimelidir. http://
orcid.org adresinden ticretsiz olarak kayit olusturabilir.

Bu sistem ile toplanan makaleler ICMJE-www.icmje.org, Index Medicus (Medline/PubMed) ve
Ulakbim-Tiirk Tip Dizini kurallarina uygun olarak sisteme alinmakta ve arsivlenmektedir. Yayina kabul
edilmeyen yazilar, sanatsal resimler hari¢ geriye yollanmaz. )

Yazinin tlimiintin 5000 kelimeden az olmasi gerekmektedir. Ilk sayfa hari¢ tim yazilarin sag Ust
késelerinde sayfa numaralari bulunmalidir. Yazida, konunun anlasiimasinda gerekli olan sayida ve
icerikte tablo ve sekil bulunmalidir.

Baslik sayfasi, kaynaklar, sekiller ve tablolar ile ilgili kurallar bu dergide basilan tim yayin tirleri igin
gecerlidir.

Orijinal Makaleler

1) Baslik Sayfasi (Sayfa 1)

Yazi basliginin, yazar(lar)in bilgilerinin, anahtar kelimelerin ve kisa basliklarin yer aldigi ilk sayfadir.
Tirkge yazilarda, yazinin Ingilizce bashdr da mutlaka yer almalidir; yabanci dildeki yayinlarda ise
yazinin Turkge bashgi da bulunmalidir. Tiirkge ve Ingilizce anahtar sozctikler ve kisa baslk da baslk
sayfasinda yer almalidir.

Yazarlarin isimleri, hangi kurumda calistiklari ve acik adresleri belirtiimelidir. Yazismalarin yapilacagi
yazarin adresi de ayrica agik olarak belirtimelidir. Yazarlarla iletisimde 6ncelikle e-posta adresi
kullanilacagindan, yazismalarin yapilacagi yazara ait e-posta adresi belirtilmelidir. Buna ek olarak
telefon ve faks numaralari da bildirilmelidir.

Calisma herhangi bir bilimsel toplantida énceden bildirilen kosullarda teblig edilmis ya da ozeti
yayinlanmis ise bu sayfada konu ile ilgili aciklama yapilmalidir.

Yine bu sayfada, dergiye gonderilen yazi ile ilgili herhangi bir kurulusun destedi saglanmissa
belirtilmelidir.

2) Ozet (Sayfa 2) )

Ikinci sayfada yazinin Tiirkce ve Ingilizce dzetleri (her biri icin en fazla 200 sézclk) ile anahtar
sozclikler belirtiimelidir.

Ozet bolumu; Amag, Gereg ve Yontem, Bulgular, Sonug seklinde alt basliklarla diizenlenir. Derleme,
vaka takdimi ve egitim yazilarinda 6zet boliimu alt basliklara ayrilmaz. Bunlarda ¢zet bélimt, 200
kelimeyi gegmeyecek sekilde amaglar, bulgular ve sonuc ciimlelerini icermelidir.

Ozet bélimiinde kaynaklar gosterilmemelidir. Ozet bolimiinde kisaltmalardan miimkin oldugunca
kaginilmalidir. Yapilacak kisaltmalar metindekilerden bagimsiz olarak ele alinmalidir.

3) Metin (Ozetin uzunluguna gére Sayfa 3 veya 4’den baslayarak)

Genel Kurallar bélimune uyunuz.

Metinde ana basliklar sunlardir: Giris, Gereg ve Yontem, Bulgular, Tartisma.

Girig bolimu ¢alismanin mantigi ve konunun gegmisi ile ilgili bilgiler icermelidir. Calismanin sonuglari
giris bolimunde tartisimamalidir.

Gereg ve yontem bolimi calismanin tekrar edilebilmesi icin yeterli ayrintilar icermelidir. Kullanilan
istatistik yontemler acik olarak belirtilmelidir.

Bulgular bolimi de calismanin tekrar edilebilmesine yetecek ayrintilari icermelidir.
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Tartisma boliminde, elde edilen bulgularin dogru ve ayrintili bir yorumu verilmelidir. Bu bélimde
kullanilacak literattirtin, yazarlarin bulgulari ile direkt iliskili olmasina dikkat edilmelidir.

Tesekkir mimkin oldugunca kisa tutulmalidir. Calisma icin bir destek verilmisse bu bolimde s6z
edilmelidir.

Calismanin kisithiliklari bashgr altinda calisma stirecinde yapilamayanlar ile sinirlari ifade edilmeli ve
gelecek calismalara iliskin 6neriler sunulmalidir.

Sonug bashigr altinda calismadan elde edilen sonug vurgulanmalidir.

Metinde fazla kisaltma kullanmaktan kaginilmalidir. Tim kisaltilacak terimler metinde ilk gectigi yerde
parantez icinde belirtimelidir. Ozette ve metinde yapilan kisaltmalar birbirinden bagimsiz olarak ele
alinmalidir. Ozet bolumiinde kisaltmasi yapilan kelimeler, metinde ilk gectigi yerde tekrar uzun sekilleri
ile yazilip kisaltiimalidirlar.

4) Kaynaklar

Kaynaklarin gercekliginden yazarlar sorumludur.

Kaynaklar metinde gecis sirasina gére numaralandiriimalidir. Kullanilan kaynaklar metinde parantez
icinde belirtiimelidir.

Kisisel goriismeler, yayinlanmamis veriler ve henliz yayinlanmamis calismalar bu boltimde degil, metin
icinde su sekilde verilmelidir: (isim(ler), yayinlanmamis veri, 19..).

Kaynaklar listesi makale metninin sonunda ayri bir sayfaya yazilmalidir. Altidan fazla yazarin yer
aldigi kaynaklarda 6. isimden sonraki yazarlar icin “et al” (“ve ark”) kisaltmasi kullaniimalidir. Dergi
isimlerinin kisaltmalari Index Medicus'taki stile uygun olarak yapilir. Tum referanslar Vancouver
sistemine gore asagidaki sekilde yazimalidir.

a) Standart makale:

Intiso D, Santilli V, Grasso MG, Rossi R, Caruso |. Rehabilitation of walking with electromyographic
biofeedback in foot-drop after stroke. Stroke 1994;25:1189-92.

b) Kitap:

Getzen TE. Health economics: fundamentals of funds. New York: John Wiley & Sons; 1997.

¢) Kitap Boltimii:

Porter RJ, Meldrum BS. Antiepileptic drugs. In: Katzung BG, editor. Basic and clinical pharmacology.
6th ed. Norwalk, CN: Appleton and Lange; 1995. p. 361-80.

Birden fazla edit6r varsa: editors.

d) Toplantida sunulan makale:

Bengtsson S, Solheim BG. Enforcement of data protection, privacy and security in medical informatics.
In: Lun KC, Degoulet P Piemme TE, Reinhoff O, editors. MEDINFO 92. Proceedings of the 7th World
Congress on Medical Informatics; 1992 Sep 6-10; Geneva, Switzerland. Amsterdam: North-Holland;
1992. p. 1561-5.

e) Elektronik formatta makale:

Morse SS. Factors in the emergence of infectious disease. Emerg Infect Dis [serial online] 1995
1(1):[24 screens]. Available from:s URL:http://www/cdc/gov/ncidoc/ EID/eid.htm. Accessed
December 25, 1999.

f) Tez:

Kaplan SI. Post-hospital home health care: the elderly access and utilization (thesis). St. Louis (MO):
Washington Univ; 1995.

5) Tablolar-grafikler-sekiller-resimler

TUm tablolar, grafikler veya sekiller ayri bir kagida basiimalidir. Her birine metinde gecis sirasina
gére numara verilmeli ve kisa birer baslk yazilmalidir. Kullanilan kisaltmalar alt kisimda mutlaka
aciklanmalidir. Ozellikle tablolar metni aciklayici ve kolay anlasilir hale getirme amaci ile hazirlanmali
ve metnin tekrari olmamalidir. Baska bir yayindan alinti yapiliyorsa yazili baski izni birlikte
yollanmalidir. Fotograflar parlak kagida basiimalidir. Cizimler profesyonellerce yapilmali ve gri renkler
kullanilmamalidir.

Ozel Béliimler
1) Derlemeler:

Derginin ilgi alanina giren tim derlemeler editérlerce degerlendirilir; editérler ayrica konusunda
uzman ve deneyimli otoritelerden dergi icin derleme talebinde bulunabilir.

2) Olgu Sunumlari:

Nadir goriilen ve 6nemli klinik deneyimler sunulmalidir. Giris, olgu ve tartisma bélimlerini icerir.

3) Editére Mektuplar:

Bu dergide yayinlanmis makaleler hakkinda yapilan degerlendirme yazilandir. Editor génderilmis
mektuplara yanit isteyebilir. Metnin bolimleri yoktur.

4) Bilimsel Mektuplar:

Bu yazilar orijinal arastirma yapisinda olmayan bilimsel ilgi uyandirabilen yeni fikir, bulus ve verilerin
sunuldugu 6n bildirilerdir. Bu konuyla ilgili gelecekteki yayinlara merak uyandirmayi amaglar. Metnin
boltmleri yoktur.

5) Egitim Yazilan:

Bu kategoride otdrler osteoporoz, metabolik kemik hastaliklari ve rehabilitasyon konularindaki gtincel
bilgileri 6zetlerler.

Yazisma

Tum yazismalar dergi editorliginin asagida bulunan posta veya e-posta adresine yapilabilir.
Adres:

Tirkiye Osteoporoz Dernegi .

Atakoy 4. Kisim O-121 Bloklari, K: 3, D: 6 Bakirkdy-Istanbul, Turkiye

Tel.: +90 212 560 40 69 - +90 232 412 39 51 Faks: +90 212 560 40 79

E-posta: yesim.kirazli@ege.edu.tr
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Editorden / Editorial

Sevgili Meslektaslarimiz,

Degerli meslektaslarimiza Emerging Sources Citation Index (ESCI) tarafindan indekslenen dergimize arastirma makalesi ve olgu sunumlari seklinde
calismalarini yayinlanmak Uzere diizenli olarak ilettikleri igin ¢ok tesekkir ederiz.

Tiirkiye Osteoporoz Dernedi tarafindan diizenlenen; OSTEOAKADEMIi 2023 Sempozyumu’'nun ana temasi “Kas-iskelet Hastaliklari Onleme,
Tani ve Tedavilerindeki Stratejilere ve Seceneklere Giincel Bakis” olarak belirlenmistir OSTEOAKADEMI 2023 12-14 Haziran 2023 tarihlerinde
Crowne Plaza Otel-Kapadokya'da gerceklesecektir.

Sempozyumun iceriginde gerek akademik calisma ve arastirmalarda gerekse guinltk hekimlik uygulamalarinda siklikla karsilasilan; “Osteoporozda
karmasik olgular-sorular ve yanitlar, Kas iskelet agrisinda klinik yaklasim nasil olmali? Néropatik agriya klinik yaklasimda yeni ne var? Sarkopenide
giincelleme-tanim ve degerlendirme, COVID sonrasi donemin kas-iskelet sistemi boyutu, Osteoporoz tedavilerinde yenilikler, Fiziksel aktivite; ne
kadari ¢cok? Dusmelerin 6ngorilmesi ve dnlenmesi, Osteoporoz ve Osteoartritte yasam kalitesi nasil degerlendirilmeli? Osteoporoz ve Osteoartritte
obezite ve kilo kaybi, D vitamini ile kas-iskelet sistemi hastaliklari iliskisi, Osteoartrit tedavilerinde yenilikler, Osteoartritte PRR Kok hiicre tedavileri,
Osteoporozda kisisellestirilmis yonetim, Osteoartritte kisisellestiriimis yénetim, Osteoporozda siirekli veya aralikli tedaviler, Osteoporotik kirik
sonrasl yaklasim nasil olmali?” konularina yénelik bir program hazirlanmis, osteoporoz ve osteoartrit yaninda agriya, yasam kalitesinde olumsuz
etkilenmelere ve is glicii kaybina neden olan farkli kas iskelet sistemi sorunlarina da yer verilmistir.

Osteoporoz, osteoartrit ve kas iskelet sistemi agrilari konularindaki bilgilerimizi gtincellemek amaci ile 3 glnlik fiziki katilimli bir akademi ile sizlerle
bilgi paylasiminda bulunmayi planladigimiz; konularinda énde gelen isimlerin konusmaci olarak yer alacagi akademi sizlerin de katkilari ve destekleri

ile gerceklestirilecektir.

Siz degerli meslektaslarimiza calismalarinizda kolayliklar dileyerek, sevgi ve saygilarimi sunarim.

Editor
Prof. Dr. Yesim Kirazl
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Osteoporoz Epigenetigi

Epigenetics of Osteoporosis

@ Sengiil Tural, ® Esra Tekcan*, ® Ercan Tural**

Ondokuz Mayis Universitesi Tip Fakdiltesi, Tibbi Biyoloji Anabilim Dali, Samsun, Tiirkiye
*Ondokuz Mayis Universtitesi Tip Fakdiltesi, Merkez Laboratuvari, Samsun, Tiirkiye
**Ondokuz Mayis Universitesi Saglik Bilimleri Fakiltesi, Fizyoterapi ve Rehabilitasyon Anabilim Dali, Samsun Tiirkiye

Osteoporoz (OP), dustk kemik kitlesi ve kemik dokusunun mikromimarisinin bozulmasi, bunun sonucunda kemik kirllganhiginda ve kirilma
egiliminde artis ile karakterize sistemik bir hastaliktir. Prenatal dénem dahil olmak Uzere yasamin erken dénemindeki cevresel faktorler,
yasamin sonraki dénemlerinde kemik kitlesini ve dolayisiyla OP riskini etkileyebilir. Epigenetik esas olarak transkripsiyon sonrasi diizenleyici
bir rol oynar ve biyolojik sinyal dizenleyici yolakta dnemli islevlere sahiptir. Epigenetik mekanizmalar, kemik olusumu ve kemik erimesinden
sorumlu olan kemik htcrelerinin, osteoblastlarin ve osteoklastlarin farkllasmasinda énemli rol oynar. Birkac calisma, OP’lu hastalarda bazi
farkli sekilde metillenmis genler géstermistir. Anormal epigenetik diizenleme, OP gibi bir dizi kemik metabolizmasi ile ilgili hastaliga yol acabilir.
Bunlar, osteoblast farklilasmasinin énemli bir dizenleyicisi olan Wnt yoluna ait genleri ve iskeletin gelisiminde rol oynayan diger genleri
icerir. Benzer sekilde, bu hastalarda bazi MikroRNA'lar farkli sekilde eksprese edilebilir. Ancak, bu sonuclarin diger kohortlarda tekrarlanmasi
onerilmektedir. Genomdan farkli olarak, epigenom hicreye 6zgudir ve yaslanma ve cevresel faktorlerle degisir. Bu nedenle, epigenetik
epidemiyoloji calismalarinin tasarimi ve yorumlanmasi birtakim pratik zorluklar dogurmaktadir. Epigenetik mekanizmalar, kemik olusumu ve
kemik erimesinden sorumlu olan kemik hicrelerinin, osteoblastlarin ve osteoklastlarin farklilasmasinda énemli rol oynamaktadir.

Anahtar kelimeler: Osteoporoz, epigenetik, menopoz sonrasi kadinlar

Abstract

Osteoporosis (OP) is a systemic disease characterized by low bone mass and deterioration of the microarchitecture of bone tissue, resulting in
increased bone fragility and fracture tendency. Environmental factors early in life, including the prenatal period, can affect bone mass later in
life and thus the risk of OP Epigenetics mainly plays a post-transcriptional regulatory role and has important functions in the biological signal-
regulatory pathway. Epigenetic mechanisms play an important role in the differentiation of bone cells, osteoblasts, and osteoclasts, which are
responsible for bone formation and bone resorption. Several studies have shown some differentially methylated genes in patients with OR
The abnormal epigenetic regulation can lead to a number of bone metabolism-related diseases such as OP These include genes for the Wnt
pathway, an important regulator of osteoblast differentiation, and other genes involved in skeletal development. Similarly, some MicroRNA's
may be differentially expressed in these patients. However, it is recommended that these results should be replicated in other cohorts. Unlike
the genome, the epigenome is cell-specific and changes with aging and environmental factors. Therefore, the design and interpretation of
epigenetic epidemiology studies pose a number of practical challenges. Epigenetic mechanisms play an important role in the differentiation
of bone cells, osteoblasts, and osteoclasts, which are responsible for bone formation and bone resorption.

Keywords: Osteoporosis, epigenetics, postmenopausal women

Giri§ boylece kemik kditlesi insanlarda yasamin tgclincl on yilinda zirveye
ulasir. Birkag yil stabil kaldiktan sonra, kemik kitlesi menopozu

Osteoporoz (OP), azalmis kemik kijtlesi ve kemik dokusunun takip eden 5-10 yil icinde kadinlarda hizlanan ilerleyici bir distse

bozulmasi ile karakterizedir, bu da kemik guicinde azalmaya baslar. Bu nedenle OP bilyiime periyodu sirasinda yetersiz
ve kinlma egilimine yol acar. Menopoz sonrasi kadinlarin Ggte kemik birikiminden ve/veya doruk kemik kitlesine ulasildiktan
birinden fazlasini ve 60 yas Ustu erkeklerin %10-16'sini etkileyen sonra hizlanan kemik kaybindan kaynaklanabilir (3,4). Kemik
yaygin bir hastaliktir (1,2). Kemik kitlesi birikimi intrauterin mineral yogunlugunu (KMY) bircok cevresel faktér etkilemekle
yasamda baslar ve blylme periyodu boyunca devam eder, birlikte, cesitli ikiz ve aile galismalari kemik olusumunda genetik
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faktorlerin etkisinin %50-80 oldugunu gostermektedir. Kemik
kitlesini etkileyen bircok genin varligi bildirilmistir. Asosiyasyon
calismalari, aday gen polimorfizmleri, meta-analizler ve daha
yeni olan genom ¢apli calismalar ile KMY ve OP fenotipiyle iliskili
diger genler belirlenmistir. Epigenetik mekanizmalarin  kemik
metabolizmasinin dizenlenmesindeki énemli roli gbz oniine
alindiginda, osteojenik farklilasmadaki epigenetik mekanizmalar
(DNA metilasyonu, histon modifikasyonu ve kodlayici olmayan
RNA'lar) OP'nin patogenezi konusunda kemik metabolizmasi ile
iliskili hastaliklarin tedavisi icin yol gdsterici olacaktir.

DNA Metilasyonu

DNA metilasyonu en ¢ok calisilan epigenetik mekanizmalardan
biridir ~ (5). Palindromik  sitozin-fosfat-guanin (CpG)
dinlkleotitlerinde sitozinin 5' pozisyonuna kovalent olarak
bagl bir metil grubundan olusur, 5mC olarak kisaltilir. CpG
dintkleotitleri seyrek olarak meydana gelir, memeli genomunun
sadece %2'si, esas olarak gen promotdrleri ve dlzenleyici
bolgeler ile iliskili olan CpG adaciklari olarak adlandirilan kisa
yiksek frekansli CpG uzantilari icerir (5). Metil gruplarinin
sitozine eklenmesi, DNA metiltransferazlar (DNMT) tarafindan
katalize edilir  Metilasyon sonucu, temel transkripsiyon
faktorlerinin - hedeflerine  baglanmasini  dogrudan  veya
dolayl olarak bloke ederek aracilik edebilen transkripsiyonel
baskilamadir. Bununla birlikte, in vivo erken olusturulan DNA
metilasyon paterni genellikle dis cevreden etkilenir ve kiclik
farkliliklar, malign olmayan hastaliklarin baslangiciyla baglantili
fenotip cesitliligi Uzerinde buytk bir etkiye sahip olabilir (5).
DNMT'ler embriyogenez, gelisim ve metilasyon sureglerinde
Onemli rol oynar. Hem prokaryotlarda hem de okaryotlarda
genom stabilitesi, gen ekspresyonu bireysel gelisimde dnemlidir

(6,7). DNA metilasyonunun modifikasyonlari esas olarak DNMT
ailesi proteinleri tarafindan kontrol edilir ve CpG adalarindaki
sitozin kalintilar igin metil dondri olarak S-adenosilmetiyonin
kullanilir (8). Normalde genlerdeki CpG adalari metillenmemis
halde bulunur ve bu adalardaki sitozinlerin metilasyonu genin
ekspresyonunu engelleyebilir (9). Belirli bir hipometilasyon
durumu,  ilgili  genlerin  ekspresyonuna elverisliyken,
hipermetilasyon durumu, gen sessizlesmesine yol acabilir (8).
Bu alanda giderek artan calismalar, DNA metilasyonunun, OP
patomekanizmasinda énemli bir rol oynadigi, osteoblastlarin ve
osteoklastlarin farklilagmasini ve apoptozunu dizenleyebilecegini
gostermistir (7). DNA metilasyon modifikasyonu ile diizenlenen
osteojenik farklilasma belirtecleri Tablo 1°de gorilmektedir (Tablo
1).

Histon Modifikasyonu

Bes tipi (H1, H2A, H2B, H3 ve H4) bulunan histonlar, pozitif
yUkli bazik amino asitler (arginin ve lisin) bakimindan zengin
ve DNA'daki negatif yikli fosfat gruplariyla etkilesime girebilen
kictk molekdllld proteinlerdir. Histon kimyasal modifikasyonu,
proteinin N-terminal kuyrugunda, 6zellikle H3 ve H4 bélgesinde
meydana gelir ve kromatinde degisikliklere neden olur. Histon
kuyrugu 20 amino asitten olusur ve belirli bir hipometilasyon
durumu, ilgili genlerin  ekspresyonuna elverisliyken,  bir
hipermetilasyon durumu gen sessizlesmesine yol acabilir (8). Artan
calismalar, DNA metilasyonunun, OP'nin patomekanizmasinda
onemli bir rol oynadigi ve osteoblastlarin ve osteoklastlarin
farklilasmasini ve apoptozunu dizenleyebilecegini gdstermistir
(7). Nukleozom, birkag histon alt biriminden olusan bir kompleks
olup, DNA'yI ve epigenetik bilgiyi korur. Histonlarin translasyon
sonrasi modifikasyonu onemli bir adimdir. Yeniden katlanan

Tablo 1. DNA metilasyon modifikasyonu ile diizenlenen osteogenik farklilasma belirtecleri

Genler 223:::::?0" Osteopgeneziste gen fonksiyonu Referans

RUNX2 Dusuk TF hedef genlerin ekspresyonunu ve osteojenik farklilasmayi tesvik eder. (10)

OSX Dusuk TF hedef genlerin ekspresyonunu ve osteojenik farklilasmayi tesvik eder. (10)

BMP2 Dusuk Kemik blytme faktorl, osteojenik farklilasmayi tesvik eder. (11)

SOST Yiksek Glikoprotein, osteojenik farklilasmayi inhibe eder. (12)
Hidroksiapatit birikimi icin gerekli fosforik asidi saglamak Uzere fosfat esteri

ALP Bgtic Elecjrrw(i)lllztizet?gl:/;u?%/tr;luzzae?rawgssi inhibitor etkisini ortadan kaldirmak icin ()
pirofosfati hidrolize eder.

OCN Dusuk Normal kemik mineralizasyonunu korur. (13)

Frizzied 1 Dusuk Wht yolunu aktive eder ve osteojenik farklilasmayi tesvik eder. (14)

RANKL Yiksek Osteoklast farklilasmasini uyarir ve kemik rezorpsiyonunu destekler. (15)

OPG Disuk Osteoklast farklilasmasini inhibe eder. (16)

LOX Dusuk Osteojenik farklilasmay tesvik eder. (17)

ESR1 Dusuk Osteojenik farklilasmayi tesvik eder. (18)

DLX5 Dusuk Osteojenik farklilasmayi tesvik eder. (19)

Alu elements Yiksek Kemik olusumu ile negatif korelasyon (20)

RUNX2: Runt-related transcription factor 2, OSX: Osterix, BMP2: Kemik morfojenik proteini-2, S_QST: Sklerostin, ALP: Alkalen fosfataz, OCN: Osteokalsin, RANKL: Ntikleer

faktor kappa-p ligandinin reseptor aktivatori, OPG: Osteoprotegerin, LOX: Lizil oksidaz, ESR1: Ostrojen reseptéri 1, DLX5: Distal-Less homeobox 5
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kovalent histon modifikasyonlari, cogunlukla kimyasal olarak
kararsiz amino asit kalintilarinin (6rnegin; lizin, arginin, serin,
treonin, tirozin ve histidin) amino ve karboksil uglarinda ve ayrica
histonun versiyonu sirasinda veya nukleozomal cekirdeklerin
kor alanlarinda meydana gelir (21). Her modifiye edilmis histon
kalintisi spesifik bilgi tasir ve genel olarak H3K3 bolgesindedir.
Bilgi iletimi, histonlarin kendi aralarindaki veya histonlar ile
DNA arasindaki etkilesimi degistirmek dahil olmak Uzere cesitli
mekanizmalar yoluyla olabilir (22). Histon deasetilazlar, hedef
histonlar ve osteoblast farklilasmasindaki rolleri Tablo 2'de
goritlmektedir. Histon deasetilazlar, hedef histonlar ve osteoblast
farkllasmasindaki rolleri Tablo 3'te gorilmektedir.

Kodlamayan RNA'lar

Kodlamayan RNA, genomdan kopyalanan ancak bir proteini
kodlamayan bir RNA tlrudir (41).
gore, kodlama yapmayan RNA (g tipe ayrilir: Bunlardan ilki

RNA'nin  uzunluguna

mikroRNA'lar dahil 50 nt'den az uzunluk mikroRNA'lar (miRNA),
kicuk enterferans yapan RNA’lar siRNA ve yeni kodlamayan
kiiclk RNA’lar priRNA,; ikincisi ribozomal RNA ve transfer RNA
dahil olmak tzere 50 ila 500 nt arasinda degisen uzunluktadirlar;
ve Uclinclsl geleneksel lineer RNA'dan farkli olan uzun kodlayici
olmayan RNA'lar IncRNA ve dairesel RNA'lar circRNA dahil
olmak Uzere cesitlidir (42,43). Gegmiste, bilim adamlari genellikle
kodlamayan RNA'nin rolini “6nemsiz RNA" olarak gorduler.
Bilimsel duslince ve laboratuvar teknolojisinin ilerlemesiyle, artan
sayida calisma, kodlamayan RNA'nin anormal ifadesi ile kemik
metabolik hastaliklarinin gelisimi arasinda bir iliski oldugunu
bildirmistir (7,43). Kodlamayan RNA'nin kemik metabolizmasi
sirecindeki anahtar roll belirlenirse, kemik metabolizmasiyla
iliskili hastaliklari temelde bloke etmesi ve tedavi etmesi
beklenen hedefe yonelik tedavi igin ilaglar tasarlanabilinecedi 6ne
srtlmektedir. LncRNA'lar hedef genleri ve fonksiyonlari Tablo
4'te gorllmektedir.

Tablo 2. Histon deasetilazlar, hedef histonlar ve osteoblast farklilasmasindaki rolleri

HDAC Hedef histonlar Fonksiyon Referans
HDAC1 H2A, H2B, H3, H4 (23)
HDAC2 H2A, H2B, H3, H4 Osteoblast farklilasmasini dizenler. (23)
HDAC3 | H2A, H2B, H3K27, H3, H4 | Osteoblast gen ekspresyonunu inhibe eder. (24)
HDAC4 | H2A, H2B, H3K9, H3, H4 Kondrositlerin transkripsiyonunu, hipertrofisini ve kemiklesmesini diizenler. | (25)
HDAC5 | H2A, H2B, H3K9, H3, H4 Kondrositlerin transkripsiyonunu, hipertrofisini ve kemiklesmesini dizenler. | (25)
HDAC6 | H2A, H2B, H3K9, H3, H4 RUNX2 aktivitesini ve gen ekspresyonunu diizenler. (26)
HDAC7 | H2A, H2B, H3K9, H3, H4 Osteoblast gen ekspresyonunu inhibe eder. (27)
HDAC8 | H2A, H2B, H3K9, H3, H4 Maksillofasiyal kemik gelisimi (28)
SIRT1 H3, H4 BMMSC'lerin ¢cogalmasini ve osteoblast farklilasmasini diizenler. (29)
SIRT6 H3, H4, H3K9, H3K56 Kondrosit proliferasyonunu dizenler. (30)
BMMSC: Kemik iligi kaynakli mezenkimal kok hiicreler

Tablo 3. Histon deasetilazlar, hedef histonlar ve osteoblast farklilasmasindaki rolleri

HDM H_edef Hedef genler Fonksiyon Referans
histonlar

LSD1/KDM1A H3K4me3 Wnt7B, BMP2 Osteoblast farklilasmasini inhibe eder. (31)
H3K4me3, Erken ve ge¢ ameloblast hiicrelerinin proliferasyonu ve

KDM28 H3K36me1/2 AP-2a farkllasmasinin yani sira dentinin farklilasmasinda yer alir. €7

Adipojenik farklilasmayi tesvik eder ve kék hiicrelerin

KDM4A pELElIE Siffets /2R osteoblastik farklilasmasini inhibe eder. ()
H3K9me3, .

KDM4B H3K27me3 DLX Osteoblast farklilasmasini tesvik eder. (34)

KDM5A H3K4me3 BMP2, RUNX2 Osteoblast farklilasmasini inhibe eder. (35)
H3K9me3, .

JMJD3/KDM6B H3K27me3/2 HOX Osteoblast farklilasmasini tesvik eder. (36)
H3K9me2, Adipojenik farklilasmayi tesvik eder ve osteoblastik

KDM7A H3K27me2 (el s (et L7 farklilasmayi inhibe eder. (£7)

NO66 H3K4, H3K36 | OSX Osteoblast farklilasmasini inhibe eder. (38)

RBP2/JARID1A | H3K4me3/2 | RUNX2 Osteoblast farklilasmasini inhibe eder. (39)

c-fos, Dc-stamp, CtsK, _
IMID7 - Aco5 and NfatcT Osteoblast farklilasmasini inhibe eder. (40)
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Mikro RNA'lar

MiRNAlar, yaklagik 22 nukleotit uzunlugunda, kodlama
yapmayan kugulk, tek sarmalli bir RNA tirtdir. Hedef gen
mRNA'sina diziye 6zgl baz egslestirmesi yoluyla baglanir
(7). miRNA'lar, osteojenik farklilasma ile ilgili hedef genleri
duzenleyerek kemik metabolizmasini  dizenledigi  yapilan
calismalarla bildirilmistir. Bazi 6Gnemli miRNA'lar ve etkileri Tablo
5'te gortlmektedir.

Yetersiz Pik Kemik Kitlesi

OP geng bireylerde nadirdir. Aslinda, yetersiz bir tepe kemik
kitlesine sahip bireyler bile biyiime déneminde yetersiz kemik
kitlesi birikimi nedeniyle nadiren OP'ye bagl kiriklara maruz
kalir. Bununla birlikte, bu bireyler daha sonraki yasamlarinda
kiriklar icin yiksek risk altindadir, ¢clinkl zaten dustk bir kemik
kutlesi Uzerine bindirilmis yasa bagli azalan kemik kdtlesi kirik
esigini duslrir (62). Doruk kemik kutlesinin glcli bir genetik

bilesene sahip oldugu bilinmektedir. Bu nedenle, cesitli etnik
kokenlere sahip ebeveynlerin kemik kitleleriile cocuklari arasinda
dogrudan korelasyonlar bildirilmistir (63,64). Bununla birlikte,
kemik kitlesi Uzerindeki kalitsal etkiyi aciklayan genler tam
olarak aydinlatilamamistir. Wnt ailesinin Gyeleri de dahil olmak
lzere bazi genlerin geng bireylerde kemik kutlesi ile iliskili oldugu
tutarl bir sekilde tanimlanmistir (65). Bir dizi edinilmis faktorin
buytyen iskelet Gizerinde derin etkileri vardir. Besin faktorlerini,
egzersizi, komorbid bozukluklari vb. icerirler. Rahim icinde veya
dogumdan sonra etki edebilirler. Aslinda, daha sonraki yillarda
rahim ici blytme ile kemik kutlesi arasinda bir iliski olduguna
dair kanitlar vardir (66,67). Ornegin; gézlemsel bir meta-analiz
calismasi, dogum agirligi ile yasamin sonraki dénemlerindeki
kemik kutlesi arasinda bir iliski bildirmistir. Dogum agirlig,
KMY'den daha ¢ok kemik mineral icerigi ile iliskili bulunmustur
(68). Bu, iliskinin tercihen kemik yogunlugundan ziyade
dogum agirhginin gelecekteki kemik boyutu ile bir korelasyonu

Tablo 4. LncRNA’lar hedef genleri ve fonksiyonlari

LncRNA'lar Hedef genler Fonksiyonlar Referans

miR-675, miR-141, miR-22, Osteoblastik farklilasmay tesvik eder. (42)
H19

CTCF/H19/HDAC pathway Adipojenik farklilasmayi tesvik eder. (43)
LncRNA p21 Whnt/p-actin pathway Osteoblastik farklilasmayi tesvik eder. (44)
Bmcob SBP2 Osteoblastik farklilasmayi tesvik eder. (31)
HIF10-AS 1 HOXD10, SIRT1 inhibisyon (45)
LncRNA TUGT1 Wht/p-actin pathway Osteoblastik farklilasmayi tesvik eder. (46)
XR-111050 RUNX2 Osteoblastik farklilasmayi tesvik eder. (47)
DNACR P38 MAPK pathway Osteoblastik farklilasmayi inhibe eder. (48)
AK-096529, uc003ups, Smurfl, RUNX2 Osteoblastik farklilasmayi tesvik eder. (45)
AKO5611
HOTAIR BMP/TGF-f3 pathway Osteoblastik farklilasmayr itesvik eder. (49)
IncRNA MALAT1 RANK/RANKL/OPG pathway | Osteoblastik farklilasmayi tesvik eder. (50)
MODR MIR-454/RUNX2 Osteoblastik farklilasmayi tesvik eder. (51)
AK141205 CXCL13 Osteoblastik farklilasmayi tesvik eder. (52)
MEG3 MIR-133a-3p Osteoblastik farklilasmayi inhibe eder. (53)
ANCR EZH2, RUNX2 Osteoblastik farklilasmayi inhibe eder. (45)
BDNF-AS RUNX2 Osteoblastik farklilasmayi inhibe eder. (54)
PInc1 PPAR-g2 Adipojenik farklilasmayi tesvik eder. (45)
ADINR C/EBPa. Adipojenik farklilasmayi tesvik eder. (55)
HoXAAS3 £7H2 andrli(rl)lgsml;;aiLk}l}lilszrzg)gttewi|< eder, osteoblastik (56)
ORLNCT ORLNCT-miR-296-PTEN fa‘j:(ﬁ’l?;;?j:;ai;ﬂ':ggggi‘;eyik eder; asteoblastik (57)
Bmncr BMP2, TAZ, RUNX2, PPARG gﬁjﬁ:;'f;:y'f f:;'fg'fi?:ry' eI GEIaE Bl (58)
Oasolan gy e aienk |
LncRNA BDNF-AS miR-204-5p, miR-125a-3p Osteoblastik farklilasmayi inhibe eder. (54)
Linc-ROR miR-138, miR-145 Osteoblastik farklilasmayi tesvik eder. (54)
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tarafindan yonlendirildigini gdstermektedir. Yavrularin iskelet
kitlesini etkileyen dogum o&ncesi cevresel faktorler arasinda
annenin D vitamini seviyeleri ¢ok dikkat cekmistir (69). Bu
calismalar, intrauterin olaylarin iskelet fenotipini etkiledigini
gostermektedir. Deney hayvanlarinda bazi dustindUrlci verilere
ragmen (70), gercek epigenetik mekanizmalarin intrauterin
cevresel faktorlerin insan iskeleti Gzerindeki etkisini ne dlclde
acikladigr aciklanamamistir. Bununla birlikte, birka¢ calisma,
dogumdaki DNA metilasyon modelinin iskelet homeostazini
etkileyebilecegini 6ne strmistir. Bu nedenle, bazi calismalar
kordon kanindaki eNOS (nitrik oksit sentezinden sorumlu bir
enzim) ve retinoid-X reseptdrl metilasyonunun ¢ocukluk cagi
kemik kutlesi ile iliskilerini bildirmistir (71,72).

Hizli Kemik Kayibi

Epigenetik mekanizmalar kemik hdcrelerinin farklilasmasi ve
aktivitesinde énemli rollere sahiptir. Bununla birlikte, epigenetik
mekanizmalarin  OP riskini ve diger iskelet bozukluklarini
nasil etkiledigi hakkinda cok az bilgi bulunmaktadir. Kemik
kutlesinde zit yonde degisiklik gdsteren iki bozukluk olan OP
ve osteoartrit arasindaki DNA metilasyonundaki farkliliklar
arastirilmis, bu bozukluklarin gelisimsel bir bileseni oldugu
hipotezi dogdrultusunda, farkl sekilde metillenmis genler
arasinda, iskeletin gelisiminde rol oynayan birkag¢ yolak Uyesi
bulunmustur (73). Ayrica, bu konsepte uygun olarak, sklerostin
promotdrlerinin ve Whnt yolunun diger genlerinin metilasyon
durumunun OP riskini etkiledigi dne strilmustir (74,75). Ancak,
kesin sonuglara varmadan 6nce bu sonuclarin diger gruplarda
tekrarlanmasi gerekir. Kodlamayan RNA'lar ayrica kemigin
yeniden sekillenmesinin ana etkenleri olan osteoblastlarin ve
osteoklastlarin  farklilasmasinin - diizenlenmesinde rol oynar
(76,77). Aslinda, insan doku 6rneklerinde miRNA'larin miktarini
analiz eden calismalarda, birkagc miRNA'nin OP’de farkli sekilde
eksprese edildigi bulunmustur (78,79). OP'nin patogenezinde
hangi miRNA'larin gercekte rol oynadigini belirlemek icin ilave
arastirmalara ihtiyac vardir.

Epigenetik Epidemiyoloji Calismalarinin
Yorumlanmasi

Mevcut teknolojiler, aday ve epigenom capinda calismalarin
verimli bir sekilde gerceklestirilmesine olanak tanir. Bu nedenle,

beklenmedik bir sekilde, epigenetik epidemiyoloji Uzerine
yayinlanmis calismalarin sayisi katlanarak artmaktadir (80).

Calisma Konulari

ilk olarak, bireylerin fenotipi acikca belirlenmelidir. Calisma
hastalikli denekleri iceriyorsa hastalarin fenotipinin tim hastalik
spektrumunu veya sadece bozuklugun belirli bir evresini
veya varyantini temsil edip etmedigini incelememiz gerekir.
Genomdan farkli olarak epigenomun yasla ve cevresel etkilerle
degdisebilecegini belirtmek énemlidir. Bu nedenle, bireylerin yasi
ve Onceki tedaviler de dahil olmak Uzere diger olasi karistirici
etkenlerin dikkate alinmasi gerekir. Diger yandan, calisma
hastalari ve kontrolleri karsilastirdiysa kontrol grubunun calisilan
hasta grubu icin yeterli olup olmadigini kontrol etmek énemlidir.
Yas, cinsiyet, etnik kéken ve beslenme gibi ¢zellikler ve diger
cevresel etkiler her iki grup arasinda karsilastirilabilir olmalidir.

Ornek Konular

Epigenomun hlcreye 6zgl olmasi, epigenomik calismalara
6zgl bir zorluktur. Diger bir deyisle, genetik dizilerden farkli
olarak, epigenetik degisimler arasinda  farklilik
gosterir. Bu nedenle, ilgili dokularda hastaligin epigenetik
degisimlerini belirlemeye yénelik calismalar yapilmalidir. Ancak
uygun doku &rneklerinin alinmasi etik ve pratik problemler
dogurabilir. Bu nedenle, bazi durumlarda, kesif analizlerinde
vekil olarak erisilebilir doku veya swvilarin (kan, tukurlk, idrar)
kullaniimasi faydali olabilir. Ek olarak, bu yaklasim, epigenetik
isaretlerin biyobelirtecler olarak kullanilmasi icin yararli bilgiler
saglayabilir. Bununla birlikte, patofizyolojik bir perspektiften,
iskelet bozukluklar calisilirken sonuglarin kemik gibi ilgili doku
orneklerinde dogrulanmasi gerekir. Farkli bireylerden alinan
numuneler  karsilastirilacaksa  hiicre  kompozisyonundaki
farkliliklara dikkat etmek 6nemlidir ve bu faktorin potansiyel
etkisi dikkate alinmalidir (81). Kan &rneklerinin DNA metilasyonu
calismalarinda hiicre  kompozisyonu ayarlamalari  yapmaya
uygun algoritmalar vardir (82). Bununla birlikte, kati numuneler
analiz edildiginde benzer ayarlamalar daha zordur. Lazer
destekli mikrodiseksiyon ve ardindan az sayida htcrenin CpG
metilasyonunun analizi i¢in optimize edilmis yontemler bir
alternatif olabilir (83). Son olarak, ayni bireyin hastalikli ve kontrol
dokularinin eslestirilmis calismalarinda, kontrol dokusu, calisma
amaclarina bagl olarak dikkatli bir sekilde secilmelidir. Yalnizca

hiicreler

Tablo 5. Bazi 6nemli miRNA’lar ve etkileri

miRNA Hedef gen Sonug Referans
. RUNX2 .
miR-2861 HDACS Mutasyon geng bireylerde osteoporoza neden olur. (19)
miR-214 ATF-4 Osteoporoza yatkinlik (59)
miRa320 PDCD4
. RUNX2 Osteoporozda ifadesi farklidir. (60)
miR-100 BMPR2
miR-125b
. WISP1
Q:E?ég CTNBP1 Osteoporozda ifadesi farklidir. (61)
IL6, TNF
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hastaligin degil, ayni zamanda konakg¢l yanitlarinin da doku
kompozisyonunda ve epigenetik isaretlerde degisikliklere neden
olabilecegini disiinmek 6nemlidir. Ornedin; timodr dokusunun
epigenetik imzasi, siklikla bitisik timorsiz  dokununkiyle
karsilastirili. Bununla birlikte, sonuncusu, konakg¢l bagisiklik
tepkisi nedeniyle degistiriimis bir hiicre bilesimine sahip olabilir ve
sonug olarak, gercek normal dokunun iyi bir temsili olmayabilir.

Teknoloji ve Veri Analizi

TUm arastirma makalelerinde oldugu gibi, metodoloji/detaylar ve
kullanilan teknolojinin tam olarak aciklanmasi gerekir. Ozellikle
epigenom capindaki calismalarda kapsamin dikkate alinmasi
Onemlidir. Genomda yaklasik 25 milyon CpG vardir. Metilasyon
seviyelerini  kesfetmek, maliyetli tam  bisllfitom  dizilimi
gerektirebilir. Sik kullanilan alternatif prosedirler, yaklasik 5 milyon
CpG'yi (84) inceleyebilen popiler 450K array'dir. DNA metilom
olusturmak icin nispeten daha ucuz ve uygun metottur. Ancak,
bu dizilerin yaklasik 485.000 CpG bélgesini sorguladigini bilmek
onemlidir (85); bu, potansiyel olarak metillenmis CpG'lerin sadece
yaklasik %2’sini kesfeder. Bu nedenle, bircok bolge kesfedilmemis
durumdadir. Bu bilgi, 6zellikle olumsuz sonuglari olan ¢alismalarda
dikkate alinmalidir. Sonuglarin teyit edilmesi icin, ayni teknikle
tekrar calisilabilir ya da baska tekniklerle dogrulanabilir. Ornegin;
metilasyon dizileriyle elde edilen veriler, piro-siralama veya MALDI-
TOF MS (matrix assisted laser desorption ionization time of flight
mass spectrometry) verileriyle teyit edilebilir. Diger calismalarda
oldugu gibi 6rneklem buytkligd énemli bir konudur. Calismanin
istatistiksel glicl ve buna baglh olarak tip Il hata olasiigr (yani,
calisilan gruplar arasinda gergek farkliliklar oldugunda olumsuz
bir sonug elde edilmesi) dikkate alinmalidir. Numune boyutu ve
Olcimiin degiskenligi (yani, CpG metilasyon seviyesi, miRNA
bollugu vb.) istatistiksel glicli etkileyen baslica faktorlerdir.
Epigenom capindaki calismalar, bircok lokusta (birkag milyona
kadar) potansiyel gruplar arasi farkliliklari arastirir. Bu nedenle, tip
I hatanin sisiriimesi (yani, tesadUfen bulunan bir farkin istatistiksel
olarak anlamli kabul edilmesi) bir sorundur. Bunu en aza indirmek
icin istatistiksel olarak anlamlilik igin olagan 0,05 esigi artik uygun
degildir. Yapilan karsilastirma sayisina gdre ayarlanan yeni bir
esige indirilmelidir.

Bu tUr bir ayarlamayi gerceklestirmek icin Bonferroni proseduri
ve daha az kati olan yanlis kesif orani hesaplamasi dahil olmak
lUzere cesitli ydntemler mevcuttur.

Tek Lokus, Genomik Bélgeler ve Aglar

ilk adim olarak, veri analizi genellikle tekli CpG'lerin metilasyon
duzeyi veya bireysel miRNA'larin miktari gibi tekli analiz birimine
odaklanir. Gruplandirma proseddrleriyle daha derin bir sonug elde
edilebilir. DNA metilasyonu icin bireysel CpG'lerin analizinden
sonra, diger yaygin prosedlrler, gen govdeleri, promotdr
bolgeleri, CpG adalari, transkripsiyon faktéri baglanma bolgeleri
vb. gibi ilgili genomik bdlgelerde gruplandirimis CpG’lerin
analizini icerir. Bu verilerin ardindan, genellikle bir tir ag analizi
yapiimalidir. Basit yol analizi, 6zel bir ézellik gosteren genlerin
(6rnegin; calisilan gruplar arasindaki diferansiyel metilasyon),
genel genomla karsilastirildiginda belirli bir “yolda” fazla temsil

edilip edilmedigini bulmaya calisir Diger calismalar, bireysel
analizde dnemli olarak tanimlanan genler veya genomik bélgeler
arasindaki iliskileri bulmaya calisir. Bir dizi ticari yazilim paketinin
yani sira internette Ucretsiz olarak bulunan diger araclar (DAVID,
GESEA, WebGestalt, EnrichNet, NetworkAnalyst, vb.), yollarin ve
ag analizlerinin gergeklestiriimesine yardimci olur (86).

Fonksiyonel Calismalar

Fonksiyonel deneyler, calismanin sonuclarini gelistirir. Ornegin;
bir gen promotdrinin bir hastaligi olan hastalarda kontrollere
gore daha fazla metillendigini gésteren bir calismada, hasta
grubunda gen ekspresyonunda azalma veya baskilayici histon
kuyruk isaretleri gosterilirse bu bulgunun gegerliligi ve ilgisi
artacaktir. Bazi durumlarda, hipotezi dogrulayan veriler aranarak
mevcut veri tabanlari arastirilabileceginden, in silico dogrulama
uygundur.

Ancak, calismanin amaclarina bagl olarak fonksiyonel veriler
elde etmek icin in vitro deneyler gerekebilir (87).

Sonuglarin Onemi ve Genellestirilmesi

Bireylerin bagimsiz kohortlarinda tekrar dnemlidir. Bir yandan, ilk
sonuclarin teknik gecerliligini destekler; diger yandan, sonuglarin
kesif kohortunda temsil edilenlerin disindaki populasyonlara
uygulanabilecegini  dogrular. Yine de tekrar olmamasinin,
calisilan kohorttaki sonucun sahte oldugu anlamina gelmedigini
belirtmek dnemlidir. Genetik arka plan ve cevresel kosullar dahil
olmak Uzere bir dizi faktdriin epigenom Uzerinde glcli etkileri
vardir. Bu nedenle bazi durumlarda epigenetik farkliliklar ancak
bireyler belirli cevresel faktorlere maruz kaldiklarinda veya belirli
bir etnik kékene sahip olduklarinda gozlemlenebilir.

Dogrudan ve Ters Nedensellik

Genom gebelikten itibaren stabildir Bu nedenle, genetik
calismalarda ters nedensellik sorunu énemli degildir. Bununla
birlikte, epigenetik calismalarin yorumlanmasi icin kesinlikle bir
endise nedenidir. Bir grup hasta ile bir grup kontrol arasindaki
farkli epigenetik isaretleri gosteren bir calismada, hastaliga
epigenetik farkliliklarin mi neden oldugu yoksa tersi mi sorusunu
sormallyiz. insan calismalarinda bu, coziilmesi cok zor bir
soru olabili. Ancak bazi durumlarda, hastaligin erken ve geg
evrelerindeki epigenetik imzalarin karsilastinimasi bazi yararl
ipuclari saglayabilir (88,89).

Bilimsel ve Klinik Uygunluk

Epigenetik calismalar, hiicre farklilasmasini ve islevini dizenleyen
molekuler mekanizmalara daha iyi bir bakis agisi sagladigr icin
bilimsel agidan ¢ok &nemli olan yeni verileri ortaya cikariyor.
Calismalar hastaligin patogenezini aydinlatmak, hastaligin tanisini
veya prognozunu belirlemek icin yeni biyobelirtecleri kullanmak
ve Ozellikle terap6tik hedefler bulmak icin yeni pencereler acarsa
biyomedikal agidan 6nemi daha da artar bu durumda daha etkili
ve glvenli tedavilere yol acabilir (88,89).
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Abstract

Obijective: This study aimed to assess the impact of obesity on neuropathic pain, fiboromyalgia symptoms, and quality of life in female patients
diagnosed with fibromyalgia syndrome.

Materials and Methods: This study enrolled 40 normal-weight and 40 obese female patients who were diagnosed with fibromyalgia
syndrome. The patients enrolled in this study satisfied all of the American Collage of Rheumatology (ACR) 1990 and 2010 classification
criteria. For fibromyalgia syndrome. The Leeds Assessment of Neuropathic Symptoms and Signs (LANSS) scale and douleur neuropathique 4
questions (DN4) scale was used to assess the extent of neuropathic pain experienced by the patients enrolled in this study. The assesment
of patient health status was conducted using the Fibromyalgia Impact Questionnaire (FIQ) scale.

Results: Based on the results obtained from the LANSS scale, neuropathic pain was identified in 56.3% patients, while according to the
DN4 scale, it was present in 78% of the patients. The analysis of data from the LANSS scale revealed that 42.5% of the patients in the
normal weight group and 70% of the patients in the obese group had neuropathic pain. Furthermore, the prevalence of neuropathic pain
was significantly higher among the patients in the obese group. The comparison of quality of life scores using the FIQ scale between the two
groups did not reveal any statistically significant variation.

Conclusion: Neuropathic pain is high in female patients with fibromyalgia syndrome (FMS). Neuropathic pain was significantly higher in the
obese group. Therefore, obese women with FMS would benefit from an increased focus on managing their neuropathic pain.

Keywords: LANSS, fibromyalgia, neuropathic pain, obesity, pain

Amac: Bu calismada fibromiyalji sendromlu (FMS) kadin hastalarda néropatik agrinin degerlendirilmesi ve obezitenin fibromiyalji semptomlari,
yasam kalitesi ve noropatik adri Gzerine etkisinin degerlendirilmesi amaclandi.

Gereg ve Yontem: Bu calisma fibromiyalji teshisi konulan 40 normal kilolu ve 40 obez hastayi icermistir. Calismaya dahil edilen hastalar
Amerikan Romatoloji Koleji (American College of Rheumatology) 1990 ve 2010 siniflama kriterlerinin timind karsilamiglardir. Hastalarin
noropatik agr dizeyini degerlendirmek icin Leeds Noropatik Semptom ve Bulgu Degerlendirme (LANSS) ve Douleur Noropatik 4 sorgulama
(DN4) 6lcekleri kullanildi. Hastalarin yasam kalitesini degerlendirmek igin Fibromiyalji Etki Anketi (FIQ) 6lcedi kullanildi.

Bulgular: Noropatik agri LANSS skalasina gére %56,3, DN4 skalasina gére %78 hastada saptandi. Noropatik agri orani normal kilolu FMS'li
grupta %42,5, obez FMS'li grupta %70 oranindaydi ve obez grupta istatistiksel olarak anlamli olarak daha yuksekti. FIQ skorlar iki grup
arasinda anlamli farkli saptanmadi.

Sonug: Noropatik agri obez kadin FMS hastalarinda normal kilolu kadin FMS hastalarina gére anlamli daha yiksek ¢ikmistir, bu nedenle FMS'li
kadin hastalarda obez olanlarda néropatik agri agisindan daha dikkatli olunmalidir.

Anahtar kelimeler: LANSS, fibromiyalji, néropatik agri, obezite, agri
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Introduction

Fibromyalgia syndrome (FMS) is a chronic condition causing
wide-spread pain, fatigue, sleep disturbance and many somatic
symptoms (1). Although its pathophysiology is not clear, in
the light of scientific research that reveals neuropsychological
and neurophysiological mechanisms in FMS, it has begun to
be accepted that the disease should be classified as a central
sensitization syndrome in recent years (2). Pain that arises
following a lesion or dysfunction in the somatosensory system
is known as neuropathic pain (3). Many of the mechanisms
involved in neuropathic pain are shared with those implicated
in the pathogenesis of FMS, as evidenced by studies on its
etiology (4). Research conducted on individuals with FMS has
shown alterations in the activation of sympathic system, central
sensitization, the wind-up phenomenon, and rearrangement
in the central nervous system (5). FMS is a suitable disorder to
be considered in the neuropathic pain group because of the
similarity of hyperalgesia, allodynia and paresthesia in the clinic
as well as similar approaches in the pathogenesis (6).

Research has shown that FMS is more frequently observed in
females and is often comorbid with obesity (7). The relationship
between obesity and chronic pain is multifactorial (8). The two
main mechanisms, mechanical loading and proinflammatory
process, are held responsible for this (8). It has been shown that
in obesity, insulin growth factor levels, adipokines such as resitin,
adiponectin and leptin levels are altered (9) and neuropathic
pain could linked to them and depression (7). In some studies,
it has been shown that the increase in pain perception in obese
patients is not only due to mechanical reasons, but that the
central mechanisms can be activated and obesity can increase
neuropathic pain (10). Together with studies showing that the
symptoms associated with FMS are more severe in obese FMS
patients (11), but there is a lack of literature on the examination
of how obesity affects neuropathic pain in individuals with
FMS. The purpose of the study was twofold: firstly, to assess
the evaluation of neuropthic pain and secondly to explore how
neuropathic pain and obesity affects their quality of life.

Materials and Methods

This study enrolled patients who were diagnosed with FMS and
admitted to Ankara Yildinm Beyazit University Atatlrk Training
and Research Hospital Physical Medicine and Rehabilitation Clinic
Outpatients Division between October 2015 and November
2016 and fullfilled the classification criteria of both American
College of Rheumatology (ACR) 1990 (12) and 2012 (13). Those
who have been receiving medical treatment for FMS for the
last 1 year, those with neuropathic pain due to other causes
(diabetes mellitus, nevre injury etc.), the study excluded cases
of acute pain.

Approval for the study was granted by the Clinical Research
Ethics Committee at Ankara Yildirm Beyazit University Faculty of
Medicine (decision no: 232, date: 18.11.2015).

Patients aged 25-55 years, meeting the ACR 1990 classification
criteria and 2010 new diagnostic criteria, female, normal weight
or obese participated in our study.

Consent form was obtained from all patients participating in the
study. Patient symptom duration, occupation, smoking, alcohol
use, systemic diseases were asked. Patients were measured for
height and weight. Body mass indexes (BMls) calculated. Two
groups were created among the patients based on the obesity
classification established by the World Health Organization
(WHO), with patients being classified as either normal weight
or obese.

Patients were grouped into two groups as normal weight and
obese according to the obesity classification of the WHO. As
per the WHO, indivduals with a BMI falling within the range of
18.5 to 24.9 kg/m? were classified as having normal weight,
while those with a BMI of 30 kg/m? or higher were classified
obese (14).

Assesments

Physical examination was done to determine the number of
tender point and tender point distributions. The Wide-Spread
Pain index (WPI) and Symptom Severity score (SSS) were
calculated for the 2012 ACR criteria. Patient’s resting and moving
visual analogue scale (VAS) (15) values were questioned. In the
scale O mean no pain, 10 show the highest intensity. In order
to evaluate the presence of neuropathic pain, the scale Leeds
Asseessment of Neuropathic Symptoms and Signs (LANSS) was
applied (16). Seven questions were asked about the neuropathic
pain components. After which two examinations were carried
out in terms of sensory evaluation. Allodynia, hyperalgesia,
paresthesia, hyperesthesia, hypoesthesia was interrogated
with parameters such as tingling, burning, feeling of warmth,
feeling of pain with light touching, color change, electric shock.
Allodynia was tested by touching with cotton. A pin prick test
was performed with a needle to evaluate the change in sensory
threshold between painful and non-painful areas. A score of 12
and above is reported to have a high likelihood of neuropathic
pain. Douleur Neuropathique 4 questions (DN4) test was
employed to evaluate the neuropathic pain (17). In this test, 7
questions and 3 examinations were questioned for a total of 10
items of neuropathic pain parameters. A score of 4 or grater is
indicative of a strong likelihood of neuropathic pain.

The LANSS scale and DN4 questionnaires are validated scales
with established reliability and avaliable in Turkish (18,19). FIQ
was utilized to assess the quality of life (20,21). Depression,
anxiety and daily life tasks such as shopping, cooking, walking,
washing dishes were questioned. It is considered as mild impact
between 0-38 points, moderate impact between 39-58 points
and severe impact 59 point and over.

Statistical Analysis

The results of the patients were analyzed statistically. Descriptive
variables were presented. Analytical methods thods (Kolmogorov-
Smirnov/Shapiro-Wilks) were employed to evaluate whether
the variables exhibited normal distribution. Numerical variables
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with normal distribution were compared with t-test. The Mann-
Whitney U test was used to compare numerical variables that
followed normal distribution.

Categorical variables were assessed by chi-square Pearson
and Fisher Exact test. Correlation tests between variables
were performed by Pearson and Spearman correlation
test. Quantitative variables was defined using measures of
centralization and variation (mean + standard deviation).
Statistical significance was established p<0.05 for all cases. In
this study, the strength of the relationship was evaluated based
on the correlation coefficient (r-values), which were classified
as very high (>0.90), high (0.7 to 0.9), moderate (0.5 to 0.7) or
low (0.3 t0 0.5).

Results

Within this study, a total of 80 female patients were recruited,
with 40 being of normal weight and the other 40 classified as
obese. The mean age of the patients with normal weight FMS
was 42.43+8.3. Patients who had obese weight in this study had
an average age of 45.23+6.6 years. The cases in this study are
compared and their demographic characteristics are presented
in Table 1. The demographic characteristics of fibromyalgia
patients, both those with normal weight and those who were
obese, did not exhibit any notable statistical variance.

The mean value of the LANSS scale of whole group was 13.2,
the mean value of the DN4 scale was 5.6, and the mean value
of the FIQ score was 63.8. Neuropathic pain was present in
56.2% of the patients according to the LANSS scale and 78.7%
in the DN4 scale (Table 2).

The LANSS scores for neuropathic pain assesment differed
significantly between the two groups. Scoring over 12 had been
rated as having neuropathic pain. The mean of the LANSS score
of the normal weight group was 11.78+5.85 and the mean of

the LANSS score of the obese group was 14.7+5.82. 42.5%
of normal weight group had neuropathic pain on LANSS scale
whereas 70% of obese fibromyalgia patients had neuropathic
pain. When we look at the results of the DN4 scale, 85% of
the obese group had neuropathic pain while 72.5% of normal
weight patients had neuropathic pain. However, both groups had
comparable DN4 scores and the difference was not statistically
significant. There was no significant difference between the
two groups in FIQ scores. In total, 67.5% of the patients had
severe FIQ scores. Comparison of the variables between the two
groups are presented in Table 3.

Correlation analyses were presented on Table 4, r>0.3, r<-
0.3 and p<0.05 were considered significant. The value of the
correlation coefficient was interpreted as very high (>0.90), high
(0.7 t0 0.9), moderate (0.5 to 0.7) or low (0.3 to 0.5). Significant
correlations between LANSS and DN4 scales were established.
Significant correlation was found between tender point scores
and the WPI scores that available in the 2012 classification
criteria. In addition, VAS moving scores and tender point counts,
VAS resting scores and FIQ score, SSS and the study found a
correlation between FIQ scores.

Discussion

The study assessed neuropathic pain in female patients with
FMS using LANSS and DN4 scales, additionally, the study
aimed to examine the impact of obesity on neuropathic pain,
fibromyalgia symptoms and quality of life in these patients. In
the assessment of neuropathic pain among patients with FMSs,
scales such as LANSS, Pain Detect (22) and Melzack (23) and
DN4 are commonly utilized. Within the context of this study, the
findings revealed that 56.2% of the patients had neuropathic
pain according to the LANSS scale, whereas the DN4 scale
diagnosed neuropathic pain in 78.7% of the patients. In a

Table 1. Comparison of demographic characteristics of normal weight and obese patients with fibromyalgia syndrome

Normal weight group Obese group p-value
n 40 40
Agg (mean £ SD/median) 42.43+8.3/42.20 45.23+6.6/46.50 0101
(min-max) (25-55) (30-55)
Occupation, % 0.068
Not working 62.5 85
Non-exhausting work 22.5 7.5
Hard work 15 7.5
Systemic disease, % 0.444
No 80 67.5
1 chronic illness 15 25
>1 chronic illness 5 7.5
Smoking/not smoking, % 15/85 12.5/37.5 0.745
Alcohol yes/no, % 2.5/97.5 0/100 0.237
SD: Standard deviation, min-max: Minimum-maximum
*p<0.05
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Table 2. The fibromyalgia and neuropathic pain scale study by I.\/Iartlne‘zl—Lavm et al. (24), 20 pat|.ents with FMS and
scores and percentages of scales of the whole study group rheumatoid arthritis (RA) were compared with the LANSS scale.

All patients n=80 The percentage of sensory symptoms, including dysesthesia,

- — thermal, paroxysmal, and autonomic symptoms, was found to
Wide-spread pain index (mean + SD) 12.8£3.8 . .
- be greater among patients with FMS when compared to those
Spigionn seveny sesle (et = S0) Bl with RA (24). It was reported that tender points may be allodynia
LANSS (mean + SD) 13.2£5.9 areas due to the presence of too many sympathetic ganglia in
LS Neuropathic pain, n (%) 45 (56.3) the neck region. We found that FMS patients had an average
No neuropathic pain, n (%) | 35 (43.8) of 13.24 scores in the LANSS scales and 5.6 scores in the DN4
DN4 (mean + SD) (min-max) 5.6+2.6 scales. The study by Giske et al. (25) included 98 patients with
- Neuropathic pain, n (%) 63 (78.8) localized and.wide—spread muscl(.e pain, and the LANSS s.core
No neuropathic pain, n (%) | 17 (21.3) was substantlal.ly §|evated (9.5) in the sample of.39 patients
who met the criteria for FMS compared to other painful groups.
FIQ (mean =+ SD) 63.8+12.4 " L . .
Additionally, pain intensity, duration, and depression were found
1 o)
Mild, n (%) 2(2.5) to be correlated with LANSS scores in this study (25). However,
FIQ Moderate, n (%) 24 (30) in contrast to this previous study, the current study found no
Severe, n (%) 54 (67.5) relevant dependence between LANSS and DN4 scores and pain
SD: Standard deviation, min-max: Minimum-maximum, LANSS: Leeds se\/erity or quality of life scores.

Asseessment of Neuropathic Symptoms and Signs, DN4: Douleur Neuropathique

4 questions, FIQ: Fibromyalgia Impact Questionnaire In a study comparing 150 patients with FMS and 42 patients with

chronic wide-spread pain in Turkey, the mean of the LANSS score

Table 3. Comparison of symptom, findings and scale outcomes and categorization of evaluations of patients with normal

weight fibromyalgia syndrome and patients with obese fibromyalgia syndrome

Normal weight group n=40 Obese group n=40
Mean + SD/median Mean + SD/median SRl
(Min-max) (Min-max)
Number of tender points 13.83+2.74/14.00 (11-18) 13.18+2.51/12.00 (11-18) | 0.249
Wide-spread pain index 12.55+3.88/12.00 (5-19) 13.05+3.86/14.00 (6-22) 0.566
Symptom severity scale 8.9+2.56/9.00 (3-12) 8.30+2.21/8.00 (3-12) 0.178
VAS resting 6.53+1.97/7.00 (1-10) 6.53+1.55/6.00 (3-9) 0.965
VAS moving 6.23+1.91/6.00 (2-9) 6.38+2.19/7.00 (1-10) 0.539
LANSS score 11.78+5.85/11.00 (0-24) 14.7+5.82/16.00 (0-24) 0.032*
FIQ score 64.83+15.77/64.50 (21-96) 62.84+8.05/63.50 (48-78) | 0.479
DN4 score 5.2+2.92/5.50 (0-10) 6.13+2.31/6.00 (1-10) 0.121
Number of lower extremity tender points 3.78+1.92/4.00 (0-6) 4.35+1.67/4.00 (0-6) 0.178
Lower extremity wide-spread pain index 4.18+1.59/4.00 (0-6) 4.63+1.69/5.00 (0-6) 0.178
FIQ classification, n (%) 0.338
Mild 2 (5) 0 (0)
Moderate 11 (27.5) 13 (32.5)
Severe 27 (67.5) 27 (67.5)
DN4 classification, n (%) 0.172
Neuropathic pain 29 (72.5) 34 (85)
No neuropathic pain 11 (27.5) 6 (15)
LANSS classification, n (%) 0.013*
Neuropathic pain 17 (42.5) 28 (70)
No neuropathic pain 23 (57.5) 12 (30)
Back pain, n (%) 0.775
Yes 32 (80) 33(82.5)
No 8 (20) 7 (17.5)
SD: Standard deviation, min-max: Minimum-maximum, LANSS: Leeds Asseessment of Neuropathic Symptoms and Signs, DN4: Douleur Neuropathique 4 questions, FIQ:
Fibromyalgia Impact Questionnaire, VAS: Visual analogue scale
*p<0.05
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Table 4. Correlation of variables with each other

r/p-value | LANSS DN4 FIQ VAS resting | VAS moving | WPI
r 1 0.661*** 0.282 0.098 0.216 0.268
LANSS
p 0.00 0.00** 0.011 0.388 0.054 0.016
o r 0.661*** 1 0.189 0.073 0.054 0.255
p 0.00** 0.00 0.093 0.52 0.633 0.02
FIQ r 0.282 0.189 1 0.302* 0.198 0.271
p 0.011 0.093 0 0.006** 0.078 0.015
. r 0.098 0.073 0.302* 1 0.144 0.131
VAS resting
p 0.388 0.52 0.006** 0 0.204 0.247
. r 0.216 0.054 0.198 0.144 1 0.163
VAS moving
P 0.054 0.633 0.078 0.204 0 0.148
. r 0.132 0.154 0.2 0.082 0.205 0.407*
Symptom duration
p 0.242 0.172 0.075 0.471 0.068 0.00**
) r 0.228 0.231 0.297 0.089 0.405* 0.445*
Number of tender point
P 0.042 0.039 0.007 0.435 0.00** 0.00**
. r 0.134 0.192 0.308* 0.073 0.04 0.248
Symptom severity scale
p 0.236 0.087 0.005** 0.52 0.722 0.027
LANSS: Leeds Asseessment of Neuropathic Symptoms and Signs, DN4: Douleur Neuropathique 4 questions, FIQ: Fibromyalgia Impact Questionnaire, VAS: Visual analogue
scale, WPI: Wide-Spread Pain index
*r0.3t0 0.5, **p<0.05, ***r 0.5 t0 0.7

in the FMS group was 6.34+4.3 and substantially elevated than the
chronic wide-spread pain group (2.13£2.6) (26). In addition, the
increase in the number of tender points correlated with the severity
of pain and the rate of neuropathic pain (26). We found that the
number of tender points and neuropathic pain is not related.
Gauffin et al. (27) conducted a study on 158 patients with
FMS, which involved dividing them into two groups based
on the presence or absence of neuropathic pain using
electrophysiological tests. The results showed that the Pain Detect
scores were sunstantially higher in the group with neuropathic
pain in comparison to the other group (27). Neuropathic pain
was detected in 34% of 158 patients. In addition, Pain Detect
and FIQ scores were found to be correlated (27).

The study also evaluated the potential impact of obesity
on neuropathic pain in female individuals diagnosed with
FMS. As stated by the LANSS the mean score of obese FMS
patients was 14.7 and 70% had neuropathic pain. The mean
LANSS score of FMS patients with normal weight was 11.7
and 42.5% had neuropathic pain. In our study, in obese FMS
patients, neuropathic pain was statistically significantly higher
than normal weight FMS patients. When it was compared the
neuropathic pain level in obese and normal weight FMS patients
with the DN4 scale, the results of the study did not reveal any
notable variations between the two groups. However, there
was no remarkably disparity in the severity of rest and moving
pain assessed by VAS scale among patients with obese FMS and
patients with normal weight FMS.

Quality of life scores in FMS patients was very low in this study.
Similarly, in studies conducted with FMS, the quality of life scores
were reported to be lower than normal population (28,29) and

lower than some other musculoskeletal system diseases (30,31).
According to the FIQ scale, the quality of life of 67.5% of our
patients were affected severely. In the literature, although there
were link between FIQ scores and number of tender points,
pain severity and obesity (32), there was no strong connection
between FIQ and other clinical parameters in our study. Several
studies have shown that obesity in FMS patients affects quality of
life negatively (33,34). Our study did not uncover any significant
distinctions in the well-being scores of patients with FMS who
were obese compared to those with a normal weight. In our
study, we did not observe any significant association between
BMI and clinical parameters such as number of tender points,
WPI, SSS, number of lower extremity tender points and lower
extremity WPI. In studies in the literature, there is a significant
relationship between BMI and the number of sensitive points
(35,36); in the current investigation there was no link between
BMI and the number of tender points.

In summary of the above; more than half of the FMS patients
had neuropathic pain according to the LANSS scale in this
study. In obese women patients with FMS, neuropathic pain
was significantly more frequent than normal weight women
patients with FMS. Also according to the DN4 scale, neuropathic
pain was seen at high rates in patients with FMS. However, no
significant difference was found between obese FMS patients
and normal weight FMS patients in the DN4 questionnaire.

Conclusion

Neuropathic pain assessments in women with FMS were
thought to be very important. Different pain scales can affect
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treatment choice, especially in obese patients. In patients with
FMS there is a need for further study of the relationship among
obesity and neuropathic pain.

*"Comparison of Neuropathic Pain Assesment in Obese and
Normal Weight Female Patients with Fibromyalgia Syndrome”
The thesis named belongs to Meltem Yener Mankir.
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Abstract

Objective: This study determines the 25-hydroxy vitamin D [25(OH)D] profile according to season, age, and gender by examining the vitamin
D levels of the patients who applied to Cizre State Hospital, which is the warmest district of Turkey, in 2021.

Materials and Methods: 13,387 patients admitted to Cizre State Hospital were included in the study, and their [25(0OH)D] levels were
analyzed retrospectively. In the study, [25(OH)D] levels were evaluated according to the age, gender and seasonal differences of the patients.
[25(0H)D] levels in serum are <12 ng/mlL, severe deficiency, 12-20 ng/mL mild-moderate deficiency, 21-30 ng/mL insufficient, >30 ng/mL
conditions were accepted as qualifications.

Results: The findings of 9,800 women and 3,587 men were evaluated in the study. The mean serum level of [25 (OH)D] was 12.31+0.08 ng/
mL in women and 17.58+0.15 ng/mL in men. Amongst the age groups, vitamin D levels in both male and female patients were statistically
significant (p<0.01). Statistically significant changes were identified across seasons, with [25(0OH)D] levels in both women and men being
lowest in winter and greatest in summer (p<0.01).The mean [25(OH)D] level was 18.51+0.17 ng/mL in patients aged 0-15 years (n=3,219),
11.86+0.12 ng/mL in patients aged 16-30 years (n=4,093), between 31-45 years old 12.12+0.14 ng/mL in patients (n=3,008), 12.39+0.18
ng/mL in patients aged 46-60 years (n=1,817), and 13.40+0.28ng/mL in patients aged 61-75 years (n=962).

Conclusion: In this study, very serious vitamin D deficiency was detected in patients admitted to Cizre State Hospital.

It is thought that low vitamin D levels may be related to the absence of vitamin D synthesis because of insufficient sunlight in winter, the closed
dressing habits of the region, or foods deficient in vitamin D. Because of this study, the need for supportive treatment gained more importance.
Keywords: Osteoporosis, gender, vitamin D, seasons, age

Amag: Bu calisma, 2021 yilinda Turkiye'nin en sicak ilcesi olan Cizre Devlet Hastanesi'ne basvuran hastalarin D vitamini diizeylerini inceleyerek
mevsim, yas ve cinsiyete gére 25-hidroksi vitamin D [25(OH)D] profilini belirlemeyi amaclamaktadir.

Gereg ve Yontem: Cizre Devlet Hastanesi'ne basvuran 13.387 hasta calismaya dahil edilmistir ve [25(0OH)D] dizeyleri retrospektif olarak
incelenmistir. Calismada [25(0OH)D] dizeyleri, hastalarin yas, cinsiyet ve mevsimlerdeki farklilik durumlarina gére degerlendiriimistir. [25(OH)
D] diizeyinin serumdaki diizeyleri <12 ng/mL oldugu durumlar ciddi eksiklik, 12-20 ng/mL oldugu durumlar hafif-orta diizeyde eksiklik, 21-30
ng/mL oldugu durumlar yetersizlik, >30 ng/mL oldugu durumlar ise yeterlilik olarak kabul edilmistir.

Bulgular: Calismada 9.800 kadin ve 3.587 erkege ait bulgular degerlendiriimistir. Kadinlarda [25(OH)D] serum dizeyi ortalamasi 12,31+0,08
ng/mL, erkeklerde 17,58+0,15 ng/mL olarak tespit edilmistir. Yas gruplari arasinda hem erkek hem de kadin hastalarda D vitamini dizeyleri
istatistiksel olarak anlamliydi (p<0,01). [25 (OH)D] dlzeylerinin hem kadinlarda hem de erkeklerde kisin en distk ve yazin en yiksek oldugu
mevsimler boyunca istatistiksel olarak anlamli degisiklikler belirlendi (p<0,01). 0-15 yas arasi hastalarda (n=3.219) ortalama [25(OH)D] dizeyi
18,51+0,17 ng/mL, 16-30 yas arasi hastalarda (n=4.093) 11,86+0,12 ng/mL, 31-45 yas arasi hastalarda (n=3.008) 12,12+0,14 ng/mL, 46-60
yas arasi hastalarda (n=1.817), 12,39+0,18 ng/mL ve 61-75 yas arasi hastalarda (n=962) 13,40+0,28 ng/mL bulunmustur.

Sonug: Bu calismada Cizre Devlet Hastanesi'ne basvuran hastalarda cok ciddi D vitamini yetersizligi tespit edilmistir. Distik D vitamini
seviyelerinin, kisin giines isiginin yetersizligi sonucunda hemen hemen hic D vitamini sentezinin olmamasi, bolgenin kapali giyinme aliskanliklari
veya D vitamininden yetersiz yiyecekler ile iliskili olabilecedi distntlmektedir. Bu ¢alisma sonucunda, destek tedaviye olan ihtiya¢ daha fazla
6nem kazanmaktadir.

Anahtar kelimeler: Osteoporoz, cinsiyet, D vitamini, mevsimler, yas
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Introduction

Although some of the vitamin D is obtained from the diet, its
main source is ultraviolet exposure. Vitamin D is also defined as
a steroid-formed vitamin that occurs in the skin with sunlight (1).
Vitamin D; It is available in form of vitamin D2 and vitamin D3.
Vitamin D2 is dietary ergocalciferol. Vitamin D3 is cholecalciferol,
which is synthesized in the skin of the human body. First these
two inactive forms it is hydroxylated by 25 hydroxylases and
25 dihydroxy vitamin D (25-OH D) in the liver and then in the
kidneys. Its active form, 1.25 dihydroxy vitamin D, is hydroxylated
by 1 a-hydroxylase (2). Apart from calcium homeostasis, vitamin
D has versatile functions for bone and muscle (3). Rickets or
osteomalacia, characterized by impaired bone mineralization,
occurs in vitamin D deficiency. Apart from bone, vitamin D
has potential benefits on diabetes mellitus, cardiovascular
diseases, cancer, multiple sclerosis, allergies, asthma, infections,
depression, psychiatric disorders and pain (4). Vitamin D is very
important for our immune system, especially in winter, it is not
easy to replenish vitamin D stores. Vitamin D reduces vitamin
D stores for various reasons, such as the reduce in vitamin D
synthesis by tropospheric ozone in the skin after malnutrition
and environmental pollution (5). Today, [25(OH)D] levels below
50 nmol/L (<20 ng/mL) are defined as deficiency, and 50-75
nmol/L (20-30 ng/mL) as deficiency (subclinical deficiency) (6).
The preference of [25(0OH)D] in serum is explained the long half-
life, an indicator of the storage of vitamin D in the body, which
is taken in the diet and synthesized in the skin (7). Vitamin D
insufficiency is a problem that significantly effects health costs,
morbidity and mortality, especially among the elderly and closed
communities. The goal of this study was to assess the district’s
[25(0OH)D] profile by gender, age, and season by looking at the
vitamin D levels of patients admitted to Cizre State Hospital.

Materials And Methods

The Sirnak University Scientific Research and Publication
Ethics Committee authorized the study protocol (decision no:
2022/71, dated no: 20/04/2022). The study looked back at
desired [25(0OH)D] levels in patients admitted to Cizre State
Hospital between January 2021 and January 2022. The data
obtained from the electronic health records of the patients in
the hospital database were analyzed retrospectively. As a result,
patients were unable to sign an informed consent form. This
study included 13,387 participants who applied to the hospital.
The patients’ [25(OH)D] levels were calculated based on their
gender, age, and season. Patient names were kept anonymous
during data analysis, and ethical guidelines were observed. In age
group comparisons, patients above the age of 75 were omitted.
The electrochemiluminescence technique was used using the
Roche cobas device and Immunoassay equipment considered
serum [25(0OH)D] levels. Severe adequate was described as
serum [25(OH)D] level of 12 ng/mL, mild-moderate adequate
as 12-20 ng/mL, deficiency as 21-30 ng/mL, and sufficiency >30
ng/mL.

Statistical Analysis

To detect the link among vitamin D and gender, age and
seasons, the compatibility of the variables with the normal
distribution was examined by the skewness-kurtosis test using
the Statistical Package for the Social Sciences 21.0 package
program. Distanced samples ttest was applied to identify
whether there was a important variation between vitamin D
averages according to gender. One-way ANOVA test was used
to determine whether there was a significant different between
the mean vitamin D levels of age, month and season. Tukey test
was applied in multiple comparison (post-hoc) tests to find out
the significance of the difference within the groups. Mean and
standard error values are given in descriptive statistics. A value
of p<0.05 was considered important.

Results

The age and gender status of the patients who came to Cizre
state hospital were divided into groups according to months and
seasons, and descriptive statistics, mean and standard deviation
values were given in the tables. Demographic information
and mean vitamin D levels of the patients are given in Table
1. Considering the gender of the patients; It is seen that this
study consisted of 9,800 women and 3,587 men. When the
mean vitamin D level of the patients was evaluated as a total,
it was found that the mean was 12.31+0.08 ng/mL in women
and 17.58+0.15 ng/mL in men. D vitamin levels in females
were found to be significantly lower than those in men p<0.01
significance level (Table 1).

Vitamin D levels based on the patients’ ages are given in Table 2.
In patients aged 0-15 years, the mean vitamin D level (n=3,219)

Table 1. Demographic information of patients and
average 25-OH Vitamin D levels

Gender n Average (ng/mL) | p
Woman 9,800 | 12.31+£0.08

p<0.01
Man 3,587 | 17.58£0.15
Data are given as mean and standard error

Table 2. 25-OH D change according to the age of the
patients

Age n Average

group (ng/mL) g

Group 1 | 3,219 | 18.51£0.17 Group 1-2, p<0.01

Group 2 | 4,093 | 11.86+0.12 Group 1-3, p<0.01
Group 1-4, p<0.01

Group 3 | 3,008 | 12.12+0.14 Group 1-5, p<0.01

Group4 | 1,817 | 12.39+0.18 Group 2-3, NS
Group 2-4, NS

Group 5 | 962 13.40£0.28 Group 2-5, p<0.01
Group 34, NS
Group 3-5, s<0.01
Group 4-5, s<0.05

Data are given as mean and standard error,

NS: Not significant, Group 1: 0-15 years, Group 2: 16-30 years, Group 3: 31-45

years, Group 4: 46-60 years, Group 5: 61-75 years
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was found to be 18.51+0.17 ng/mL. Mean vitamin D level in
patients aged 16-30 years (n=4,093) 11.86+0.12. The mean
vitamin D level in patients aged 31-45 years (n=3,008) was
12.1240.14 ng/mL, In patients aged 46-60 years, the mean
vitamin D level (n=1,817) was 12.39+0.18 ng/mL, The mean
vitamin D level in patients aged 61-75 years was 13.40+0.28
(n=0,962). As a variable of age, consequently the regression
analysis, it can be said that the p value is statistically significant
(p<0.05) and the vitamin D value changes at the highest level,
especially in the 0-15 age group. (Table 2). Tukey test was applied
between 4 groups for seasonal differences. As a result of the test,
statistical differences were observed between the seasons (Table
3). One-Way ANOVA test was used to test whether there is a
relationship between vitamin D and month. Since the variances
assume homogeneity, the Tukey test was applied to determine in
which months the difference was experienced and the average
values of the months were given. All groups except Eylul group
had a significant difference within themselves (p<0.01) (Table 4).

Discussion

Vitamin D absence is a global public health problem. This problem
effects 92% of the world. It is the most common among the

Table 3. Seasonal variation of patients’ mean 25-OH
Vitamin D levels

Season n Average P
(ng/mL)
Group 1 2,064 | 13.07£0.18 | Group 1-2, p<0.01
Group 2 3,835 | 11.32¢0,12 | Group 1-3, p<0.01
Group 14, p<0.01
Group 3 4,173 | 14.77£0.14 Group 2-3, p<0.01
Group 2-4, p<0.01
Group 4 3,315 | 15.59+0.15 Group 34, p<0.01

Data are given as mean and standard error,
NS: Not significant, Group 1: Autumn, Group 2: Winter, Group 3: Spring, Group
4: Summer, NS: Not Significant

Table 4. Average 25-OH Vitamin D levels by month

Months n Average (ng/mL)
January 1,190 12.33+0.23
February 1,565 11.49+0.19
March 1,810 13.98+0.23
April 1,219 15.30+0.25
May 1,144 15.46+0.27
June 1,675 16.36+0.22
July 843 15.43+0.30
August 797 14.12+0.29
September 65 13.17£1.11
October 947 13.81+£0.28
November 1,052 12.40+0.23
December 1,080 9.96+0.20

Data are given as mean and standard error

diseases seen in Northern Europe. In Turkey, on the other hand,
this rate is between 57-64% (8,9). Reports from many different
countries show that; Vitamin D levels show insufficiency and
deficiency depending on defined threshold values (10). Asians
do not have adequate vitamin D levels despite living in an area
with sufficient sun (11,12). Apart from external factors such as
exposure to direct sunlight, location of the place of residence,
air pollution, seasonal changes, and clothing style, vitamin D
taken with food also directly affects vitamin D level (13-17).
The vitamin D levels of patients hospitalized to Cizre State
Hospital were examined retrospectively in this study. Vitamin
D levels in women were found to be statistically significantly
lower than in men (Table 1). On the other hand, Ogus et al
(18) in a study conducted in Ankara, they reported the mean
vitamin D level of 3,242 patients as 22.80+13.27 ng/mL. In the
same study, 50% of women and 38% of men had vitamin D
levels below 20 ng/mL. Similarly, in our results, we found that
women's vitamin D levels were significantly lower than men.
Bolland et al (19) in 1,606 healthy postmenopausal women
and 378 middle-aged and elderly men. He studied vitamin D
levels. They reported that 73% of women and 39% of men
were vitamin D deficient. Hekimsoy et al. (5) investigated the
vitamin D levels of 391 patients over the age of 20 living in rural
and rural areas. They found the mean of vitamin D levels to be
16.9£13.09 ng/mL. They found that the deficiency was 66.4%
and 78.7% higher in women than in men. In a recent study
that included 21,555 women and 9,596 men in the Siirt region,
women found lower levels of vitamin D than men (20). This
study, which was conducted in Siirt, was found to be remarkable
both in terms of being a region close to Cizre and the similarity
of social habits, customs and traditions. Studies have mentioned
the presence of vitamin D levels similar to our results, and the
data obtained show that women have lower vitamin D levels
than men. Vitamin D levels were also observed to be lower in
women than in males in our research (p<0.01). The fact that we
think it is related to high fertility, wearing traditional and covered
clothes in Sirnak province, and the fact that women have a lower
vitamin D profile than men will support the literature. This study
is important both in terms of clarifying the profile of the region
and the measures that can be taken.

Rabenberg et al. (21) found that serum 25-OH D levels of the
adult population between the ages of 1879 were below 50
nmol/L (<20 ng/mL) especially in winter and spring. Brustad
and colleagues measured vitamin D levels in Norwegian people
living in the northern part of the country. Those who spent the
previous summer in the south of the country found higher levels
of vitamin D in winter measurements than those in the north
of the country (22). The highest vitamin D levels are reached
especially in the summer months, and very little vitamin D is
synthesized in the November-March period as the parallels
increase in northern spherical countries (23,24). In addition,
vitamin D levels were found to be below the normal value (22.5
nmol/L) in 80% of those who wore closed clothes in Australia
(25). In a study conducted in Adana province, [25(0OH)D] levels in
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the extremities were dimensions as 53.9 ng/mL and 33.1 ng/mL
in women with uncovered heads and hands and face covered,
respectively, in August-September (26). A study conducted in
Canada displayed that 25-OH D levels were especially in black
people and older people (<30 ng/mL). Particularly in the winter
and spring seasons, approximately 25-OH D levels have been
shown to be low with a seasonal variation between 60% and
120% (<20 ng/mL) (27). In a study conducted in young adults
in India, it was reported that vitamin D was found to be 38.7
nmol/L in women with open arms and forearms, and 47.5
nmol/L in women with open body parts living in villages and
living in rural areas (28). Telo et al. (29) In a study conducted by
the Turkish side in Elazig, they found that 25-OH vitamin D levels
were highest in summer and autumn, and lowest in winter
and spring. Given the information from our investigation, it is
clear that [25(OH)D] levels are low. It has been determined that
[25(0OH)D], which is low in the fall and winter and high in the
summer and spring when exposed to the sun’s potent rays, is
below the necessary levels in all four seasons. This low vitamin D
level may be brought on by inadequate vitamin D consumption
and nearly nonexistent winter vitamin D production. Considering
the social diet, it should not be forgotten that the people of
Cizre are actually engaged in small cattle breeding and are fed
rich in animal fats. Considering the high vitamin D content of
animal fats, a new hypothesis emerges about why vitamin D is
low in Cizre. In addition, when the distribution table according
to months is examined, it is quite interesting (Table 4). Namely;
while an increase in vitamin D was observed in April, May and
June, vitamin D levels showed a decreasing trend in July, August
and September, respectively (Figure 1). What we knew was
the assumption that vitamin D stores would increase rather
than decrease in these months when we are mostly faulted
by the sun’s rays in summer. In the studies of Telo et al. (29)
and Alayunt et al. (20), vitamin D levels exceeded 20 ng/mL in
summer months, while our graphs remained at 16 ng/mL levels.
While interpreting the data obtained in our study, it is clear
that low vitamin D levels cannot be explained only by the living
conditions of a closed-knit community. Large-scale studies are
needed to explain this profile with other hypotheses. | wonder
if it's too much fertility that keeps vitamin D or whether a social

Distribution of data by months
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Figure 1. 25-OH vitamin D levels by month

bone disease related to vitamin D or a chain of diseases related
to regional metabolic predisposition have an effect on vitamin D,
we will try to reveal this in our future studies. In the first place
and urgently, it will be to inform the society and recommend
vitamin D supplements with plenty of sun and nutrients.

Study Limitations

The most important limitation of this study is that more
comprehensive studies are needed to establish a relationship
between vitamin D levels and metabolic bone disorders.
Furthermore, the relationship between the region’s fertility rates
and bone mineralization has yet to be discovered. There is a
need for new studies that will take into account the average age
of menopause, including the osteoporosis rates of women, and
there are limitations in this regard.

Conclusion

Because the Cizre district of Sirnak Province is Turkey's hottest
and most sun-drenched location, vitamin D deficiency is unlikely
to be detected. However, this study revealed that people living
in Cizre have serious levels of vitamin D deficiency in all seasons,
especially in winter, and in both sexes, especially in women.
It is not surprising that vitamin D insufficiency is detected in
this district during the summer, considering that women wear
clothing that covers all regions save the face and hands, and
that males wear clothing that is somewhat covered compared
to western provinces. In late years, the importance of vitamin
D has been growing day by day. This is due to osteoporotic
fracture studies, vitamin D and calcium meta-analyses and their
relationship. The data obtained in this study will require new and
more comprehensive studies on the relationship between the
low vitamin D profile of the region and metabolic bone diseases
such as osteomalacia and osteoporosis, as well as cancer,
diabetes, multiple sclerosis and cardiovascular diseases.
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Abstract

Objective: Osteoporosis is a multifactorial disease characterized by decreased bone mineral density and deterioration of the microstructure
of bone tissue. The existence of various candidate genes affecting bone mass has been reported. In this study, we examined the relationship
between PPAR-a. gene intron 7 G>C (rs4253778) polymorphism and osteoporosis.

Materials and Methods: The stud included 250 postmenopausal women (150 cases with osteoporosis and 100 postmenopausal
healthy controls) mostly from the Central Black Sea Region. Peripheral blood samples were taken from the patient and control groups,
and deoxyribonucleic acid isolation was performed using the kit methodology. Genotyping was performed by polymerase chain reaction
- restriction fragment length polymorphism method. Statistical Package for the Social Sciences 20 program and chi-square analyzes were
performed for statistical analysis.

Results: Because of the study, while there was no statistical significant association between genotype distribution and osteoporosis, the C
allele frequency was higher in the patient group and it was statistically significant (p=0.017).

Conclusion: To our knowledge, this is the first study conducted in the Central Black Sea Region, Turkey. By expanding the study population
and combining the results, more descriptive results regarding the susceptibility of polymorphic regions to osteoporosis can be obtained.
Keywords: Osteoporosis, gene polymorphism, postmenopausal woman

Amag: Osteoporoz, kemik mineral yogunlugunun azalmasi ve kemik dokusunun mikro yapisinin bozulmasi ile karakterize multifaktoriyel bir
hastaliktir. Kemik kutlesini etkileyen cesitli aday genlerin varligi bildirilmistir. Bu calismada PPAR-a: geni intron 7 G>C (rs4253778) polimorfizmi
ile osteoporoz arasindaki iliskiyi incelemeyi amagladik.

Gere¢ ve Yontem: Calismaya ¢odunlukla Orta Karadeniz Boélgesi'nden 250 postmenopozal kadin (osteoporoziu 150 olgu ve 100
postmenopozal saglikli kontrol) dahil edildi. Hasta ve kontrol gruplarindan periferik kan érnekleri alindi ve kit metodolojisi kullanilarak DNA
izolasyonu yapildi. Genotiplendirme polimeraz zincir reaksiyonu-kisittama parcasi uzunluk polimorfizmi yéntemi ile gerceklestirildi. istatistiksel
analiz icin Statistical Package for the Social Sciences 20 programi ve ki-kare analizi yapildi.

Bulgular: Calisma sonucunda genotip dagilimi ile osteoporoz arasinda istatistiksel olarak anlamli bir iliski bulunmazken, C allel sikligi hasta
grubunda daha yiksekti ve istatistiksel olarak anlamliydi (p=0,017).

Sonug: Bildigimiz kadariyla bu, Tirkiye'de Orta Karadeniz Bolgesi'nde yapilan ilk calismadir. Calisma popilasyonunun genisletilmesi ve
sonuglarin birlestirilmesiyle polimorfik bélgelerin osteoporoza duyarliidr ile ilgili daha agiklayici sonuglar elde edilebilir.

Anahtar kelimeler: Osteoporoz, gen polimorfizmi, postmenopozal kadin
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Introduction

Osteoporosis (OP) (Online Mendelian Inheritance in Man:
OMIM 166710) is a skeletal disorder in which the risk of fracture
increases due to the decrease in bone strength, which reflects
the composition of bone quality and quantity (1,2). The most
important health problem of OP is fracture formation. With the
prolongation of human life and the aging of the world population,
OP and OP-related fractures have become an important health
problem due to their negative effects on morbidity and quality
of life (3). OP is included in the group of multifactorial diseases
in which genetic and environmental factors play important roles
together (4). Therefore, we aimed to examine PPAR-o. gene that
may cause OP development. The PPAR-o. gene is a transcription
factor and coactivator gene that controls lipid, glucose and
energy homeostasis, PPAR-o. is particularly highly expressed in
tissues that catabolize fatty acids such as liver, skeletal and cardiac
muscle, and its association with OP and bone loss has been
reported. PPARs are members of the nuclear receptor family and
have three isoforms as PPARa, PPARB/3 and PPARy. PPARs play
an important role in lipid, glucose homeostasis, metabolic control
and related to osteoblasts and adipocytes (5-8). Especially PPARy
important for bone and bone related diseases interms of effects
of activation on bone turnover, fat-bone connection, adipocyte
differentiation and effects on osteoblasts. PPAR-a. and PPAR-B/y
has been reported to promote osteoblastogenesis. Regarding
their effects on osteoclast formation and activity in PPARa and
PPARB/d, both PPARa and PPARB/8 agonists inhibited osteoclast
formation in differentiated cells, whereas the PPARa agonist
failed to reduce resorption (9-12). There are many polymorphic
regions, the (G>C rs4253778) polymorphic region is located
in intron 7 and its relationship with physical activity has been
reported in previous studies. In the light of this information, our
study aimed to examine the relationship between PPAR-a gene
polymorphisms and OP in postmenopausal Turkish women.

Materials and Methods

Subjects

This study included 250 postmenopausal women mostly from
the Central Black Sea Region from Turkey. Among them, a total
of 150 had osteoporotic bone mineral density (BMD) (T-score
<-2.5) and 100 had normal BMD (T-score >-1). The mean age of
the patients was 62.8+8.485 (standard deviation) (the minimum
was 47, the maximum was 87), and the mean age of the controls
was 58.91+£7.910 (the minimum was 44, the maximum was 78).
Participants were asked to fill in the information form asking
for information such as body mass index (BMI), height, weight,
age at menarche, age of menopause, number of children and
births, smoking/alcohol use, and an informed consent form was
signed. In addition, Ondokuz Mayis University Clinical Research
Ethics Committee approved the study (decision no: OMU-KAEK
2022/17, date: 26.01.2022). The Power Analysis was made with
the Open Epi program, and the minimum number of individuals

required in each group was calculated as n=56 in the power
analysis performed by taking power =80% and it was decided to
include at least n=100 individuals in each group. We do not have
financial support from any source for his research.

Bone Mineral Density Measurements

The dualenergy X-ray absorptiometry (DEXA) method is the
most widely used method for bone density measurement. \We
used DEXA (Norland EXCELL, USA) to define OP according to
the World Health Organization. In this method, while the patient
is lying still on a table, measurements are made with a moving
camera and a beam source, and the results are evaluated with
the help of a computer. Processing time is about 10 minutes.

DNA Isolation and Genotyping PPAR-a gene
Polymorphism

Peripheral blood samples were taken from the patient and
control groups and DNA isolation was performed using the kit
methodology (Gene Jet, Lithuanian). Genotyping was performed
by polymerase chain reaction-restriction fragment length
polymorphism (PCR-RFLP) methods. The polymorphic region of
the PPAR-o. gene (rs4253778) identified according to the PCR-
RFLP method of Eynon et al. (8). The 266-bp segment containing
the C/T substitution of the PPAR-a gene was amplified by PCR
method. Primers were F - 5-TAAAGATGTCTCCTCTGATT -3’ and
(R) 5'-GGGACACATTGAACAATGAATAGGATTG -3'. Amplification
reaction in 50 pL total volume by adding 100-200 ng genomic
DNA, 200 uM dNTF, 1x reaction buffer (1.5 mM Mgdl,), 1.5 mM
MgCl,, 0.25 units Tag polymerase and 2-6 pm of each primer
for each reaction carried out. Then, in the (Techne Gradient)
thermal cycling device, 30 cycles of initial denaturation at 94 °C
for 8 minutes, 30 cycles at 94 °C for 30 seconds, at 59 °C for 30
seconds, and at 72 °C for 60 seconds applied. Final elongation
applied at 72 °C for 10 minutes. PCR products cut with Taq E
restriction enzyme for 3 hours at 37 °C. In case of a recognition
site when cut with Taq E restriction enzyme, 216 bp and 50 bp
fragments obtained. The resulting products run on a 3% agarose
gel. 266 bp fragments considered as AA genotype; Fragments
of 253 bp, 216 bp, and 50 bp considered as CA genotype and
fragments of 232bc and 21bp considered as CC genotype.

Statistical Analysis

For the statistical analysis we used SPSS15 (SPSS, Chicago, IL,
US) program and OpenEpi Info Software program. Chi-square
analysis was used to calculate genotype distribution and allele
frequencies.

Results

The mean age was 62.87+8.48 vyears in patients and
59.37+7.91 years in control group. Table 1 represents
demographic and clinical findings of patients and controls. Table
2 represents the PPAR-a. gene genotype distribution and allele
frequency findings of the patients and controls. As a result of
the study a statistically significant difference found between the
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groups with respect to PPAR-a allelic frequency (p=0.017). As
a result of the study, while there was no statistical significant
association between genotype distribution and OP C-allele
frequency was higher in patient group and it was statistically
significant (p=0.017). PPAR-a gene C-llele frequency was
indicated as 58.57% in the patients and 32.85% in the control
group (Table 2). PPAR-o. gene genotype correlation with fracture
history and BMI presented in Table 3. There was no statistically
significant difference between fracture history and genoype
correlation (p=0.69). There is also no statistically significant
difference between BMI and genoype correlation (p=0.41).
There was also no statistical significant difference between the

study and control groups in terms of fracture history and BMI
(Table 4).

Discussion

OP is a complex disease that occurs with the interaction of many
genetic and environmental factors. Twin and family studies have
shown that genetic factors have a significant effect on bone
formation. In diseases with complex pathophysiology such as
OP it is important to investigate whether there is a relationship
between a polymorphic genetic marker and the phenotype of
the disease in the identification of related genes. It is hoped
that understanding the complex interactions between genetic

Table 1. Clinical and laboratory Findings

Characteristics Z?l::?‘ti (Sr;;; 30) | Median (min-max) | Controls (n=100) | Median (min-max)
BMI (kg/m?) 27.52+4.777 28.00 (12-45) 29.38+4.177 29 (27-41)

Age at menapause (yr) 48.24+5.525 48.60 (34-60) 45.66+4.7243 46 (33-59)

Age at menarche (yr) 13.32+£1.481 13.0 (9-18) 13.26£1.41 13 (11-17)

Number of birth (n) 3.66+1.938 3.0 (0-10) 3.0£1.528 3 (0-6)

Serum calcium (mg/dL) 9.75£0.550 9.55 (8.30-11.5) 9.65+0.4992 9.85 (8.6-11)
Serum phosphorus (mg/dL) 3.83+2.65 3.73 (2.2-26.30) 3.84+0.67825 4 (2.05-5.29)
Serum PTH (pg/mL) 78.02+52.94 78.2 (11.80-453) 74.22+28.553 73.6 (31-178)
Serum ALP (U/L) 188.03+£62.93 189.325 (2.32-420) 188.55+46.156 187.7 (97-301)

SD: Standard deviation, BMI: Body mass index, yr: Year, PTH: Parathyroid hormone, ALP: Alkaline phosphatase, min-max: Minimum-maximum

Table 2. Genotype and allele frequencies of PPAR-o gene intron 7 G>C (rs4253778) polymorphism

Genotype/allele Patients (n=150) Controls (n=100) i p-value OR (95 %ClI)
Genotype n % n %

cC 97 60.6 71 71

CG 11 6.9 4 4 x>=3.076 | p=0.215

GG 52 325 25 25

Total 150 100

Allele n % n %

C 205 58.57 146 47.71 x2=4.481 et 045 [0450.57)
G 115 32.85 54 15.42

*p<0.05 is statistically significant, OR: Odds ratio, Cl: Confidence interval

Table 3. PPAR-a gene genotype correlation with fracture history and BMI

Patients, n (%) c p-value | Controls/n (%) c p-value
6/6 |G/ |gc 6/G |G/c |c/c
Fracture history
+ 12 (8) 2(1.3) | 11(7.3) 0.422 |0.83 2(2) 1(1) 2(2)
= 81(54) |9 (6) 35(23.4) | 5.191 |0.27 65 (65) | 6 (6) 24 (24) 0723 1 0.69
BMI
<25 12 (8) 3(2) 13 (8.6) 7.341 [0.12 10 (10) | 2 (2) 4 (4) 1.402 | 0.41
=25 81(54) | 6(4) 35 (23.4) 56 (56) | 5(5) 23(23)
*p<0.05 is statistically significant, BMI: Body mass index, +: Patients have fracture, -: Patients have no fracture
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Table 4. PPAR-0. gene genotype correlation with fracture history and BMI between groups

Patients (n=150) Controls (n=100)
(& p-value

G-allele C-allele | G-allele Callele
Fracture history
+ 26 (17) 24(16) | 5(5) 5 (5) 0.013 |0.90
- 171(114) | 79(53) |136(136) |54(54) |0.517 |0.47
BMI
<25 27 (18) 29(20) | 22(22) 10 (10) | 3.48 0.06
=25 168 (112) |76(51) | 117(117) |51(51) | 0.02 0.08
*p<0.05 is statistically significant, BMI: Body mass index, +: Patients have fracture, -: Patients have no fracture

factors and environmental factors will contribute to the
clarification of disease pathogenesis and to the development
of future genetic-based risk regulation and disease prevention
and treatment. In order to contribute to the studies showing
the relationship between the PPAR-a gene and OP we aimed
to examine PPAR-a. gene in postmenopausal Turkish women.
Our study showed that, the C-allele of the PPAR-a gene may
be a risk factor for the development of OP In terms of fracture
history and BMI there was no statistically significant difference
between genotype correlations in the present study. There was
also no statistical significant difference between the study and
control groups in terms of fracture history and BMI. Our study
revealed that PPAR-a gene is not associated with fracture risk in
our study population. Harslef et al. (13) examined PPARy gene
in Danish osteopotic patients and they suggested an association
with PPARy gene and fracture risk. They also indicated that the
effect may be modifiable by environmental factors (13). In a
study conducted on postmenopausal Turkish women, the PPARa
L7162V gene polymorphism was examined and it was found that
the CC genotype was at a higher frequency in the patient group
and was statistically associated with the development of OP
(p<0.05) (14). In a study conducted on Turkish elite athletes,
the effect of PPAR-a gene polymorphism on performance
was examined and it was determined that this gene, which
affects the skeletal and muscular system, is highly correlated
with performance (8). An animal study examined the positive
effects of PAR-a activation on the skeleton (5). Studies on the
relationship between the PPAR-a gene and OP or bone-related
diseases are very limited. In a recent review published in 2019, it
was reported that PPAR-a gene polymorphism is associated with
atherosclerosis and metabolic diseases (15). The relationship of
PPAR-a. gene with metabolic diseases has been revealed (16).
It is known that OP is also considered as a metabolic disease
(16,17), so we wanted to reveal its relationship with PPAR-a
in our study. And our results confirmed these data, with the P
gene C-allele being higher in the patient group. In our previous
study we examined relationship between OP and BGLAP ESR]1,
COL1-A1 and CALCR genes in Turkish postmenopausal women
and our results showed that, while there was no statistical
significant difference in terms of allelic and genotype frequency,
ER1 gene CC genotype was detected 2-fold increased risk for OP
(p=0.039) (18). In our different previous study we examined /L-

10 and TGF-beta genes in postmenopausal osteoporotic Turkish
women and there was a statistical significant difference in terms
of IL-70 genotype distribution (p=0.001) and allele frequencies
(p<0.0002) (19).

Conclusion

In conclusion, polimorphic C-allele of PPAR-a. gene is found
to be associated with development of OP in postmenopausal
osteoporotic Turkish women. However, to confirmation our
results larger and further studies should be done.
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Kinesiophobia and Related Factors in Fibromyalgia Syndrome

Fibromiyalji Sendromunda Kinezyofobi ve lliskili Faktérler

© Ugur Ertem, ® Alev Alp
Bursa Uludag University Faculty of Medicine, Department of Physical Medicine and Rehabilitation, Bursa, Turkey

Abstract

Obijective: This study aimed to determine the kinesiophobia levels in female patients with fibromyalgia (FMS). In addition, we intended to
search the factors associated with kinesiophobia in patients with FMS and to evaluate the effect of kinesiophobia on work outcomes in this
patient population.

Materials and Methods: Between January 2021 and May 2021, 50 female patients with FMS and 44 female patients with musculoskeletal
pain but not meeting the diagnostic criteria for FMS were included in the study. Pain was evaluated using the numeric scale, kinesiophobia
levels with the Tampa Scale for Kinesiophobia (TSK), and the work outcomes with a questionnaire form prepared by us.

Results: The median TSK scores were 41,50 (21-61) in the FMS group and 37 (23-61) in the control group. TSK score was significantly
higher in the FMS group (p=0.030). Pain scores (p<0.001), and symptom duration (p<0.001) were significantly associated with high levels
of kinesiophobia. When multiple linear regression analysis was performed, it was found that body mass index (p=0.411) was not associated
with kinesiophobia levels, whereas age (p<0.001) was associated with kinesiophobia levels. Increased levels of kinesiophobia in patients with
FMS patients have been associated with worse work outcomes.

Conclusion: Evaluating the level of kinesiophobia in patients with FMS and developing preventive strategies in the presence of kinesiophobia
can provide useful information when creating a treatment program.

Keywords: Fibromyalgia, kinesiophobia, work outcomes

Amag: Bu calismanin amaci fibromiyaljili (FMS) kadin hastalarda kinezyofobi diizeylerini belirlemektir. Ayrica, FMS'li hastalarda kinezyofobi ile
iliskili faktorleri arastirmayi ve bu hasta popilasyonunda kinezyofobinin is sonuglarina etkisini degerlendirmeyi amagladik.

Gereg ve Yontem: Ocak 2021-Mayis 2021 tarihleri arasinda FMS'li 50 kadin hasta ve kas-iskelet agrisi olan ancak FMS tani kriterlerini
karsilamayan 44 kadin hasta calismaya dahil edildi. Agri sayisal skala, kinezyofobi diizeyleri Tampa Kinezyofobi Skalasi (TSK) ile, ¢alisma ¢iktilari
tarafimizca hazirlanan anket formu ile degerlendirildi.

Bulgular: TSK ortanca puanlari FMS grubunda 41,50 (21-61), kontrol grubunda 37 (23-61) idi. TSK puani FMS grubunda anlamli olarak
yiksekti (p=0,030). Agr skorlari (p<0,001) ve semptom siresi (p<0,001) ylksek dizeyde kinezyofobi ile anlamli sekilde iliskiliydi. Coklu
lineer regresyon analizi yapildiginda, viicut kitle indeksinin (p=0,411) kinezyofobi diizeyleri ile iliskili olmadidi, yasin (p<0,001) ise kinezyofobi
dizeyleri ile iliskili oldugu bulundu. FMS hastalarinda artan kinezyofobi seviyeleri, daha kéti is sonuglaryla iliskilendirilmistir.

Sonug: FMS'li hastalarda kinezyofobi dizeyinin degerlendirilmesi ve kinezyofobi varliginda koruyucu stratejiler gelistiriimesi tedavi programi
olusturulurken faydalr bilgiler saglayabilir.

Anahtar kelimeler: Fibromiyalji, kinezyofobi, is sonuclari

Introduction

Fibromyalgia syndrome (FMS) is a chronic musculoskeletal
pain disease, characterized by sleep disturbances, debility and
cognitive symptoms (1,2). FMS is more frequent in females, and
its incidence makes a peak in the ages of 40 and 60 years (3,4).
The prevalence of FMS varies between 1.3-8% and is the second

most common rheumatological disease after osteoarthritis (5).
Although many theories have been put forward regarding the
pathogenesis of FMS, it has not been clearly explained. Because
women in general have lower pain thresholds than men and
their symptoms are more clinically exacerbated, the majority of
scientific studies have been conducted on women (6). FMS is a
chronic health problem presenting with pain all over the body,
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tenderness to touch or pressure of the effected parts of the
body, fatigue, sleeping and memory problems or clear thinking.
Apart from these problems, kinesiophobia, which means the
fear of movement, can also be observed in patients with FMS
(7).

Kinesiophobia has been defined as an excessive and irrational
fear to perform a physical act as a result of a painful injury or a
sense of helplessness in the face of the injury (8). Kinesiophobia
is present in around 79% of subjects with musculoskeletal pain,
and it is associated with greater disability with the indication of
a worse prognosis (9,10). Kinesiophobia is a barrier to initiating
physical activity in patients or individuals and is an important
moderator of response to treatment after physiotherapy and
surgery (11). Therefore, determining the kinesiophobia level
of the patients and developing preventive strategies, if any, are
important for the treatment response.

The aim of this study was to determine the kinesiophobia levels
in female patients with FMS. Also, we intended to search the
factors associated with kinesiophobia in patients with FMS and
to reveal the effect of kinesiophobia on work outcomes in this
patient population.

Materials and Methods

This case control study was carried out in Bursa Uludag
University Physical Therapy and Rehabilitation Polyclinic between
January 2021 and May 2021. Fifty consecutive female patients
who met the 2016 FMS diagnostic criteria were included. As
the control group, 44 female patients who did not meet the
criteria for the diagnosis of FMS and had musculoskeletal pain
were included. Participants in both of the groups were the
members of the working population. Patients who have been
operated for the musculoskeletal system in the last year, having
inflammatory joint disease, having a job for less than 3 months
time, and unemployed were not included. An informed consent
form was signed by each patient. Permission for the study was
obtained from the Bursa Uludag University Faculty of Medicine is
Clinical Research Ethics Committee and the study was approved
(decision no: 2020-23/14, date: 23/12/2020). Our study was
carried out in accordance with the principles of the Declaration
of Helsinki.

Participants’ age, body mass index (BMI), and duration of
symptoms were recorded. A numeric scale was used to assess
the participants’ pain level. The patients were informed about
the procedure of pain scale. The participants were told that the
absence of pain was 0 points and the most severe pain they
had experienced in their life was 10 points. Accordingly, the
participants were asked to indicate their pain levels.

Tampa Kinesiophobia Scale (TSK), which includes 17 questions,
was used for the assessment of kinesiophobia. Each question in
the TSK is a minimum of 1 point and a maximum of 4 points.
Using this scale, a maximum of 68 points and a minimum of 17
points can be obtained. Higher scores on this scale refers higher
levels of kinesiophobia. According to this scale, scores higher

than 37 points refer "high level of kinesiophobia”, and scores
less than or equal to 37 points refer “low level of kinesiophobia”
(12-14).

We prepared a 6-question questionnaire to evaluate the work
outcomes of patients with FMS. In Question 1, patients were
asked how FMS negatively affected their general working life.
The “A" option indicated the least affected, and the “D” option
was the most affected. In the second question, patients were
asked how FMS effected their working performance. The A"
option indicated the least negatively affected, and the "D”
option was the most adversely affected. In the third question,
the patients were asked how much official permission they
took in 1 year due to FMS. The “A” option indicated the least
frequent resting permission and the “D” option was the most
frequent resting permission. In the 4" question, the patients
were asked whether they had any problems in their professional
life due to FMS. The “A"” option indicated the least problem and
the “D” option was the most problematic situation. In the 5
question, the patients were asked whether they had problems
with their co-workers due to FMS. The “A” option indicated the
least problem and the “D” option was the most problematic
situation. In the 6™ question, patients were asked whether their
social activities at work were affected by FMS. The “A” option
was the situation where social activities were least affected, and
the "D” option was the situation where social activities were
most negatively affected.

Statistical Analysis

Shapiro-Wilk test was used for assessing whether the variables
follow normal distribution or not. Continuous variables were
presented as median (minimum-maximum) and meanzstandard
deviation values. Categorical variables were expressed as n (%).
Comparisons between the two groups according to the normality
test results were made using the Independent sample t test
or the Mann-Whitney U test. Pearson chi-square was used to
compare categorical variables. Correlations between continuous
variables were examined by correlation analysis. Pearson
correlation coefficients and Spearman correlation coefficients
were determined. Multiple linear regression analysis was used
to estimate Tampa Scale for Kinesiophobia score. Variables
were included in the multiple linear regression model using the
Enter method. Variables that were found to be significant in
the model were determined as independent variables. Multiple
linear regression model was found to be significant (p<0.001).
Statistical Package for the Social Sciences (SPSS) (IBM Corp.
Released 2012. IBM SPSS Statistics for Windows, Version 21.0,
Armonk, NY: IBM Corp.) was used for statistical analysis the level
of significance was determined as p<0.05.

Results

The distribution of the participants according to their
demographic characteristics and clinical variables is given in Table
1. There was no statistically significant difference in age between
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patients with FMS and controls (p>0.05). But, the pain scores,
symptom duration, TSK scores and BMI were significantly higher
in the FMS group (p<0.05).

We separated the FMS group into two groups according to
their TSK scores as low kinesiophobia level (n=18) and high
kinesiophobia level group (n=32). Pain scores, symptom
duration, and BMI were significantly higher in the high-level
kinesiophobia group (p<0.05) (Table 2).

The correlations of demographic characteristics and clinical
parameters with TSK scores in patients with FMS are given in
Table 3. There was no statistically significant correlation between
TSK scores and the age of the patients (p=0.989). A positive and
significant correlation was found between TSK scores and pain
levels, symptom duration and BMI (p<0.001).

Multiple linear regression analysis was performed to identify
factors related to kinesiophobia in FMS group. The established
logistic regression model was significant (p<0.001). According
to the results of the analysis, pain scores, age, and symptom
duration were significantly associated with TSK scores (p<0.001)
(Table 4).

We divided the FMS group into low kinesiophobia group
(n=18) and high kinesiophobia group (n=32) according to TSK
scores. The distribution of the responses of these 2 groups to
the questionnaire is given in Table 5. To analyze the internal
reliability of the questionnaire, the Cronbach'’s alpha coefficient
of the questions answered by the patients about their work life
and their social relationships in work life was used. The internal
reliability of the study was found to be excellent (a=0.914).
According to the answers given to the questionnaire, it was
determined that FMS patients with high kinesiophobia marked

“C" and "D" options, which represent worse work results, more
than patients with low kinesiophobia (Table 5).

Discussion

Psychological factors such as thinking things will get worse or
fear that movement will increase pain are among the poor
prognostic factors for FMS (15). In this case, it shows us that
fibromyalgia and kinesiophobia are conditions that effect each
other. In a study by Kogyigit et al. (13) in which they compared
the kinesiophobia levels of participants with FMS and healthy
volunteers, kinesiophobia scores were higher in the FMS group.
In a study examining kinesiophobia and related factors in patients
with systemic lupus erythematosus; a significant relationship
was found between kinesiophobia and depression and some
subscales of quality of life (16). FMS related pain and functional
disability may increase depression and anxiety (17). Considering

Table 3. Correlation between kinesiophobia scores and

demographic and clinical characteristics in fibromyalgia
patients

n=50 T:'-)mp_a scale_for
kinesiophobia scores
r P

Age 0.002¢ 0.989

Numeric scale 0.788¢ | <0.001

Symptom duration 0.496° | <0.001

Body mass index 0.519¢ | <0.001

d: Pearson correlation coefficient, ¢ Spearman correlation coefficient

Table 1. Demographic and clinical variables of fibromyalgia and control groups

n=94 :,':,I:-S_; 0g)roup (C::Lt;;ﬂ group B

Age (year) 38.04+7.98 35.3247.34 0.090°
Numeric scale (pain) 6.00 (3-9) 5.00 (2-8) 0.007°
Body mass index (kg/m?) 25.20 (17-35) 23.20 (17-35) 0.049°
TSK scores 41.50 (21-61) 37 (23-61) 0.030°
Symptom duration (year) 6 (1-10) 4 (1-10) 0.025°
FMS: Fibromyalgia syndrome, TSK: Tampa Scale for Kinesiophobia

Data are expressed as meantstandard deviation and median (minimum-maximum).

2 Independent Sample t-test, > Mann-Whitney U Test

Table 2. Comparison of demographic characteristics and clinical variables between low- and high-level kinesiophobia

groups in patients with fibromyalgia

n=50 Low levels of High levels of

kinesiophobia (n=18) kinesiophobia (n=32) P
Age (year) 37.6749.06 38.25+7.46 0.807°
Numeric scale (pain) 4.50 (3-6) 7 (4-9) <0.001°
Symptom duration (year) 3 (1-10) 7 (1-10) <0.001°
Body mass index (kg/m?) 22.72+3.67 26.71+4.52 0.002¢
Data are expressed as meantstandard deviation and median (minimum-maximum).
2 Independent Sample t-test *: Mann-Whitney U Test
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Table 4. Factors related kinesiophobia levels in fibromyalgia patients

95% Confidence interval for B
Unstd. B ::f::jart t t?)‘:,v:; Upper bound P
Constant 25,386 5,224 4.86 14,864 35,907 <0.001
Numeric scale (pain) 5,044 0.642 7,852 3.75 6,338 <0.001
Body mass index (kg/m?) -0.187 0.225 -0.831 -0.64 0,266 0.411
Age (year) -0.466 0.108 4,297 -0.684 0,247 <0.001
Symptom duration (year) 1,558 0.303 5,146 0.948 2,167 <0.001

n=50, R>=0.783, Adj. R>=0.763
(F=40,508, p<0.001)

Unstd. B: Unstandardized beta coefficients

Table 5. Comparison of answers to survey questions

between low and high kinesiophobia levels groups in
patients with fibromyalgia

Low levels of | High levels of
kinesiophobia | kinesiophobia
(n=18) (n=32)
A | 4(22.22%) 0
) ) B | 11(61.11%) 12 (37.50%)
First question
C |3(16.67%) 20 (62.50%)
D |0 0 (0.00%)
A | 5(27.78%) 1(3.12%)
. B 10 (55.56%) 8 (25.00%)
Second question
C [2(11.11%) 14 (43.75%)
D | 1(5.56%) 9 (28.12%)
A | 16 (88.89%) 21 (65.62%)
) ) B | 2(11.11%) 9 (28.12%)
Third question
cC |0 2 (6.25%)
D |0 0
A | 4(22.22%) 0
) B | 7(38.89%) 8 (25.00%)
Fourth question
C |6(33.33%) 18 (56.25%)
D | 1(556%) 6 (18.75%)
A | 9(50.00%) 5(15.62%)
) ) B | 6(33.33%) 14 (43.75%)
Fifth question
C | 3(16.67%) 9 (28.12%)
D |0 4 (12.50%)
A | 4(22.22%) 2 (6.25%)
. . B 9 (50.00%) 12 (37.50%)
Sixth question
C | 5(27.78%) 10 (31.25%)
D |0 8 (25.00%)

Data are expressed as n (%)

the connection between depression and kinesiophobia, we
can say that this situation may increase kinesiophobia scores in
patients with FMS. The results of our study support the results
of previous studies in patients with FMS, and it was found that

kinesiophobia levels with FMS was higher than the control
group.

Exacerbation of symptoms following physical activity
is characteristic for FMS. These exacerbations make it
understandable for people with FMS to develop kinesiophobia
(18). In a study conducted in our country, Kogyidit and Akaltun
(13) found that 75.1% of the participants with FMS had high
kinesiophobia levels. In another study, 72.9% of patients with
FMS were found to have high levels of kinesiophobia (19).
According to the literature, we can say that pain and fear of
activity are common in FMS patients (20-22). The current study,
high levels of kinesiophobia were detected in 64% of patients
with FMS (TSK scores >37). High levels of kinesiophobia in more
than half of the FMS patients (64%) in the results of our study
supports the results in the literature.

In a study, pain levels and psychological state were found to
be effective on fear of movement and therefore on functional
status and quality of life in patients with ankylosing spondylitis
(14). Vlaeyen et al. (23) showed that kinesiophobia was
associated with gender, compensation status, and depression,
but to a much lesser degree with pain intensity in patients with
chronic low back pain. Another study in the literature, BMI
levels, FMS disease activity levels and vitamin D levels were
found to be associated with kinesiophobia levels in patients
with FMS (13). In a systematic review, it was concluded that
pain levels were associated with the levels of kinesiophobia in
participants with chronic musculoskeletal pain (8). Our study, a
positive correlation was detected between pain levels, symptom
duration and high kinesiophobia levels. We consider that an
increase in the duration of symptoms in patients with FMS
increases depression and deterioration in functionality, and
therefore may be related to kinesiophobia. In addition, we think
that the increase in pain scores may have increased the level of
kinesiophobia by causing the feeling that the severity of pain will
increase more with movement and thus causing the behavior
of avoiding movement. When BMI was taken alone, it was
found to be associated with kinesiophobia levels in FMS group,
but when multiple linear regression analysis performed, it was
found not to be associated with kinesiophobia levels. On the
contrary, the age variable was found to be unrelated to the level
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of kinesiophobia when the correlation analysis was performed
alone, while it was found related with kinesiophobia levels when
the multiple linear regression analysis was performed.

In a study examining relationship between work outcomes and
kinesiophobia, decreasing the level of kinesiophobia increased
the level of work ability (24). Macias-Toronjo et al. (25) reported
that kinesiophobia and catastrophizing were associated with
sick leave duration in patients with work-related neck and low
back pain. The study of Sugano et al. (26) showed that long
or increased working hours may be a risk factor for chronic
musculoskeletal pain. It showed that this was related with
stronger fear-avoidance beliefs and reduced work outcomes.
In general, previous studies showed that high kinesiophobia
levels are related with reduced work outcomes. According
to the answers given to the questionnaire, FMS patients
with high kinesiophobia levels marked “C" and “D” options,
which represent worse work results, more than patients
with low kinesiophobia levels. Conversely, FMS patients with
low kinesiophobia levels marked “A” and “B” options, which
represent better work outcomes, more than patients with high
kinesiophobia levels.

Study Limitations

The current study had some limitations. This was a single-
center study with a small number of female-only subjects; this
situation limits the generalization of our results. In addition,
the participants among the groups were heterogeneously
distributed. Moreover results obtained do not provide clear
information, since the questionnaire form we use to evaluate
the work outcomes is not a valid questionnaire created by us.

Conclusion

In conclusion, kinesiophobia levels of FMS group were
significantly higher. The kinesiophobia levels in people with FMS
can affect many areas, including work outcomes of individuals.
Exercise therapy, especially aerobic exercises, are among the
most important treatment methods in the treatment of FMS,
and the presence of kinesiophobia limits the exercise of FMS
patients. For this reason, evaluation of the kinesiophobia levels
and the development of preventive strategies in the presence of
kinesiophobia can provide useful information when creating a
treatment prescriptions.
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A Cross-sectional Study on Vitamin D Levels, Body Mass Index,
Physical Activity Level and Life-style Factors in Postmenopausal
Women

Postmenopozal Kadinlarda Vitamin D Seviyeleri, Vicut Kitle Indeksi, Fiziksel Aktivite
Duzeyi ve Yasam Tarzi Faktorleri Uzerine Kesitsel Bir Calisma
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Abstract

Objective: The aim of this study was to evaluate the vitamin D levels, body mass index (BMI), physical activity levels and life-style factors in
postmenopausal women and investigate the correlation between vitamin D levels, BMI and physical activity.

Materials and Methods: A total of 100 postmenopausal women were included in this cross-sectional study. Sociodemographic features, life-
style factors such as calcium and vitamin D supplementation and sun exposure, and BMI, and 25 hydroxyvitamin vitamin D [25(0OH)D3] levels
of the participants were recorded. The [International Physical Activity Questionnaire (IPAQ) Short Form (SF)] was applied to all participants.
The correlation between 25(0H)D3, BMI, and IPAQ scores has been investigated. Forty postmenopausal healthy individuals were included in
the study for the comparison of physical activity level with the patient group.

Results: The mean 25(0OH)D3 level of the postmenopausal participants was 18.97+10.0 ng/mL, the mean BMI was 27.93+5.19, and the
IPAQ score was 316.15+370.42. Compared with the IPAQ-SF score of the control group, the activity level of the postmenopausal patients
was lower (p<0.001). A negative significant correlation between 25(0OH)D3 levels and BMI (p<0.001) and a positive significant correlation
was observed between 25(0OH)D3 levels and IPAQ-SF scores in postmenopausal women (p<0.001).

Conclusion: BMI and physical activity levels seem to be associated with vitamin D levels in the postmenopausal period. The importance of
vitamin D deficiency, weight control, life-style factors, and physical activity in the postmenopausal period should be emphasized in patients.
Keywords: Vitamin D, body mass index, physical activity

Amag: Bu calismanin amaci postmenopozal kadinlarda D vitamini diizeylerini, viicut kitle indeksini (VKi), fiziksel aktiviteyi ve yasam tarzi
faktérlerini degerlendirmek ve D vitamini diizeyleri ile VKi ve fiziksel aktivite arasindaki korelasyonu arastirmaktir.

Gereg ve Yontem: Bu kesitsel calismaya toplam 100 postmenopozal kadin dahil edildi. Katiimcilarin sosyodemografik dzellikleri, kalsiyum ve D
vitamini takviyesi ve glines maruziyeti gibi yasam tarzi faktérleri, VKi'leri ve 25 hidroksivitamin D [25(OH)D3] diizeyleri kaydedildi. Katilimcilara
ayrica [Uluslararasi Fiziksel Aktivite Anketi (IPAQ) Kisa Formu (SF)] uygulandi. 25(OH)D3 diizeyleri ile VKI ve IPAQ skorlari korelasyonu arastirildi.
Postmenopozal hasta grubunun fiziksel aktivite diizeyini karsilastirmak icin 40 postmenopozal saglikli birey calismaya dahil edildi.

Bulgular: Postmenopozal kadinlarin ortalama 25(0H)D3 diizeyi 18,97+10,0 ng/mL, ortalama VKi 27,93+5,19 ve IPAQ skoru 316,15+370,42
idi. Kontrol grubunun IPAQ skoruyla karsilastirildiginda postmenopozal hastalarin aktivite dizeyi daha distiktl (p<0,001). Postmenopozal
kadinlarda, 25(0OH)D3 diizeyleri ile VKI arasinda negatif anlamli korelasyon vardi (p<0,001), 25(OH)D3 diizeyleri ile IPAQ-SF skorlari arasinda
ise pozitif yonde anlamli bir iliski gézlendi (p<0,001).

Sonug: VKi ve fiziksel aktivite seviyeleri postmenopozal dénemde D vitamini diizeyleri ile iliskili gériinmektedir. Postmenopozal dénemde
vitamin D eksikliginin, kilo kontroliintin, yasam tarzi faktorlerinin ve fiziksel aktivitenin dnemi hastalara vurgulanmalidir.

Anahtar kelimeler: Vitamin D, viicut kitle indeksi, fiziksel aktivite
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Introduction

Vitamin D is included in the group of fat-soluble vitamins while it
is also biologically synthesized in the human body. It performs an
active role in calcium phosphorus metabolism and contributes
to bone mineralization. Vitamin D deficiency and insufficiency,
as an important global health problem, is predicted as a possible
risk factor for many acute and chronic diseases with a broad
spectrum (1).

Vitamin D3 (cholecalciferol) is synthesized endogenously in
the human body from 7 dehydrocholesterols in the skin by
ultraviolet B (UVB) rays. Vitamin D can be taken externally as
ergocalciferol (vitamin D2) from plants and as cholecalciferol
(Vitamin D3) from animal sources (2,3). The main sources of
vitamin D are; milk, yogurt, kefir, cheese, beef liver, fatty fish such
as mackerel-trout-tuna-herring and egg yolk (4). Vitamin D is first
converted to 25 hydroxyvitamin D [25(OH)D] with the enzyme
25 hydroxylase in the liver, and then to 1.25 dihydroxy vitamin
D [1.25(0H)2D], known as calcitriol, with the enzyme 1 alpha
hydroxylase in the kidneys (2, 3). Calcitriol preserves the blood
calcium level by increasing calcium absorption from the small
intestine and reducing calcium loss from the kidneys, which is
the overall function (3,5). The halflife of calcitriol is short and
its level in the blood is much lower than 25(OH)D3. Therefore,
25(0OH)D3 levels, which show both endogenous production and
exogenous intake, are used to evaluate vitamin D levels (2,5).
Vitamin D deficiency increases dramatically in older age (6). It is
more prevalent, especially in the postmenopausal period. This
situation may be due to thinning of the skin structure during
menopause, decreased vitamin D absorption, and decreased
hydroxylation of vitamin D in the liver and kidney. Furthermore,
decrease in estrogen levels and other hormone changes in
postmenopausal women also contribute to the development of
low vitamin D levels. In light of researches conducted during
the menopausal period, vitamin D deficiency was associated
with an increased risk of fractures and decreased bone mass.
In addition, osteoporosis rates were found to be greater in
postmenopausal women with vitamin D deficiency (7).

Some of the previous researches have documented a negative
correlation between body mass index (BMI) and vitamin D
in postmenopausal women (8). The aim of our study was to
evaluate the association between vitamin D levels, BMI and many
other factors including physical activity levels, sun exposure and
consumption of foods containing vitamin D and calcium.

Materials and Methods

This cross-sectional study was conducted between September
2021 and November 2021. A hundred postmenopausal women
who admitted to the physical medicine and rehabilitation
outpatient clinic for musculoskeletal pain were included in
the study. The exclusion criteria were as follows: history of
malignancy, presence of alcohol use, drug or substance abuse,
dementia, cognitive dysfunction that interferes with the normal
function of the central and peripheral nervous system. Age,

gender, occupation, educational status, BMI, calcium and vitamin
D supplementation, consumption amount of foods containing
calcium and vitamin D, sun exposure hours and intervals
(March-September), and smoking status of all participants were
recorded.

[International Physical Activity Questionnaire-Short Form (IPAQ-
SF)] was used to determine the physical activity levels of the
participants. A control group of 40 healthy postmenopausal
women without musculoskeletal pain has been included to
compare IPAQ scores with postmenopausal patients. The IPAQ-
SF is a widely used questionnaire to determine physical activity
levels in various populations. It not only classifies physical activity
levels in the last 7 days as vigorous activity, moderate activity
and walking, but also records the sitting times of individuals (9).
According to the formula proposed by Ainsworth et al. (10) the
data were converted to Metabolic Equivalent minutes per week
(MET-min/week). MET values are calculated as 3.3 METs for
walking, 4.0 METs for moderate physical activity and 8.0 METs
for vigorous physical activity The participants were classified as
inactive, minimally active and sufficiently active according to the
total values of all results (11).

Serum 25(OH)D3 levels of all participants were analyzed
and vitamin D status was classified as <10 ng/mL: vitamin D
deficiency, 10-20 ng/mL: vitamin D insufficiency, >20 ng/mL:
sufficient level for bone health, and 30-50 ng/mL: sufficient level
for extra-bone activity (12).

The study was initiated after ethical approval and a written
informed consent was obtained from all participants. It was
conducted in accordance with the principles of the Declaration
of Helsinki.

Statistical Analysis

All statistical analyses were performed by using IBM SPSS 22
(IBM Corp., Armonk, N.Y, USA). Data were presented as
mean+standard deviation for continuous variables and count
(n) and percentage (%) for categorical variables. Normality of
variables was confirmed with the Kolmogorov-Smirnov test.
Vitamin D and IPAQ values were compared with Student’s t-test
between two groups. For the variables which were not normally
distributed, Mann-Whitney U test was used. For comparison
of three or more groups Kruskal Wallis-H test was used and
Dunn'’s test was applied as a post-hoc test. While determining
the relations between Vitamin D and IPAQ or BMI, Spearman
correlation coefficient was used. For graphical presentations
box-plot and scatter plots were used. A p-value<0.05 was
considered to be statistically significant for all tests.

Results

A hundred postmenopausal patients (mean age: 61.6+9.5,
age range, 4592 years) and 40 healthy individual were
included in the analysis. The demographic and clinical data of
the participants are summarized in Table 1. The mean 25(OH)
D3 level of the postmenopausal patients was determined
as 18.9+10.0. The mean values of BMI and IPAQ score were
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Table 1. Demographic and clinical characteristics of postmenopausal and premenopausal women

Postmenopausal patients Control group
(n=100) (n=40) P
Age (Mean * SD) 61.69.5 60.5+8.8 0.52
BMI (Mean + SD) 27.9+5.2 26.2+4.9 0.07
IPAQ score (Mean * SD) 316.1£370.4 545.304.2 <0.001
n % n %
R Married 90 90 32 80
Single 10 10 8 20
Out of home, indoor activity 5 5 5
Field gardening (outdoor) 3 3 1 2.5
Occupation Housewife 87 87 32 80
Retired 5 5 8
Unemployed 0 0 0 0
On foot 4 50 1 2.5
Special vehicle 0 0 0 0
Way to work -
Public transport 4 50 4 10
Sometimes by car, sometimes on foot 0 0 5 8
Illiterate 14 14 10 25
Primary school 73 73 14 35
Education Secondary school 5 16 40
High school 5 0
University 3 0
BMI: Body mass index, IPAQ: International Physical Activity Questionnaire Short Form, SD: Standard deviation
> P 8 I
5 R

T T T T T
250 500 750 1000 1250

IPAQ

Figure 1. The correlation between 25(0OH)D3 levels, BMI and IPAQ scores in postmenopausal patients
BMII: Body mass index, IPAQ: International Physical Activity Questionnaire Short Form

27.945.2 and 316.1+£370.4 respectively. The postmenopausal
patients” activity level was lower (p<0.001) when compared to
the premenopausal control group’s IPAQ score. The correlation
between the postmenopausal patients’ vitamin D levels and BMI,
and IPAQ scores was statistically significant (Figure 1). Although
BMI and vitamin D levels were negatively correlated, IPAQ
scores and vitamin D levels were positively correlated (r: -0.698,
p<0.001 for BMI; r: 0.777, p<0.001 for IPAQ). Additionally,
multiple comparisons of BMI subgroups were found statistically
significant and the results are summarized in Table 2.

There was no significant correlation between marital status,
occupation and education level, and both vitamin D levels and
IPAQ scores. Vitamin D levels were greater in those who used
calcium or vitamin D supplements, as was expected. Additionally,
individuals who took calcium or vitamin D supplements had
statistically significantly higher IPAQ scores. Similarly, the amount
of consumption of foods containing vitamin D contributed
positively to vitamin D levels and IPAQ scores. The association of
vitamin D and IPAQ scores with sunlight exposure time, exposure
intervals to sunlight, and sunlight exposure were investigated.
The results are shown in Table 3.
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Table 2. Comparisons of BMI subgroups in terms of 25(0OH)D3 levels and IPAQ scores in postmenopausal patients

Mean 25(0OH)D3+SD | p Mean IPAQ+SD p
<18.5: Weak 41.3£12.4 866+612
18.5-24.9: Normal weight 22.1+8.9 485+307
BMI 25-29.9: Overweight 20.2+7.9 326+362
30-39.9: Obese 11.645.9 Sl 1144229 SR
>40: Morbid obese 6.4+1.9 0

BMI: Body mass index, IPAQ: International Physical Activity Questionnaire Short Form, SD: Standard deviation

Table 3. The association between 25(0OH)D3 levels, IPAQ scores and other factors in postmenopausal patients

25(0OH)D3 b IPAQ
Mean SD Mean SD P
i Married 18.8 | 10.2 310.6 367.9
Marital status - 0.418 0.546
Single 206 |83 366.3 409.7
Out of home (indoor) 139 |94 346.6 600.2
. Field gardening (outdoor) 238 | 3.6 495.0 198.0
Occupation - 0.192 0.179
Housewife 19.4 | 10.2 321.9 367.8
Retired 14.2 | 9.1 79.2 108.4
illiterate 183 | 8.7 310 294.3
Primary school 19.6 [10.3 327.5 379.3
Education Secondary school 13.1 19.2 0.694 198 305.1 | 0.753
High school 18 12 158.4 258.2
Bachelor's degree 19.3 |10 528 749.6
i Yes 35.1 |12 630 520.2
_Calqum supplement <0.001 <0.001
intake No 17.0 | 7.7 277.4 331.3
i i Yes 39.0 | 8,7 823.4 515.5
}htamm D supplement <0.001 <0.001
intake No 16.8 | 7.3 259.8 306.0
Little 16.8 | 7.3 233.2 249.7
Daily vitamin D Moderate 316 1238 <0.001 | 6854 |537.4 | <0.001
consumption
Very 336 | 6.7 1193.7 333.1
Less than 15 minutes 14.6 | 6.6 191.6 274.4
Sunlight exposure hours | 15 minutes-60 minutes 24.7 [ 10.8 <0.001 492 .4 416.3 | <0.001
Over 60 minutes 25.0 [ 11.0 465.7 430.2
06:00-09:00 18.6 | 10.3 240.9 240.4
i 09:00-12:00 285 |10 553.8 468.9
_Sunllght exposure <0.001 0.012
intervals 12:00-15:00 229 |94 419.8 | 440,0
15:00-18:00 143 | 6.8 225.6 309.5

25(0OH)D3: 25 hydroxyvitamin vitamin D, IPAQ: International Physical Activity Questionnaire, SD: Standard deviation

Discussion

Previous studies have demonstrated that vitamin D deficiency
increases in the postmenopausal period and hormonal changes,
and BMI can affect vitamin D levels in the postmenopausal
women (7). This study aimed to raise awareness of patients in
the early period by investigating the factors affecting vitamin D
levels in postmenopausal women. BMI, physical activity levels,
sunlight exposure hours, and sunlight exposure intervals all

affect vitamin D levels in postmenopausal women, according
to the results of this study. Vitamin D insufficiency has been
linked to several chronic conditions including obesity and low
plasma 25(0OH)D3 concentrations have been shown as a modest
mediator of obesity. An inverse connection has been reported
between vitamin D and BMI >30 kg/m? (13). However, the role
of vitamin D metabolites in regulating obesity-related disorders
remains unclear (14). The ability of vitamin D to modulate gene
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expression linked to the adipogenesis process, inflammation,
oxidative stress, and metabolism in adult adipocytes might be
one proposed molecular explanation for the association between
obesity and vitamin D deficiency (15). Moreover, Weishaar et al.
(16) stated that a probable effect of dilution owing to body size
has been proposed to explain the link between low vitamin D
status and obesity. As a result, it's been hypothesized that oral
vitamin D may be able to treat vitamin D insufficiency in obese
subjects, but that greater dosages may be needed Wortsman et
al. (17) Conducted a study to assess the bioavailability of vitamin
D in obese individuals and found that obese people exhibited
considerably lower basal 25(OH)D3 levels and significantly higher
parathyroid hormone levels than age-matched healthy controls.
They also revealed that 24 hours after exposure to ultraviolet-B
irradiation, obese participants had a 57% lower increase in
vitamin D levels than non-obese people. On the other hand,
another study found that obese people with hypovitaminosis D
benefit more from vitamin D replacement than normal weight
controls, implying that obese people with vitamin D insufficiency
may benefit more from vitamin D replacement than normal
weight controls (18).

Physical exercise is defined as a practical way to elevate vitamin
D levels, especially when performed outside. The combination of
ultraviolet light with 7-dehydrocholesterol in the skin enhances
vitamin D production during regular outdoor physical exercises.
The indoor physical activity may also increase vitamin D levels
through other biological pathways. There is evidence that regular
exercise can increase vitamin D’s anti-inflammatory action and
its low status in postmenopausal women. Based on the available
data, regular exercise can improve anti-inflammatory effects of
vitamin D and its deficiency in postmenopausal women (19,20).
Several studies have found that higher levels of physical activity
are linked to higher levels of serum 25(0OH)D3 in line with our
results (21,22). Tanabe et al. (23) examined the relationship
between 25(0OH)D3 status and activities of daily living in the
elderly hospitalized patients at a regional care hospital. Low
25(0OH)D3 levels were linked to lower daily living activity scores,
suggesting that vitamin D insufficiency may have an impact on
physical activity. The majority of hospitalized elderly patients
were vitamin D deficient. Similarly, a prospective long-term study
of Scott et al. (24) and colleagues demonstrated a favorable
relationship between changes in serum 25(0OH)D3 and physical
activity measured by accelerometry-irrespective of sun exposure.
This observed association was attributed to beneficial changes in
body composition such as adiposity and skeletal muscle mass as
a result of physical exercise. Hansen et al. (25) used the Physical
Activity Rating Questionnaire to evaluate physical activity in
forensic inpatients and showed that individuals with a vitamin
D level over 75 nmol/L engaged in considerably more physical
activity than those with a vitamin D level below 46.7 nmol/L. In
contrast, another relevant study showed no relationship with
serum 25(0OH)D3 concentration and weekly physical activity
assessed by IPAQ (26). Similarly, in the study of Sun et al. (27)

serum 25(OH)D concentrations were not significantly associated
with vitamin D intake.

Osteoporosis risk can be reduced by adopting a healthy lifestyle
that includes adequate levels of dietary calcium, vitamin D and
physical activity (28). This study has confirmed that vitamin
D deficiency is common and associated with BMI, sunlight
exposure hours, sunlight exposure intervals and physical activity
in postmenopausal women. The results of this study may have
important clinical implications for postmenopausal women
with inadequate vitamin D levels. Vitamin D intake should be
emphasized for those with limited sun exposure, which remains
an important determinant of vitamin D status in postmenopausal
women as well as dietary factors.

Study Limitations

A limitation of this study could be explained by the cross-
sectional study design and numerous factors that may influence
physical activity levels. Furthermore, another limitation is that
due to the study design and no cause-effect relationship could
be determined between physical activity and vitamin D status.
Studies with larger sample sizes will be required in future studies.

Conclusion

Adequate vitamin D levels and lifestyle factors may positively
affect functions, muscle and bone mass in postmenopausal
women. To this regard, vitamin D and calcium supplementation
combined with regular physical activity should be included in
the treatment of postmenopausal women. There is also a need
to educate postmenopausal women about the optimal sun
exposure hours and duration.
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Postmenopozal Kadinlarda Osteoporoz, Metabolik Sendrom ve Fiziksel Aktivite Duzeyleri
Arasindaki lliskinin Degerlendirilmesi

® Zeynep Tuba Bahtiyarca, ® Azize Serce*

University of Health Sciences Turkey, Diskapi Yildirim Beyazit Training and Research Hospital, Clinic of Physical Medicine and Rehabilitation, Ankara,
Turkey
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Abstract

Obijective: This study aimed to investigate the relationship between osteoporosis, metabolic syndrome (MetS), and physical activity (PA)
levels in postmenopausal women. The secondary aim was to evaluate the quality of life in postmenopausal women who were diagnosed
with and without MetS.

Materials and Methods: One hundred fifteen postmenopausal women participated in this study. Biochemical parametersand bone mineral
density (BMD) at the femoral neck and lumbar spine were measured. The MetS was diagnosed using the definitions of the Adult Treatment
Panel Il and the National Cholesterol Education Program. The PA level was determined using the International Physical Activity Questionnaire-
Short Form (IPAQ-SF). The Questionnaire of the European Osteoporosis Foundation for the Quality of Life (QUALEFFO-41) was used to assess
health-related quality of life (HRQoL).

Results: With respect to the classification of the World Health Organization, 66 (57.3%) women had osteoporosis and 49 (43.7%) women
had osteopenia. MetS was present in 32 women (27.8%). According to IPAQ-SF 27 (23.5%) women were inactive, 74 (64.3%) women were
minimally active, and 14 (12.2%) women were highly active. There was no statistically significant relationship between MetS and PA levels in
postmenopausal women (p>0.05). A statistically significant difference in BMD measurements was found between groups with and without
MetS (p<0.05). Additionally, QUALEFFO-41 scores were similar between the two groups (p>0.05).

Conclusion: MetS was associated with greater BMD at the spine and hip in postmenopausal women, indicating that MetS has a bone-
protective impact. Notwithstanding, PA level and HRQoL were similar between postmenopausal women with and without MetS.
Keywords: Postmenopausal osteoporosis, physical activity, metabolic syndrome

Amacg: Bu calismanin amaci, postmenopozal kadinlarda osteoporoz, metabolik sendrom (MetS) ve fiziksel aktivite (PA) dlizeyi arasindaki iliskiyi
arastirmaktir. Sekonder amaci ise MetS tanisi olan ve olmayan postmenopozal kadinlarin yasam kalitesini degerlendirmektir.

Gereg ve Yontem: Bu calismaya 115 postmenopozal kadin katimisti. Femur boynu ve lomber omurga kemik mineral yogunlugu (KMY)
ve biyokimyasal parametreler ol¢iimustir. MetS, Yetiskin Tedavi Paneli Il ve Ulusal Kolesterol Egitim Programi tarafindan belirlenen kriterler
kullanilarak teshis edilmistir. PA seviyesi, Uluslararasi Fiziksel Aktivite Anketi Kisa Formu (IPAQ-SF) kullanilarak belirlenmistir. Avrupa Osteoporoz
Vakfi Yasam Kalitesi Anketi (QUALEFFO-41) saglikla ilgili yasam kalitesini (HRQoL) degerlendirmek icin kullaniimistir.

Bulgular: Diinya Saglik Orgiti siniflamasina gére 66 (%57,3) kadinda osteoporoz, 49 (%43,7) kadinda osteopeni vardir. Otuz iki kadinda
(%27,8) MetS mevcuttur. IPAQ-SF'ye gdre 27 (%23,5) kadin inaktif, 74 (%64,3) kadin minimal aktif, 14 (%12,2) kadin oldukca aktiftir.
Postmenopozal kadinlarda MetS ile PA dizeyi arasinda istatistiksel olarak anlamli bir iliski saptanmamistir (p>0,05). MetS grubu ile non-MetS
grubu arasinda kemik mineral yogunlugu (KMY) &lciimlerinde istatistiksel olarak anlamli fark bulunmustur (p<0,05). Ayrica QUALEFFO-41
skorlari iki grup arasinda benzerdir (p>0,05).

Sonug: Postmenopozal kadinlarda MetS'nin omurga ve kalcada daha fazla KMY ile iliskili olmasi MetS'nin kemik Uzerine koruyucu etkisi
oldugunu gostermektedir. Bununla birlikte, MetS olan ve olmayan postmenopozal kadinlar arasinda PA diizeyi ve HRQoL benzerdir.
Anahtar kelimeler: Postmenopozal osteoporoz, fiziksel aktivite, metabolik sendrom
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Introduction

Osteoporosis is a systemic skeletal disease characterized
by tissue degeneration and loss of bone mass, resulting in
increased fracture risk and bone fragility (1). More than 200
million people worldwide are thought to be affected by this
disease (2). Osteoporosis is becoming more common as people
get older all over the world, including Turkey. The prevalence
of osteoporosis in Turkish women over the age of 50 is 12.9
percent (3). Fragility fractures with low-energy trauma are the
most important clinical outcome of osteoporosis (4). More than
40% of postmenopausal women are expected to experience a
fracture at some time in their lives (5).

A healthy and balanced diet and regular physical activity (PA) are
important contributors to bone health (6). External factors such
as exercise help increase bone mass during adolescence and
childhood, peaking in the third decade of life. After menopause,
women’s bone mass normally reduces by 2.5 percent and 0.5
percent respectively, each year. In elderly people, bone mass
cannot be acquired with PA, however, bone loss can be avoided
(7,8). On the other hand, continuous PA is beneficial to bone
tissue and helps prevent bone loss (9). Falls may increase due
to decreased mobility and physical ability as people get older,
especially if they have osteoporosis. Exercise is a good way to
reduce osteoporosis and fractures caused by aging (10).
Metabolic syndrome (MetS) is a serious health problem that
affects 41.5 percent of postmenopausal women, according
to studies from different nations (11). High insulin levels in the
blood, excessive blood pressure, increased triglyceride levels,
excessive fat levels around the waist, and poor high density
lipoprotein (HDL) cholesterol are all symptoms of MetS (12).
Observational data from systematic reviews and meta-analysis
demonstrated a close relation between prolonged inactivity,
lower PA levels, and an increased risk of developing MetS
(13,14). The relationship between MetS and PA level in adults
has been evaluated in many studies. However, the number
of studies investigating this relationship in postmenopausal
women is limited. Thus, the aim of this research is to assess
the relationship between osteoporosis, PA level and MetS in
postmenopausal women.

Materials and Methods

Subjects and Study Design

This cross-sectional study was carried out in the physical medicine
and rehabilitation department of a state hospital between March
2019 and March 2020. A total of 115 postmenopausal women
who were applied to the outpatient clinic for initial osteoporosis
evaluation or annual check-ups were involved in the study.
All participants gave their informed consent. Inclusion criteria
accepted as all postmenopausal women with at least one year
of menopausal experience who were referred to outpatient clinic
for bone mineral density (BMD) test and agreed to participate in
this study. Subjects were ruled out of the study if they (1) were

significantly cognitively disabled and unable to follow instructions,
(2) were terminally sick, or (3) refused to take part. MetS criteria
were used to separate the participants into two groups. The MetS
group (n=32) comprised individuals who had been diagnosed with
MetS, whereas the non-MetS group (n=83) included those who
had not been diagnosed with MetS. We followed the Declaration
of Helsinki for the protocols of the researh, and the Local Ethics
Committee of Malatya Clinical Research (decision no: 2019/124,
date: 03.07.2019) confirmed the study.

Descriptive Data and Demographic Variables

The following variables were recorded: age, educational and
marital status, parity, time since menopause (years), menopause
(natural/surgical) type, body mass index (BMI), height, weight,
smoking habits (yes/no), alcohol intake 3 or more units/day (yes/
no), osteoporosis treatment (yes/no), systemic glucocorticoid
use >3 months and =5 mg/day (yes/no), previous peripheral
fracture (yes/no),previous spinal fracture (yes/no), history of
hip fracture in parents (yes/no), rheumatoid arthritis (yes/no),
secondary osteoporosis (yes/no), pain level last week by score
between 0 and 10 on visual analog scale and comorbidities.
Fragility fracture risks of the subjects were assessed using the
Fracture Risk Assessment Tool (FRAX) which is a software that
computes a ten-year risk of major osteoporotic fracture (wrist,
humerus, spine, or hip fracture) and a ten-year risk of hip
fracture.

Anthropometric Assessments and Laboratory Testing

Blood biochemical tests including fasting blood glucose, HDL
cholesterol, triglycerides, 25-hydroxyvitamin D (3), serum
electrolytes, parathormone, thyroid-stimulating hormone were
requested from all subjects. The waist circumference of the
participants was measured with a flexible tape measure while the
subjects were standing in an upright stance with feet together,
wearing minimal clothing. The blood pressure of the participants
was measured by a nurse in the clinic while the patient was
in a sitting position after resting. Body weights and heights of
the participants were measured in light indoor attire without
shoes. BMI was calculated by dividing weight in kilograms by the
square of the height in meters.

Assessment of Osteoporosis

Osteoporosis was defined on the basis of BMD assessments. BMD
was examined at the femoral neck and lumbar spine utilising
X-ray absorptiometry with dualenergy (Discovery A series,
Hologic QDR). The BMD results were categorized using World
Health Organization (WHO) standards. Women with a T-score of
-2.5 or less at the femoral neck or lumbar spine were classified as
having osteoporosis according to WHO criteria. Women with a
T-score between -1 and -2.5 were classified as having osteopenia
and more than -1 were classified as healthy (15).

Assessment of MetS

Adult Treatment Panel IIl (ATP III) of the National Cholesterol
Education Program (NCEP) was used to diagnose MetS.
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Patients were diagnosed with MetS if they had three or
more of abnormalities listed below: abdominal obesity (waist
circumference >88 cm), high blood pressure: (systolic blood
pressure =135 mmHg and/or diastolic blood pressure =85
mmHg, or if they were on anti-hypertensive medications),
hypertriglyceridemia: (serum triglyceride level =150 mg/dL), low
HDL-cholesterol <50 mg/dL, high fasting blood glucose (=110
mg/dL, or if they were on anti-diabetic medications) (16).

Assessment of PA Level

PA level was measured using the International Physical
Activity Questionnaire-Short Form (IPAQ-SF). This self-report
questionnaire evaluates PA in the last seven days. This seven-
question survey examines how much walking you did in the
previous week, as well as how much moderate and severe PA
you did at work, in transportation, at home, in the garden, and
in leisure activities. On weekdays and weekends, sitting times
are recorded individually. When PA is classified, it is divided into
three categories: “inactive”, “minimally active”, and “highly
active”. The IPAQ-SF is mostly used as a measure of PA and is
reported to have excellent reliability, its validity against objective
measures of PA is questioned by Lee et al. (17,18). Saglam et
al. (19) conducted validity and reliability studies on the Turkish
version of the questionnaire.

Assessment of Health Related Quality of Life (HRQoL)

The Questionnaire of the European Foundation for Osteoporosis
Quality of Life (QUALEFFO-41) was used to assess HRQoL. It is a
self-reported, disease-specific, quality of life questionnaire with
41 items/questions separated into 5 parts: mental function,
perception of general health, social function, physical function,
and pain. Those five parts can be evaluated either individually or
as part of a total result that includes all of the 41 questions (20).

Statistical Analysis

Using the G* Power (V3.1.7) tool, a total of 32 patients were
identified as the minimum size for each group, with d=0.72, 80
percent power, and 0.=0.05. The sample size was also in line with
past research (12). SPSS 20.0 was used to conduct the statistical
analysis which is developed by IBM Corporation (Chicago, IL).
Categorical variables, as well as, other discrete and continuous
variables were represented in percentage and number, and
median (min-max) respectively, while variables with normal
distribution were represented in mean + standard deviation.
Kolmogorov-Smirnov test was used for data distribution analysis.
Continuous and non-parametric variables were compared using
the Mann-Whitney U test. Fisher’s exact test and chi-square tests
were used for comparison of categorical variables. With a type-|
and type-Il error of 5% and 20%, respectively, a p-value of less
than 0.05 was found to be significant statistically.

Results

A total of 115 postmenopausal women included in this study.
There were 66 (57.3%) women with osteoporosis and 49

(42.7%) women with osteopenia among them. Thirty-two
(27.8%) women had MetS determined by the NCEP-ATP III. The
mean age of the participants was 68+8.59, with a range of 46
to 90 years. On average, the participants were overweight, with
a mean BMI of 31.246.09. According to IPAQ-SF, 27 (23.5%)
women were inactive, 74 (64.3%) women were minimally
active, and 14 (12.2%) women were highly active. Table 1
and Table 2 compare results from anthropometric data and
cardiometabolic variables between women with and without
MetS, respectively. Variables including BMD lumbar spine (L1-
L4) T-scores, diastolic blood pressure, systolic blood pressure,
waist circumference, BMI, mean body weight, and femoral neck
T-scores were significantly lower in the non-MetS group than
the MetS group (p<0.05) as shown in Table 1 and 2. When the
FRAX values of the two groups were analyzed, the non-MetS
group had a greater 10-year risk of major osteoporotic fracture
(p<0.05). The 10-year risk of hip fracture was similar between
the two groups (p>0.05). The non-MetS group also had a greater
ratio of previous peripheral fractures (p<0.05). With regard to
blood biochemical values, as summarized in Table 2, uric acid,
fasting blood glucose, triglyceride levels were significantly
higher and HDL cholesterol was significantly lower in the MetS
group compared to the non-MetS group (p<0.05). For both
disease-specific and general HRQoL instruments, there was no
statistically significant difference between the groups across all
subscales (p>0.05), as shown in Table 3. Furthermore, according
to IPAQ-SF there was no difference in PA levels between the
MetS and non-MetS groups, as shown in Table 4 (p>0.05).

Discussion

The aim of this study was to determine the link between
osteoporosis, MetS, and PA levels in postmenopausal women,
as well as their impact on quality of life. Postmenopausal women
with MetS had increased BMD at the spine and hip, according
to the findings of this study. However, postmenopausal women
with and without MetS had similar PA levels and HRQoL scores.
In this research, the prevalence of MetS was determined to be
27.8%, which was lower than the prevalence of MetS reported
in a Turkish survey in 2004 (percentage 41.1), but closer to the
MetS prevalence in the overall population (percentage 33.8) (21).
Obesity, determined as a BMI of 25 to 39.9 kg/m?, is frequent in
postmenopausal women. According to Silva et al. (22), roughly
half of postmenopausal women are overweight or obese. BMI
and body fat tissue mass are higher in postmenopausal women
than in perimenopausal women, according to previous research
(23). In this study, the mean BMI was over 30 kg/m?2 in both
groups (34.3+6.63 vs. 30.05+5.47). Obesity is on the rise for
a variety of reasons, including unhealthy nutrition habits and a
sedentary lifestyle (24).

Studies have shown that the frequency of low PA levels in the
people aged 15 and over ranges from 2.6 percent to 62.3 percent
(25). According to IPAQ-SF, 23.5 percent of the individuals in this
study had low PA levels, whereas 64.3 percent of the subjects
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Table 1. Comparison of demographic and anthropometric characteristics between MetS and non-MetS group

Variables MetS group (n=32) Non-MetS group (n=83) p-value
Age (years), mean + SD 67.61+8.39 68.06+8.92 0.243
Weight (kg), mean £ SD 82.97+£14.98 70.53+13.89 <0.001*
Height (cm), mean + SD 156.66+6.8 154.34+6.2 0.083
BMI (kg/cm?), mean + SD 34.3+6.63 30.05+5.47 0.001*
Marital status, N (%)
Single 1(33.3) 2 (66.7)
Married 31 (27.7) 81 (72.3) 0.9994#
Education level, N (%) 21 (34.4) 40 (65.6)
Unschooled 11(23.9) 35(76.1) 0.190
Primary school
High school - 6 (100)
University - 2 (100)
Number of pregnancies, median (min-max) 5(1-11) 5 (0-10) 0.770
Type of menopause, N (%)
Natural 28(29.2) 68 (70.8) 0.583#
Surgical 4(21.1) 15 (78.9)
Duration of menopause (years), median (min-max) 22 (10-49) 21 (1-42) 0.651
Chronic diseases**, N (%)
Yes 26 (32.1) 55 (67.9)
No 6 (17.6) 28 (82.4) 0.171#
. " o

$:Seumat0|d arthritis, N (%) ) 3(100)
No 32 (28.6) 80 (71.4) 05504
Secondary osteoporosis, N (%)
Yes - 5(100)
No 32 (29.1) 78 (70.9) 0.320#
History of spinal fracture, N (%)
Yes 4 (25) 12 (75)
No 28 (28.3) 71 (71.7) 0.999#
History of peripheral fracture, N (%)
Yes 4(13.3) 26 (86.7)
No 28 (32.9) 57 (67.1) 0.039#*
History of hip fracture in parents, N (%)
Yes 2 (28.6) 5(71.4)
No 30 (27.8) 78 (72.2) 0.999#
Previous or current osteoporosis medication, N (%)
o8 14 (23) 36 (66.7)

18 (33.3) 36 (66.7) 0.302#
Smoking, N (%)
Yes - 5(100)
No 32 (29.1) 78 (70.9) 0.320#
Alcohol intake (3 or more units/day), N (%)
Yes - -
No 32 (100) 83 (100) -
Steroid use >3 months and =5 mg/day, N (%)
Yes 1(33.3) 2 (66.7)
No 31(27.7) 81(72.3) 0.999#
Visual analog scale, median (min-max) 30 (0-80) 40 (0-70) 0.070
Bone mineral density, median (min-max)
Lumbar spine (L1-L4) T-score -2.05 (-3.7-1.2) 2.7 (-4.80.2) 0.014*
Femoral neck T-score -2.20 (-4.50-0.20) -1.50 (-2.40-0.10) 0.030*
FRAX, median (min-max)
10-year risk of major osteoporotic fracture 9.75 (3.1-42) 13 (4.2-42) 0.041*
10-year risk of hip fracture 1.6 (0.2-29) 2.2 (0.833) 0.206

BMI: Body mass index, FRAX: Fracture risk assessment tool, MetS: Metabolic syndrome, SD: Standard deviation

Values are mean + SD, median (min-max) or percentage (n, %)
*p-values are statistically significant (p<0.05) are shown in bold

**Chronic diseases include hypertension, diabetes mellitus, hypotyroidism, coronary heart disease
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Table 2. Comparison results from cardiometabolic variables and biochemical blood tests between MetS and non-MetS

group

Variables MetS group (n=32) Non-MetS group (n=83) p-value
Waist circumference (cm) 100 (70-135) 83 (60-151) <0.001*
SBP (mm/hg) 140 (110-160) 120 (110-150) <0.001*
DBP (mm/hg) 80 (70-95) 75 (60-90) <0.001*
Fasting blood glucose (mg/dL) 106 (87-435) 93 (61-329) <0.001*
HDL-C (mg/dL) 43 (29.32-71) 51 (33-77) <0.001*
Triglyceride (mg/dL) 172 (74-750) 110 (57-312) <0.001*
25(0H)D3 (ng/mL) 13.8 (3-38) 16.4 (3-42) 0.079
Calcium (mg/dL) 9.40 (8.50-10.48) 9.51(8.00-11.32) 0.263
Phosphate (mg/dL) 3.425 (2.5-4.91) 3.4 (2.05-5.37) 0.446
TSH (mlU/L) 1.4 (0.015:6.29) 1.5 (0.02-34.66) 0.769
PTH (pg/mL) 55.5 (1895) 52.3 (22.7-209) 0.753
Uric acid (mg/dL) 5.1(2.2-10.6) 42 (0.6-10.1) <0.001*
SBP: Systolic blood pressure, DBP: Diastolic blood pressure, HDL-C: High-density lipoprotein cholesterol, TSH: Thyroid-stimulating hormone, PTH: Parathormone, 25(OH)
D3: 25-hydroxyvitamin D3, MetS: Metabolic syndrome

Values are median (min-max) *p-values with statistical significance (p<0.05) are shown in bold

Table 3. Comparison of physical activity distribution
between MetS and non-MetS group

MetS group | Non-MetS
IPAQ-SF (n=32) group (n=83) p-value
Inactive 8(29,6) 19 (70,4)
Minimally active | 22 (29.7) 52 (70.3) 0.483
Highly active 2 (14.3) 12 (85.7)
IPAQ-SF: International physical activity questionnaire short form, MetS:
Metabolic syndrome
Values are percentage (n, %)

had moderate PA levels. In terms of PA levels, subjects with
and without MetS both had a similar phenotype. MetS and PA
levels in postmenopausal women were not found to have a
significant relationship in this study (p>0.05). These results also
showed that postmenopausal women with and without MetS
had low-to-moderate PA levels. The link between PA level and
MetS in adults has been studied extensively in the literature. In
a study by Kazaz | et al. (26), PA level was evaluated in adults,
and it was found that almost 81 percent of people with MetS
were inactive. Frugé et al. (27) found in their study that patients
with MetS were less active than patients without MetS. In a
different research by Petersen et al. (28), it was found that when
compared to active persons, those who were inactive in their
leisure time had a greater risk of MetS. In this study, most of the
subjects lived in rural areas. They were mostly occupied with
farming and agriculture. As a result, the percentage of physically
inactive people was found to be less than in previous studies.
MetS is more likely in people stressed, having insufficient PA,
and with unhealthy nutrition habits (26). In this study, subjects
with and without MetS were overweight, with a mean BMI

of 31.2+6.09. Therefore, MetS is thought to develop in these
people mainly due to unhealthy nutrition habits. It is thought
that this is why the difference with the literature in this study. In
addition, the difference from the literature may be a result of the
limited number of patients.

MetS is a heterogeneous syndrome composed of multiple
disorders, each of which has its own unique impact on
the metabolism of bone. Greater leptin levels and lower
adiponectin, for instance, may affect bone metabolism in
people with central obesity, since high levels of leptin and
adiponectin have been linked to bone loss in a recent meta-
analysis (29). Some studies have showed that adipose tissue
causes proinflammatory cytokines, including TNF-alfa, IL-6
and/or IL-1, which are associated with bone loss (30,31). von
Muhlen et al. (32) observed the presence of the relationship
between lower BMD and MetS. In a cross-sectional research, the
mean vertebral BMD of 2475 Korean women was substantially
lower in women with MetS, and in the mean vertebral BMD
considerably decreased in the presence of other MetS-related
factors (33). On the other hand, opposite results have also
been reported. Numerous cross-sectional researches have
shown a positive relation between BMD and MetS (34). MetS
has a multifactorial influence on bone mass, as it is linked to
hyperinsulinemia, peripheral aromatization, excess body weight,
and mechanical loads (35). Xue et al. (36) found that unadjusted
femoral neck and lumbar spine BMD values were greater in
MetS participants in comparison to non-MetS participants in a
meta-analysis (n=13.122, number of studies=11). The favorable
benefits of MetS on bone mass might be attributed to the
increased mechanical stress experienced by MetS patients,
according to a three-year retrospective longitudinal research of
1,218 postmenopausal women examining annual BMD changes
(37). Zhou et al. (35) found a possible gender difference in the
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Table 4. Comparison results of QUALEFFO-41 scores between MetS and non-MetS group

MetS group | Non-MetS
QUALEFFO-41 (n=32) group (n=83) p-value
Pain (back pain, sleep disturbance) 29.58+21.23 | 35.07+£19.61 0.191
Physical function and mobility
(dressing, bathing, cleaning, cooking, washing, dishes, 30.83+17.95 | 30.78+16.03 0.989
shopping, standing, bending, kneeling, stairs, walking, body image)
Social function (sports, gardening, hobby, friends) 47.03£20.99 | 52.63+20.12 0.189
General health perception 55.36£14.02 | 53.15+13.16 0.429
I\/Ien’_tal function (fatigue, depression, energy, 42.49412.05 | 40.85+13.48 0.549
loneliness, cheerfulness, hope, fear)
Total score 53.11+34.14 | 59.86+52.84 0.505
QUALEFFO-41: The Quality of Life Questionnaire of the European Foundation for Osteoporosis, MetS: Metabolic syndrome
Values are mean + SD. *p-values with statistical significance (p<0.05)

link between MetS and bone in a meta-analysis and showed
that MetS is a risk factor for developing osteoporosis in males,
but it might not be a reliable predictor of osteoporosis for
women. Consistent with previous studies which found a positive
association between MetS and BMD, significant differences in
BMD were reported between subjects with and without MetS
in this study, so it may be deduced that MetS doesn’t have a
detrimental effect on bone health in postmenopausal women.
Furthermore, preventive mechanisms for bone density may play
a larger role in this disease than the deleterious effects on BMD
due to inflammation.

Obesity and metabolic disorders have a negative impact
on HRQoL (38). HRQoL in postmenopausal women with
osteoporotic fractures has been extensively reviewed in previous
studies. Briefly, the individuals with multiple vertebral and hip
fractures had lower HRQoL than those with a distal forearm or
a single vertebral fracture. There are fewer researches that look
at HRQol in individuals with osteoporosis who don’t have any
fractures. Wilson et al. (39) observed that patients who does not
have vertebral fracture had lower values in the QUALEFFO-41
and SF-36 areas than the control group in a systematic study.
Several research have looked into the link between MetS and
HRQoL, and the most of them have found a link between
MetS and a decline in quality of life. However, several studies
identified a relationship barely in women, or just when BMI or
depression were factors (40). In the present study, the domains
of QUALEFFO-41 (mental function, general health perception,
social function, physical function, and pain) were similar in
postmenopausal women with and without MetS. The difference
from the literature may be due to the limited number of patients.

Study Limitations

The study has several limitations. Firstly, PA is a complicated
health behavior that is difficult to evaluate. PA levels of the
participants were measured using a questionnaire that included
self-reported open-ended questions about their most recent
7-day recall of PA. An accelerometer, pedometer, or activity
tracker was not used as a more objective assessment tool. As

a result, the PA status reported by the participants, was not
measurable. Secondly, because the study was conducted in a
single center, the number of patients was limited.

Conclusion

Postmenopausal women with and without MetS are overweight
and have low-to-moderate PA levels, according to the findings of
this study. No significant correlation is observed between MetS
and PA level in postmenopausal women. MetS and BMD have
a positive relationship in postmenopausal women. More well-
designed and comprehensive researches should be undertaken
to confirm the link between osteoporosis, MetS, and PA level in
postmenopausal women, given the inconsistent results in this
field.
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Osteoporoz Tanili Bireylerin Saglik Okuryazarligi Diizeyinin
Belirlenmesi

Determination of Health Literacy Level in Individuals with Osteoporosis

® Fatih Okan, ® Sevil Okan*

Tokat Gaziosmanpasa Universitesi Saglik Bilimleri Fakiiltesi, Halk Sagligi Hemsireligi Anabilim Dali, Hemsirelik B&limii, Tokat, Tiirkiye
*Tokat Devlet Hastanesi, Fiziksel Tip ve Rehabilitasyon Bollimu, Tokat, Turkiye

Amac: Calismada osteoporoz tanili bireylerin saglik okuryazarligi diizeyinin belirlenmesi amaclandi.

Gereg ve Yontem: Tanimlayici-Kesitsel tipteki calisma Nisan 2021-Nisan 2022 tarihleri arasinda osteoporoz tanili 156 birey ile gerceklestirildi.
Veriler kisisel ézellikler bilgi formu ve Tirkiye Saglk Okuryazarligi Olcegi-32 kullanilarak toplandi.

Bulgular: Calismaya dahil edilen bireylerin %48,1'inin (n=75) yetersiz, %23,1'inin (n=36) sorunlu-sinirl, %17,3'Unln (n=27) yeterli,
%11,5'inin (n=18) muikemmel saglik okuryazarligi diizeyinde oldugu tespit edildi. Saglik okuryazarli§i toplam puan ortalamasinin 65 yas ve
lzeri bireylerde 65 yas alti bireylere gore; Universite mezunu olanlarda ilkokul, ortaokul ve lise mezunlarina gére; genis ailede yasayanlarda
cekirdek ailede yasayanlara gore; il merkezinde yasayanlarda ilce merkezi ve koy/kasabada yasayanlara gore; geliri giderine esit ve geliri
giderinden fazla olanlarda geliri giderinden az olanlara gore daha yiiksek oldugu bulundu (p<0,05).

Sonug: Osteoporoz tanili bireylerin yaklasik Ugte ikisi sinirli ya da yetersiz sadlik okuryazarligi diizeyindedir. Saglik profesyonelleri osteoporoz
tanili bireylerin saglik okuryazarligi diizeyini degerlendirmeli ve bunun sonucunda hastaya uygun bilgilendirme yontemleri ve egitim programlari
planlamalidir.

Anahtar kelimeler: Osteoporoz, saglik okuryazarligi, TSOY-32

Abstract

Objective: The study aimed to determine the health literacy level of individuals diagnosed with osteoporosis.

Materials and Methods: A descriptive cross-sectional study was conducted with 156 individuals diagnosed with osteoporosis between April
2021 and April 2022. Data were collected using the personal information form and the Turkish Health Literacy Scale-32.

Results: It was determined that 48.1% (n=75) of the individuals included in the study had an inadequate, 23.1% (n=36) problematic-limited,
17.3% (n=27) adequate, 11.5% (n=18) excellent level of health literacy. It was found that the total mean score of health literacy was higher in
individuals aged 65 and over compared with those under 65 years of age; individuals with university degrees, compared to primary, secondary,
and high school graduates; individuals living in an extended family compared to those living in a nuclear family; individuals living in the city
center, compared to those living in the district center and village/town; individuals whose income is equal to their expenses and income is
more than their expenses than those whose income is less than their expenses (p<0.05).

Conclusion: Approximately two-thirds of individuals diagnosed with osteoporosis have limited or insufficient level of health literacy.
Health professionals should evaluate the health literacy level of individuals with osteoporosis, and as a result, they should plan appropriate
information methods and training programs for the patient.

Keywords: Osteoporosis, health literacy, THLS-32

Giri§ vermek icin ilgili saglik bilgilerini elde etme, isleme ve anlama
yetenegi olarak tanimlanir ve sinirli saglik okuryazarliginin kiresel
bir halk saghgi sorunu oldugu bilinmektedir (3,4). Bircok hasta
tibbi durumlarini, ilaglarini ve bakim talimatlarini yetersiz saglk
okuryazarligi nedeniyle anlamakta glglik ceker (5). Sinirli saglik

Saglik okuryazarligi toplumsal ve bireysel saghgin ¢nemli bir
belirleyicisidir ve hasta merkezli bakimin temel unsuru olarak
gorulmektedir (1,2). Saglk okuryazarlidi, uygun saglik kararlari
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okuryazarligina sahip hastalar, teshis ve tedavi protokollerini
yetersiz anlamakta ve bu da onlar saglik hizmetlerinin olasi
kotlye kullanimi ve daha koétld sonuglar agisindan risk altina
sokmaktadir (4). DuUsuk saglik okuryazarli@i seviyeleri, artan
hastane basvurulart ve 6lum oranlariyla da bagdlantilidir (6).
Bunun aksine yutksek saglik okuryazarligi ise daha fazla saglk
bilgisi ve kendine glven ile iliskilidir (7).

Osteoporoz, kemik kitlesinde ve mikromimarisinde sistemik bir
bozulma ile karakterize, frajilite kiriklarina neden olan yaygin
bir hastaliktir. Menopoz sonrasi kadinlarin yaklasik %40
osteoporozdan etkilenir ve bu sayinin niifusun yaslanmasindan
sonra giderek artmasi beklenmektedir (8). Osteoporoz oldukga
yaygindrr, ancak genellikle sessiz bir hastalik oldugu igin ¢ogu
zaman yetersiz teshis ve tedavi edilir (9). Hastalar genellikle
kirk olusana kadar hicbir semptom g&stermediklerinden,
tedavi almaya deger oldugunu distnmezler veya risk altinda
olduklarina inanmazlar (10). Tedaviye uyumsuzlugun dnemli bir
nedeni de yetersiz saglik okuryazarligr dizeyidir (11).

Calismada osteoporoz tanili bireylerin  saglk okuryazarlid
duzeyinin belirlenmesi amaclandi.

Gereg ve Yontem

Tanimlayici-Kesitsel tipteki calisma Dinya Saglik Orgiiti (DSO)
kriterlerine gére Dual X-Isini absorbsiyometri (DXA) ile osteoporoz
tanisi konulmus 18 yas Uzeri 156 birey ile gerceklestirildi. iletisim
kurmay! engelleyecek mental, isitsel ve gorsel problemi olanlar,
ciddi sistemik hastaligi, osteoporoz disinda metabolik kemik
hastaligi, malignitesi, major psikiyatrik hastaligi, sekonder
osteoporoza yol acacak kronik hastaligi olanlar ¢alisma disinda
birakildi. Nisan 2021-Nisan 2022 tarihleri arasinda Tokat Devlet
Hastanesi Fiziksel Tip ve Rehabilitasyon poliklinigine basvuran
osteoporoz tanili 204 bireyden, okuma-yazma bilmeyen 34,
gbrme ve isitme sorunlarindan dolayi iletisim kurulamayan 6,
kanser tedavisi géren 5 birey ile calismaya katiimak istemeyen 3
birey calismaya dahil edilmedi. Calismanin yapilabilmesi icin Tokat
Gaziosmanpasa Universitesi Klinik Arastirmalar Etik Kurulu'ndan
(karar no: 21-KAEK-090, 01.04.2021) ve arastirmanin yapildigi
kurumdan gerekli izinler alindi. Calismaya dahil edilen bireylerin
yazili ve s6zli onamlari alind.

Veri Toplama Yontemi

Nisan 2021-Nisan 2022 tarihleri arasinda Tokat Devlet Hastanesi
Fiziksel Tip ve Rehabilitasyon poliklinigine basvuran ve osteoporoz
tanisi olan veya yeni tani alan bireylere muayeneleri bitiminde
kisisel Ozellikler bilgi formu ve Turkiye Saglik Okuryazarligi
Olcedi-32 (TSOY-32) formu verildi ve gin icinde kendileri
tarafindan doldurulup getirmeleri istendi. Calismada en son
yapilan kemik mineral yogunlugu &l¢timleri de@erlendirildi.

Veri Toplama Araglan

Kisisel ~ Ozellikler  Bilgi Arastirmacilar  tarafindan
olusturulan kisisel ¢zellikler bilgi formu bireylerin, yas, cinsiyet,
medeni durum, calisma, egitim, sosyal glivenceye sahip olma,
gelir durumu, hastalik, ilag kullanma, yasanilan yer, sigara ve
alkol kullanimini sorgulayan toplam 15 sorudan olusturuldu.

Formu:

TSOY-32: TSQY-32, on bes yas Uzeri ve en az ilkokul mezunu
olan kisilerde saglik okuryazarligini degerlendirmek amaciyla
gelistiriimis 6z bildirim ~ dlcegidir.  Olcek, Avrupa Saglik
Okuryazarligi Arastirma Konsorsiyumu (12) tarafindan gelistirilen
kavramsal cerceveye dayanmaktadir. Ancak, TSOY-32, orijinal
Olcekten farkli olarak, tg degil, iki temel boyut alinarak, 2X4'1ik
bir matrise dayanarak yapilandirilmisti. Buna gore, matris iki
boyut (tedavi ve hizmet; hastaliklardan korunma/sagligin
gelistirilmesi) ile dort streg (saglikla ilgili bilgiye ulasma, saglikla
ilgili bilgiyi anlama, saglikla ilgili bilgiyi degerlendirme, saglikla
ilgili bilgiyi kullanma/uygulama) olmak Uzere toplam sekiz
bilesenden olusmaktadir. Olcedin Tirkce'de glvenirligi; ic tutarlik
(Cronbach alfa) ile degerlendirilmistir. Olcedin genel ic tutarlik
katsayisi; 0,927 olarak saptanmistir. Birinci boyut olan “Tedavi
ve Hizmet Alt Boyutu"nun i¢ tutarlik katsayisi 0,880'dir. ikinci
boyut olan “Hastaliklardan Korunma ve Sagligin Gelistiriimesi
Boyutu”“nun i¢ tutarlik katsayisi 0,863'tlr. Bu calismada genel
ic tutarlik katsayisi 0,972; birinci boyut olan “Tedavi ve Hizmet
Alt Boyutu”nun i¢ tutarlik katsayisi 0,957; ikinci boyut olan
“Hastaliklardan Korunma ve Sagligin Gelistirilmesi Boyutu”nun
ic tutarlik katsayisi 0,949 bulundu.

Olcegin Tirkce gecerlilik ve glvenirligi Okyay ve ark. (13)
tarafindan yapimistr. Olcekte 0 puan en disik saglk
okuryazarligini, 50 puan en ylksek saglik okuryazarligini
gostermektedir. Saglik okuryazarligi dizeyi, elde edilen puana
gore dort kategoride degerlendirilmistir; 0-25 puan yetersiz saglik
okuryazarligi, >25-33 puan sorunlu - sinirl saglik okuryazarlig,
>33-42 puan yeterli saglk okuryazarligi, >42-50 puan mikemmel
saglk okuryazarlig.

Kemik Mineral Yogunlugu Olclimii (KMY): Lomber vertebra,
femur boyun ve femur total bdlgelerinin KMY T-skoru
degerlendirmeleri DXA teknidi ile; Hologic Discovery 4500 QDR
kullanilarak yapildi. Osteoporoz tanisi DSO sinflandirmasina
gore yapildi. T-skoru -1 ve Ustlinde olanlar normal, -1 ile -2,5
olanlar osteopeni, T-skoru -2,5 ve altinda olanlar osteoporoz
olarak kabul edildi (14). Femur boynu ve femur total T-skoru
hesaplamasinda referans deder olarak “National Health and
Nutrition Examination Survey” Il verileri, lomber vertebra T-skoru
hesaplamasinda ise Uretici firma veri tabani (Hologic database)
kullanildi.

istatistiksel Analiz

Arastirmada elde edilen verilerin istatistiksel analizleri SPSS
(Versiyon 22.0, SPSS Inc., Chicago, IL, USA) paket programi
kullanilarak gergeklestirildi. Tanimlayici istatistikler ortalama +
standart sapma, kategorik verilerin frekans dagilimlari sayi ve
ylzde (%) olarak raporlandi. Normallik dagilimi Kolmogorov—
Smirnov testi ile incelendi. Surekli degiskenler icin bagimsiz
iki  Orneklem ortalama karsilastirmalarinda  Mann-Whitney
U testi kullanildi. Strekli degiskenlerin gruplar arasi ¢oklu
karsilastirimasinda Bonferroni Diizeltmeli Kruskal-Wallis H testi
kullanildi. Parametreler arasindaki iliskiyi saptamak icin Spearman
korelasyon analizi kullanildi. istatistiki anlamlilk dizeyi icin
p<0,05 olarak kabul edildi.
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Bulgular

Calismada yas ortalamasi 63,62+8,78'dir (min:46- maks:88).
Calismada 65 yas ve Uzeri bireylerin saglik okuryazarligi toplam
puan ortalamasi 65 yas alti bireylere gére anlamli olarak daha
yuksek bulundu (sirasiyla 31,79+11,18, 21,11£11,41, p<0,001).
Universite diizeyi egitim seviyesinde olanlari saglik okuryazarligi
toplam puan ortalamasi ilkokul, ortaokul ve lise dizeyi egitim
seviyesinde olanlara gore daha ylksek bulundu (p<0,001).
Memur stattslinde ¢alisanlarin saglik okuryazarligi toplam puan
ortalamasi, ev hanimi, emekli ve ciftci olanlara gére daha yiksekti
(p<0,001). Genis ailede yasayanlarin saglik okuryazarligi toplam
puan ortalamasi, ¢ekirdek ailede yasayanlara gére anlamli olarak
daha vyuksek saptandi (sirasiyla 30,16+11,63, 25,11+12,51
p=0,046). il merkezinde yasayanlarin saglik okuryazarligi toplam
puan ortalamasi ilce merkezi ve koy/kasabada yasayanlarin
puan ortalamasina gére daha vyiksek saptandi (p=0,004).
Geliri giderinden az olanlarin saglik okuryazarligi toplam puan
ortalamasi 19,53+11,24, geliri giderine esit 28,67+12,67 ve
geliri giderinden fazla olanlara gore 26,46+10,50 daha dusik
bulundu (p<0,001). Bireylerin saglik okuryazarligi toplam puan
ortalamasi cinsiyet, medeni durum ve sigara icme durumuna
gore benzer bulundu (p>0,05) (Tablo 1).

Calismada saglik okuryazarligi 6lcegdi toplam puani 26,18+12,47,
saglik okuryazarl@i Olcedi tedavi ve hizmet alt boyutu puan
24,98+13,02, hastaliklardan korunma/saghgin
gelistirilmesi alt boyutu puan ortalamasi 27,37+13,04 olarak
bulundu (Tablo 2).

Kemik mineral yogunlugu olciimlerinden femur boynu T-skoru
ortalmasi-1,47+1,00, femur total T-skoru ortalamasi-1,29+1,11,
lomber vertebra total T-skoru ortalmasi -2,79+0,69 olarak
bulundu. Saglik okuryazarlidi 6lcedi toplam puant ile femur boynu
T-skoru ortalamasi (r=-0,097), femur total T-skoru ortalamasi
(r=0,016), lomber vertebra total T-skoru ortalmasi (r=-0,125)
arasinda anlamli korelasyon tespit edilmedi (p>0,05) (Tabloda
gosterilmemistir).

Calismaya dahil edilen bireylerin %48,1'inin (n=75) yetersiz
saglk okuryazarligi, %23,1'inin (n=36) sorunlu-sinirh saglik
okuryazarligi, %17,3'Unin (n=27) yeterli saglk okuryazarlig,
%11,5"inin (n=18) mikemmel saglk okuryazarligi dizeyine
sahip oldugu tespit edildi (Sekil 1).

ortalamasi

Tartisma

Calismada osteoporoz tanili bireylerin %71,2'sinin  yetersiz
ya da sinirli saglik okuryazarligi diizeyine sahip oldugu tespit
edildi. iran'da 60 yas (izeri 347 osteoporoz tanili hasta ile
gerceklestirilen calismada saglik okuryazarligi, tedavi uyumu,
kemik mineral yogunlugu ve yasam kalitesi arasindaki iliski
degerlendirilmis ve hastalarin cogunun (%70) saglik okuryazarlig
dizeyinin orta dlizeyde oldugu; hastalarin yanlizca %11,50'sinin
saglik okuryazarligi dizeyinin yeterli oldugu tespit edilmistir (15).
Saglik okuryazarligi ile 3 yaygin kas-iskelet sistemi hastaligi (artrit
ve alt tipleri, gut ve osteoporoz) arasindaki iliskiyi degerlendiren
bir baska calismada osteoproz tanili bireylerin %70,4'Unin

(n=159) saglik okuryazarligi dizeyinin yetersiz ve risk altinda
oldugu bulunmustur (16). Israil'de osteoporoz tanili 303
kadinin degerlendirildigi kesitsel calismada da bireylerin yaklasik
%75'inin saglik okuryazarligi diizeyi dusik ya da orta dlzeyde
saptanmistir (17). Turkiye'de yapilan bir calismada ise toplumun
%64,6'sinin "yetersiz” (%24,5) veya “sorunlu” (%40,1) saglik
okuryazarligi kategorilerinde oldugu gorilmustir (18). Saglik
Bakanligi Saghgin Gelistiriimesi Genel Mudurligi tarafindan
ylrattlen Turkiye saglik okuryazarligi dlzeyi ve iliskili faktorlerin
arastinldi§r calismada arastirmaya katllanlarin TSOY-32 ile
saptanan saglik okuryazarligi diizeyinin %68,9'unun yetersiz
ve sorunlu-sinirl oldugu tespit edilmistir (19). Osteoporozlu
bireylerde tespit ettigimiz saglik okuryazarligi diizeyi Tirkiye'deki
genel populasyonla benzer oranlardadir. Fakat tedaviye uyum ve
takip gerektiren, morbidite ile iliskili osteoporozda yeterli saglk
okuryazarli§i duzeyine sahip bireylerin oraninin artirimasin
gerektigini distinmekteyiz. Bulgularimizin aksine yas ortalamasi
53,7 olan Avusturalyali bireylerde saglik okuryazarliginin
degerlendirildigi calismada ise katilimcilarin %68,5'inin saglik
okuryazarligi dizeyinin ylksek oldugu bildirilmistir (20).
Bu durum calismaya katilan Avusturalyali bireylerin egitim
diizeylerinin ve gelir durumlarinin yiiksek olmasi ile iliskili olabilir.
Osteoporoz, hem erkekleri hem de kadinlari etkileyen, morbidite
ve mortalite ile iliskili kronik bir hastaliktir (21). Kronik hastaligi
olan kisilerde disuk saglik okuryazarliginin etkisi dnemlidir (22).
Dusuk saglk okuryazarlidi seviyesinin daha az fiziksel aktivite
yapma ve sigara igme gibi davranislarin benimsenmesi ile de
iliskili oldugu tespit edilmistir (23). Distal radius fraktiri tanil
hastalarin saglik okuryazarliginin sonraki osteoporoz tedavisine
uyumu Uzerindeki etkisinin degerlendirildigi bir calismada distk
enerjili travmanin neden oldugu distal radius fraktirl olan
toplam 116 hastanin (kadin, 50 yas Uzeri) %19'unun (n=22)
sinirli saglik okuryazarligina; %33'Unin (n=38) ise potansiyel
olarak sinirli saglk okuryazarligina sahip oldugu gorilmustir
(11). Bu nedenle calismamizda bireylerin énemli bir kisminda
duslk tespit edilen saglik okuryazarligi diizeyinin osteoporoz
tanil hastalarda koruyucu olabilecek saglikli yasam davranislarinin
uygulanmasini engelleyebilecedi, tedaviye uyumu etkileyebilecedi
g6z oOnlnde bulundurularak saglk okuryazarli@ dizeyini
artirabilecek 6nlemler alinmalidir. DUsUk saglk okuryazarlik
diizeyine sahip bireylere hastaliklarinin tanisi, tedavisi ve takibi
ile ilgili detayli bilgilendirmeler yapilmali, danismanlik ve egitimler
planlanmalidir.

Calismada 65 yas ve Uzeri bireylerin saglik okuryazarligi toplam
puan ortalamasi 65 yas alti bireylere gore daha yiksek bulundu.
Bulgularimizin aksine Turkiye'de 50 yas Uzeri, kronik hastaligi
olan 322 bireyin degderlendirildigi kesitsel calismada 50-65 yas
arasl bireylerin saglik okuryazarligi toplam puan ortalamalarinin
65 yas Uzeri bireylerin saglik okuryazarligi puan ortalamalarindan
daha ylksek oldugu tespit edilmistir (24). Litaratlrde artan yasin
dustk saglik okuryazarligi ile iliskili oldugunu bildiren calismalar
mevcuttur (20,25). Fakat bu calismalara 18 yas Gzeri bireyler
dahil edilmistir ve geng grubun saglik okuryazarligi diizeyinin
yuksek bulunmasi bununla iliskili olabilir. Buchbinder ve ark. (26)
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Tablo 1. Bireylerin demogrofik 6zelliklerine gére saglik okuryazarligi 6lcegi toplam puanlarinin karsilastiriimasi

s Saglik okuryazarligi puani
Demogrofik 6zellikler N Ort+ss Test
<65 82 21,11£11,41 U=1556.500
Yas/yil
=65 74 31,79+11,18 p=0,001
o Kadin 12 27,99+13,09 U=797.500
Cinsiyet
Erkek 144 26,03+£12,45 p=0,658
. Evli 136 26,38+12,76 U=1240.500
Medeni durum
Dul/Bosanmis 20 14,81+£10,41 p=0,526
ilkokul 80 17,70+8,45
. Ortaokul 36 32,74+8,84°
Egitim durumu - o KW=85.048
Lise 28 35,17+9,35 p=0'001 *
Universite 12 42,01+8,58¢
Ev Hanimi 92 22,55+£10,472
Emekli 33 32,10+10,78°
Meslek - KW=80.048
Memur 18 41,9248 33 p=0,001*
Ciftci 13 15,028,072
o Cekirdek 123 25,11£12,51 U=1589.000
Aile tipi :
Genis 33 30,16+11,63 p=0,046
il merkezi 83 30,58+10,67°
. - KW=11.228
b
Yasanilan yer lice merkezi 62 23,43+12,48 p=0,004*
Kasaba/Kdy 11 22,11+15,37°
Gelir giderden az 36 19,53+11,242
Gelir durumu Gelir gidere esit 93 28,67+12,67° 51\3:(131214
Gelir giderden fazla 27 26,46+10,50°
. . Evet 12 24,17+17,54 U=757.500
Sigara icme durumu ~
Hayir 144 26,34+12,02 p=0,479

SS: Standart sapma, KW: Kruskal-Wallis H, U: Mann-Whitney U, Ort: Ortalama
Mann-Whitney U testi kullanildi. *Bonferroni diizeltmeli Kruskal-\Wallis H testi kullanildi.
abe: Ayni harfe sahip ortalamalar istatistiksel olarak benzerdir.

tarafindan yapilan calismada ise Tipta Yetiskin Okuryazarliginin
Hizli Tahmini (Rapid Estimate of Adult Literacy in Medicine-
REALM) kullaniimis ve vyas ile saglik okuryazarligi arasinda
iliski tespit edilememistir. Calismamizda 65 yas alti bireylerin
saglik okuryazarlig toplam puaninin 65 yas Uzeri bireylere
gore daha distk olmasinin sebebi 65 yas Uzerindeki bireylerin
hastane basvurularinin kronik hastaliklari sebebi ile daha fazla
olabilecedi, hastaliklarinin takibi ve tedavisi ile ilgili daha tecribeli
olabilecekleri ve yaslandik¢a saglikla ilgili terimlere daha asina
hale gelmeleri ile aciklanabili. Ote yandan bu calismada 65
yas altindaki bireylerin yetersiz ya da sinirli saglik okuryazarhg
diizeyi %85,3, 65 yas Uzerindeki bireylerin ise %55,4 bulunmasi
nedeniyle her iki grubunda yetersiz saglik okuryazarligi agisindan
degerlendirilmesi gerektigi dustintlmektedir.

Calismada cinsiyete gore saglik okuryazarligi toplam puanlari
arasinda anlaml farklilik saptanmadi. Bulgularimizla benzer
sekilde cinsiyet ile saglk okuryazarligi arasinda iliski tespit
edilmeyen calismalar oldugu gibi (20,27); kadinlarda erkeklere
gore saglik okuryazarligi dizeyinin ylksek oldugunu (28) ya

da dustk oldugunu bildiren calismalar da mevcuttur (29).
Cinsiyet ile saglik okuryazarligi dizeyi arasindaki iliskiye dair
sonuclar literattirde farkliliklar gostermektedir. Genel olarak
cinsiyete gdre saglk okuryazarligi dizeylerine bakildiginda
bireylerin ¢cogunlugununun yetersiz ve sinirli (erkeklerde %66,7,
kadinlarda %71,5) saglik okuryazarligina sahip olmasi nedeni
ile her iki cinsiyetteki bireyler sagl okuryazarligi agisindan
degerlendiriimeli ve egitim planlari her iki grubu da kapsayacak
sekilde planlanmalidir.

Galismamizda genis ailede yasayanlarin saglik okuryazarligi
toplam puan ortalamasi, cekirdek ailede yasayanlara gore
daha yuksek saptandi. Bircok aile Uyesinin bir arada yasadigi
genis ailelerde, bu aile Uyeleri arasinda daha fazla is birligi ve
dayanisma vardir; sonug olarak, aile Uyeleri kronik hastaligi olan
bireylerin bakiminda yardimar olabilir (30). Calismamizin aksine
cekirdek ailede yasayan bireylerin saglik okuryazarliginin genis
ailede yasayanlara gore daha ylksek oldugunu bildiren calisma
oldugu gibi (31) aile tipi ile saglik okuryazarligi arasinda iliski
tespit etmeyen calismalar da bulunmaktadir (30). Calismamizda
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Tablo 2. Saghk okuryazarlig: 6lcegi toplam ve alt boyut

bilesen puanlan

zﬁggzn?z::ryazarhgl 6lcegi alt boyut Ort+ss
Tedavi ve hizmet 24,98+13,02
Saglikla ilgili bilgiye ulasma alt boyut 26,92+14,31
Saglikla ilgili bilgiyi anlama alt boyut 24,83+13,27
Saglikla ilgili bilgiyi degerlendirme alt boyut 24,43+13,01
E)?)g;;/tlila ilgili bilgiyi kullanma/Uygulama alt 24,14+13,22
;Iealsi;:I:ilﬂzrecSI?n korunma/Sagligin 27,37+13,04
Saglikla ilgili bilgiye ulasma alt boyut 27,16x13,80
Saglikla ilgili bilgiyi anlama alt boyut 28,09+13,80
Saglikla ilgili bilgiyi degerlendirme alt boyut 27,21+14,81
z?)g;;/tlila ilgili bilgiyi kullanma/Uygulama alt 27.83+13,92
Saglik okuryazarligr dlcedi toplam puani 26,18+12,47
SS: Standart sapma, Ort: Ortalama

40+

30 H

% 23.1

20 4 n=36

10

% 11.5
n=18

Sorunlu — Smirh Yeterli Miikemmel

Saghk Okuryazarh@ Diizeyi

Yetersiz

Sekil 1. Bireylerin saglik okuryazarligi dlizeyine gére dagilimlari

il merkezinde yasayanlarin saglik okuryazarligi ilce merkezi ve
koy/kasabada yasayanlara gére daha yutksek saptandi. Kanser
hastalarinin degerlendirildigi bir calismada da kirsal kesimdeki
hastalarin  kentsel bdlgedekilere gore daha dusik saglik
okuryazarligina sahip olma olasiliginin %33 daha ylksek oldugu
tespit edilmistir (32). Benzer sekilde Ulusal Saglik Okuryazarhig
Arastirmasi verilerinin degerlendirildigi calismada kirsal nifusun
tlm okuryazarlik tUrleri icin daha dusik okuryazarlik seviyelerine
sahip oldugu bildirilmistir (33). Ote yandan yasanilan yer ile
saglik okuryazarligi arasinda herhangi bir iliski tespit etmeyen
calismalar da mevcuttur (34,35). Literatlirde her ne kadar aile
tipi, yasanilan yer ve saglik okuryazarldi arasindaki iliskiye dair
farkli sonuclar bulunsa da osteoporoz tanili bireylerden &zellikle
cekirdek ailede, ilce merkezi ve kdyde yasayanlar; disik saglik
okuryazarligi varligi agisindan degerlendirilmeli ve hastaligin
takibi, ilaclarin  yonetimi konusunda detayli bilgilendirme
yapiimalidir.

Calismada geliri giderinden az olanlarin saglik okuryazarligi
dizeyi daha duslk tespit edildi. Benzer sekilde osteoporoz
tanili bireylerin degerlendirildigi bir calismada geliri daha yiksek
olanlarin daha yuksek saglik okuryazarligina sahip oldugu
saptanmistir (17). Ulkemizde yapilan tanimlayic kesitsel bir
calismada da gelir durumu giderden fazla olan bireylerin toplam
saglik okuryazarligi puanlarinin gelir durumu giderden az ve
gidere esit olan bireylerden daha ytiksek oldugu bildirilmistir (24).
Galismamizda Universite mezunu olanlarin saglik okuryazarligi
toplam puan ortalamasi ilkokul, ortaokul ve lise mezunlarina
gore daha yuksek bulundu. Yapilan calismalarda daha distk
egitimli kisilerin, yuksek egitimli kisilere kiyasla daha distk saglik
okuryazarligina sahip olduklari tespit edilmistir (20,27).

Saglik okuryazarlik dlzeyi yliksek olan kadinlarin osteoporoz
taramalarini yaptirma olasiliklarinin da daha ylksek oldugu
bilinmektedir (36). Dulslk okuryazarlik ayni zamanda optimal
saglk hizmeti almanin éniinde 6nemli bir engel olabilir ve
kronik hastaligi olan hastalarda zayif okuryazarlik becerilerinin
hastalik sdreci hakkinda bilgi eksikligi ve zayif 6z-yonetim
becerileri ile iliskili oldugu bulunmustur (26). Osteoporoz ve
sonuglari, egitim, korunma, zamaninda teshis, 6z bakim ve bu
sorunun yonetimi ile Onlenebilir. Bu nedenle insanlarin saglik
okuryazarligi ve farkindaligini gelistirmek 6nemli stratejilerden
biridir (37). Okuryazarlik degerlendirmesinin yararlarini akilda
tutmak, hemsireleri, hastanin okuryazarlik dizeyine uygun
bakim saglamanin yollarini bulmaya motive edebilir. Hastalarin
okuryazarlik seviyelerine gore uyarlanmis bakimin saglanmas,
hastalarin bakim surecine katiimalarini saglayabilir. Okuryazarlik
degerlendirmesi; hemsirenin daha iyi bir tibbi 6éyki ¢ikarmasina,
bir tedavi planini anlasilir terimlerle agiklamasina ve hastanin
tedavi Onerilerini olagan glnltk rutinlerine entegre etmesine
yardimai olan, etkili ileri diizey hemsire-hasta iletisiminin dnemli
bir bilesenidir (38).

Calismanin Kisithliklari

Bu calisma Ulkemizde osteoporoz tanili bireyerde saglik
okuryazarligi dlzeyini degerlendiren ilk calismadir fakat
bazi limitasyonlari mevcuttur. Osteoporoz alaninda saglik
okuryazarligini 6lgmek icin spesifik bir Olcek olmadigr icin
genel saglik okuryazarli@i o6lcedi kullanilmistir. Diger yandan,
bu calismanin sonuglarinin  genellenebilmesi icin calismanin
diger illerdeki osteoporoz tanili bireylerle de gerceklestirilmesi
Onerilebilir.

Sonucg

Sonug olarak osteoporoz tanili bireylerin yaklasik tgte ikisi sinirl ya
da yetersiz saglik okuryazarligi diizeyindedir. Bu durum hastalarin
osteoporoz tanisi, takibi, tedavisi ile ilgili bilgileri anlamalarini
sinirlayabilir ve potansiyel olarak olumsuz saglik sonuglarina
yol acabilir. Bu nedenle saglik profesyonelleri osteoporoz tanili
bireylerin saglik okuryazarligi diizeyini degerlendirmelidir. Boylece
hastaya uygun bilgilendirme stratejileri  gelistirebilir (gorsel
materyaller vs.), bakim plani uygulayabilir ve saglik okuryazarligi
diizeyini artirmak icin egitim programlari planlayabilir.
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Amag: Osteoporoz, kemik dokusunun mikro-mimarisinin bozulmasi ve dislik kemik mineral yogunlugu ile karakterize dnemli bir halk saghgi
sorunudur. Calismamizda osteoporoz tanisi olan ve olmayan postmenopozal kadinlarin fiziksel aktivite dizeyleri ve yasam kalitelerinin
karsilastirilmasi amaclandi.

Gere¢ ve Yontem: Kesitsel tipteki calisma, 104 postmenopozal kadin ile gerceklestirildi (52 osteoporoz-52 osteoporoz olmayan).
Degerlendirmede kisisel Ozellikler veri formu, [Uluslararasi Fiziksel Aktivite Anketi (UFAA) Kisa Form] ve Avrupa Osteoporoz Dernegi Yasam
Kalitesi Anketi-41 (QUALEFFO-41) kullanildi.

Bulgular: Osteoporoz tanili bireylerin QUALEFFO-41 mobilite, QUALEFFO-41 zihinsel fonksiyonlar ve QUALEFFO-41 toplam puani osteoporoz
tanisi olmayan bireylere gére anlamli sekilde yiksek bulundu (sirasiyla; p=0,046, p=0,001, p=0,024). Osteoporoz tanisi olan ve olmayan
bireylerin fiziksel aktivite diizeyleri UFAA siniflamasina gore benzer bulundu (p>0,05). Osteoporozu olan bireylerin UFAA toplam skorlari ile
QUALEFFO-41 toplam skorlari arasinda negatif yonlt zayif iliski bulundu (p=0,007).

Sonug: Osteoporoz tanili postmenopozal kadinlarin yasam kalitesi diistik diizeydedir ve fiziksel aktivite diizeyindeki artis daha iyi yasam kalitesi
ile iliskilidir. Osteoporoz tanili postmenopozal kadinlarda fiziksel aktivite diizeyini artirmak yasam kalitesini iyilestirmek acisindan pozitif etkili
olabilir.

Anahtar kelimeler: Osteoporoz, yasam kalitesi, fiziksel aktivite, postmenopozal, kemik mineral yogunlugu

Abstract

Objective: Osteoporosis is an important public health problem characterized by the deterioration of the microarchitecture of bone tissue
and low bone mineral density. In our study, we compared the physical activity levels and quality of life of postmenopausal women with and
without osteoporosis.

Materials and Methods: A cross-sectional study was conducted with 104 postmenopausal women (52 osteoporosis-52 non-osteoporosis).
Personal characteristics data form, International Physical Activity Questionnaire (IPAQ), Short Form and Quality of Life Questionnaire of The
European Foundation for Osteoporosis (QUALEFFO-41) were used for evaluation.

Results: QUALEFFO-41 mobility, QUALEFFO-41 mental functions, and QUALEFFO-41 total scores of individuals with osteoporosis were found
to be significantly higher than individuals without a diagnosis of osteoporosis (p=0.046, p=0.001, p=0.024, respectively). Physical activity
levels of individuals with and without a diagnosis of osteoporosis were found to be similar according to the IPAQ classification (p>0.05). There
was a weak negative correlation between the IPAQ total scores and the QUALEFFO-41 total scores of individuals with osteoporosis (p=0.007).
Conclusion: The quality of life of postmenopausal women with osteoporosis is low, and the increase in physical activity level is associated
with a better quality of life. Increasing the level of physical activity in postmenopausal women with osteoporosis may have a positive effect
on improving the quality of life.

Keywords: Osteoporosis, quality of life, physical activity, postmenopausal, bone mineral density
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Giris

Osteoporoz, kemik dokusunun mikro-mimarisinin bozulmasi ve
duslk kemik mineral yogunlugu ile karakterize 6nemli bir halk
saghgi sorunudur. Kemikte meydana gelen degisiklikler sonucu
kemigin mukavemeti azalir, kirilganligi artar (1). Osteoporozun
en yaygin klinik sonuglari; insidansi yasla birlikte artan kalga,
vertebra ve el bilegi kiriklaridir. Osteoporotik kiriklar morbidite,
mortalite, yasam kalitesinde azalma, is glicii kaybi ve ekonomik
maliyetlerden sorumludur (2,3). Kinga sebep olan &nemli
nedenlerden biri olarak dustk kemik kutlesi gdsteriimektedir
ve dolayisiyla osteoporozun Onlenmesi bu agidan &nemlidir
(1,2). Kullanmama ve hareketsizligin, iskelet
yukinl azaltarak kemik kitlesinin azalmasina neden oldugu
dustndlmektedir. Bunun tersi olarak, fiziksel aktivite artisl
neticesinde kemik buylimesinin saglandigi ve kemik kitlesinin
korundugu bilinmektedir. Fiziksel aktivite, bos zamandaki fiziksel
aktiviteyi (egzersiz, spor), gunlik yasam aktivitelerini, ev ve
is yerinde yapilan isleri iceren bir semsiye terimdir (4). Fiziksel
aktivitenin saglikli yaslanma icin faydalari bilinmektedir (5) ve
osteoporozun énlenmesi ve tedavisi igin ¢esitli fiziksel aktiviteler
onerilmektedir (6).

Saglikla ilgili yasam kalitesi; fiziksel, zihinsel ve sosyal refahi
ifade eder ve yasam kalitesinin bir alt kimesidir (7). Klinik
calismalarda, “saglikla ilgili yasam kalitesi” kisaca “yasam kalitesi”
olarak adlandirilir (8). Osteoporozun saglk durumu Uzerinde
olumsuz etkileri vardir ve bu etkiler yasam kalitesine yansir
(9). Osteoporozlu postmenopozal kadinlarda yasam kalitesini
degerlendirmek, bu popilasyonda osteoporozu 6nleme ve
tedavi uygulamalari icin dnemli bilgiler saglar (9).

Literatlire baktigimizda osteoporozda fiziksel aktivitenin ve
egzersizin etkilerini inceleyen calismalar mevcuttur.  Ayrica
osteoporozlu bireylerle yapilan cgesitli calismalarda yasam
kalitesi de degerlendiriimistir. Ancak osteoporozlu bireylerin
fiziksel aktivite dizeyi ile yasam kaliteleri arasindaki iliskiyi
incelen calismaya rastlanmamistir. Calismamizda osteoporozu
olan ve olmayan postmenopozal kadinlarda yasam kalitesi ve
fiziksel aktivite duzeylerini karsilastirmayi ve osteoporozu olan
kadinlarda yasam kalitesi ile fiziksel aktivite dlzeyi arasindaki
iliskiyi incelemeyi amagladik.

sisteminin

Gereg ve Yontem

Kesitsel tipteki calisma 50 yas Uzeri 104 postmenopozal
kadin katiimcr ile gergeklestirildi (52 osteoporoz tanisi olan-52
osteoporoz tanisi olmayan). Calismanin orneklem buydklugu
G*power 3.1.9.4 programinda yapilan gli¢ analizi neticesinde
%80 glg, 0,50 etki blylkligd, 0,05 yanima payi ile her
grupta 51 kisi olacak sekilde toplam 102 kisi olarak hesaplandi.
Calismaya 01.05.2022-31.06. 2022 tarihleri arasinda Tokat Devlet
Hastanesi Fiziksel Tip ve Rehabilitasyon Poliklinigi'ne basvuran,
postmenopozal dénemdeki 50 yas Ustl 113 birey degerlendirildi.
Belirgin kognitif bozuklugu ve iletisim kurma problemi olan 3,
kanser tanisi olan 1, fiziksel aktivitesini kisitlayacak derecede
kronik hastaligi olan 3, calismaya katilmak istemeyen 2 birey

calismaya dahil edilmedi. Calismada yazili ve s6zIi onami alinan
bireylerden veriler bireylerin poliklinik muayenesi sonrasinda
ylz ylze gorlisme yontemiyle elde edildi. Bireylerin kemik
mineral yogunlugu Olclimleri calismada degerlendirildi. Tokat
Gaziosmanpasa Universitesi Klinik Arastirmalar Etik Kurulu'na
basvurularak calisma icin etik kurul izni alinmistir (karar no: 22-
KAEK-092, tarih: 31.03.2022).

Veri Toplama Araclari

Kisisel Ozellikler Veri Formu

Katilimcilarin yas, meslek, egitim diizeyi, dogum sayisi, menopoz
yasl ve osteoporoz suresi kaydedildi. Boy ve kilo &lclimleri
yapllarak beden kitle indeksi (BKi) hesapland!.

Fiziksel Aktivite Diizeyi Degerlendirmesi

Fiziksel aktivite dlzeyi, [Uluslararasi Fiziksel Aktivite Anketi
(UFAA) Kisa Form] ile degerlendirildi. UFAA 7 sorudan
olusmaktadir ve son bir hafta icindeki fiziksel aktivite dizeyini
degerlendirmektedir. Son bir haftada ne kadar sire siddetli
fiziksel aktivite, orta siddetli fiziksel aktivite, ylrlyUs yapildigini
ve oturularak gecirilen stireyi sorgular. 2020 yilinda yayinlanan
bir meta analizde fiziksel aktiviteyi degerlendirmek icin UFAA
kullaniminin en gecerli ve glvenilir kendi kendine raporlama
yontemlerinden biri oldugu bildirilmistir (10).

Yasam Kalitesi Degerlendirmesi

Yasam kalitesinin  degerlendirmesinde Avrupa Osteoporoz
Dernegi Yasam Kalitesi Anketi-41 (Quality of Life Questionnaire of
the European Foundation for Osteoporosis-41 - QUALEFFO-41)
kullanildi. QUALEFFO-41, Avrupa Osteoporoz Dernedi tarafindan
gelistirilmis, osteoporozda yasam kalitesini degerlendiren, 41
maddeden olusan ve hasta tarafindan doldurulan ankettir.
QUALEFFO-41, agr (5 madde), fiziksel fonksiyon (17 madde),
bos zaman ve sosyal aktiviteler (7 madde), genel saglik
degerlendirmesi (3 madde) ve zihinsel fonksiyonlar (9 madde)
alt gruplarindaki toplam 41 maddeden olusmaktadir. Tlrkge icin
gecerlilik ve glvenirligi Kogyigit ve ark. (11) tarafindan yapilmistir.
Kemik Mineral Yogunlugu Olciimii (KMY): Lomber
vertebra, femur boyun ve femur total bolgelerinin KMY T-skoru
degerlendirmeleri cift enerjili X-sini absorbsiyometri (DEXA);
Hologic Discovery 4.500 QDR kullanilarak yapildi. Osteoporoz
tanisi Dinya Saglk Orgliti siniflandirmasina gore yapildi. T-skoru
-1 ve Ustlinde olanlar normal, -1 ile -2,5 olanlar osteopeni, T-skoru
-2,5 ve altinda olanlar osteoporoz olarak kabul edildi. Femur
boynu ve femur total T-skoru hesaplamasinda referans deger
olarak “National Health and Nutrition Examination Survey”
verileri, lomber vertebra T-skoru hesaplamasinda ise Uretici firma
veri tabani Hologic database kullanildi.

istatistiksel Analiz

Galismada toplanan verilerin istatistiksel analizleri icin SPSS
(Versiyon 22.0, SPSS Inc., Chicago, IL, USA) programi kullanildi.
Tanimlayic istatistikler ortalama + standart sapma, kategorik
verilerin frekans dagilimlari sayr ve ylzde (%) olarak gosterildi.
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Normallik dagilimi Kolmogorov-Smirnov testi ile incelendi.
Surekli  degiskenler
karsilastirmalarinda parametrik test varsayimlar saglandiginda
iki Ortalama Arasindaki Farkin Onemlilik Testi, saglanmadig
durumlarda ise Mann-Whitney U testi ile yapildi. Gruplar arasinda
kategorik degiskenlerin oran karsilastirmalari icin kikare testi ile

yapildi. Parametreler arasindaki iliskiyi saptamak icin Spearman

icin bagimsiz ki 6rneklem ortalama

korelasyon analizi kullanildi. istatistiki anlamlilik diizeyi icin
p<0,05 olarak kabul edildi.

Bulgular

Bireylerin  tanimlayici  &6zellikleri  Tablo 1'de  sunulmustur.
Osteoporoz tanili bireylerin yas ortalamasi (64,29+8,85)
osteoporoz tanisi olmayan bireylere (60,27+8,36) gore daha
ylksek, BKi ortalamasi (29,0245,12) ise osteoporoz tanil
bireylere gdre (33,49+4,89) daha dlstuk bulundu (sirasiyla
p=0,014, p=0,001). Osteoporoz tanili bireylerin menopoza
girme yasinin osteoporoz tanisi olmayan bireylere gére anlamli
sekilde daha dustk oldugu tespit edildi (sirasiyla 45,02+5,81,
47,88+4,79 p=0,007). Osteoporoz tanisi olan ve olmayan
bireylerin egitim durumu, medeni durumu, gelir durumu, sigara
kullanma durumu ve dogum sayisi benzer bulundu (p>0,05).

Bireylerin ~ UFAA  ve  QUALEFFO-41 parametrelerinin
karsilastirimasi Tablo 2'de gdsterilmistir. Osteoporoz tanili
bireylerin  QUALEFFO-41  mobilite, QUALEFFO-41  zihinsel

fonksiyonlar ve QUALEFFO-41 toplam puanlari osteoporoz tanisi
olmayan bireylere gére anlamli sekilde ylksek bulundu (sirasiyla

p=0,046, p=0,001, p=0,024). Osteoporoz tanisi olan ve olmayan
bireylerin UFAA toplam skor, QUALEFFO-41 agri, QUALEFFO-41
gunltk yasam aktiviteleri, QUALEFFO-41 ev isleri, QUALEFFO-41
bos zaman ve sosyal aktiviteler, QUALEFFO-41 genel saglik puan
ortalamalari arasinda istatistiksel olarak anlamli fark saptanmadi
(p>0,05). Osteoporoz tanisi olan ve olmayan bireyler UFAA
siniflamasina gére benzer bulundu (p>0,05).

Osteoporoz tanili bireylerde UFAA, QUALEFFO-41 ve diger
parametrelerin iliskisi Tablo 3'te sunulmustur. Osteoporozu
olan bireylerin UFAA toplam skor ile QUALEFFO-41 toplam skor
arasinda negatif yonli zayif iliski bulundu (p=0,007).

Tartisma

Osteoporoz, fiziksel, sosyal ve ekonomik etkileri olan kronik bir
durumdur, bu nedenle osteoporozun yasam kalitesine etkisi bircok
calismada arastirma konusu olmustur. Bu calismada osteoporozu
olan ve olmayan bireylerin yasam kaliteleri karsilastirildiginda,
osteoporozu olan bireylerin yasam kalitesinin daha distk oldugu
gorildi (QUALEFFO-41 toplam skoru). Ayrica QUALEFFO-41'in
alt parametreleri olan mobilite ve zihinsel fonksiyonlarin da
osteoporozu olan bireylerde daha cok etkilendigi tespit edildi.
ispanya’da 60 osteoporozlu kadinla yapilan bir calismada
osteoporozlu, kadinlarda yasam kalitesinin genel poptlasyona
kiyasla daha dustk oldugu bildirilmistir (12). Korkmaz ve ark.
(13) 46 osteoporozlu ve 46 saglikli bireyle yaptiklar calismada,
osteoporoz grubunda QUALEFFO-41'in mobilite, bos zaman
ve sosyal aktiviteler, genel saglik ve zihinsel fonksiyonlar alt

Tablo 1. Bireylerin tanimlayici 6zelliklerinin karsilastiriimasi

Osteoporoz olan Osteoporoz olmayan
Ozellikler n (%) n (%) Test
Okuryazar degil 12 (23,1) 16 (30,8)
Egitim durumu ilkégretim mezunu 35 (67,3) 31 (59,6) x>=0,814
Lise mezunu 5(9,6) 5(9,6) p=0,666
Evli 38(73,1) 46 (88,5)
Medeni durumu Bekar 3(5,8) 3(5,5) 550
d d p=0,069
Dul/Bosanmig 11(21,2) 3(5,5)
Gelir giderden az 22 (42,3) 23 (44,2)
. . . x?=4.743
Gelir durumu Gelir gidere esit 26 (50,0) 18 (34,6) 0=0,003
Gelir giderden fazla 4(7,7) 11(21,2) ’
. x?= 0,443
Sigara kullanma durumu 4(7,7) 6(11,5) 0=0,371
t=-2.882*
Yas (Ort £ SS) 64,29+8,85 60,27+8,36 p=0,014
. . t=4.572*
BKi (Ort + SS) kg/m 29,0245,12 33,49+4,89 0=0,001
t=2.742*
Menopoz yas! (Ort £ SS) yil 45,02+5,81 47,88+4,79 p=0,007
g U=1220.00**
Dogum sayisi 3,94+2,31 3,42+1,70 0=0,383
*ttest, **Mann-Whitney U test, Ort: Ortalama, SS: Standart sapma, BKi: Beden kitle indeksi
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Tablo 2. Bireylerin UFAA ve QUALEFFO41 parametrelerinin karsilastiriimasi

Osteoporoz olan Osteoporoz olmayan Test
(Ort £SS) (Ort £ SS)
QUALEFFO-41 agri 34,90+£29,58 36,53+26,83 F;J:(; 275151'50
QUALEFFO-41 glinlik yasam aktiviteleri 26,56+20,37 19,59+17,24 ;J:g) %873;'00
QUALEFFO-41 ev isleri 38,65+27,77 28,751£22,94 ;L)J:(; %251'00
. U=1045.50
QUALEFFO-41 mobilite 37,62+21,98 28,75%£22,94 p=0,046
QUALEFFO-41 bos zaman ve sosyal aktiviteler 70,75+21,34 62,83+20,78 U_=1099.50
p=0,100
QUALEFFO-41 genel saglik 60,09£19,19 54,48+18,26 g:(; 11?2'50
QUALEFFO-41 zihinsel fonksiyonlar 54,27+17,41 43,05+13,05 s:(ﬁ)%‘?o
U=1006.00
QUALEFFO-41 toplam skor 47,14+17,81 39,44+12,81 p=0,024
UFAA toplam skor 1108.42+1916.27 1166.73+£1988.61 ;J:(] 25?527'00
UFAA siniflama n (%)
inaktif 29 (55,8) 30 (57,7)

— . x?=0,446
Minimal aktif 17 (32,7) 18 (34,6) 0=0,800
Cok aktif 6(11,5) 4(7,7)

Ort: Ortalama, SS: Standart sapma, QUALEFFO-41: Avrupa osteoporoz dernegdi yasam kalitesi anketi, UFAA: Uluslararasi fiziksel aktivite anketi

Tablo 3. Osteoporoz tanil bireylerde UFAA, QUALEFFO-41 ve diger parametrelerin iliskisi

1 2 3 4 5
r -0.372** | 0.030 0.015 | 0.081
U | Bleaviepletin e o | 0.007 0.835 0914 | 0567
ro|-0372%* |1 0.263 0.019 | 0.069
2 QUALEFFO-41 toplam skor 5 0.007 0059 0895 0627
3 Osteoporoz tani siresi (ay) r 205 e 1 -0 0083
P y p |0835 0.059 0935 | 0.788
4 | r |0015 0.019 -0.012 1 -0.077
p |0914 0.895 0.935 0.588
5 | Menopoz yas (i) r | 0.081 0.069 0.038 0077 |1
pozyastly p | 0567 0.627 0.788 0.588

QUALEFFO-41: Avrupa osteoporoz dernegdi yasam kalitesi anketi, UFAA: Uluslararasi fiziksel aktivite anketi, BKi: Beden kitle indeksi

parametreleri ile QUALEFFO-41 toplam skorunun daha yuksek
(azalmis yasam kalitesini g0sterir) oldugunu bildirmislerdir.
Calismamizda da benzer sekilde QUALEFFO-41 mobilite ve zihinsel
fonksiyonlar alt parametreleri agisindan osteoporoz grubunun
daha cok etkilendigi, QUALEFFO-41 bos zaman ve sosyal
aktiviteler ile genel saglik parametrelerinde ise istatistiksel olarak
anlamli fark olmadigi ancak osteoporozu olan bireylerin daha
yuksek skorlar aldigr gorildu. Bu veriler 1siginda osteoporozlu
bireylerde genel olarak yasam kalitesinin etkilendigini ancak
mobilite ve zihinsel fonksiyonlarin diger parametrelere gore daha
fazla etkilendigini, olusturulacak tedavi programlarinda bunun
g6z 6nline alinmasi gerektigini distintyoruz.

Duzenli fiziksel aktivitenin, 6zellikle postmenopozal kadinlarda
kemik mineral yogunlugunu artirdigi ve osteoporozu énlemede
etkili oldugu gorllmustlr (14). Fiziksel aktivite, osteoporozun
hem 6nlenmesinde hem de tedavisinde dnerilmektedir. Naharci
ve ark. (15) dizenli egzersiz yapan yasl erkeklerde hareketsiz
bireylere kiyasla daha az oranda osteoporoz gorildiguni
bildirmislerdir. Ancak bizim calismamizda osteoporozu olan ve
olmayan kadinlar arasinda fiziksel aktivite dlizeyi acisindan fark
gortlmedi. Fark gordlmemesinin sebebi calismaya dahil edilen
her iki gruptaki bireylerin yarisindan fazlasinin inaktif katergoride
olmasi ve fiziksel olarak aktif birey sayisinin az olmasi olabilir.
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Fiziksel olarak aktif olan kadinlarin olmayanlara goére yasam
kalitelerinin daha iyi oldugu goérilmektedir (16). Pamuk ve
ark. (17) postmenopozal 280 kadinla yaptiklari calismada
fiziksel aktivite dlzeyindeki artisin yasam kalitesini artirdigini
bildirmislerdir. Teoman ve ark. postmenopozal kadinlarla
yaptiklari calismada aerobik egzersizin yasam kalitesini artirdigini
gostermislerdir (18). Calismamizda literatlrle benzer sekilde
osteoporozlu bireylerde fiziksel aktivite duzeyi arttikca yasam
kalitesinin  de arttigi gortldl. Postmenopozal dénemdeki
osteoporozlu kadinlarda yasam kalitesini artirmak icin fiziksel
aktivite duizeyinin artinimasi faydali olabilir.

Kilolu bireylerde osteoporoz gérilme riskinin zayif bireylere gére
daha az oldugu dustnilmektedir (15). Yapilan bir calismada,
yaslilarda diyetle kilo verme sonucu kemik yikim hizinin arttigi
ve kalcada kemik mineral yogunlugunun azaldigi bildirilmistir
(19). Nahara ve ark. (15) yaptiklarn calismada osteoporozu
BKi'sini, disiik
bulmuslardir. Vicuttaki yag dokusu artisinin kemik kitlesinin

olan bireylerin olmayanlara gore daha
korunmasini saglayabilecegini bildirmislerdir. Yag dokusundan
salgilanan adiponektin ve leptin gibi hormonlarin kemik mineral
yogunlugunu koruduklari gdsterilmistir (20). Calismamizda da
benzer sekilde osteoporozu olan kadinlarin BKi'si, olmayanlara
kiyasla daha disiik bulundu. Ayrica BKi ile yasam kalitesi
arasinda bir iliski olmadigr goruldu. Literatlre baktigimizda
calismamizin sonucuyla benzer sekilde Pamuk ve ark. (17) ile
Adiglizel ve ark."da (21) osteoporozu olan postmenopozal
kadinlarda yaptiklari calismalarda BKi ile yasam kalitesi arasinda
iliski olmadigini bildirmislerdir.

Menopoza girme ile birlikte 6strojen miktarindaki azalma
sonucu kemik kaybi hizlanmaktadir. Bu nedenle menopoza
girme yasl dlstlikce osteoporoz riski artmaktadir. Calismamizda
osteoporoz olan grupta menopoza girme yas! istatistiksel olarak
anlamli diizeyde daha dustk bulundu. Ancak osteoporozu olan
bireylerde menopoza girme yasl ile yasam kalitesi veya fiziksel
aktivite arasinda iliski olmadigi goralda.

Calismamizin bazi kisithliklari bulunmaktadir. Birincisi, ¢alisma
sadece kadinlarda yapildidi icin elde edilen sonuglar tim
osteoporozlu bireyler icin genellenemez. Calismamizin kadinlarda
yapilmasinin - nedeni, kadinlarda osteoporoz
erkeklere kiyasla daha fazla olmasidir. ikinci kisithlik, calismadaki
Olcim araclarinin slbjektif sonuclar sunmasidir. Yasam kalitesi

insidansinin

degerlendirmesi dogasi geregi subjektif verilere dayanir ancak
fiziksel aktivite degerlendirmesinde pedometre, akilli bileklik/
saat, cep telefonu gibi kisinin hareket miktarini objektif olarak
Olcen cihazlar kullanilabilir ve bu cihazlar kisinin stbjektif olarak
raporladigina kiyasla daha dogru bilgiler verir. Bundan sonra
yapilacak calismalarda bunlarin g6z dniine alinmasi onerilir.

Sonuc¢

Sonug olarak osteoporozu olan bireylerde yasam kalitesi
osteoporozu olmayanlara kiyasla daha kétidir. Osteoporoz,

yasam Kkalitesini ciddi sekilde etkileyen yaygin bir rahatsizliktir.
Elde ettigimiz sonuclara gére yasam kalitesinin 6zellikle mobilite
ve zihinsel fonksiyonlar alt basamaklarinin etkilendigi goraldu.
Osteoporozun yénetiminde bunlarin géz éniinde bulundurulmasi
yonetimin basarisini artiracaktir. Ayrica osteoporozlu bireylerde
yasam kalitesindeki artisin fiziksel aktivite diizeyinde artisla iliskili
oldugu bulundu. Bu nedenle osteoporozlu bireylerde fiziksel
aktivite dlizeyini artirmanin ve egzersiz yapmanin yasam kalitesini
artirmak agisindan pozitif etkileri olabilecegi distndulebilir.
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Investigation of the Relationship Between Bone Mineral Density,
Kinesiophobia, Fear of Falling, Anxiety and Depression Levels in
Patients with Osteoporosis

Osteoporoz Tanili Hastalarda Kemik Mineral Yogunlugu, Kinezyofobi, Disme Korkusu,
Anksiyete ve Depresyon Duzeyleri Arasindaki lliskinin Incelenmesi

® Cansin Medin Ceylan, ® Merve Damla Korkmaz*

istanbul Physical Medicine and Rehabilitation Training and Research Hospital, Clinic of Physical Medicine and Rehabilitation, istanbul, Turkey
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Abstract

Objective: To evaluate the relationship between kinesiophobia, fear of falling, anxiety, and depression levels in women with osteoporosis
(OP).

Materials and Methods: Female participants with OP were included in our cross-sectional observational study and their fear of falling
and movement, anxiety and depression levels were questioned. Demographic data (age, body mass index, fracture history), and dual X-ray
absorptiometry data were recorded. Tampa Scale of Kinesiophobia (TSK), Fall Efficacy Scale (FES), Hospital Anxiety, and Depression Scale
were used.

Results: Based on their history of fracture, 77 individuals were divided into two groups: OP with fracture (n=33) and OP without fracture
(n=44). The findings of the bone mineral density correlated negative with the TSK, FES, and depression levels (p<0.05). FES, TSK, anxiety,
and depression scores were positively correlated (r=0.232; r=0.241; r=0.296). Only the existence of the fracture and anxiety levels showed a
statistical relationship in the inter-group analysis (p=0.003). No statistically significant differences were detected between the fracture history
and TSK, FES, and depression scores (p>0.05).

Conclusion: Fall efficacy was associated with kinesiophobia, anxiety, and depression. Therefore, care should be taken when warning OP
patients to prevent negative consequences that may occur due to fracture. In addition to the negative consequences of fractures, balance
and strengthening exercises and how to reduce falls should be emphasized.

Keywords: Osteoporosis, kinesiophobia, fall efficacy, fracture

Amac: Osteoporoz'lu (OP) kadinlarda; kinezyofobi, diisme korkusu, anksiyete ve depresyon dlzeyleri arasindaki iliskiyi degerlendirmektir.
Gereg ve Yontem: Kesitsel gdzlemsel calismamiza OP olan kadin katiimcilar dahil edilerek diisme ve hareket korkulari, anksiyete ve depresyon
dizeyleri sorgulanmistir. Demografik verileri (yas, viicut kitle indeksi, kirik dykdsi) ve dual X-1sini absorpsiyometri verileri kaydedilmistir. Tampa
Kinezyofobi Olcegi (TKO), Disme Etkinlik Olcegi (DEO), Hastane Anksiyete ve Depresyon Qlcedi kullaniimistir.

Bulgular: Kirk éykiisiine gére 77 kisi iki gruba ayrildi: Kirkli OP (n=33) ve kirksiz OP (n=44). Kemik mineral yogunlugu ile TKO, DEO ve
depresyon diizeyleri arasinda negatif korelasyon mevcuttu (p<0,05). Diisme Etkinlik Olcegi, TKO, anksiyete ve depresyon puanlar arasinda
pozitif korelasyon bulunmustur (r=0,232; r=0,241; r=0,296). Gruplar arasi analizde sadece kirik varligi ve anksiyete dizeyleri istatistiksel bir
iliski gdstermistir (p=0,003). Kirik varligi ile TKO, DEO ve depresyon puanlari arasinda istatistiksel olarak anlamli fark saptanmamistir (p>0,05).
Sonug: Disme etkinliginin kinezyofobi, anksiyete ve depresyon ile iliskili oldugu bulunmustur. Bu nedenle kirik nedeniyle olusabilecek olumsuz
sonuglart 6nlemek icin OP hastalari uyarilirken dikkatli olunmalidir. Ek olarak kirngin olumsuz sonuglarinin yaninda denge ve kuvvetlendirme
egzersizleri ile dlismelerin nasil azaltilacagi Gzerinde durulmalidir.

Anahtar kelimeler: Osteoporoz, kinezyofobi, disme etkinligi, fraktir
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Introduction

Osteoporosis (OP), a systemic skeletal condition that worsens
bone fragility and raises the risk of fracture, is characterized by
the deterioration of the microarchitecture of bone tissue and low
bone mass (1). Older persons living in the community frequently
struggle with OP The World Health Organization describes OP
as having a bone density that is 2.5 standard deviations below
what is typical for a young adult (2). According to estimates,
200 million individuals worldwide have OP and one in three
women and one in five men are susceptible to developing an
OP fracture (3,4).

The risk of fractures from falls increases quickly in people with OP
due to their increased bone fragility (5,6). Due to the increased
risk of fracture from falling during physical exercise in patients
with OP this may enhance their fear of falling (FOF) and, in this
scenario, kinesiophobia (7).

Kinesiophobia is a fear of movement brought on by the
perception of injury susceptibility and is connected to decreased
levels of physical exercise (8). According to recent studies,
numerous chronic musculoskeletal conditions cause fear of
mobility because patients believe they will hurt worse when
they move (9,10). Researchers have discovered that OP patients
exhibited greater degrees of kinesiophobia than healthy patients
who were age and sex-matched controls. Women who have OP
are more likely to sustain fractures from falls (11). They proposed
that an individual with OP might experience kinesiophobia,
which is possibly connected to a fear of fracture (7).

FOF is a significant issue for many people in society, and it
gets worse as people get older. It is more prevalent in women,
particularly those who have OP (12). An key risk factor for
acquiring a FOF is having previously fallen (12,13). Activity
avoidance is frequently caused by a FOFE Therefore, leading
a sedentary lifestyle raises the risk. An important risk factor
for immobilization bone loss is a sedentary lifestyle (14). Sale
et al. (15) discovered that patients with OP are aware of the
danger of fracture, and this is coupled with healthy lifestyle
adjustments like exercising and practicing mindfulness. It has
also been underlined that psychological issues associated with
falling, particularly in women with OP can cause significant
challenges in eveyday life. Elderly women in the community who
participated in a qualitative study on the impact of FOF on daily
life said that they accepted and adjusted to their FOF and that
they as a result decreased their independence and participation
in the outside world (16).

Falling is an important issue for OP patients. In addition, FOF
and kinesiophobia, which are likely to develop in OP patients,
will lead to a decrease in patients’ participation in the outside
world. This may cause an increase in the depression and anxiety
scores of the patients. On the other hand, in the literature, there
are few studies these are evaluating the relationship between
kinesiophobia and fear of movement in OP

The purpose of present study is to assess the link between
kinesiophobia, fall fear, anxiety, and depressive symptoms in OP
affected women.

Materials and Methods

A total of 100 patients were involved in present cross-sectional
observational study conducted between November 31, 2021
and May 31, 2022. Before starting the study, the protocol
was approved by University of Health Sciences Turkey Kanuni
Sultan Slleyman Traning Research Hospital Ethics Committee
decision no: 2021.11.308, date: 26.11.2021). All selected
participants signed an informed consent form. The Declaration
of Helsinki's guiding principles were followed in conducting the
study. Demographic data [age, weight, height, body mass index,
fracture history of the patients were questioned; the fear of
movement was evaluated with the Tampa Scale of Kinesiophobia
(TSK), the FOF was evaluated with the Fall Efficacy Scale (FES),
the presence of anxiety and depression was evaluated with the
Hospital Anxiety and Depression Scale (HADS)].

Inclusion criteria were being 45-75 years, having diagnosed with
OP [lumbar spine (L1-L4) or femoral neck/total hip T-score values
below -2.5], and presence of community ambulation.

Exclusion criteria were the lack of cognitive ability to understand
the test instructions, being illiterate, aphasia, a psychiatric
disease with a known neurological or orthopedic disease that
may affect mobility, and having endocrinological diseases.

TSK, which is used for the subjective assessment of fear of
movement/kinesiophobia, includes 17 items related to fear of
movement and re-injury. A four-point Likert-type scale with the
options “strongly disagree” and “strongly agree” is used to score
each item. The overall score is between 17 and 68. High scores
are associated with higher levels of kinesiophobia (17). Yilmaz et
al. (18) evaluated the reliability and validity of the Turkish version
of the TSK.

The FES is a self-report questionnaire that assesses the degree of
anxiety related to falls. The questionnaire has 16 items, each of
which is scored on a four-point scale (1 being the least interested,
and 4 being the most concerned), giving a total score that ranges
from 16 (no worries) to 64 (extremely worried). Ulus et al. (19)
evaluated the validity and reliability of the FES- in Turkish.

A popular self-assessment tool designed to measure
psychological distress in non-psychiatric patients is the HADS.
It has two subscales: a seven-item anxiety scale (HADS-A)
and a seven-item depression scale (HADS-D) (20). The patient
answered to each item on a 4-point (0-3) scale, hence the range
of possible scores for each of the two subscales is 0 to 21. Better
mood is indicated by low scores on the depression and anxiety
subscales. Aydemir et al. (21) evaluated the validity and reliability
of the Turkish version of HADS.

Statistical Analysis

SPSS version 23.0 was used to conduct the statistical analysis
(MacOs, IBM Corp., Armonk, NY, USA). Using the German-made
G*Power software version 3.1.9, the sample size for the study
was estimated to meet the objectives of 0<0.05 and p=80%. For
the purpose of determining the normal distribution, the Shapiro-
Wilk W test was employed. Mean (standard deviation) was used
for descriptive statistics. Pearson and/or Spearman correlation



Turk J Osteoporos
2023;29:59-65

Medin Ceylan and Korkmaz. 61
Relationship Between Kinesiophobia and Fall in Osteoporosis

coefficient were used for correlation analysis. The Mann-Whitney
U test and independent t-test test were preferred for intergroup
analysis depending on whether or not the data was distributed
parametrically. Correlation coefficients were also utilized.

Results

One hundred participants with OP who visited to Physical
Medicine and Rehabilitation clinic were evaluated to include in
the study. Fifteen participants were not willing to participate
the study, 5 of them had endocrinological diseases, and 3
participants were immobile. Seventy seven participants were
included in the study. Participants were randomized according
to presence of fracture: Group 1 (OP with fracture; n=33)
and group 2 (OP without fracture; n=44). Table 1 shows the
participant’s demographic details.

A positive correlation was detected between TSK scores and
age, FES, and depression scores according to the study’s
variables’ correlation analyses (p=0.041, r=0.233; p=0.043,
r=0.232; and p=0.046, r=0.229, respectively). TSK scores and
bone mineral density (BMD) values for the femoral neck, whole
hip, and lumbar spine were found to be negatively correlated
(p<0.001, r=-0.418; p=0.022, r=-0.260; and p=0.024, r=-0.257,
respectively). A positive correlation was found between FES
scores and age, TSK, anxiety and depression scores (p=0.01,
r=0.292; p=0.043, r=0.232; p=0.034, r=0.241, and p=0.009,
r=0.296, respectively), where as a negative correlation was found
between FES scores, and T-scores and BMD values of the femoral
neck and total hip (p=0.008, r=-0.299; r=-0.275; p=0.004, and
p=0.016, r=-0.326; p=0.012, r=-0.285, respectively). A positive
correlation was detected between anxiety scores and FES and
depression scores (p=0.034, r=0.241; and p<0.001, r=0.657).
Also, it was found a negative correlation between depression
scores and bone density test results (Table 2).

According to inter-group analysis, there was only statistical
difference between presence of the fracture and anxiety scores
(p=0.003). There were no statistically differences between
presence of the fracture and bone density test results, TSK, FES,
and depression scores (Table 3).

Discussion

In this study, it was determined that the presence of fracture
history was unrelated to the demographic data, dual X-ray

Table 1. Demographical characteristics of the participants

absorbsiometri (DXA) values, FES, HAD and kinesiophobia scores
of the patients. Only patients without fracture had higher anxiety
scores than the group with fractures. There was a correlation
between age and FES and TKS, and between the increase in
OP levels and TKS, FES and depression scores according to the
correlation analysis. The association between FES scores and age,
TKS, anxiety, and depression scores was shown to be positive.
Additionally, a positive correlation was detected between the
FES and depression scores and the anxiety score. A diagnosis of
OP was associated with an increased risk of falling. According to
prior studies, people with OP are more likely to fall because of
their advanced age, weakened balance, and diminished strength
(22,23). Those who are older, female, and of the black race are
less likely to engage in exercise or other forms of physical activity,
according to research by Barkley (24). Age, FES, and TKS were
found to positively correlate in our investigation, corroborating
these findings. On the contrary, Resnick et al. (11) found no
relationship between demographic data, FOF and exercise
participation.

Considering the serious consequences that can be experienced
after falling, it is not surprising that approximately 40-60% of
people who fall have reported FOF (13,25,26). Women and the
elderly are more likely than men to fear falling (27,28). Although
there aren’t many research examining people with OP’s FOF,
those that have been done have revealed a connection between
the two conditions (17,28,29). These findings are supported by
our investigation, which found a negative connection between
FES scores, T and BMD values for the femoral neck and total hip.
Maggio et al. (28) argue that those who know that they have OP
are likely to be afraid of fracture in any fall, which exacerbates
their fear. However, in our study, contrary to this data, the
presence of a history of fracture was not associated with an
increase in FOF or with kinesiophobia. Unfortunately, the FOF
frequently prevents people from exercising or engaging in
other types of physical activity, which contributes to a loss of
independence that goes beyond what is necessary to prevent
bodily harm from falls or normal aging changes (11,29,30).
According to Mahler and Sarvimaki (16) elderly women in the
community accepted and adjusted to their FOF and as a result,
they decreased their independence and engagement in society.
Additionally, it has been noted that OP patients are very likely
than the general population to experience psychological issues
such anxiety and depression (31). Additionally, a lower BMD is

Group 1 (n=33) Group 2 (n=44) P

Age (year) 65.6 (7.9) 65.8 (7.8) 0.642
BMI (kg/m?) 29.0(5.1) 28.5 (4.5) 0,.342
Ca (mg/dL) 9.6 (3.7) 9.6 (0.3) 0.349
PTH (pg/mL) 36.3 (16.8) 45.2 (18.3) 0.646
25-OH vitamin D, (ng/mmol) 23.7 (11.2) 24.0 (11.2) 0.092
BMI: Body mass index, Ca: Calcium, PTH: Parathormon

P values for homogenity. There were no statistically significant differences between age, BMI, level of calsium, parathormon and 25-OH vitamin D,
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Table 2. Correlations between the variables of the study

TSK FES HADS-anxiety HADS-depression
Age
r 0.233 0.292 -0.117 0.076
p 0.041* 0.010* 0.310 0.509
T-score (femoral neck)
r -0.170 -0.299 -0.053 -0.277
p 0.140 0.008* 0.648 0.015*
Z-score (femoral neck)
r -0.045 -0.218 -0.091 -0.259
p 0.697 0.056 0.433 0.023*
BMD (femoral neck)
r -0.418 -0.326 -0.123 -0.301
p <0.001* 0.004* 0.288 0.008*
T-score (total hip)
r -0.096 -0.275 -0.110 -0.303
p 0.480 0.016* 0.341 0.007*
Z-score (total hip)
r 0.027 -0.110 -0.182 -0.327
p 0.816 0.339 0.114 0.004*
BMD (total hip)
r -0.260 -0.285 -0.172 -0.398
p 0.022* 0.012* 0.134 <0.001*
T-score (L1-L4)
r 0.129 0.164 0.098 0.142
p 0.263 0.154 0.395 0.218
Z-score (L1-L4)
r 0.093 0.097 0.091 0.107
p 0.422 0.402 0.430 0.355
BMD (L1-L4)
r -0.257 0.146 -0.035 0.034
p 0.024* 0.205 0.762 0.770
TSK
r 1 0.232 0.153 0.229
p - 0.043* 0.185 0.046*
FES
r 0.232 1 0.241 0.296
p 0.043* - 0.034* 0.009*
HADS-anxiety
r 0.153 0.241 1 0.657
p 0.185 0.034* - <0.001*
HADS-depression
r 0.229 0.296 0.657 1
p 0.046* 0.009* <0.001* -
TSK: Tampa scale of kinesiophobia, FES: Fall efficacy scale, HADS: Hospital anxiety and depression scale, BMD: Bone mineral density
There was a positive correlation between TSK scores and age, FES, and depression scores. TSK scores and BMD values for the femoral neck, whole hip, and lumbar spine
were found to be negatively correlated. Positive correlation was found between FES scores and age, TSK, anxiety and depression scores whereas a negative correlation
was found between FES scores, and T scores and BMD values of the femoral neck and total hip. There was a positive correlation between anxiety scores and FES and
depression scores. Also, it was found a negative correlation between depression scores and bone density test results

associated with higher levels of depression or anxiety (32,33). In
present study, patients with OP without a fracture history had
higher levels of anxiety than those with a fracture history. And
while depression levels do correlate with BMD, anxiety levels do
not. The presence of fracture was not found to be associated

with the depression levels of the patients. Considering the

serious consequences that can be experienced after falling, the
fear of experiencing a fracture may have led to an increase in
the anxiety levels of the patients. Moreover, a positive correlation
was detected between FES and depression score, anxiety score,
and tampa score in our study. Kinesiophobia caused by the FOF

have caused the fear of movement in the patients, and their
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Table 3. Comparison of the both groups according to presence of the fracture

95% Confidence interval of the
Group 1 Group 2 p difference
(n=33) (n=44)
Lower Upper

e ISE 2.2(09) 2.1(09) 0.476 0.53 0.30
T-score
Fem TISES 0.8(0.8) 0.6 (1.0) 0.473 0.58 0.27
Z-score
Femur neck BMD 0.701 (0.114) 0.710 (0.119) 0.737 -0.063 0.044
el o] 1.7 (0.9) -1.8(0.8) 0.481 0.24 0.52
T-score
Femur itoiz] 0.6(0.8) 0.7 (0.9) 0.568 0.29 0.52
Z-score
Femur total BMD 0.775 (0.104) 0.765 (0.101) 0.679 -0.037 0.056
L1-L4 T-score 2.3(1.2) -2.3(0.6) 0.247 -0.42 0.51
L1-L4 Z-score 0.7 (1.6) -0.9 (0.9) 0.315 -0.27 0.89
L1-L4 BMD 0.884 (0.159) 0.863 (0.104) 0.829 -0.38 0.08
TSK 36.8 (6.0) 38.4 (5.0) 0.198 4.15 0.87
FES 26.7 (6.9) 29.0 (8.9) 0.221 -5.99 151
HADS
Anxiety 5.6 (1.9) 7.7 (3.9) 0.003* -3.46 -0.73
Depression 5.4 (2.9) 6.9 (4.4) 0.085 -3.11 0.20
TKS: Tampa scale of kinesiophobia, FES: Fall efficacy scale, HADS: Hospital anxiety and depression scale
There was only statistical difference between presence of the fracture and anxiety scores. No statistically differences were found between presence of the fracture and
bone density test results, TSK, FES, and depression scores, BMD: Bone mineral density

participation in the outside world decreased, which may have
led to an increase in the depression and anxiety levels of the
patients.

The literature have few studies that evaluate kinesiophobia
in OP patients (3,7,34). According to Gunendi et al. (7) They
found that OP patients had higher kinesiophobia levels than
healthy individuals of similar age and gender. In addition,
Misirci et al. (3) found similar levels of kinesiophobia in patients
with postmenopausal OP and osteopenia, and the level of
kinesiophobia in both patient groups was found to be higher
than in healthy controls. Patients with OP and osteopenia may
have similar degrees of kinesiophobia since it is difficult to
differentiate between the two conditions as a result of a lack
of knowledge.

However, in our study, contrary to this data, kinesiophobia
increases as the level of OP increases. A negative correlation
was found between TKS and BMD values of femoral neck,
total hip and lumbar spine. In addition, the history of fracture
was not considered to be associated with kinesiophobia.
The level of kinesiophobia was found to be correlated with
anxiety and depression in both OP and osteopenia patients.
In addition, high kinesiophobia scores are associated with
anxiety and depression (3). There is only one study in the
literature comparing kinesiophobia and FOF and a weak-
moderate positive correlation was found between the two (3).
Similarly, a positive correlation was found between fall efficacy
and tampa in our study. Additionally, it was discovered that

patients with high kinesiophobia had greater FOF than those
with low kinesiophobia. It might be said that FOF may worsen
kinesiophobia or that kinesiophobia may cause FOF (3).

It is critical to comprehend the idea of FOF in older persons with
OP in order to be able to construct fall prevention programs
and to best address the FOF Regardless of the extent of the
disease, even just knowing you have OP can cause you to reduce
your physical activity, which can lead to deconditioning and an
increase in risk. Informing older persons with OP of the increased
risk of falling should therefore be done with caution (35). In
order to lower the risk of falling and to prevent falls, patients
should be informed. How patients can improve their balance
and strength and prevent falls through the use of the proper
exercise techniques should be covered in this information.

Study Limitations

The limitations of the study are the small number of patients
included in the study. Correlations observed are weak due to
the small number of patients. For this reason, new studies with
larger number of patients are needed.

Conclusion

As OP deepens, the patients’ fall efficacy, kinesiophobia and
depression levels increase. However, this situation was not
associated with the presence of fracture. In addition, there is a
relationship between FOF, kinesiophobia and depression. For this
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reason, caution should be exercised when warning OP patients
in order to prevent the negative consequences that may occur
due to fractures. In addition to the negative consequences of
the fracture, balance and strengthening exercises and how to
reduce falls should be emphasized.
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Pelvic Insufficiency Fractures in Patients with Rheumatoid Arthritis:

A single Case Report

Romatoid Artritli Hastalarda Pelvik Yetmezlik Kiriklari
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Abstract

One of the risk factors for pelvic insufficiency fractures is rheumatoid arthritis (RA). Unfortunately, the diagnosis of these fractures is difficult
in these patients and their treatment is delayed. When a patient with RA comes a complaint of pain in the groin or lower back without a
trauma, it should be considered that this may be an insufficiency fracture, and careful clinical assessment and appropriate imaging methods
should be used. Insufficiency fractures are a rare complication of RA. In our case a 70-year old woman with RA presented with acute onset
severe left groin pain. Computed tomographic scan of the left hip showed that there is probably an old fracture on the left anterior to the
acetabular roof and superior-inferior pubic ramus. Fractures in the patient were treated conservatively. Early diagnosis followed by proper
treatment may help improve the quality of life and prevent disability of these patients.

Keywords: Insufficiency fracture, rheumatoid arthritis, quality of life, disability

Pelvik yetmezlik kiriklari icin risk faktérlerinden biri romatoid artrittir (RA). Ne yazik ki bu hastalarda bu kiriklarin tanisi glic olmakta ve tedavisi
gecikmektedir. Bir RA hastasi non-travmatik kasik veya bel agdrisi sikayeti ile geldiginde bunun bir yetmezlik kingi olabilecegi distnilmeli ve
dikkatli klinik degerlendirme ve uygun gérlntileme yontemleri kullaniimalidir. Yetmezlik kiriklari RA'nin nadir gérilen bir komplikasyonudur.
Olgumuzda 70 yasinda RA'll kadin akut baslangicli siddetli sol kasik adrisi ile basvurdu. Sol kalcanin bilgisayarli tomografisi, asetabular catinin
ve superior-inferior pubis ramusunun éniinde muhtemelen eski bir kirik oldugunu gésterdi. Hastadaki kiriklar konservatif olarak tedavi edildi.
Erken teshis ve ardindan uygun tedavi, bu hastalarin yasam kalitesinin iyilestirimesine ve sakatliklarin énlenmesine yardimai olabilir.
Anahtar kelimeler: Yetmezlik kingi, romatoid artrit, yasam kalitesi, engellilik

Introduction

Insufficiency fractures are a subtype of stress fracture that
occurs as a result of normal or physiological stress applied to the
bone with reduced resistance. Major risk factors for insufficiency
fractures are primary osteoporosis and secondary osteomalacia
often in combination with old age and female gender. Other
predisposing factors are rheumatoid arthritis (RA) renal failure,
diabetes mellitus, hyperparathyroidism, long-term steroid use,
previous radiotherapy, Cushing disease, liver cirrhosis, multiple
myeloma and Wegener's diasease (1-3).

Resulting from their reduced walking capacity, disease-related
inflammation, and glucocorticoid use, patients with RA have
a higher risk of osteoporosis and fracture than the general

population (4). Recently, chronic inflammation has been
recognized as a potential risk factor for osteoporotic fractures
(5). In a the Health Aging and Body Composition Study, it
was shown that elevated inflammatory markers, such as
Interleukin-2, interleukin-6, C-reactive protein (CRP) and tumor
necrosis factor-a, were associated with osteoporotic fracture (6).
insufficiency fractures in RA patients can occur anywhere in the
body, and one of the most common sites is the pelvis.

This case report highlights a 70-year-old patient with RA
who presented to the hospital with left groin discomfort
and was diagnosed with a pubic ramus and iliac ala fracture.
Parasymphyseal fractures with iliac ala fractures are uncommon,
just as they were in our case (7).
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According to earlier reports, most of RA patients experiencing
pelvic insufficiency fractures react favorably to conservative
treatment. Subject fractures are mostly stable and the pain can
be managed with bed rest (7).

Case Report

A female patient at her seventy with known RA (Rheumatoid
factor: 187 IU/mL, anti-cyclic citrullinated peptide: 7 1U/mL),
primary hypertension and diabetes mellitus complained of left
groin pain with sudden onset and gradually becoming more
severe. Three months after initial presentation she was admitted
to our hospital. She had not been through anything traumatic
recently, while she was unable to weight bear. A radiography of
the pelvis showed a suspicious fracture line at the level of the left
iliac side and pubic ramus (Figure 1). Then patient underwent
computerized tomography (CT) imaging of the left hip joint. CT
showed displaced and partially fragmented fracture lines, which
are thought to be probably belong to the old fracture, in the
anterior of the acetabular roof and superior-inferior pubic ramus
on the left, and nodular hypodense soft tissue densities with
indistinct borders in the intramedullary area (Figure 2a, b).

The patient’s erythrocyte sedimentation rate was 39 mm/h and
CRP was 11 mg/L.

The renal functions were as the following: alanine transaminase:
18.9 U/L, aspartate transaminase: 27.3 U/L, creatinine: 0.82
mg/dL, ure: 43.5 mg/dL, 25-OH vitamin D: 48 ng/mL, calcium:
9.38 mg/dL, phosphorus: 2.92 U/L, parathormone: 88.9 pg/
dL. Patient’s bone mineral density Tscore was -2.1 in the left
femur total, -3.0 in the L1-L4 vertebrae. She has been using
prednisolone 5 mg/day for 15 years, leflunomide 20 mg/
day and hydroxychloroquine 400 mg/day for 8 years for the
treatment of RA.

Figure 1. Fracture line at the level of the left iliac side and pubic
ramus

On physical examination, the patient did not have swollen and
tender joints and had no morning stiffness. [Disease Activity
Score 28 (DAS 28): 3.26], Health Assessment Questionnaire
(HAQ): 0.1 Short Form 36 (SF-36): 52, her pain with [visual
analog scale (VAS), 0-10 mm): 7]. The patient was ambulatory
with a single cane and had a Trendelenburg gait pattern. Left
hip range of motion was normal. There is weakness in the lower
extremity muscles, espicially in the abductor muscles.
Zoledronic acid 5 mg/100 mL was administered intravenously to
the patient for the osteoporosis. The patient’s physical therapy
and rehabilitation program was started. Gait-balance exercises,
strengthening exercises for the muscles of the lower extremities
(especially hip abductors), cold pack and transcutaneous
electrical nerve stimulation (TENS) application on the left
posterior pelvis were performed daily. Tramadol 50 mg/day was
started for her pain. After 2 weeks later the patient’s left hip
pain complaint regressed. It was observed that the patient was
independently ambulated with minimal Trendelenburg gait at
discharge with DAS 28: 2.21, HAQ: 0.05, SF-36: 54%, pain with
VAS: 1 at discharge.

Discussion

Pelvic insufficiency fractures, according to the definition,
occur when bone fails under normal physiologic load. Hence,

Figure 2a, b. Computerized tomography imaging of the right and
left iliac bone fracture and left inferior ramus fracture
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any disease that reduces bone density might be a risk factor
(8,9). The incidence of insufficiency fractures is believed to be
between 1 and 5 percent, depending on the referral population
(1,10). Several conditions may consist bone density and
strength, predisposing patients to insufficiency fractures and
postmenopausal osteoporosis being the most cause among
them. Other risk factors are chronic systemic diseases such as
RA, long term glucocorticoid use and the use of radiotherapy
(1,4). Pelvis insufficiency fractures are becoming more common,
and they can cause significant disability in the elderly (8).
Previously, pelvic insufficiency fractures and parasymphyseal
fractures are separately described in RA patients. Less common
are parasymphyseal fractures with iliac ala fractures (7). These
combination fractures are hypothesized to be caused by the
pelvic ring structure and the vertical shear stress delivered to
this location (11). In our case; the patient has also multiple
risk factors such as RA, long term glucocorticoid treatment
and postmenapousal osteoporosis. Particularly, in our patient,
the pelvic ring was grossly unstable due to a combination of
parasymphyseal and iliac ala fractures, resulting in an inability to
walk. Radiography and CT scan of the pelvis showed displaced
and partially fragmented fracture lines in the anterior of the
acetabular roof and superior-inferior pubic ramus and at the
level of the left iliac side, supporting the diagnosis of pelvic
insufficiency fracture.

The majority of pelvic insufficiency fractures are treated
conservatively with bed rest and analgesia, followed by gradual
mobilisation (9). Our patient’s treatments involved physical
therapy for example gait-balance exercises, strengthening
exercises for the muscles of the lower extremities (especially hip
abductors), cold pack and TENS. And for her pain relief we used
tramadol 50 mg/day. At the end of 2 weeks, the patient’s pain
regressed to a great extent and she started walking unaided.

In conclusion, pelvic insufficiency fracture does not appear
very often in patients with RA and diagnosis is often delayed.
Expanded mindfulness of this condition and determination
of suitable radiological examination methods will result in a
faster and more precise conclusion and early detection of
these fractures followed by appropriate treatment may aid in
improving the quality of life and preventing disability.
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Post-stroke Complication of Shoulder Dislocation and Fracture of
the Humeral Head Due to Osteoporosis: A Case Report

Inme Sonrasi Osteoporoza Badli Komplikasyon Olarak Gelisen Omuz Ciki§i ve Humerus

Basi Kirigi: Bir Olgu Sunumu
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Abstract

Fracture of the humeral head and posterior or anterior dislocations of the shoulder joint due to osteoporosis are rare. Bilateral shoulder
fracture dislocation has recently begun to appear in the literature. Moreover, the occurrence of this lesion following an ischemic stroke appears
to be another new element in its ethiopathogenesis. Here, it was presented as a case report of bilateral shoulder fracture and dislocation in
a patient who previously developed left hemiplegia due to stroke. To our knowledge, this is the first case of o shoulder fracture-dislocation
developed after minor trauma due to osteoporosis in a former stroke patient.
Keywords: Shoulder dislocation, shoulder fracture, hemiplegia, osteoporosis

Osteoporoz nedeniyle humerus basi kirgi ve omuz ekleminin posterior veya anterior ¢ikiklari nadirdir. Bilateral omuz kirikli ¢ikigi yeniden
literatlirde yer almaya baslamistir. Ayrica, bu lezyonun bir iskemik inmeyi takiben ortaya ¢ikmasi, etiyopatogenezinde baska bir yeni unsur gibi
goriinmektedir. Burada daha ©nce inme nedeniyle sol hemipleji gelisen bir hastada bilateral omuz kingi ve ¢ikigi olgusu sunuldu. Bildigimiz
kadariyla bu olgu, inme gecirmis bir hastada osteoporoza bagli mindr travma sonrasi gelisen ilk omuz kirikli ¢ikigi olgusudur.

Anahtar kelimeler: Omuz ¢ikigi, omuz kingi, hemipleji, osteoporoz

Introduction

Stroke is the second most common cause of mortality worldwide
(1). Stroke generally affects the elderly population. The elderly
population is also at risk for osteoporosis and fractures. Post-
stroke patients experience many complications in the early and
late stages, one of which is osteoporosis. Post-stroke metabolic
disorders and physical inactivity cause acceleration of bone mass
loss (2-4). It has been reported in studies that the risk of hip
fractures after stroke is two to four times higher than healthy
controls matched by age (5). Many studies have shown that
significant bone mineral loss is higher especially on the paretic
side in patients with stroke (6).

The rare cases of dislocation of bilateral shoulder fractures
occur during epileptic seizures or in the course of trauma that
occurs during convulsions (7). According to reports from today,
divergence form of these bilateral shoulder fracture dislocation is

a new aspect. Moreover, the occurrence of this lesion following
an ischemic stroke appears to be another new element in its
ethiopathogenesis (8).

Herein, it was presented as a case report of bilateral shoulder
fracture and dislocation in a patient who previously developed
left hemiplegia due to stroke. The patient consent was obtained.

Case Report

A 69-year-old male patient had left hemiplegia due to a stroke
in September 2009. The patient could be ambulatory in the
house with the support of a single person and with a cane. The
patient was withdrawn from his left shoulder while being helped
during the transfer in June 2019, and a fracture and dislocation
occurred in the left shoulder. Later, in September 2019, a
fracture and dislocation occurred in the right shoulder as a result
of excessive pulling on the right shoulder during the transfer of
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the patient. The dislocated shoulder was reduced and remained
in a cast for 20 days (The direct radiography of the patient’s right
shoulder before and after reduction is shown in Figure 1). The
patient, who had fractures and dislocations in both shoulders
within 4 months, was admitted to the physical medicine and
rehabilitation clinic for rehabilitation at wheelchair level. In
the physical examination, the patient had a shortterm sitting
balance. His ambulation was at wheelchair level. FIM motor
was 17, FIM cognitive was 35, total was 52. Brunnstrom upper
limb on the left was 2, hand was 2, lower limb was 3. Range
of motion: Right shoulder passive abduction was 90, internal
rotation was 90, external rotation was 70; left shoulder passive
abduction was 60, flexion was 90, internal rotation was 90,
external rotation was 70. His left supraspinatus and infraspinatus
muscles were markedly atrophied. In laboratory tests; his bone
mineral density (BMD) of the femur neck was -3.4, L1-L4 BMD
was -3.4. Hemogram, biochemical tests, parathormone, calcium,
phosphorus, and alkaline phosphatase values, and 24-hour
urinary calcium values were within normal limits in the blood
tests of the patient. Apart from stroke, the patient did not have
a history of any other disease that could cause osteoporosis or
any medication use. Calcium-vitamin D treatment (1.000 mg/
day calcium, 800 IU/day vitamin D) and zoledronate treatment
(5 mg/year) were initiated for the patient.

The patient was initiated upper extremity electrical stimulation,
ROM exercises, pendulum and stretching exercises as physical
therapy, in addition to balance and coordination exercises,
ambulation training, trunk balance, and bicycle ergometer.
Afterward, walking training was started with auxiliary devices,
first in a parallel bar, then with a rollator. The patient was
discharged after 6 weeks with the help of a walker and ancillary
orthosis, with ambulation.

Discussion

A review of literature revealed more than 15 cases of bilateral
fracture-dislocations of shoulder. Fractures and dislocations of

the shoulder which have been seen in patients with stroke are
associated with epileptic seizures (8). In the literature, we did
not find a case of shoulder fracture-dislocation developed after
minor trauma due to osteoporosis in a former stroke patient.
Physical inactivity is a problem that increases the risk of both
stroke and osteoporosis. Immediately after stroke, patients were
found to have lower BMD compared with law-matched controls
(4). Studies have shown that ambulation is very important in the
first two months after stroke. The therapeutic effects of exercise
have been reported in the elderly, especially those with chronic
diseases and those at risk of stroke, osteoporosis and falling. Low
FIM scores correlated with bone loss (9). Serious osteoporosis
was detected in the case we presented. It was learned that the
patient had a stroke 10 years ago and was able to walk with a
cane and person support. As can be understood from here, it is
seen that the patient has a serious sedentary life and received
assistance during ambulation and transfers. As a matter of fact,
while he was getting help, he had fractures and dislocations in
his left shoulder and then right shoulder.

In conclusion, low BMD may be associated with limited
ambulation and low FIM. Early mobilization should be targeted
in stroke rehabilitation.
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Figure 1. a. Right shoulder radiography posterior dislocation and femoral head fracture, Figure 1. b. Right shoulder radiography after reduction
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We Can Avoid Vasovagal Syncope with the Simple Positioning Rule

Basit Pozisyonlama Kurali ile VVazovagal Senkoptan Korunabiliriz

® Ebru Kiibra Taspolat, ® Mustafa Turgut Yildizgéren*, ® Fatih Bagcier

University of Health Sciences, Basaksehir Cam and Sakura City Hospital, Clinic of Physical Medicine and Rehabilitation, istanbul, Turkey
*Fizikon Medical Center, Department of Physical Medicine and Rehabilitation, Konya, Turkey

Dear Editor;

Myofascial trigger points constitute a common and complex
entity that manifests with different symptoms depending
on their localization. Conventional techniques and invasive
treatment approaches are wused (1). Invasive treatment
modalities include dry needling, local anesthetic administration,
and botox injections. During treatment, side effects may appear
directly depending on the needle penetration sites or indirectly
in autonomic nervous system activation. Complications like
neurovascular injuries, pneumothorax damage, and abdominal
wall damage are side effects of the needle penetration site (2).
On the contrary, vasovagal syncope is an indirect side effect
caused by autonomic nervous system activation (3).

Vasovagal syncope is the transient loss of consciousness resulting
from instantaneous cerebral hypoperfusion characterized by
rapid onset, short duration, and complete spontaneous recovery.
Various conditions, including pain, stress, needle phobia, and
prolonged standing, can trigger it. Vasovagal syncope can
be observed after prodromal symptoms like nausea, pallor,
sweating, dizziness, tinnitus, gray out, and faintness (3).
Therefore, the physician should be aware of this and monitor
the patient for such symptoms. Notably, vasovagal syncope can
be encountered both during and after treatment. Therefore,
monitoring the patient for up to 10 minutes following treatment
would be beneficial.

An important issue that should be addressed while applying
myofascial trigger point therapy is ensuring the physician’s
and patient’s correct positioning during needling. This way,
the physician can ensure procedural ergonomics and access
the treatment site easily. Another critical issue, which can be
overlooked, includes the practices adopted at outpatient clinics
wherein myofascial trigger point therapy is administered. At
the same time, the patient is in a seated position (Figure 1a).
Considering this, the authors recommend administering the
treatment while the patient lies, regardless of the involved

muscle (Figure 1b) (4). Although unnecessary, this approach
minimizes the possibility of vasovagal syncope. Although case
presentations in the literature suggest the association of thicker
needles with vasovagal syncope, there is no clear information
about such an association (3).

The algorithm suggested here is to ensure verbal or physical
communication with the patient during treatment. If prodromal
symptoms appear, the first step is to provide the patient with
a safe environment, not overreact, and elevate the patient’s
legs (4). Nothing is probably required other than terminating
treatment and observing the patient (5). It is recommended to
refer the patient to the emergency department if the symptoms
persist or the patient does not feel well. In relatively rare cases,
when the patient loses consciousness, the patient’s head should
be turned to one side to facilitate breathing. It is recommended
to check the vital signs, perform electrocardiography, and
immediately conduct necessary medical interventions (4).

In conclusion, vasovagal syncope is not a rare occurrence.
Studies in this field would be very important for predicting the

Figure 1. Two different patient position a) dry needling treatment for
upper trapezius muscle in a sitting position, b) dry needling treatment
for upper trapezius muscle in a supine position
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possible risks and reducing the rate of autonomic reflexes. When
encountered, an algorithmic intervention approach should be
planned.

Keywords: Myofascial trigger point, vasovagal syncope,
positioning, dry needling
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