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AMAC VE KAPSAM

Turk Osteoporoz Dergisi, Turkiye Osteoporoz Dernegi'nin sireli yayin organi
olup, osteoporoz ve metabolik kemik hastaliklari icerikli, yayin 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 Uzere yilda 3 sayi ¢ikar.

Turk Osteoporoz Degisi'nin hedefi uluslararasi duzeyde nitelikli, strekli ve
osteoporoz konusunda 6zgln bir periyodik olarak klinik ve bilimsel agidan en
Ust diizeyde orijinal arastirmalari yayinlamaktir. Bununla birlikte egitim ile ilgili
temel yenilikleri kapsayan derlemeler, editoryel kisa yazilar, olgu sunumlari,
orijinal gorlntuler 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¢ hastaliklari, jinekoloji, romatoloji ve fiziksel tip ve
rehabilitasyon uzmanlarinin “bilmesi gerekli olanlar” iyice saptayarak; bunlari
Turk Osteoporoz Dergisi'nde bulmalari icin gerekli diizenlemeler yapilacaktir.

Tiurk Osteoporoz Dergisi, 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, Tiirk Medline, Tirkiye
Atf Dizini tarafindan indekslenmektedir.

Acik Erisim Politikasi

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

Acik Erisim, “[hakem degderlendirmesinden gegmis bilimsel literattiriin], internet
araciligiyla; finansal, yasal ve teknik engeller olmaksizin, serbestce erisilebilir,
okunabilir, indirilebilir, kopyalanabilir, dagrtilabilir, basilabilir, taranabilir, tam
metinlere baglanti verilebilir, dizinlenebilir, yazilima veri olarak aktarilabilir ve her
tarli yasal amacg icin kullanilabilir olmasi“dir. Cogaltma ve dagitim Uzerindeki
tek kisitlama yetkisi ve bu alandaki tek telif hakki roli; kendi calismalarinin
bUtlinligu Gzerinde kontrol sahibi olabilmeleri, gerektigi gibi taninmalarinin ve
alintilanmalarinin saglanmasi icin, yazarlara verilmelidir.

Abone islemleri
Turk Osteoporoz Dergisi, Ulkemizde gérev yapan fiziksel tip ve rehabilitasyon
uzmanlarina, akademisyenlerine ve osteoporoz’a ilgi duyan diger tim tip
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branslarina mensup uzmanlara Ucretsiz olarak dagitimaktadir. 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 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

izinler

Baski izinleri icin bagvurular Editor ofisine yapilmalidir.

Editor: Prof. Dr. Yesim Kirazli

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

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

Materyal Sorumluluk Reddi

Turk Osteoporoz Dergisi yayinlanan tiim yazilarda gorUs ve raporlar yazar(lar)in
gorusidur ve Editor, Editoryel kurul ya da yayincinin gorlsu degildir; Editor,
Editoryel kurul ve yayinc bu yazilar icin herhangi bir sorumluluk kabul
etmemektedir.

Reklam

Reklam ile ilgili basvurular Yayinevi'ne yapiimalidir.

Yayinevi: Galenos Yayinevi

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

Faks: +90 212 621 99 27

Web Sayfasi: www.galenos.com.tr

E-posta: info@galenos.com.tr
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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.

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: Atakéy 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

Permissions

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

Editor: Prof. Dr. Yesim Kirazli

Address: Atakdy 4. Kissm 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

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 Girani 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
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YAZARLARA BILGi

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

Dergi, osteoporoz, metabolik kemik hastaliklari ve rehabilitasyon alanlariniilgilendiren tiim konulardaki
yazilari yayinlar. Dergide orijinal makalelerin disinda derleme yazilar, orijinal olgu sunumlari, editore
mektuplar, bilimsel mektuplar, egitim yazilari, yeni literatir ozetleri ve gelecek kongre/toplanti
duyurulari da yayinlanir.

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

Yazilarda Tiirk Dil Kurumu'nun Tiirkce S6zliigii ve Yazim Kilavuzu temel alinmalidir. ingilizce yazilan
yazilar ¢zellikle desteklenmektedir.

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

Editor tarafindan, etik kurul onayr alinmasi zorunlulugu olan klinik arastirmalarda onay belgesi talep
edilecektir. insan (zerinde yapilan deneysel arastirmalarin bildirildigi yazilarin metnin  icerisinde,
yazarlarin bu arastirmanin proseduriniin sorumlu olan etik kurulun insan Uzerine deney yapiima
etik standartlarina (kurumsal ve ulusal) ve 2013 yilinda revize edilen1964 Helsinki Deklarasyonuna
uyuldugunu ve hastalarin onaylarinin alindigini belirtimelidir. 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 etik kurulu
onay'ni alinmalidir.

Yazilarin iceriginden ve kaynaklarin dogrulugundan yazarlar sorumludur.

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

TUm yazarlarin cikar ¢atisma olmadigini, bilimsel katki ve sorumluluklarini bildiren toplu imza ile
yayina katilmalidir.

TUm yazlar, editor ve ilgili editor yardimailar 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 degerlendiriimesine olanak tanimaktadir. Makale génderimi
yapilirken sorumlu yazarin ORCID (Open Researcher ve Contributor ID) numarasi belirtiimelidir. http://
orcid.org adresinden Ucretsiz olarak kayit olusturabilir.

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

Yazinin tiimiinin 5000 kelimeden az oimasi gerekmektedir. ilk sayfa haric tim yazilarin sag st
koselerinde 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 trleri icin
gecerlidir.

Orijinal Makaleler

1) Baslk Sayfasi (Sayfa 1)

Yazi basliginin, yazar(lar)in bilgilerinin, anahtar kelimelerin ve kisa basliklarin yer aldigi ilk sayfadir.
Tiirkce yazilarda, yazinin ingilizce basligi da mutlaka yer almalidir; yabanc dildeki yayinlarda ise
yazinin Tiirkce basligi da bulunmalidir. Tirkce ve ingilizce anahtar sozciikler ve kisa basiik da baslk
sayfasinda yer almalidir.

Yazarlarin isimleri, hangi kurumda calistiklari ve acik adresleri belirtilmelidir. Yazismalarin yapilacagi
yazarin adresi de ayrica acgik olarak belirtiimelidir. 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 tebli§ edilmis ya da 6zeti
yayinlanmis ise bu sayfada konu ile ilgili agiklama yapilmalidir.

Yine bu sayfada, dergiye gonderilen yazi ile ilgili herhangi bir kurulusun destegi saglanmissa
belirtimelidir.

2) Ozet (Sayfa 2)

ikinci sayfada yazinin Tiirkce ve ingilizce dzetleri (her biri icin en fazla 200 sézcik) ile anahtar
sozclkler belirtiimelidir.

Ozet bolumu; Amag, Gereg ve Yontem, Bulgular, Sonug seklinde alt basliklarla diizenlenir. Derleme,
vaka takdimi ve egitim yazilarinda 6zet bolumu alt basliklara ayrilmaz. Bunlarda ézet bolimii, 200
kelimeyi gegmeyecek sekilde amaclar, bulgular ve sonuc climlelerini icermelidir.

Ozet bolimiinde kaynaklar gésterilmemelidir. Ozet bélimiinde kisaltmalardan mimkiin oldugunca
kaginilmalidir. Yapilacak kisaltmalar metindekilerden bagimsiz olarak ele alinmalidir.

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

Genel Kurallar bolimine uyunuz.

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

Giris bolimu calismanin mantigi ve konunun gegmisi ile ilgili bilgiler icermelidir. Calismanin sonuglari
giris bollimiinde tartisiimamalidir.

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

Bulgular bélimi 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 literattir(in, yazarlarin bulgulari ile direkt iligkili olmasina dikkat edilmelidir.

Tesekkir mimkiin oldugunca kisa tutulmalidir. Calisma icin bir destek verilmisse bu bélimde séz
edilmelidir.

Calismanin kisithliklart baghgr altinda calisma strecinde yapilamayanlar ile sinirlari ifade edilmeli ve
gelecek calismalara iliskin 6neriler sunulmalidir.

Sonug bashgr altinda calismadan elde edilen sonug vurgulanmalidir.

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

4) Kaynaklar

Kaynaklarin gercekliginden yazarlar sorumludur.

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

Kisisel gortismeler, yayinlanmamis veriler ve heniiz yayinlanmamis calismalar bu bélimde 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. Tim referanslar Vancouver
sistemine gore asagidaki sekilde yazilmalidir.

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 Bolim:

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 editor 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

Tim tablolar, grafikler veya sekiller ayri bir kagida basiimalidir. Her birine metinde gecis sirasina
gére numara verilmeli ve kisa birer baslik yazilmalidir. Kullanilan kisaltmalar alt kisimda mutlaka
aciklanmalidir. Ozellikle tablolar metni agiklayici 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
kullaniimamalidir.

Ozel Béliimler
1) Derlemeler:

Derginin ilgi alanina giren tim derlemeler editérlerce degerlendirilir; editrler 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 bélumlerini icerir.

3) Editére Mektuplar:

Bu dergide yayinlanmis makaleler hakkinda yapilan degerlendirme yazilandir. Editér génderilmis
mektuplara yanit isteyebilir. Metnin bélimleri yoktur.

4) Bilimsel Mektuplar:

Bu yazilar orijinal arastirma yapisinda olmayan bilimsel ilgi uyandirabilen yeni fikir, bulus ve verilerin
sunuldugu on bildirilerdir. Bu konuyla ilgili gelecekteki yayinlara merak uyandirmayr amaclar. Metnin
bélumleri yoktur.

5) Egitim Yazilari:

Bu kategoride otdrler osteoporoz, metabolik kemik hastaliklari ve rehabilitasyon konularindaki glincel
bilgileri ozetlerler.

Yazisma
Tim yazismalar dergi editorliglinin asadida bulunan posta veya e-posta adresine yapilabilir.

Adres:

Tiirkiye Osteoporoz Dernegi

Atakdy 4. Kisim 0-121 Bloklari, K: 3, D: 6 Bakirkdy-istanbul, Tiirkiye
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,

Ulkemizi ve diinyay! etkisi altina alan COVID-19 hastaligi nedeniyle tim saglik personelinin stiin sorumluluk bilinci ve biyiik 6zveriyle calistigi bu zor
glnlerin sonuna yaklasmis olmayi gontlden diliyoruz. Bu salgin nedeniyle tim dinyada yapilmasi planlanan bir¢ok bilimsel kongre iptal edilmistir
veya yiiz ylze yapilan kongrelerin yerini online kongreler almistir. Osteoporoz, Osteoartrit ve Kas iskelet Sistemi Hastaliklari Diinya Kongresi (WCO-
IOF-ESCEOQ) Berlin 2022 tlimdyle online kongreye dénlstlrilmis olup, 24-26 Mart tarihlerinde gerceklestirilecektir. Bu kongrede Turkiye Osteoporoz
Dernedi aktiviteleri Ulusal Dernekler Kdyii'nde poster sunumu olarak yerini alacaktir. Ayni zamanda dernegimiz adina “COVID-19 ve Kas-iskelet
Sistemi” baslikli bir sempozyum dizenlenmis olup, konuyla ilgili Gi¢ konferans sunumu yapilacaktir.

Tirkiye Osteoporoz Dernedi tarafindan gerceklestirilecek olan; OSTEOAKADEMI 2022 Sempozyumu’nun ana temasi “OSTEOAKADEMI 2022
Sorularinizi Yanitliyor” olarak belirlenmistir. OSTEOAKADEMI 2022, 13-15 Mayis 2022 tarihlerinde Ilica Otel Cesme, izmir'de gerceklesecektir.

Osteoporoz, osteoartrit ve kas iskelet sistemi agrilari konularindaki bilgilerimizi gtincellemek amaci ile 3 giinliik fiziki katilimli bir akademi ile sizlerle
bilgi paylasiminda bulunmayi planladigimiz OSTEOAKADEMI 2022'de osteoporoz ve osteoartrit hakkindaki tedavi algoritmalarina, osteoporozdan
korunmaya, ikincil osteoporoza, steroid olmayan anti-enflamatuvar ilaglar hakkindaki son dénem tartismalara yer verilecektir.

Akademi programinin bilimsel agidan siz degerli meslektaslarimizin katilim ve katkilarr ile zenginlesecegine inaniyoruz.

Siz degerli meslektaslarimiza calismalarinizda kolayliklar diler; OSTEOAKADEMI 2022 Cesme, izmir'de hep birlikte olmak dilegiyle sevgi ve saygilarimi
sunarim.

Editor
Prof. Dr. Yesim Kirazh
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Osteoporosis: An Underdiagnosed Problem in Patients with
Ankylosing Spondylitis

Osteoporoz: Ankilozan Spondilitli Hastalarda Yeterince Tani Konmamis Bir Problem

©® Yesim Kirazl, ® Ece Cinar

Ege University Faculty of Medicine, Department of Phsyical Medicine and Rehabilitation, [zmir, Turkey

Abstract

Patients with ankylosing spondylitis (AS) are at an increased risk of osteoporosis (OP) and subsequent osteoporotic fractures due to bone
fragility. Although AS is a risk factor for developing new-onset OP there are no existing guidelines to routinely assess patients with AS
for OP and young men are less likely to be screened. Given that the underestimation of OP in patients with AS can have serious health
consequences, a greater emphasis should be placed on this association. Major risk factors for vertebral fractures in AS include low bone
mineral density (BMD) at the femoral neck and total hip (but not lumbar spine), male sex, longer disease duration, higher disease symptom
scores, inflammatory bowel disease, and structural severity of the disease. The major pathophysiological mechanisms for osteoporosis appear
to be systemic inflammation and low BMD resulting from decreased daily physical activity caused by pain, stiffness, and ankyloses. The
weight of evidence is strongly in favor of the interleukin (IL)-17-IL-23 axis, tumor necrosis factor-o. and gut immunopathobiology as central
components affecting bone in AS.

Keywords: Ankylosing spondylitis, osteoporosis, fracture, systemic inflammation

(074

Ankilozan spondilitli (AS) hastalar, kemik frajilitesi nedeni ile osteoporoz (OP) ve kirik gelisimi acisindan artmis risk altindadirlar. AS varligi, OP
gelisimi agisindan risk olusturmakla birlikte, AS hastalarinda OP taramasina yonelik bir kilavuz bulunmamaktadir ve geng erkek hastalar daha
da nadir taranmaktadir. AS hastalarinda OP tanisinin gézden kagirilmasinin ciddi sonuglari olabilecegi gdzéniine alindiginda, bu iliskinin &nemi
daha da belirginlesmektedir. AS hastalarinda vertebral fraktlr gelisimi acisindan risk faktérleri femur total ve femur boynunda saptanan dusik
kemik mineral yogunlugu (KMY), erkek cinsiyet, uzun hastalik slresi, ylksek hastalik semptom skorlari, enflamatuvar barsak hastaligi varligi
ve hastaliga bagli deformitelerin fazla olmasidir. Lomber KMY ile iliski yoktur. OP gelisimi acisindan ana patofizyolojik mekanizma, sistemik
enflamasyonun yani sira, adri, ankiloz ve tutukluga bagl azalmis fiziksel aktivite ve buna bagl distik KMY’dir. AS hastalarinda kemik ve KMY
Uzerine interleukin (IL)-17, IL-23 aksl, timor nekrozis faktdr-o ve barsak imminopatobiyolojisinin etkilerine dair de kanitlar mevcuttur.
Anahtar kelimeler: Ankilozan spondilit, osteoporoz, kirik, sistemik enflamasyon

Introduction

Ankylosing spondylitis (AS) is a chronic inflammatory disease
involving the sacroiliac joints and spine; in some cases, the
peripheral joints, entheses, and/or extraarticular structures
may also be involved (1). Osteoporosis is considered to be a
musculoskeletal disease identified by a decreased bone mineral
density (BMD); the disease has also been shown to correlate
with subsequent fragility fractures (2). Studies have indicated

that patients with AS are at increased risk of osteoporosis
and subsequent osteoporotic fractures due to bone fragility
(3). The likelihood of a vertebral fracture occurring in AS is
up to four times the risk compared with control groups (3,4).
However, evidence on the risk of hip fractures in patients with
AS is inconsistent and fragility fracture incidence at other sites
is not well known (3). It has been demonstrated that, in AS
patients, a low BMD and bone loss are observed within the first
10 years of disease (5). Quantitative computed tomography
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(QCT) measurements of AS patients showed that osteopenia/
osteoporosis in the cortex of proximal femur is general in early
stage of the disease (6). QCT can also estimate BMD in vertebral
bodies avoiding bone-adjacent osteoproliferative changes.
QCT can detect early vertebral bone loss in AS and shows
deterioration of vertebral body bone loss with progressive spinal
disease, where AP lumbar spine BMD, assessed by DXA, shows
increased bone mass.

Several studies have demonstrated that the prevalence of
osteoporosis among AS patients varies widely, from 9% to
40.7% (6,7). The difference in the follow-up period, as well as
differences in geographical region [Netherlands (9%), China
(9.7%), Morocco (25%), and Germany (40.7%)], different BMD
measurements and sex disparity may contribute to this variability.
In addition, studies describing the association between AS and
osteoporosis are relatively small-scale [504 cases (7) and 17
cases (8)].

But, a nationwide retrospective cohort study to investigate this
epidemiologic evidence was conducted in Taiwan and data were
obtained from the Taiwan National Health Insurance Research
Database (NHIRD) (9). Of 10,290 participants, 2,058 patients
with AS and 8,232 patients without AS were enrolled from
the NHIRD between 2000 to 2013. Cumulative incidences
of osteoporosis were compared between 2 groups and the
study explored the incidence of newly diagnosed osteoporosis
in patients with and without AS. The incidence rate ratio of
osteoporosis in AS patients was 2.17 times higher than that
non-AS group (95% confidence interval, 1.83-2.57). This is much
lower than has been previously shown in the small-scale studies.
This may be due to the younger population in this study (38
years old), the male/female ratio, genetic heterogeneity, and
the duration of disease. Old age (>65 years old), female sex,
and dyslipidemia may be considered as potential risk factors for
developing subsequent osteoporosis in this study (9). According
to other studies, major risk factors for vertebral fractures in AS
include low BMD at the femoral neck and total hip (but not
lumbar spine), male sex, longer disease duration, higher disease
symptoms scores, inflammatory bowel disease, and the duration
and structural severity of the disease (3,10). Two notable issues
arise from these data. Firstly, there is a need to understand
the relative effects of vertebral body bone loss and of disease-
specificrelated changes in spinal structure in contributing risk to
fracture; and secondly it is important to understand that dual-
energy X-ray absorptiometry (DXA) derived lumbar spine BMD
does not predict vertebral fractures (11).

Why Osteoporosis in AS is Underdiagnosed and
Underestimated?

Many studies have highlighted the possibility of underdiagnosis
of osteoporosis among the AS population (9,12). There are
several potential reasons for this underestimation (9,13). First,
AS-related syndesmophytes falsely increase the BMD measured
by DXA. Second, patients with AS usually don't seek medical
treatment unless severe symptoms occur; this, in turn, may result

in low DXA or X-ray utilization and thus fewer opportunities for
a diagnosis of osteoporosis. One study supports this speculation,
reporting that only patients with the most severe vertebral
fracture will seek medical advice. Third, clinicians may overlook
osteoporosis due to the aim of the initial treatment frequently
being directed at the control of symptoms. Fourth, osteoporosis
is not usually suspected in a young-male dominant patient
group and young men are less likely to be screened according
to practice guidelines.

Consequences of Vertebral Body and Spinal Fractures
in AS

The surgical literature is rich with case reports highlighting the
consequences of sustaining spinal, not just vertebral body,
fragility fractures in AS (11,14). Serious complication risk is
high, and effects can be catastrophic (67% of patients with
neurological complications; 3% mortality within 3 months).
Such consequences probably relate to the mechanical effects
of fracture through a rigid, or semiigid, spine where extra-
skeletal new bone formation (e.g. syndesmophytes, posterior
vertebral element ankylosis) results in reduced dissipation of
loading forces at the time of fracture and displacement of large,
rather than small, segments of bone tissue. A large number
of the 345 patients with AS in the literature have had cervical
spine fractures, not an area in the spine typically associated with
vertebral osteoporosis in the general population. This suggests
that cervical spine fractures, and by logical extension all spinal
fractures in AS, may relate critically to skeletal fragility from
compromised vertebral structure and strength as well as low
vertebral body bone mass (14).

Predicting Osteoporosis and Fracture Risk in AS

Osteoporosis and fracture risk will be a function of both
nonspecific and AS disease-specific factors. There are some data
showing that general fracture risk assessment tools (e.g. FRAX®
or Q-Fracture) can be legitimately applied for AS patients. FRAX®
predicts a higher 10-year risk of fracture in axSpA compared
with controls (15) but FRAX® fracture prediction has not been
widely examined across different SpA populations. Hip BMD
measurement assessed by DXA predicts vertebral fracture in AS
but anteroposterior lumbar spine BMD measurement does not;
a likely result of syndesmophytes and calcification of ligaments.
Another study (which has a 5-years of long follow-up, many
measuring sites) suggested that the best site to assess bone loss
in AS patients is the femoral neck and that inflammation has
an adverse effect, and the use of bisphosphonates and tumour
necrosis factor (TNF) inhibitors has a positive effect, on BMD in
AS patients (16).

Trabecular bone score (TBS) is a bone texture measurement
derived from the spine DXA image that indicates bone quality
and fracture risk independent of BMD. Using the Manitoba Bone
Density Program database, it was shown that TBS was lower in
AS patients with incident major osteoporotic fractures compared
to AS patients without fractures (1.278+0.126, compared to
1.178+0.136, p<0.001) (17). It is the first analysis of TBS for
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fracture prediction as an incident event in AS. TBS independently
predicted major osteoporotic and clinical spine fracture in AS
independent of FRAX (17).

In addition to that, trabecular bone loss assessed using TBS is
longitudinally associated with spinal progression of axSpA. The
more severe the trabecular bone loss, the stronger the effect on
the progression of the spine (18).

TBS is not influenced by syndesmophyte formation, negatively
correlates with systemic inflammatory markers, and is a
promising technique for monitoring vertebral body osteoporosis,
specifically in axSpA (17).

Pathophysiological Mechanisms

The major pathophysiological mechanisms for osteoporosis
appear to be systemic inflammation and low BMD resulting
from decreased daily physical activities caused by pain, stiffness,
and/or ankyloses (9).

Over the past several years, a pathophysiological role for
the interleukin (IL)-23-IL-17 pathway in human disease has
been defined. AS, is now acknowledged to be triggered by
dysregulated IL-23-IL-17 pathway activation. The unique bone
phenotype that occurs in AS is a surprising coexistence of both
systemic bone loss and periosteal and entheseal bone formation
and is likely to be the result of the actions of IL-23 and/or IL-
17 on bone. However, the effects of these cytokines on bone
cells are complex, and controversy remains regarding their exact
roles in the specific bone microenvironments relevant to AS (19).
According to a study that investigated the effect of miR-214,
the production of which is stimulated by IL-17A, on bone loss
in AS showed that the levels of IL-17A and miR-214 were much
higher in the serum of patients with AS than in that of healthy
controls (20). The level of miR-214 in the serum of AS patients
has potential diagnostic value. The production of miR-214 in
osteoblasts is stimulated by IL-17A. It is an important inhibitor of
bone formation in AS, and the serum level of miR-214 might be
of potential diagnostic value for AS (20).

There is extensive experimental and clinical evidence linking
tumor necrosis factor-o. to osteoclast development however
a direct role on osteoblast formation has remained somewhat
controversial; on balance most studies report that TNF-a inhibits
osteoblast differentiation (11). The TNF superfamily includes
the osteoclast differentiation factor, receptor activator of NF-
kB ligand (RANKL), and its decoy receptor, osteoprotegerin
(OPG). General inflammatory cell infiltration makes a significant
contribution to osteoclast formation and bone turnover. The
RANKL: OPG ratio determines the extent of osteoclastogenesis
(11).

Alterations in the human microbiome are associated with
various disease states; but it is not known whether there are
direct roles on bone loss and/or formation. Osteomicrobiology
refers to the role of microbiota in bone health and how the
microbiota regulate postnatal skeletal development, bone
ageing, and pathologic bone loss (21). In patients with SpA, itis
unclear whether enteral dysbiosis and gut immunopathobiology

are direct contributors to bone changes but a growing body
of literature shows that there are links between the gut
and bone that may go beyond inflammation alone (22,23).
Addressing dysbiosis may be fruitful: the probiotic Lactobacillus
reuteri reduces intestinal dysbiosis, prevents intestinal barrier
dysfunction and suppresses osteoclast differentiation; and the
results of how the SpA inflammasome and AS pathogenesis
might be influenced by faecal microbiota transplantation, are
awaited with interest.

Therapeutic Measures to Address Osteoporosis in
SpA

Therapeutically addressing bone pathophysiology in SpA is
a challenge. Therapies will need scrutiny for their success at
reducing and not worsening the fracture risk.

Non-steroidal anti-inflammatory drugs (NSAIDs) are the initial
treatment in SpA, and clearly work well in reducing symptoms;
however, whether NSAIDs reduce fracture risk, is unknown.
Accordingly, conventional synthetic disease-modifying anti-
rheumatic drugs (csDMARDs) have not been studied for their
effect on vertebral fracture risk or osteoproliferation otherwise
(24).

Directly inhibiting osteoclast function with
bisphosphonate increases lumbar spine bone mass in the short
term in AS patients (25). However, the effect of bisphosphonates
on spinal fracture risk, is unknown. Bisphosphonates might
promote osteoproliferation. It is not known if the structural
integrity of ossified spinal entheses and syndesmophytes
have incorporated bisphosphonate into their structure. Would
bisphosphonate incorporation lead to even less strength than
might be present otherwise in the spinal structure overall? It is
not known at all (11).

In another study, the efficacy, safety, and persistence on the
treatment of the combination of biologic DMARDs (bDMARDs)/
denosumab versus bDMARD in patients with rheumatic
musculoskeletal diseases were tested (26). The combination of
bDMARD and denosumab did not not alter the efficacy and the
safety profile of the bDMARD in patients. Future studies verifying
the radiological disease inhibition could support denosumab use
in rheumatic musculoskeletal diseases other than rheumatoid
arthritis, when complicated by OP

TNF inhibitors: Inhibiting TNF-at is associated with increases in
spinal bone mass of the AS patients in the short term. One-
year anti-TNF therapy halted generalized bone loss in association
with clinical improvement in AS (27). It will be important to
know where exactly and how bone is gained with ant-TNF
therapy at a tissue level and how that affects fracture risk. The
first longitudinal HRpQCT study in patients with AS strengthen
the importance of controlling disease activity to maintain bone
density in the peripheral skeleton. Treatment with TNF inhibitor
=4 years during follow-up of AS patients was associated with
increases in cortical vBMD and cortical area at tibia, whereas
exposure to bisphosphonates was associated with increases in
cortical measurements at radius. No disease-related variables or

intravenous
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treatments were associated with changes in trabecular vBMD.
This study strengthen the importance of controlling disease
activity to maintain bone density in the peripheral skeleton (28).
Also, an increase of BMD in the lumbar spine after 2 years of
secukinumab treatment in patients with AS was found that was
probably unrelated to radiographic progression. No relevant
effects of secukinumab on bone turnover biomarkers were
documented (29).

Calcium: Calcium is involved in many physiopathological
processes, including inflammation, bone loss and bone
formation, all of which occur in AS. Many AS patients suffer
from concomitant osteopenia or osteoporosis, which represent
indications for calcium supplementation. Conversely, there are
still concerns about the use of calcium salts for the prevention
of bone fragility generally. In these cases, biologic agents may
indirectly normalize calcium dysmetabolism by rebalancing
the cytokine milieu, in turn associated with bone remodeling.
Calcium supplements may be disadvantageous for entheseal
calcifications, but so far there are no clear data confirming that
such an association exists (30).

Vitamin D: According to a study, the mean serum
25-hidroxyvitamin D [25{(OH)D] levels in AS patients were
significantly lower compared to healthy controls (27.73+14.27
vs. 38.46+8.11 ng/mL, p<0.001) (25). Among the AS patients,
60% exhibited hypovitaminosis D. AS patients scores. Additionally,
BMD and Z scores at lumbar and femoral sites were significantly
reduced in patients with hypovitaminosis D (p<0.05). Serum 25-
(OH)D was positively correlated with lumbar and femoral BMD
and lumbar and femoral Z scores, whereas, negatively correlated
with AS disease activity score with Creactive protein (ASDAS-
CRP), bath ankylosing spondylitis functional index, and modified
stoke ankylosing spondylitis spine score. ASDAS-CRP was the
only significant predictor of hypovitaminosis D in AS patients
(31).

Hypovitaminosis D is prevalent among AS patients and is
associated with increased risk of active disease, impaired
function, radiographic severity and bone mineral loss. Future
studies with a larger sample size are recommended to assess
the impact of vitamin D deficiency on radiological progression in
AS and to address whether or not vitamin D supplementation
will help control the active disease (31).

Treatment of vitamin D deficiency was proposed as an
effective way to improve bone strength in AS patients with hip
involvement. In this study, it was shown that AS patients have
lower bone strength once the disease progresses to include
radiologic hip involvement. The stiffness index (SI) calculated
by quantitative ultrasound (QUS) was used to compare the
bone strength between patients with AS with radiographic hip
involvement and those without radiographic hip involvement
(32).

Conclusion

Patients with AS have a higher risk of developing osteoporosis.
Although AS is a risk factor for the development of new-onset

osteoporosis, there are no existing guidelines to routinely assess
patients with AS for osteoporosis, and young men are less likely
to be screened. Given that the underestimation of osteoporosis
in AS patients can have serious health consequences, a greater
emphasis should be placed on this association.

The major pathophysiological mechanisms for osteoporosis
appear to be systemic inflammation and low BMD resulting
from decreased daily physical activities caused by pain, stiffness,
and ankyloses. The weight of evidence is strongly in favour of
the IL-17-1L-23 axis, TNF-a. and gut immunopathobiology as
central components affecting bone in AS.
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The Relation Between Vitamin D, Severity of Knee Osteoarthritis
and Inflammatory Parameters

D Vitamini, Diz Osteoartriti Siddeti ve Enflamatuvar Belirtecler Arasindaki lliski

© Fulya Bakilan, ® Burcu Ortanca

Eskisehir City Hospital, Clinic of Physical Medicine and Rehabilitation, Eskisehir, Turkey

Abstract

Objective: The pathogenesis and progression of osteoarthritis (OA) are related to low-grade inflammation. Objectives were conducted,;
first to investigate whether neutrophil-to-lymphocyte, platelet-to-lymphocyte ratios are appropriate parameters to determine low-grade
inflammation in knee OA. The second objective was to evaluate whether vitamin-D deficiency contributes to the severity of OA and these
inflammatory parameters as well.

Materials and Methods: 623 patients with knee-pain were evaluated retrospectively, 136 patients with knee OA were included.
25-hidroxyvitamin D, complete-blood count, Creactive protein, erythrocyte-sedimentation rate, knee radiographs (Kellgren-Lawrance scale)
was recorded.

Results: “Vitamin-D deficiency” was detected in 52.2% of all patients (<20 ng/mL). Blood parameters and severity of knee OA was found
similar between patients with “25-hidroxyvitamin D <20 nanogramme/mililiters” and “=20 nanogramme/mililiters.” 59.5% of patients had
“mild OA,” 40.4% of patients had “moderate-to-severe OA.” All parameters were found similar between these two groups, only age was
found significantly higher (p<0.001) in patients “moderate-to-severe OA."”

Conclusion: Neutrophil to lymphocyte, platelet to lymphocyte ratios are not found as appropriate parameters in determining low-grade-
inflammation in knee OA; moreover there were found no relation between vitamin-D deficiency and both radiological severity and
inflammation parameters in knee OA.

Keywords: Inflammation, knee osteoarthritis, vitamin D

Amac: Osteoartritin (OA) patogenezi ve progresyonunun distk dereceli enflamasyon ile iliskili oldugu bilinmektedir. Bu calismanin amaci
Oncelikle notrofil/lenfosit orani ve platelet/lenfosit oranlarinin OA’daki distk diizey enflamasyonunu belirlemede uygun parametreler olup
olmadigini arastirmaktir. ikincil amac da D vitamini eksikliginin, OA’nin radyolojik siddetine ve enflamatuvar parametrelere katkida bulunup
bulunmadigini aragtirmaktir.

Gerec ve Yontem: Diz agrisi ile basvuran toplam 623 hasta dosyasi incelenerek, calismaya dahil edilme kriterlerine uyan, 136 diz
osteoartritli hasta dosyasi calismaya dahil edilmistir. 25-hidroksivitamin D, tam-kan sayimi, eritrosit sedimentasyon-hizi, C-reaktif protein ve diz
radyografilerindeki Kellgren-Lawrance evreleri kayit edilmistir.

Bulgular: Calismamiza alinan hastalarin %52,2'sinde D vitamini eksikligi saptanmistir (<20 ng/mL). D vitamini degeri <20 ng/mL ve =20 ng/
mL olan hastalar arasinda ne OA siddeti ne de enflamasyon parametreleri acisindan fark saptanmamistir. Radyografik osteoartrit hastalarin
%59,5'inde hafif diizeyde, %40,4'Unde ise orta-siddetli dlizeyde saptanmistir. Yas acisindan degerlendirildiginde ise, orta-siddetli OA olan
hastalarin yasl, istatistiksel olarak hafif OA’si mevcut olan hastalara gore fazla bulunmustur (p<0,001). Yas disindaki parametreler agisindan,
hafif ve orta-siddetli OA'si olan hastalarda fark saptanmamistir.

Sonug: Bu calismada, nétrofil/lenfosit orani ve platelet/lenfosit oraninin, diz osteoartritindeki diisiik dereceli enflamasyonu belirlemede
yetersiz oldugu sonucuna ulasilmistir. Ayrica D vitamini eksikliginin, radyolojik olarak OA siddeti ve enflamatuvar parametreler (izerine etkisi
saptanmamistir.

Anahtar kelimeler: Enflamasyon, diz osteoartriti, vitamin D
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Introduction

There is evidence that the progression, also the pathogenesis
of osteoarthritis (OA) has a relationship with low-grade-
inflammation (1). Inflammation in synovium; histologically,
synovitis involved infiltration of inflammatory cells, such as
mononuclear cells (2) inflammatory mediators and cytokines
resulting with degenerative changes in cartilage and often
contributing to radiographic damage (3) in knee OA (4-6).

It is important to prove the inflammation of patients with knee
OA in routine clinical practice to know the progression. In recent
studies, many inflammatory parameters were investigated in
knee OA and there are conflicting results. Creactive protein
which a marker of inflammation, is predictive of the progression
of OA (7). And also a simple ratio of neutrophil to lymphocyte
(NLR) and platelet to lymphocyte ratios (PLR) are easily measured
from complete blood count, are inexpensive systemic markers
for subclinical low grade inflammation in many circumstances,
In inflammation and stress responses, neutrophil counts
increases and lymhocyte counts decreases. On the other hand
many inflammatory mediators such as IL-6, decreases the level
of platelet by stimulating platelet production (8). Furthermore
platelet stimulation takes place giving way to neutrophil
stimulation. In inflammation, both platelet and neutrophil
levels increase, lymhocyte count decreases in peripheral blood.
Higher blood NLR and PLR was reported to be related with
many rheumatological diseases (9,10). Also in knee OA, some
studies found their levels elevated (11,12) conversely in some
studies they were not found elevated (13). On the other hand,
a higher cartilage loss was reported with vitamin-D insufficiency
as well [25-hydroxyvitamin D (25{(OH)D)<20 nanogramme/
mililiters], normal levels of vitamin D is important for both
musculoskeletal system (14,15) also for other systems (16,17).
However, some consicting studies reported that vitamin D
insufficiency is not associated with knee-OA (18-21). It is known
that, vitamin D modulates insammatory cytokines (22) which
contribute to the pathological process of knee-OA. Besides that,
vitamin D deficiency has a relationship with elevated C-reactive
protein (CRP) concentrations (23) and NLR, PLR (24) in other
diseases. Considering the effects of vitamin D on inflammation,
it is expected that vitamin D deficiency may contribute to OA
progression.

In the above studies, the effect of vitamin D on either OA
severity or inflammatory parameters were investigated. This
study was designed to determine the effect of vitamin D on both
OA severity and inflammatory parameters, also to investigate
whether NLR, PLR are appropriate parameters in routine clinical
practise to determine low-grade inflammation in knee OA.

Materials and Methods

This is a retrospective investigation of our outpatient clinic
patients with knee ache between January 2019 and May 2020
by searching their records. The datas of 623 patients with knee
ache were reviewed for gender, age, 25-(OH)D levels, complete
blood count and knee radiographs.

Inclusion criteria were as follows: aged between 40-80 years
with records of 25{(OH)D levels, complete blood count and
knee graphies. Exclusion criteria were as follows: patients with
knee surgery, total knee arthroplasty, rheumatoid-factor and
antinuclear antibodies positivity and rheumatological diseases,
hematological diseases, infectious diseases, bone/soft tissue
tumors.

Knee radiographs were interpreted by two physical therapy and
rehabilitation specialists for Kellgren-Lawrance (K-L) scale (25):
grade O- normal, grade 1- doubtful narrowing in the joint space,
possible osteophyte, grade 2- definite osteophyte, possible
narrowing in the joint space, grade 3- moderate osteophytes,
definite norrowing in the joint space, some sclerosis, grade
4- marked narrowing in the joint space, severe sclerosis and
definite bone ends deformity.

The level of 25-(OH)D, the count of platelet, neutrophil and
lymphocyte, the NLR and PLR, mean platelet volume, erythrocyte
sedimentation rate (ESR), CRP records were taken from blood
tests. Serum 25-(OH)D values; 0-19.99 ng/mL (50 nmol/mL)
was defined as vitamin D deficiency (26).

The study was carried out with the approval of the Council
of Ethics of the Eskisehir Osmangazi University Non-Invasive
Clinical Researches Ethics Committee (decision no: 23, date:
11.08.2020).

Statistical Analysis

The distribution of each continuous variable was tested with
Shapiro-Wilk test and descriptive statistics were mean + standard
deviation or median (25-75%). Normally distributed variables
were performed with independent samples t-test and non-
normally distributed variables were performed using the Mann-
Whitney U test. The categorical variables (i.e. presence gender)
were evaluated with chi-square tests and were presented as
numbers and percentages. A p-value <0.05 was considered as
statistical significant. All analyses were performed using the
SPSS version 22.0 software (SPSS Inc., Chicago, IL, USA).

Results

One hundred and thirty six (125 female, 11 male) met the
criteria. Mean age was 60.85+10.02.

Eighty one (59.5%) patients had mild OA, 55 (40.4%) patients
had moderate to severe OA. Only age was found significantly
higher in patients with moderate to severe OA (p<0.001). Other
parameters were similar between patients with mild OA and
moderate to severe OA (Table 1). 52.2% of all patients had
vitamin D deficiency (<20 ng/mL). All parameters found similar
between patients with 25(OH)D<20 nanogramme/mililiters and
=20 nanogramme/mililiters (Table 2).

Discussion

According to results of present study, inflammatory parameters;
NLR, CRP and ESR values were found higher in moderate
to severe OA patients than mild OA patients however the
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Table 1. Demographic characteristics and laboratory findings of knee osteoarthritis patients according to knee

osteoarthritis severity

Mild osteoarthritis Lle SELD to severe

(K-L grade 1-2) osteoarthritis pvalue

(n=81) (K-L grade 3-4)

(n=55)

Age* 58.03+9.53 65.0£9.33 p<0.001
Female/male n (%) 74 (91.3%)/7 (7.6%) 51(92.7%)/4 (7.2%) 0.775
Leucocyte count* 7.41+1.79 7.71£2.16 0.379
Platelet count** 261 (224-312) 244 (211-291) 0.232
NLR* 1.81+£0.67 1.94+0.80 0.320
PLR** 111 (91-137) 109 (90-124) 0.373
MPV/** 7.67 (6.69-8.77) 7.95 (7.03-8.96) 0.370
ESR** 13 (622) 14 (9-22) 0.259
CRP* 2.60+2.38 3.68+4.24 0.138
25-hidroxyvitamin D* 22.58+19.78 19.39+10.62 0.276
CRP: C- reactive protein, ESR: Erythrocyte sedimentation rate, K-L: Kellgren Lawrance, NLR: Neutrophil to lymphocyte ratio, MPV: Mean platelet volume, PLR: Platelet to
lymphocyte ratio, *mean + standard deviation **median (25-75%)

Table 2. Age and laboratory findings of knee osteoarthritis patients according to 25-hidroxyvitamin D levels

25-hidroxyvitamin D <20 ng/mL 25-hidroxyvitamin D =20 ng/mL

(n=71) (n=65) il
Age* 59.87+9.70 61.92+£10.32 0.235
Leucocyte count™® 7.45+1.59 7.62+2.28 0.608
Platelet count** 244 (216-309) 266 (225-299) 0.226
NLR* 1.82+0.73 1.91+0.73 0.489
PLR** 105 (89-125) 112 (96-152) 0.139
MPV** 7.81(6.73-8.93) 7.68 (6.82-8.73) 0.665
ESR** 14 (8-22) 15 (6-22) 0.664
CRP* 2.59+2.84 3.59+3.74 0.166
CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, NLR: Neutrophil to lymphocyte ratio, MPV: Mean platelet volume PLR: Platelet to lymphocyte ratio, *mean
+ standard deviation, **median (25-75%)

difference was not significant. Hematologic parameters (NLR,
PLR) are accepted as inflammation parameters in a lot systemic
inflammatory diseases (9,27). There are conflicting results about
these inflammatory parameters in knee OA. Different from our
study, Shi et al. (11) found PLR in knee OA importantly upper
than healthy people. In another study which compares patients
with or without OA: CRP, ESH, PLR, NLR levels were reported as
high in knee OA group (12). Methodologies are different due
to the lack of healthy people in our research, osteoartritis is an
inflammatory disease, so inflammatory parameters are expected
to be higher than healthy people. In addition, there are some
studies in which patient groups were designed according to
K-L Grades. Similar to our study results, Atar and Askin (13)
compared patients K-L grade 2 and 3, and found no significant
difference in CRP ESH, NLR, PLR. Likewise, in other two studies,
no relation was reported between PLR and K-L grades (11,28).
Also in a review CRP was reported not to be associated with

radiological progression (29). Besides there are studies with
different results from ours. Tasoglu et al. (30) found blood NLR
levels higher in K-L Grade 4 group when compared with K-L
grade 1-3 group. Similar to Tasoglu et al’s. (30) study, Koca et
al. (28) found the level of serum white blood cells and NLR to
be higher in advanced OA (K-L grade 3-4) than mild OA (K-L
grade 1-2). Considering the evidence of inflammation on OA
progression (1), the absence of a significant difference in our
study can be explained by the fact that inflammation is limited
to local area and NLR, PLR are not appropriate parameters in
determining low-grade inflammatory processes in knee OA.

In our study, the vitamin-D deficiency ratio was found to be
52.2% in patients. Our rates were similar to previous studies with
knee OA in Turkey. A study reported the vitamin-D deficiency
ratio as 57.5% of 99 patients with knee OA (31), also another
study reported as 59.09% (32). The rates of other countries
were different from our study. In Tasmanian, it was found as
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45% in knee OA (19). In Kuwait, the rate was reported as 92.9%
(20). Majority of our patients were women, although Turkey and
Kuwait are sunny countries, the traditional clothes may cause
inadequate skin exposure to sunlight.

Vitamin D has many metabolic effects in musculoskeletal system
such as calcium homeostasis, in addition, the immunomodulating
properties were investigated in recent years (33). Active vitamin
D in the body, reduces the production of proinflammatory
cytokines and chemokines (34) which plays a great role in OA
pathogenesis and progression. There are many investigations
on immunmodulating result of vitamin-D, only a few studies
were found which showed the relation between vitamin-D
and inflammatory processes in knee OA. Zheng et al. (35)
reported vitamin D intake over 2 years did not change serum
levels of inflammation parameters such as CRP in knee OA with
insufficient vitamin-D levels. Similar to our study result, a study
found similar levels in CRP interleukins, TNF-o. in all deficient,
insufficient and sufficient vitamin D groups in knee OA (36).
Also similar to our study results, Altas and Tosun (37) showed
no relation between vitamin D and both NLR and PLR. There is
a need for different measurement methods sensitive than CRP
NLR and PLR to show the consequences of vitamin D treatment
on inflammatory processes in knee OA.

Immunomodulatory properties are affected with vitamin D
insufficiency in knee OA, so OA is expected to progress severe.
However in our investigation, no relation was found between
vitamin-D deficiency and radiological severity. There are
contradictory results about vitamin D insufficiency and severity
of OA in literature. Different from our study, in the Framingham
study (14), knees of patients with vitamin D insufficiency (<20
nanogramme/mililiters) showed a slightly increased risk of joint
space loss than patients without insufficiency (14). Similar to
our study, Al-Jarallah et al. (20) showed that one measurement
of vitamin D in blood was not related with the radiological
progression. Since the development of radiological severity
of OA will take many years, the relation between one time
measurement of 25(OH)D and radiological severity may not be
found. We believe, if severity of OA was evaluated with long
period measurements instead of one measurement of 25-(OH)
D, the relation could be found.

Not being a longitudinal follow-up study due to its retrospective
design is one of the limitations. Our study investigated the
severity and inflammation with the level of vitamin D at only that
time, however there is need for studies evaluating inflammation
and both radiological and clinical severity before and after
vitamin D treatment with sensitive markers. The other limitation
was the lack of healthy control group.

Conclusion

NLR, PLR are not found as appropriate parameters in determining
low-grade inflammation in knee OA moreover there was found
no effect of vitamin D on radiological severity and inflammation
parameters in knee OA.
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D Vitamini Eksikligi Olan Bireylerin Yasam Tarzlarinin Belirlenmesi

Determination of Life Styles of Individuals with Vitamin D Deficiency
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Amag: Bu arastirma vitamin D eksikligi olan bireylerin yasam tarzlarinin belirlenmesi amaciyla yapildi.

Gereg ve Yontem: Tanimlayic Ozellikteki bu arastirma Erzurum Bolge Egitim ve Arastirma Hastanesi Endokrin ve Metabolik Hastaliklar
Poliklinigi'ne Nisan-Ekim 2015 tarihleri arasinda gelen ve vitamin D eksikligi olan 250 birey ile yapildi. Verilerin toplanmasinda anket formu
kullanildi.

Bulgular: Bireylerin ortalama vitamin D dizeylerinin 11,82+5,73 oldugu tespit edildi. Bireylerin %80,8inin vitamin D takviyesi kullanmadig,
takviye kullanmayanlarin ve vitamin D damla kullananlarin vitamin D dUzeylerinin dnemli bir sekilde disik oldugu tespit edildi (p=0,000). Tani
sliresi 6 aydan az olanlarin gtines kremi kullanmayanlarin koyu ve bugday tenlilerin, balik ve peynir hi¢ yemeyenlerin vitamin D diizeylerinin
Onemli bir sekilde disik oldugu tespit edildi (p<0,05). Glneslenmeyenlerin (%21,2), 11.00-15.00 saatleri disinda (%97,6), kapall kiyafetle
glineslenenlerin (%76,4) ve BKi 30'un altinda olanlarin (%58,4) vitamin D diizeylerinin dsiik oldugu ancak aralarindaki farkin istatistiksel
olarak énemli olmadigi bulundu (p>0,05).

Sonug: Vitamin D takviyesi kullanmayan, takviye olarak vitamin D damla kullanan, tani siiresi 6 aydan az olan, glines kremi kullanmayan, balik
ve peynir hi¢ yemeyen, koyu ve bugday tenli bireylerin vitamin D dzeylerinin dnemli bir sekilde distk oldugu tespit edildi.

Anahtar kelimeler: D vitamini eksikligi, yasam tarzi, giyim, glineslenme, balik

Abstract

Obijective: This study was conducted to find the lifestyles of individuals with vitamin D deficiency.

Materials and Methods: This descriptive study was conducted on 250 individuals with vitamin D deficiency who referred to Erzurum Region
Training and Research Hospital Endocrine and Metabolic Diseases Outpatient Clinic between April 2015 and October 2015. Questionnaires
were used to collect the data.

Results: Average vitamin D levels of the individuals were found as 11.82+5.73. It was found that 80.8% of the individuals did not use the
vitamin D supplement, while vitamin D levels of those who did not use the supplement and those who used vitamin D drops were found to
have significantly low vitamin D levels (p=0.000). Vitamin D levels of the individuals who had a diagnosis period of less than 6 months, those
who did not use sun cream, those who were dark and wheat-skinned, those who did not eat fish and those who did not eat cheese were
found to be significantly low (p<0.05). Vitamin D levels of the individuals who did not sunbathe (21.2%), those who sunbathe at hours other
than 11 and 15 (97.6%), those who sunbathe with covered clothes (76.4%) and those who BMI under 30 (58.4%), was found to be low,
while no statistically significant difference was found between them (p>0.05).

Conclusion: Individuals who did not take vitamin D supplement, those who used vitamin D drops, those who had a diagnosis period of less
than 6 months, those who did not use sun cream, those who did not eat fish and cheese and those who were dark and wheat-skinned had
significantly low vitamin D levels.

Keywords: Vitamin D deficiency, lifestyle, clothing, sunbathing, fish
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Giris

Glnes 151§ vitamini olarak tanimlanan vitamin D kolesterolden
meydana gelen steroid bir hormondur. Yiyeceklerde az bulunan
vitamin D ¢ogunlukla insan derisinin glinesin ultraviyole B
isinlarina (UVB) maruz kalmasiyla sentezlenmektedir (1). Deri
hicrelerinde  bulunan  7-dehidrokolesterolden UVB isinlari
katkisiyla previtamin D olusmakta ve kolekalsiferole (provitamin
D) donismektedir. Provitamin D karacigerde inaktif vitamin D,
olan kalsidiole [25(OH)D] ve bdbrekte aktif vitamin D, olan
kalsitriole [1,25-(OH)D] donusmektedir (2). Kas-iskelet sistemi
sagligi icin vitamin D dizeyinin en az 30 ng/mL olmasi gerektigi,
kalsidiol degerinin 20 ng/mL'nin altinda olmasi vitamin D
eksikligi ve 21-29 ng/mL arasinda olmasi vitamin D yetersizligi
olarak tanimlanmaktadir (3).

Vitamin D eksikligi ve yetersizligi bir milyardan fazla ¢ocuk
ve yetiskini etkileyen kiresel bir saglik sorunudur. Vitamin
D eksikliginin preeklampsi, olimcul kanserler, tip 2 diyabet,
otoimmun, bulasici, kalp-damar ve nérolojik hastaliklar basta
olmak Uzere ¢ok sayida akut ve kronik hastalikla iliskisi oldugu
belirtimektedir. Ozellikle dogrudan glnes 1sigina  maruz
kalmayan, deri rengi koyu, hamile, obez, cocuk ve yetiskinlerin
yiksek riskli gruplar oldugu belirtilmektedir (3). Ege bdlgesinde
yapilan arastirmada, bireylerin %74,9'unda vitamin D yetersizligi,
%13,8'inde ise vitamin D eksikligi oldugu tespit edilmistir (4).
Ulkemizde yaz aylarinda yiriitiilen bir arastirmaya gére 14-44
yas arasindaki kadinlarda vitamin D yetersizligi oraninin %44-100
arasinda oldugu bulunmustur (5). izmir ve Erzurum’daki hamile
kadinlarin vitamin D diizeylerinin incelendigi calismada, izmir'deki
kadinlarin = %62,4'tnde, Erzurum’dakilerin ise  %93,2'sinde
vitamin D eksikligi ya da yetersizligi oldugu bulunmustur (6).

D vitamini kaynaklari deriden sentezlenen kolekalsiferol (vitamin
D,) ve besinlerle alinan ergokalsiferoldur (vitamin D,). Besinlerde
genel olarak az oranda bulunan vitamin D yagl baliklarda fazla
miktarda bulunurken, sit ve sut Urdnlerinde ise az miktarda
bulunmaktadir. Normal kosullarda vitamin D'nin %90-95'i glines
isinlarinin etkisiyle deride yapiimaktadir (7,8). UVB'nin yerytziine
ulagmasini veya insan derisine gecmesini engelleyen durumlar
vitamin D eksikligine neden olmaktadir. Yerylziine ulasan UVB
1sin miktari, mevsim, glndn saati, dénence, rakim ve atmosfer
kosullarina bagh olarak degismektedir. Deride vitamin D sentezi
icin glines 1SIginin zirve agisi dnemli olup zirve agisi arttikca UVB
isinlarinin kat edecedi mesafe artar ve daha az miktarda isin
deriye ulasir. Bu durum 6zellikle kis aylarinda 35. kuzey paralelinin
Ustlinde ve 35. gliney paralelin altinda kalan bélgelerde gériilen
vitamin D yetersizliginin nedenini aciklamaktadir (6,8,9).
Ozellikle kis mevsiminde ve kadinlarda daha fazla D vitamini
eksikligi gorildigu belirtilmistir (10). Ulkemizde yapilan diger bir
calismada kis aylarinda D vitamini yetersizligi sikhdr %57,11 iken,
yaz aylarinda bu oranin %42,89 oldugu bulunmustur (11).
Guneslenme ile deriden yeterli miktarda vitamin D sentezinin
yapilabilmesi icin glineslenme siresi ve giines isinlarina maruz
birakilan derinin yiizey alaninin énemli oldugu belirtilmistir
(12). Hemsirenin giyim tarzi, gineslenirken nasil giyinileced,

guneslenme zamani, vitamin D iceren besinler, vitamin D takviyesi
kullanimi ve vitamin D'nin 6dnemi konusunda topluma bilgi
vererek D vitamini farkindaligini artirmada énemli roli oldugu
belirtilmektedir (13). Bolgemiz cografi konumu ve geleneksel
giyim tarzina sahip olmasi nedeniyle vitamin D eksikligi agisindan
ciddi risk tagimaktadir.

Bu calisma vitamin D eksikligi olan bireylerin egzersiz yapma,
guneslenme, giyim tarzi, glines kremi kullanma, stt icme, balik,
peynir ve yogurt yeme gibi yasam tarzlari ve vitamin D diizeyine
etkisini incelemek amaciyla yapild.

Gerecg ve Yontem

Tanimlayici  Gzellikteki arastirma  Erzurum Boélge Egitim ve
Arastirma  Hastanesi Endokrin  ve Metabolik Hastaliklar
Poliklinigine Nisan-Ekim 2015 tarihleri arasinda gelen ve vitamin
D eksikligi olan 250 birey ile yapildi.

Arastirmanin  evrenini endokrin  ve metabolik hastaliklar
Poliklinigi’ne Nisan-Ekim 2015 tarihleri arasinda gelen ve vitamin
D eksikligi olan 262 birey olusturdu. Herhangi bir érnekleme
yontemine gidilmeksizin evrenin tamaminin alinmasi hedeflendi
ancak 12 birey arastirmaya katiimayr kabul etmedigi icin
arastirma disi birakildi ve arastirma 250 birey ile tamamland.
Arastirmanin 0,05 anlamlilik dizeyinde, %95 glven araliginda,
etki bUyUkluginin 1,21 ve glictiniin %99 oldugu belirlendi (14).
Arastirmaya katilmayi kabul eden, 18 yasindan buyuk, kalsidiol
degeri 20 ng/mL'nin altinda olan ve iletisim kurulabilen bireyler
alindi. Kalsidiol degeri 20 ng/mL'nin lzerinde olan ve ¢alismaya
katilmak istemeyen bireyler arastirmaya dahil edilmemistir.
Arastirma verilerinin toplanmasinda anket formu kullanildi. Anket
formu arastirmacilar tarafindan literatir bilgileri dogrultusunda
hazirlandi (6,9). Anket formunda bireylerin sosyo-demografik
Ozellikleri (yas, egitim, meslek, calisma ve medeni durum), klinik
Ozellikleri [kemik agrisi, sabah yorgunlugu, deri rengi, beden kitle
indeksi (BKi), tani stiresi, vitamin D takviyesi kullanma ve vitamin
D duzeyi] ve yasam tarzlarini (egzersiz yapma, glineslenme, giyim
tarzi, glines kremi kullanma, stt icme, balik, peynir ve yogurt
yeme) iceren toplam 28 soru bulunmaktadir. Anket formundaki
veriler poliklinikte bulunan bos bir odada ayni arastirmaci
tarafindan tim bireylerle yiz yize gorisilerek toplandi. Yine
ayni arastirmaci tarafindan ayni mezura ile bireylerin bel ve kalca
cevresi ve poliklinikte bulunan boy kilo élcer baskdl cihazi ile boy
ve kilo él¢lmleri yapildi.

Arastirmaya katilan tim bireylere bilgi verilerek onamlari alindi.
Arastirma icin Atatlrk Universitesi Saglik Bilimleri Fakiltesi'nden
etik kurul izni (karar no: 04, tarih: 10.03.2015) ve Erzurum Kamu
Hastaneler Birligi'nden kurum izni (no: 98003106-774/5631)
alindi.

istatistiksel Analiz

Veriler, SPSS for Windows 17 paket programi kullanilarak
analiz edildi. Verilerin analizinde sayi, ylizde, ortalama, standart
sapma ve minimum ve maksimum degerleri kullanildi. Verilerin
dagiliminin normal olup olmadigini incelemek icin Skewness ve
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Kurtosis analizleri kullanildi. ikili degiskenlerin vitamin D diizeyi ile
karsilastirimasinda bagimsiz gruplarda t-testi, ikiden fazla olan
degiskenlerin karsilastiriimasinda varyans analizi ve bireylerin yas,
bel cevresi ve kalca cevresi ile vitamin D dizeyi arasindaki iliskiyi
incelemek icin Pearson (yas ve kalca cevresi) ve Spearman (bel
cevresi) korelasyon analizleri kullanildi. ileri analizde Dunnet C
testi kullanildi.

Bulgular

Bireylerin %28,4'Unln ilkdgretim mezunu, %68,4'Gnin  ev
hanimi, %82'sinin evli oldugu, %75,6'sinin calismadigi ve
%10'unun sigara ictigi tespit edildi. Bireylerin ortalama vitamin
D dlizeyinin 11,82+5,73 ng/mL oldugu tespit edildi. Kemik agrisi
olanlarda vitamin D dlzeyi ylksek, ancak aralarinda istatistiksel
olarak anlamli bir fark yoktur. Sabah yorgunlugu ve solunum
yolu enfeksiyonu gecirme durumu ile vitamin D dlizeyi arasinda
istatistiksel olarak anlamli bir fark yoktur. Ten rengi ile vitamin
D duzeyi arasinda istatistiksel olarak anlaml bir fark vardir
(p=0,013). Yapilan ileri analizde (Dunnet C); koyu ve bugday
tenlilerin vitamin D diizeyinin acik tenlilerden daha dustk oldugu
belirlendi. BKi 30’un altinda olanlarda vitamin D diizeyi diisik,
ancak istatistiksel olarak anlamli bir fark yoktur. Tani siresi ile
vitamin D dizeyi arasinda istatistiksel olarak anlaml bir fark
vardir (p=0,001). Yapilan ileri analizde (Dunnet C); tani suresi
6 aydan az olanlarin vitamin D duzeyinin 6 ayla 1 yil olanlardan
daha duslk oldugu belirlendi. Vitamin D takviyesi kullanma ile
vitamin D dizeyi arasinda istatistiksel olarak anlaml bir fark
vardir (p<0,001). Bireylerin yas, bel cevresi ve kalca cevresi ile
vitamin D dizeyi arasinda istatistiksel olarak anlamli bir iligki
yoktur (Tablo 1).

Egzersiz yapma ve evin glines alma durumu ile vitamin D
diizeyi arasinda istatistiksel olarak anlaml bir fark yoktur.
Glneslenmeyende vitamin D dizeyi daha duslk, ancak
aralarinda istatistiksel olarak anlamli bir fark yoktur. Glnes
kremi kullanma ile vitamin D dlzeyi arasinda istatistiksel olarak
anlamli bir fark vardir (p=0,002). On bir-on bes saatleri disinda
glineslenenlerde vitamin D dlzeyi daha distk, ancak aralarinda
istatistiksel olarak anlamli bir fark yoktur. Gunlik giyim tarzi ile
vitamin D dizeyi arasinda istatistiksel olarak anlamli bir fark
yoktur. Mayoyla giineslenende vitamin D dizeyi ylksek ancak
aralarinda istatistiksel olarak anlamli bir fark yoktur. Balik yeme
sikligr ile vitamin D dlzeyleri arasinda istatistiksel olarak anlamli
bir fark vardir (p=0,024). Yapilan ileri analizde (Dunnet C); hic
balk yemeyenlerin vitamin D dizeyinin, haftada bir ve ayda
bir kez yiyenlerden distk oldugu belirlendi. Peynir yeme sikligi
ile vitamin D dlzeyi arasinda istatistiksel olarak anlamli bir fark
vardir (p=0,015). Yapilan ileri analizde (Dunnet C); hi¢ peynir
yemeyenlerin vitamin D dizeyi her sabah ve haftada birkag kez
yiyenlerden disik oldugu belirlendi. Sit icme ve yogurt yeme
sikligr ile vitamin D diizeyi arasinda istatistiksel olarak anlamli bir
fark yoktur (Tablo 2).

Tartisma

Vitamin D eksikligi olan bireylerin egzersiz yapma, glineslenme,
giyim tarzi, glines kremi kullanma, st icme, balik, peynir ve
yogurt yeme gibi yasam tarzlari ve vitamin D diizeyine etkisinin
belirlenmesi amaciyla yapilan arastirmadan elde edilen bulgular
ilgili literatdr ile tartigild.

Arastirmaya katilan bireylerin ortalama vitamin D duzeylerinin
11,82 ng/mL oldugu tespit edildi. Genellikle yil boyunca
glnes alan Ege Bolgesi'nde yasayanlarin vitamin D duzeyinin
16,94£13,09 ng/mL oldudu bulunmustur (4). Kanadali saglikli
kadinlarda vitamin D dizeyinin kis (22,90 ng/mL), ilkbahar (25,20
ng/mL) ve sonbaharda (21,10 ng/mL) dustk, yazin (28,60 ng/
mL) ise ylksek oldugu bulunmustur (15). ABD'de 4.495 kisinin
katildigi bir calismada, vitamin D duzeyinin ortalama 19,90
ng/mL, erkeklerde 20,10 ng/mL ve kadinlarda 19,80 ng/mL
oldugu bulunmustur (16). Dinya capinda bircok merkezden veri
toplanarak yapilan calismada vitamin D eksikliginin tim dinyay
etkileyen bir saglik sorunu oldugunu ve 1.210 kadinin katildigi
bu calismada vitamin D diizeyinin 20,60 nmol/L (8,40 ng/mL)
oldugu tespit edilmistir. Ayni calismada ayrica; hamile kadinlar,
cocuklar, siyahi kadinlar, karaciger ve bobrek yetmezligi olanlarin
ve yaslilarin risk altinda oldugu belirtilmistir (17).

Calismaya katilan bireylerin %71,2'sinin agik, %22'sinin bugday
ve %6,8'inin koyu tenli oldudu, koyu ve bugday tenlilerin vitamin
D duzeylerinin 6nemli bir sekilde disik oldugu tespit edildi.
Amerika'da yapilan bir calismada vitamin D eksikligi prevelansinin
beyaz irkta (%30,9) dusik, siyah irkta (%82,1) ylksek ve koyu
ten rengine sahip ispanyol kokenli Giiney Amerika’lilarda da
(%62,90) yiksek oldugu bulunmustur (18). Pigmentasyon
arttikca yani deri rengi koyulastikca deride previtamin D'nin
provitamin D'ye donlsimini zorlastirdigi ve koyu renkli ya da
siyahi kisilerde yeterli vitamin D absorbsiyonu olabilmesi icin daha
fazla glines i1sigina maruz kalinmasi gerektigi belirtiimistir (9,19).
Calismaya katilan bireylerin ten rengi koyulastikca vitamin D
diizeyinin distligu sonucu literatlrl destekler niteliktedir.
Bireylerin cogunun (%80) giines kremi kullanmadigi ve guines
kremi kullanmayanlarin vitamin D dizeyinin dnemli bir sekilde
dustk oldugu tespit edildi. Az oranda bireyin (%20) glnes
kremini tatile gittiklerinde ve mayo giydiklerinde kullandiklari
saptandi. Glines kreminin deri Uzerinde bariyer olusturdugu,
UVB sinlarinin - deride absorbe olmasini  engelledigi  ve
derinin epidermis dokusundaki vitamin D sentezini azalttigi
belirtiimektedir (7,9). Kore'de yapilan ¢alismada ise glines kremi
kullanan ve kullanmayan bireylerin vitamin D dizeylerinin hemen
hemen birbirine yakin oldugu bulunmustur (20). ingiltere’de
yapilan bir calismada kullanilan glines kremi miktari ile vitamin D
duizeyi arasindaki iliskinin degerlendirildigi arastirmada kullanilan
gunes kreminin miktarinin artmasiyla vitamin D dizeyinin
azaldigi tespit edilmistir (21). GUnes kremi kullaniminin vitamin
D Uzerindeki etkisine iliskin kanitlarin sinirli oldugu, giines
koruyucu kullanmanin serum vitamin D konsantrasyonu Uzerine
herhangi bir etkisinin olmadigi ve giines kremi kullanimina bagl
vitamin D eksikligi riskinin disik oldugunu belirtilmistir (22).
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Tablo 1. Bireylerin demografik/klinik 6zellikleri ve vitamin D diizeyleri (n=250)

Bireylerin ozellikleri Sayi (n) Yiizde (%) Vitamin D ort + SS Test degeri p

Egitim durumu

Okuryazar degil 64 25,6 11,76+5,41

Okuryazar 29 11,6 10,02+5,74

ilkégretim 71 28,4 12,59+6,45 F: 1,696 0,152

Lise 22 8,8 10,15+6,29

YUksekokul 64 25,6 12,42+4,79

Meslek

Ev hanimi 171 68,4 12,03+6,09

Memur 48 19,2 12,59+5,17

isci 13 5,2 10,33+4,43 F:2,270 0,081

issiz 18 7.2 8,88+3,06

Calisma durumu

Calisiyor 61 24,4 12,10+5,07 )

Calismiyor 189 75,6 11,7345,94 t: 0444 0.657

Medeni durum

Evli 205 82 12,1145,85

Bekar 45 18 10,51+4,94 t 1,89 0.062

Sigara icme

Evet 25 10 11,62+5,82

Hayir 225 90 12,24+5,56 t-0,164 0.870

Kemik agrisi

Var 204 81,6 13,23+6,50

Yok 46 18,4 10,94+5,02 t 0,515 0.607

Solunum yolu enfeksiyonu gecirme

Cok sik 35 14 11,6945,97 )

Sadece kis aylarinda 215 86 11,84+5,71 t-0,147 0.883

Sabah yorgunlugu

Var 213 85,2 11,91+6,09

Yok 37 14,8 11,7145,28 L-ias7 0,142

Ten rengi

Acik tenli 178 71,2 12,48+6,10

Bugday tenli 55 22 10,45+4,55 F: 4,435 0,013

Koyu tenli 17 6,8 9,37+3,48

BKi (kg/m?)

<30 146 58,4 11,4345,13

>30 104 41,6 12,37+6,47 t:-1,229 0.220

Tani siiresi

6 aydan az 216 86,4 11,29+5,21

6 ay-1 il 19 7,6 16,19+8,74 F: 7,806 0,001

1 yildan fazla 15 6 13,88+5,85

Vitamin D takviyesi

Kullanmiyor 202 80,8 10,89+4,96 )

Kullaniyor 48 19,2 15,74+7,01 G453 0,000

Takviye tiirii

Vitamin D damla 3 6,3 8,47+0,06

Vitamin D ampul 45 93,8 15,84+7,03 t-7,797 0,000
n Min-maks Ort £ SS

Vitamin D dizeyi (ng/mL) 250 3-19 11,82+5,73 - -

Yas (yil) 250 18-71 41,56+13,64 r=0,083 0,189

Bel cevresi (cm) 250 60-121 88,29+16,71 *r=0,057 0,368

Kalca cevresi (cm) 250 80-143 107,72+11,63 r=0,108 0,088

*r: Spearman korelasyon analizi, BKi: Beden kitle indeksi, F: Varyans analizi, t: Bagimsiz gruplarda t-testi, r: Pearson korelasyon analizi, min: Minimum, maks: Maksimum,

SS: Standart sapma, Ort: Ortalama
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Tablo 2. Bireylerin yasam tarzlari ve vitamin D diizeyleri (n=250)

Bireylerin yasam tarzlan Sayi (n) Yiizde (%) Vitamin D ort = SS Test degeri p
Egzersiz yapma
Evet 168 67,2 11,81£5,56
. 0,807 0,420
Hayir 82 32,8 11,87+6,37
Evin glines almasi
Aliyor 218 87,2 11,9345,91
t:-1,040 0,303
Almiyor 32 12,8 11,05+4,27
Giineslenme durumu
Glneslenirim 197 78,8 14,07+5,25
- 0,528 0,598
Glneslenmem 53 21,2 11,26+5,72
Giines kremi kullanma
Kullanirim 50 20 12,45+6,15
t:-3,161 0,002
Kullanmam 200 80 11,35+5,37
Giineslenme zamani
11-15 saatleri disinda 244 97,6 11,76+5,77
- t:-1,102 0,272
11-15 saatleri arasi 6 2,4 14,37+3,30
Guinliik giyim tarzi
Tesettlr (carsaf, pece, eldiven) 38 15,2 12,22+4,12
Sadece el ve yiiz aglk 158 63,2 11,34+6,32 F: 1,596 0,191
Yz, boyun ve kollar acik 23 9,2 11,91+3,98
Giineslenirken giyim tarzi
Kapali kiyafet 191 76,4 11,44+5,71
Kol ve bacaklar kismen acik 32 12,8 12,95+6,49 F: 1,826 0,163
Mayo 27 10,8 13,19+4,63
Balik yeme
Hig 87 34,8 10,56+4,96
2-3 ayda bir 69 27,6 11,49+6,40
Ayda bir 56 22,4 13,11+6,07 F: 2,851 0,024
2-3 haftada bir kez 22 8,8 12,69+4,24
Haftada bir kez 16 6,4 14,43+5,83
Balik yagi tiiketme
Hayir 250 100 - - -
Siit icme
Hic 76 30,4 11,64+5,91
Ayda birkag bardak 40 16 13,18+7,01
- F: 0,921 0,431
Haftada birkag bardak 91 36,4 11,42+5,00
GUnde bir bardak 43 17,2 11,73+5,56
Peynir yeme
Hig 14 5,6 7,61£2,11
Haftada birkag giin 20 8 11,35+4,50 F: 4,281 0,015
Her sabah 216 86,4 12,14+5,89
Yogurt yeme
Hig 9 3,6 9,16+1,62
Her giin 113 45,2 12,3746,59
X F: 1,107 0,347
Haftada birkag kase 111 44,4 11,54+4,89
Ayda birkag kase 17 6,8 11,43+5,88
F: Varyans analizi, t: Bagimsiz gruplarda t-testi, SS: Standart sapma, Ort: Ortalama
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Calismada bireylerin %34,8'inin hi¢ balik yemedigi, hi¢ balik
yemeyenlerin (10,56 ng/mL) vitamin D dizeylerinin ayda bir
(13,18 ng/mL) ve haftada bir kez (14,43 ng/mL) yiyenlerden
Onemli bir sekilde dustk oldugu tespit edildi. Ayrica calismaya
katilan bireylerin hicbirinin balik yagdi takviyesi almadigi tespit
edildi. Calismamizda balik yeme sikhigi arttikga vitamin D
dizeyinin arttigi belirlendi. Kore'de yapilan calismada geng
yetiskin kadinlarin balik tlketme sikhigi arttik¢ca vitamin D
diizeyinin arttigi bulunmustur. Ayni calismada ayda en az bir
kez veya daha az tlketenlerin vitamin D dUzeylerinin 10,4
ng/mL, ayda 2-3 kez tlketenlerin 11,04 ng/mL ve hafta da
2-3 kez tiketenlerin 11,95 ng/mL oldugu bulunmustur (20).
Balik tlketimi fazla olan Norve¢'te yapilan calismada haftada
2 defadan fazla balik tiketen kisilerin vitamin D dizeylerinin
normal oldugu bulunmustur (23). Morina, somon ve sardalya
gibi yagl baliklarin en iyi besinsel vitamin D kaynaklari oldugu
belirtiimektedir (24). Uluslararasi bir c¢alismada, Avrupa’da
en yilksek vitamin D diizeyinin isvec ve Norvec'te oldugu ve
bu sonucun yagdli balik ve balik yaginin fazla tiketilmesinden
kaynaklandigi belirtiimistir (17). Balik tiketiminin artirilmasinin
onemli oldugu dustndlmektedir.

Bireylerin %86,4'Unin her sabah peynir yedigi, hic peynir
yemeyenlerin (7,61 ng/mL) vitamin D dlzeyinin haftada birkag
kez (11,35 ng/mL) ve her sabah (12,14 ng/mL) yiyenlerden
onemli bir sekilde distk oldugu tespit edildi. Bireylerin peynir
yeme sikligr arttikga vitamin D diizeyinin de arttigi belirlenmistir.
Vitamin D eksikligi olan addlasanlarin %90,3'Untn hi¢ st,
%28,3'Unun  hi¢ peynir tlketmedikleri bulunmustur (25).
Galismamizdaki bireylerin %30,4'Gnun hig stt icmedidi, sit icme
ve yogurt yeme sikligr ile vitamin D duzeyleri arasinda énemli
bir fark olmadigi bulundu. Sit tiketimi ile vitamin D arasinda
iliski olmadigr tespit edilmistir (26). St ve sut Urlnlerinin normal
tlketimiyle glnltk vitamin D ihtiyacinin  karsilanamayacagi
belirtilmistir (24). Stt ve st Urlnlerine vitamin D takviyesi
eklenerek tuketildiginde D vitamini eksikliginin azaltimasinda
etkili olabilecegdi belirtilmistir (27).

Calismaya katilan bireylerin sadece %12,4'Unln agik kiyafet
giydigi, gUnlik giyim tarzi agk olan bireylerin vitamin D
diizeyinin yiksek oldugu ancak onemli bir fark olmadigi tespit
edildi. Bireylerin sadece %10,8'inin glineslenirken mayo giydigi,
glneslenirken giyimleri aciktan kapaliya dogru gittikge vitamin
D dizeyinin distigu ancak aralarinda énemli bir fark olmadig
bulundu. Vitamin D'nin deriye ulasmasini etkileyen faktérlerden
biri de giyim tarzidir (9). Kadinlarin tamamen kapali giyindigi
Suudi Arabistan'da yapilan calismada kadinlarin %63,5'inde
vitamin D duzeyinin 20 ng/mL'nin altinda oldugu tespit
edilmistir (28). Tunus'ta peceli kadinlarin vitamin D duzeyinin
14 ng/mL, pegesizlerin ise 17,20 ng/mL oldugu tespit edilmistir
(29). isvec'te yapilan bir calismada birinci grup sadece el ve yiiz(,
ikinci grup viicudun Ust kismi ve Uglncl grup tim viicudu agik
olacak sekilde UVB isinlarina maruz birakilmistir. Glneslenmeden
Once ve 24 saat sonra vitamin D duzeyleri kontrol edilmistir.
Vicudunun st kismiile tim vicudu agik olanlar arasinda énemli
fark bulunmazken viicudunun Ust kismi acik olanlarin vitamin D

duizeylerinin sadece el ve ylzl agik olanlardan énemli bir sekilde
yiksek oldugu tespit edilmistir (19). Giyim sekli, glines kremi
kullanma, glineslenme, yerin lokalizasyonu ve mevsimin vitamin
D duzeyini etkiledigi belirtimektedir (30). Vicudun mayoyla 1
minimal eritemal doza (derinin hafif kirmizi renk almasi) maruz
kalmasi agizdan alinan 10.000-25.000 IU vitamin D dozuna
esit miktarda serum vitamin D dlzeyinde artis saglamaktadir
(12). Kapal giyim tarzi nedeniyle Ulkemizdeki kadin nifusun
6nemli boIimUnin uygun, dlzenli ve surekli glnesten
yararlanamamalari nedeniyle gérilen D vitaminin yetersizliginin
6nemli bir sorun oldugu belirtimistir (24). Calismanin yapildigi
bolgemizdeki kadinlarda vitamin D duzeyinin distk olmasinin
en 6nemli nedenlerinden birisi de kapali giyim tarzina sahip
olmalaridir.

Calismada ilging bir sekilde BKi 30'un altinda olan bireylerin
vitamin D dizeylerinin distk ancak aralarindaki farkin dnemli
olmadigi bulundu. BKi'nin 30'dan biiyiik olmasinin vitamin D
eksikligi riskini artirdigi belirtimektedir (2,31). Obezlerde vitamin
D'nin yag dokusunda depolandidi, aktif olarak kullanilimadig
ve vitamin D dlzeyinin daha distk oldugu belirtiimistir (32).
Kore'de yapilan bir calismada BKi normal olanlarda vitamin D
duizeyinin (11,14 ng/mL) ylksek, obezlerde ise (10,33 ng/mL)
distik oldugu bulunmustur (20). BKi'nin vitamin D diizeyini
etkiledigi ve obezite ile distk vitamin D dlzeyi arasinda iliski
oldugu belirtiimistir (30).

Calismada bireylerin  blylk c¢ogunlugunun (%80,8) vitamin
D takviyesi kullanmadigi ve kullanmayanlarin (10,89 ng/mL)
vitamin D duzeyinin 6nemli bir sekilde distk oldugu bulundu.
Blylk cogunun (%93,8) vitamin D ampul kullandigi ve ampul
kullananlarin vitamin D dUzeylerinin (15,84 ng/mL) damla
kullananlardan (8,47 ng/mL) 6nemli bir sekilde ylksek oldugu
tespit edildi. Bu ¢alismada bireylerin ¢ok azinin vitamin D damla
kullandigi (%6,3) bulundu.

D vitamini takviyesi icin glvenli Ust seviye konusunda uluslararasi
bir fikir birligi yoktur. Cok sayida kurum ve bilimsel kurulus
optimum serum vitamin D konsantrasyonlari hakkinda D vitamini
takviyesi ve rehberlik icin dneriler gelistirmistir. Hedef vitamin D
diizeyi, yas, vicut agirligi, kronik hastalik durumu ve etnik kokene
bagli olarak vitamin D dozlarini glinltik 400 ile 2.000 international
unit (IU) onerilmektedir. Vitamin D'nin doz ayarinin kullanima
hazir kapsuller ve likit formuyla daha kontrolli yapilabilecegi
belirtiimistir (33). Endocrine Society tarafindan énerilen glinlik
Gst limit 10.000 IU/gin iken, Institue of Medicine (IOM) 4.000
IU/gln altinda kalmayr dnermektedir (34). Heaney ve ark. (35)
uzun streler boyunca giinlik 10.000 IU vitamin D takviyesinin
saglikl eriskinlerde olumsuz etkilere neden olmadigini gosterdi,
ancak bazi ¢alismalar da ginlik 10.000 IU vitamin D takviyesinin
kemik mineral yogunlugu tzerinde olumsuz bir etkisi oldugunu
belirtti (34). Yapilan randomize kontrolll bir calismada ise, tek bir
yiksek doz vitamin D (yilda bir kez 500.000 IU) ile tedavi edilen
yasl kadinlarda disme ve kirik riskinde artisa neden oldugu
gosterildi (36). Kiresel D vitamini eksikliginin olumsuz saglik
sonuglarini dnlemek icin, makul glinese maruz kalma énerilerinin
yapilmasi, D vitamini gida takviye programlarinin artirilmasi ve
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gerektiginde D vitamini takviyesi alinmasinin tesvik edilmesi
gerektidi belirtilmistir (37).

Bireylerin  %81,6'sinda  kemik adrisi, %85,2'sinde  sabah
yorgunlugu oldugu ancak kemik agrisi ve sabah yorgunlugu
ile vitamin D dlzeyi arasinda énemli bir fark olmadigi bulundu.
Calismamizla benzer sekilde yapilan bir calismada vitamin D
eksikligi olan bireylerin %83,3'linde kas ve derin kemik agrisi,
%100’'linde ise yorgunluk ve halsizlik oldugu tespit edilmistir
(38).

Katiimaer sayisinin az olmasi, erkek katilimer ve kontrol grubunun
olmamasi bu calismanin énemli kisithiliklaridir.

Sonug

Bireylerin ortalama vitamin D duzeyinin 11,82+5,73 ng/mL
oldugu tespit edildi. Vitamin D takviyesi kullanmayan, vitamin
D damla kullanan, tani slresi 6 aydan az olan, glines kremi
kullanmayan, hi¢ balik ve peynir yemeyen, koyu ve bugday
tenli bireylerin vitamin D duzeylerinin dnemli bir sekilde dustk
oldugu tespit edildi. Giineslenmeyen, BKi'yi 30’un altinda olan,
11-15 saatleri disinda ve kapali kiyafetle glineslenenlerin vitamin
D duzeylerinin disik oldugu ancak aralarinda 6nemli bir fark
olmadigi bulundu. Bireylerin yas, bel cevresi ve kalca cevresi ile
vitamin D dUzeyi arasinda 6dnemli bir iliski olmadidi tespit edildi.
Bu sonuclar dogrultusunda vitamin D eksikligi olan bireylerin
D vitamini takviyesi kullanmalari, balik ve peynir tiketimini
arttirmalari, 11-15 saatleri arasinda glineslenmeleri, ten rengi
koyu olanlarin daha uzun sire glineslenmeleri ve gtineslenirken
mayo giymeleri dnerilmektedir. Toplumda D vitamini farkindaligini
arttirmak icin egitimler yapilmasi, kamu spotlarinin hazirlanmasi,
televizyon reklamlari, ilanlar, bilgilendirme kampanyalari ve web
sayfalarinin dizenlenmesi dnerilmektedir. Ayrica Ulkemizde D
vitamini gida takviye programlarinin gelistiriimesi dnerilmektedir.
Etik

Etik Kurul Onayrn Atatirk Universitesi Saglik Bilimleri
Fakultesi'nden etik kurul izni (karar no: 04, tarih: 10.03.2015)
ve Erzurum Kamu Hastaneler Birligi'nden kurum izni (no:
98003106-774/5631) alindi.

Hasta Onayi: Arastirmaya katilan tim bireylere bilgi verilerek
onamlari alindi.

Hakem Degerlendirmesi: Editorler kurulu disinda olan kisiler
tarafindan degerlendirilmistir.

Yazarhk Katkilari

Konsept: M.C., EK., Dizayn: M.C., EK., Veri Toplama veya
isleme: M.C., Analiz veya Yorumlama: M.C., E.K., Literatir
Arama: M.C., EK., Yazan: M.C., EK.

Cikar Catismasi:
bildirilmemistir.
Finansal Destek: Yazarlar bu calisma icin herhangi bir finansal
destek almadiklarini bildirmistir.

Yazarlar tarafindan c¢ikar catismasi

Kaynaklar

1. Bizzaro G, Antico A, Fortunato A, Bizzaro N. Vitamin D and
autoimmune diseases: is vitamin D receptor (VDR) polymorphism
the culprit. Isr Med Assoc J 2017;19:438-43.

2. Yamamoto E, Jargensen TN. Immunological effects of vitamin D
and their relations to autoimmunity. J Autoimmun 2019;100:7-16.

3. Holick ME The vitamin D deficiency pandemic: Approaches for
diagnosis, treatment and prevention. Rev Endocr Metab Disord
2017;18:153-65.

4. Hekimsoy Z, Ding G, Kafesciler S, Onur E, Glveng Y, Pala T, et al.
Vitamin D status among adults in the Aegean region of Turkey.
BMC Public Health 2010;10:782.

5. Alagdl £ Shihadeh Y, Boztepe H, Tanakol R, Yarman S, Azizlerli
H, et al. Sunlight exposure and vitamin D deficiency in Turkish
women. J Endocrinol Invest 2000;23:173-7.

6. Gur EB, Turan GA, Tatar S, Gokduman A, Karadeniz M, Celik G,
et al. The effect of place of residence and lifestyle on vitamin D
deficiency in pregnancy: Comparison of eastern and western parts
of Turkey. J Turk Ger Gynecol Assoc 2014;15:149-55.

7. Sozen T GYD. Metabolik Kemik Hastaliklari. 1. Baski, Ankara:
Ankara Bayt Bilimsel Arastirmalar Basin Yayinevi; 2013. ss. 141-53.

8. Cidem M, Karacan I, Beytemur O, Kara S. Prevalence and risk
factors of vitamin D deficiency in patients with widespread
musculoskeletal pain. Turk J Med Sci 2017;47:728-31.

9. Holick MF Vitamin D deficiency. N Engl J Med 2007;357:266-81.

10. Cubukcu M, Aci R, Miderrisoglu S. Evaluation of Vitamin D Levels
According to Age, Sex and Seasonal Characteristics in Samsun.
Ankara Med J 2019;19:769-75.

11. Ture E, Muderrisoglu S, Aci R, Cubukcu M, Erdem MA. Evaluation
of vitamin d levels in adolescents and children according to age,
sex and seasonal characteristics. Ankara Med J 2020;20:380-6.

12. Grant WB, Holick MF Benefits and requirements of vitamin D for
optimal health: a review. Altern Med Rev 2005;10:94-111.

13. Collins A. Practice implications for preventing population
vulnerability related to vitamin D status. J Am Assoc Nurse Pract
2013;25:109-18.

14. Capik C. Use of confirmatory factor analysis in validity and
reliability studie. Journal of Anatolia Nursing and Health Sciences
2014;17:196-205.

15. Mithal A, Wahl DA, Bonjour JP Burckhardt P Dawson-Hughes B,
Eisman JA, et al. Global vitamin D status and determinants of
hypovitaminosis D. Osteoporos Int 2009;20:1807-20.

16. Looker AC, Johnson CL, Lacher DA, Pfeiffer CM, Schleicher RL,
Sempos CT. Vitamin D status: United states, 2001-2006. NCHS
Data Brief 2011;59:1-8.

17. Lips B van Schoor N. Worldwide vitamin D status. Vitamin D, 3rd
ed. Elsevier; 2011. p. 947-63.

18. Forrest KY, Stuhldreher WL. Prevalence and correlates of vitamin D
deficiency in US adults. Nutr Res 2011;31:48-54.

19. Osmancevic A, Sandstrom K, Gillstedt M, Landin-Wilhelmsen K,
Larkd O, Wennberg Larkd AM, et al. Vitamin D production after
UVB exposure-A comparison of exposed skin regions. J Photochem
Photobiol B 2015;143:38-43.

20. Joh HK, Lim CS, Cho B. Lifestyle and dietary factors associated
with serum 25-hydroxyvitamin D levels in Korean young adults. J
Korean Med Sci 2015;30:1110-20.

21. Faurschou A, Beyer DM, Schmedes A, Bogh MK, Philipsen PA, Wulf
HC. The relation between sunscreen layer thickness and vitamin D
production after ultraviolet B exposure: a randomized clinical trial.
Br J Dermatol 2012;167:391-5.

22. Neale RE, Khan SR, Lucas RM, Waterhouse M, Whiteman DC,
Olsen CM. The effect of sunscreen on vitamin D: a review. Br J
Dermatol 2019;181:907-15.



18

Cetin ve Kiyak.
D Vitamini Eksikliginde Yasam Tarzi

Turk J Osteoporos
2022;28:11-8

23

24.
25.

26.

27.

28.

29.

30.

31.

. Brustad M, Sandanger T, Aksnes L, Lund E. Vitamin D status
in a rural population of northern Norway with high fish liver
consumption. Public Health Nutr 2004;7:783-9.

Baysal A. Vitamin D and Health. Bes Diy Derg 2014,;42:89-90.
Al-Raddadi R, Bahijri S, Borai A, AlRaddadi Z. Prevalence of lifestyle
practices that might affect bone health in relation to vitamin D
status among female Saudi adolescents. Nutrition 2018;45:108-
13.

AlQuaiz AM, Kazi A, Fouda M, Alyousefi N. Age and gender
differences in the prevalence and correlates of vitamin D deficiency.
Arch Osteoporos 2018;13:49.

Sadat-Ali M, Al Elg A, Al-Farhan M, Sadat NA. Fortification with
vitamin D: Comparative study in the Saudi Arabian and US
markets. J Family Community Med 2013;20:49-52.

Al-Alyani H, Al-Turki HA, Al-Essa ON, Alani FM, Sadat-Ali M.
Vitamin D deficiency in Saudi Arabians: A reality or simply hype: A
meta-analysis (2008-2015). J Family Community Med 2018;25:1-4.
Fuleihan GEH. Vitamin D deficiency in the Middle East and its
health consequences for children and adults. Clinic Rev Bone
Miner Metab 2009;7:77-93.
Romagnoli E, Carnevale V, Biondi
D supplementation: when and how? J
2014,37:603-7.

Holick MF, Binkley NC, Bischoff-Ferrari HA, Gordon CM, Hanley DA,
Heaney RP, et al. Evaluation, treatment, and prevention of vitamin

P Minisola S. Vitamin
Endocrinol  Invest

32.

33.

34.

35.

36.

37.

38.

D deficiency: an Endocrine Society clinical practice guideline. J Clin
Endocrinol Metab 2011;96:1911-30.

Aypak C, Yikilan H, Dicle M, Onder O, Gérpelioglu S. The
Relationship of Vitamin D Status with Body Mass Index among
Obese Adults. Med Bull Haseki 2013;51:95-8.

Pludowski P Holick MF, Grant WB, Konstantynowicz J, Mascarenhas
RM, Hag A, et al. Vitamin D supplementation guidelines. J Steroid
Biochem Mol Biol 2018;175:125-35.

Amrein K, Scherkl M, Hoffmann M, Neuwersch-Sommeregger
S, Kostenberger M, Tmava Berisha A, et al. Vitamin D deficiency
2.0: an update on the current status worldwide. Eur J Clin Nutr
2020;74:1498-513.

Heaney RP, Davies KM, Chen TC, Holick MF, Barger-Lux MJ. Human
serum 25-hydroxycholecalciferol response to extended oral dosing
with cholecalciferol. Am J Clin Nutr 2003;77:204-10.

Sanders KM, Stuart AL, Williamson EJ, Simpson JA, Kotowicz MA,
Young D, et al. Annual high-dose oral vitamin D and falls and
fractures in older women: a randomized controlled trial. JAMA
2010;303:1815-22.

Wacker M, Holick ME Sunlight and Vitamin D: A global perspective
for health. Dermatoendocrinol 2013;5:51-108.

Karadavut Ki, Basaran A, Cakcl A. Vitamin D Deficiency in Turkish
Women. Turk J Osteoporos 2003;9:74-9.



Orijinal Arastirma / Original Investigation 19

DOI: 10.4274/tod.galenos.2021.75508
Turk J Osteoporos 2022;28:19-25

Fibromiyalji Sendromu ile llgili Tiirkiye'deki Bilgi Sunan Web
Sitelerinin Okunabilirlik, Icerik ve Kalite A¢isindan Incelenmesi

Investigating the Websites in Turkey that Providing Information on Fibromyalgia
Syndrome by Readability, Content and Quality

® Meryem Otu, ® Serife Karagézoglu*

Sivas Cumhuriyet Universitesi Hastanesi, Kardiyopulmoner Rehabilitasyon Unitesi, Sivas, Tiirkiye
*Sivas Cumhuriyet Universitesi Saglik Bilimleri Faktiltesi, Hemsirelik Esaslari Anabilim Dali, Hemsirelik Bélimdi, Sivas, Tirkiye

(074

Amac: Fibromiyaljili hastalar icin internette Tlrkge olarak sunulan bilgi kaynaklarinin kalitelerini, icerigini, kullanilabilirligini ve okunabilirligini
deg@erlendirmektir.

Gereg ve Yontem: Tanimlayici tipteki ¢calismada, fibromiyalji ile ilgili toplam 80 web sitesi dahil edilmistir. Degerlendirmede Atesman’in Flech
okunabilirlik formdilii, DISCERN kilavuzu ve Web Sitesi Kullanilabilirlik Olcegi’'nden yararlaniimistir.

Bulgular: Web sitelerinin %28,8'i (23) kurumsal, %2,5'i (2) dernegde ait, %53,8'i (43) kisisel, %3,8'i (3) ticari, %11,3'l (9) medya organlarina
aitti. En cok deginilen semptom %97,5 (78) ile agr ve en az deginilen semptom %2,5 (3) ile libido kaybr olmustur. En cok deginilen tedavi
%82,5 (66) ile medikal tedavi ve %76,3 (61) ile egzersiz olmustur. Web sitelerinin genelinin Atesman Flesch okunabilirlik skorunun medyani
55,55 [minimum (min): 21, maksimum (maks): 72,4), DISCERN puani medyani 30 (min: 20, maks: 56), Web Sitesi Kullanilabilirlik Olcegi skor
medyani 100 (min: 88, maks: 119) olarak bulunmustur.

Sonug: Bu calisma, FM ile ilgili hastalara bilgi sunan Tiirkge web sitelerinin iceriginin zayif, kalitesinin distk, okunabilirliginin zor, kullanilabilirlik
dizeyinin ise yiksek oldugunu ortaya koymustur.

Anahtar kelimeler: Fibromiyalji, web sitesi, kalite, kullanilabilirlik

Abstract

Objective: To evaluate the websites in Turkey that provide information on fibromyalgia syndrome (FM) by readability, content and quality.
Materials and Methods: A total of 80 websites on fibromyalgia were included in the descriptive study. Atesman'’s Flech readability formula,
Quality Criteria for Consumer Health Information (DISCERN) guide, website usability scale (WUS) was used in the evaluation.

Results: 28.8% (23) of the websites belong to corporate, 2.5% (2) to the association, 53.8% (43) to personal, 3.8% (3) to commercial, 11.3%
(9) to media organs. The most cited symptom was pain at 97.5% (78) and the least mentioned symptom was loss of libido at 2.5% (3). The
most cited treatment was medical treatment with 82.5% (66) and exercise with 76.3% (61). The median of the Atesman Flesch readability
score of the websites in general was 55.55 [minimum (min): 21, maximum (max): 72.4), the median DISCERN score was 30 (min: 20, max:
56), the WUS score was 100 (min: 88, max: 119) found as.

Conclusion: This study revealed that Turkish websites that provide information to patients about FM have poor content, low site quality,
difficult to read, and high usability.

Keywords: Fibromyalgia, website, quality, usability

Gil’i§ FM'de vyasanan vyaygin ve kronik agrinin ayni zamanda

. - . . y fizyolojik ikolojik stres| kalma d ile ilikili
Fibromiyalj sendromu (FM), kronik yaygin agn ve adn izyolojik ve psikolojik streslere maruz kalma durumu ile iliskili

duyarliiginda artis ile seyreden bir hastalikt. FM'nin nedeni oldugu da o6ne sirtlmektedir (1). Kullanilan tani kriterlerine

heniz belirlenememis olmakla birlikte, hastaligin ortaya gore genel poplilasyonda FMS prevalansinin %2-4 oldugu
¢lkmasinda genetik, cevresel ve immunolojik faktorler ile periferik tahmin edilmektedir ve kadinlarda erkeklerden daha siktir
ve merkezi mekanizmalarin rol oynadigi dusunilmektedir. (2). Turkiye'deki FM prevelansi ise kadinlarda %3,6 olarak
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bulunmustur (3). FM'de saglik hizmetlerinden yararlanma
hastaligin siddeti ile birlikte artmakta ve bu durum da, genel
saglik bakimi harcamalarina yansimaktadir. Dolayli maliyetler
toplam harcamalarin cogunlugunu olusturmakta olup, hastalik
sUreci dUsuk Uretkenlik, azalan calisma saatleri, ise devamsizlik,
engellilik, issizlik, erken emekliligi beraberinde getirebilmektedir
(4).

FM'nin cok faktorli karmasik dogasi goz ontne alindiginda,
uzmanlar genellikle birden fazla faktori ele alabilen tedavi
yaklasimlarinin énemini vurgulamaktadir (5). FM'de tedavinin
temel amaci semptomlari azaltmak, yasam kalitesini artirmak,
fiziksel fonksiyonu strdirmek ve iyilesmeyi saglamak olup,
tedavide  c¢ogunlukla  farmakolojik ve  non-farmakolojik
yaklasimlar birlikte uygulanmaktadir (6). Tedavide multidisipliner
yaklasim, farmakolojik tedavi ile birlikte egitim, egzersiz ve
psikolojik (bilissel-davranigsal) midahaleler esastir. Hastalikla bas
etmede egitim tek basina yeterli olmamakla birlikte, hastalik
6z-yonetimini tesvik etmede ve diger terapdtik yaklasimlarin
etkilerini artirmada onemli bir role sahiptir. FM ile ilgili yanlis
anlamalari gidermek, uygun beklentileri belirlemek, FM ve
tedavisi hakkinda dogru bilgi edinmek ancak nitelikli bir egitim ile
mUmkin olabilmektedir (5).

Saglik hizmetlerinin sunumunda yasanan degisimler bireylerin
sagliklariyla ilgili sorumluluklarini artirmisti. Bu durum saglik
okuryazarliginin farkli bir hali olan e-saglik okuryazarliginin énem
kazanmasina neden olmustur. E-saglik okuryazarligi elektronik
kaynaklarda yer alan saglik bilgilerine yoénelik bir kavramdir.
Bilgi ve iletisim teknolojilerinin  gelisimi  saglik alanindaki
bilgi  kaynaklarinin  cesitlenmesine ve bilgi hizmetlerinin
boyut degistirmesine katki saglamistir. GUnumuzde internet
kullaniminin artmasiyla birlikte bireyler saglik sorunlariyla ilgili
arastirmalarini internet Uzerinden yapmaya baslamistir (7).
internet ortamina profesyoneller tarafindan sagliga yonelik
hazirlanmis bircok giincel bilgi bulunmaktadir. Ancak uluslararasi
diizeyde yapilan bazi calismalarda fibromiyalji ve kronik agri ile
ilgili cevrimici bilginin kalitesinin genellikle zayif oldugu ve icerigin
yanlis anlasilma olasiligini artirabilecek sekillerde sunuldugu da
iddia edilmektedir (8-10).

Bireyler fayda saglamak amaci ile internette saglik bilgilerini
arastirirken, bu davranislari ile zarar gérme olasiliklarini da
artirabilmektedir. internette yer alan saglik bilgilerinin celiskili,
belirsiz ve yanlis olmasi ya da bireylerin hi¢ bilmedigi hastalik ve
saglik bilgilerine de erisebilmesi bireylerin saglik konusundaki kaygi
ve endiselerini artirabilmektedir (7). Buna karsin bireylerin kaliteli
saglik okuryazarliginin artmasi saglikli yasam bicimi davraniglari
ve yasam kalitelerinin artmasina katkida bulunabilmektedir
(11). Literatlrde uluslararasi dizeyde sinirli sayida calismaya
(9,10,12) ulasilsa da, tlkemizde FM ile ilgili bilgi saglayan internet
sitelerinin kalite ve okunabilirligine yonelik yapiimis herhangi
bir calismaya rastlanilamamisti. Bu baglamda ¢alismamizin
amaci FM'li hastalar icin internette Tlrkge olarak sunulan bilgi
kaynaklarini belirlemek, kalitelerini, icerigini, kullanilabilirligini ve
okunabilirligini degerlendirmektir.

Gereg ve Yontem

Ulkemizde FM hakkinda bilgi saglayan web sitelerinin kalite,
kullanilabilirlik, icerik ve okunabilirlik agisindan analiz edildigi
tanimlayici nitelikteki bu calismada fibromiyalji kelimesi anahtar
kelime olarak secilmis ve arama fibromiyalji/olarak yapilmistir.
Google (Google.com+Google.com.tr), Yandex (Yandex.com.
tr), Bing (Bing.com) ve Yahoo! (Yahoo!trsearch.yahoo.com)
Turkiye'de son bir yil icerisinde “Statcounter”daki populerliklerine
gore kullanilan arama motorlaridir (13). Bu arama motorlarindaki
fibromiyalji ve kas romatizmasina yonelik bilgi kaynaklarindaki
tlm aramalar Kasim 2020°de yapilmistir.

Onbellegi ile gecmisi bosalttiktan ve bilgisayardaki konumu
devre disi biraktiktan sonra, baska filtre uygulanmadan
bagimsiz olarak c¢evrimici bir arama yapilmisti. Motorlarin
yalnizca arastirmacilarin bulundugu yere yakin web sitelerini
goruntdlemesini énlemek icin GPS devre disi birakilmistir. Genel
olarak kullanicilarin, ulasilan ilk 20 web sitesinden sonra bilgi
arayisini strdiirmedikleri ngérisu ile her bir arama motorundan
ulasilabilen ilk 20 site incelenmek Uzere secilmistir (9,12). Ek
olarak, Turkiye de halihazirda varlik gosteren bir FM dernegi
olmamasi gerekgesi ile diger ilgili derneklerin (romatoloji, agr)
web siteleri de taranmistir.

Dahil Etme Kriterleri

Calismaya FM bilgilerini iceren Tlrkge web siteleri dahil edilmistir.

Dislama Kriterleri:

- Saglik profesyoneli icin diizenlenmis siteler,

- Bozuk baglantilar,

- Yalnizca reklam sunan siteler,

- Sadece PDF, resim veya video biciminde bilgi sunan web linkleri,
- Abonelik veya ¢deme gerektiren siteler,

- iceriginde diger linklerle baska sitelere baglanti saglayan siteler
calisma kapsami disinda tutulmustur.

Ol¢iim Araclan

Flesch Okunabilirlik Formuli

Web sitelerinin metinlerindeki ortalama kelime ve ortalama
belirlendikten sonra  Atesman’in = (14)
Turkce'ye uyarladigr Flesch okunabilirlik formdli kullanilarak her
sitenin okunabilirlik sayisi ve okunabilirlik dizeyi belirlenmektedir.
Elde edilen Flesch skoru, asagidaki siniflamadan yararlanilarak
okuma glcligl derecesine ve vyaklasik egitim dizeyine
dondsturilebilmektedir  (14,15)  (formdlin  uygulanisina
arastirmanin uygulanmasi bolimdnde deginilmistir) (Tablo 1).

cimle uzunluklari

Quality Criteria for Consumer Health Information
(DISCERN) Olcegi

Web sitelerinin glivenirlik ve bilgi kalitesinin degerlendirilmesinde;
Charnock ve ark. (16) tarafindan gelistiriimis, Ulkemizde ise
Gokdogan (17) tarafindan Turkceye cevrilmis olan DISCERN
8lctim araci kullanilmistir. Olcegin kullanimi ile ilgili aciklama
Gokdogan (17) tarafindan élcek izni alinirken yapilmistir. Olcek
saglikla ilgili egitim materyallerinin glvenirlik ve bilgi kalitesinin
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Tablo 1. Atesman Flesch skoruna gére okuma giicliigii

seviyesi ve egitim diizeyleri

Okuma giicliigii Yaklasik egitim
Skor k Lo
derecesi diizeyi
90-100 Cok kolay 4. sinif
80-90 Kolay 5. sinif
70-80 Hemen hemen kolay 6. sinif
60-70 Standart 7-8. sinif
50-60 Hemen hemen zor Bazi liseler
3050 Zor Universite
0-30 el ey Un|.\./er:<,|te duzeyi
ve Ustu

degerlendiriimesinde kullaniimaktadir. On alti soruluk kilavuz ayni
zamanda web sitelerinin kalitesini degerlendirmek amaciyla da
kullaniimaktadir. Kilavuzdaki ilk sekiz soru web sitesinde yer alan
bilginin guvenirligini; sonraki yedi soru kalitesini ve son bir soru
web sitesinin genel degerlendirmesini yapmaktadir. Sorulara 1-5
arasi (1: Uygun dedgil, 5: Uygun) puan verilmektedir. Yanitlarin
toplanmasiyla kilavuzdan 15-75 araliginda bir puan elde
edilmekte, 16. madde ayri degerlendirilebilmektedir. Genel puan
araligi 16-80'dir ve odlgekten alinan puanlarin degerlendirmesi,
16-29: Cok disik; 30-42: Dislk; 43-55: Orta; 56-68: lyi ve 69-
80: Mikemmel olacak sekildedir (12,16-18).

Web Sitesi Kullanilabilirlik Olcegi (WSKO)

Web sitelerinin  kullanilabilirliginin - 6lctimesi icin Cakmak ve
ark. (19) tarafindan gelistirilen WSKO kullanilmistir. Olcek dért
alt boyuta sahip (gezinme kolayligi: 10 soru, tasarim: 7 soru,
erisim kolayligr: 4 soru, kullanim kolayligi: 4 soru) toplam 25
sorudan olusmaktadir. Olcek, maddelerine verilecek cevaplar
likert tipi besli derecelendirme dlcedi ile toplanmaktadir. Olcek,
“Kesinlikle katiliyorum (5)", “Katiliyorum (4)", “Kararsizim
(3)", "Katilmiyorum (2)" ve “Kesinlikle katilmiyorum (1)”
seceneklerinden olusmaktadir.  Olcekteki maddelerin 21’
olumlu 4’0 ise olumsuz maddedir. Olcekten alinacak en
distik puan 25, en yiksek puan ise 125'tir. Olcekten alinacak
yiksek puan, web sitesinin kullanilabilirliginin ylksek oldugunu
gostermektedir. Web sitesinin genel kullanilabilirlik puani 25-57
arasi “DUsUk”, 5892 arasi “Orta”, 93-125 arasl ise “YUksek”
olarak degerlendirilmektedir (19).

Arastirmanin Uygulanmasi

Calismanin icerik incelemesinde ise FM ile ilgili calismalar dikkate
alinarak, asagidaki veriler de her bir web sitesi icin kaydedildi
(10,12,20):

- Terminoloji (FM'yi tanimlamak igin kullanilan terimler),

- Tani konulurken yapilan islemlere iliskin bilgiler (hasta dykusd,
fizik muayene, hassas noktalara dayali veya semptomatolojiye
dayali tani, laboratuvar, goriintileme vb.),

- Semptomlar (FM ile iliskili semptomlar),

- Hem farmakolojik hem de farmakolojik olmayan tedaviler (tedavi
tlrd) (ilag tedavisi, hastanin egitimi, psikoterapi ve egzersiz gibi),

- Tavsiyeler (uyku, yasam tarzi degisiklikleri, diyet vb.).

Flesch skorunu elde etmek igin;

1. Sitedeki yazili metindeki kelimeler sayildi. Kisaltmalar ve
semboller (6rnegin; TV, 17, &, %7) tek hece olarak kabul edildi.
2. Metindeki heceler sayildi. Kisaltmalar, figlrler, semboller ve
kombinasyonlari tek heceli kelimeler olarak kabul edildi.

3. Metindeki cimleler sayildi.

4. Her 100 kelimedeki hece sayisi belirlendi. Bunun icin sitede
yazill metindeki toplam kelime sayisi ve hece sayisindan
yararlanild.

5. Ortalama ctimle uzunlugu hesaplandi. Bunun icin kelime sayisi
cimle sayisina bolindu.

6. Asagidaki formile gore skor saptandi:

Okunabilirlik sayisi=198,825- [40,175x(hece olarak ortalama
so6zclk uzunlugu)-2,610x(s6zclk olarak ortalama clmle
uzunlugu)] (14,15).

DISCERN kilavuzu ve WSKO her bir web sitesi icin madde
madde degerlendirilerek elde edilen toplam puan kayit altina
alinmistir. De@erlendirme, arastirmacidan arastirmaciya farklilik
gostermemesi icin tek bir arastirmaci tarafindan yapilmistir.

istatistiksel Analiz

Toplanan verilerin analizinde Statistical Package for the Social
Science (SPSS) 22.0 programindan vyararlaniimistir. Verilerin
normal dagiima uygunlugu Kolmogorov-Smirnov testi ile
degerlendirildi. Verilerin tanimlayici istatistiklerinde medyan, en
duslk, en yuksek, frekans ve oran degerleri kullaniimistir. Normal
dagilim géstermeyen gruplarda U¢ veya daha fazla sayida grubun
ortalamalari arasindaki farkliigin anlamliigini test etmek icin
Kruskal-Wallis testi kullaniimistir. Anlamlilik siniri olarak p<0,05
kabul edildi.

Bulgular

Arama motorlart kullanilarak 148 web sitesi incelenmistir.
Calismanin dislama kriterlerini uyguladiktan sonra (bir dnceki
arama motorundaki ayni site 54, bozuk link olan siteler 5,
sadece videodan olusan siteler 9), her bir arama motorundan
birbirinden farkll 20, toplamda 80 web sitesi calisma icin
incelemeye alinmistir. Bu sitelerin %28,8'i (23) kurumsal, %2,5'i
(2) dernege ait, %53,8'i (43) kisisel, %3,8'i (3) ticari, %11,3'U (9)
medya organlarina ait web siteleridir.

Kullanilan icerik bakimindan incelendiginde, web siteleri FM'yi
%46,3 (37) ile en cok kas romatizmasi olarak tanimlamislardir.
Diger tanimlama ifadeleriise %17,5 (14) ile kronik agri sendromu,
%22,5'1 (18) yumusak doku romatizmasi, %13,8" (11) diger
tanimlama ifadeleri (kas-iskelet sistemi hastaligi, kronik hastalik
vb.) olacak sekildedir. incelenen web sitelerinin tamami FM'yi bir
hastalik olarak tanimlamistir.

Sekil 1'de web sitelerinde yer alan FM semptomlarinin dagilimi
bulunmaktadir. Buna gore %97,5 (78) ile agri, %91,3 (73) ile
yorgunluk, %90 (72) ile uyku bozuklugu en ¢ok deginilen
semptomlar olmustur. En az deginilen semptom ise %3,8 (3) ile
libido kaybr olmustur.
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Web sitelerinin %53,8'inde (43) FM tanisinin hasta Oykdusd,

fizik muayene ve benzer semptomlara neden olabilecek diger

hastaliklardan ayirt edici laboratuvar yada radyolojik incelemeler

sonucu konuldugu belirtilmistir.  Sekil 2°'de web sitelerin

degindikleri tedaviler yer almaktadir. Sitelerin %91,3"linde (73)

cesitli tedavi yaklasimlarina deginilmistir. Ayrica %51,3 (41)

ile de tedavide geleneksel ve tamamlayici tip uygulamalarina

yer verilmistir. En ¢ok deginilen tedavi %82,5 (66) ile medikal

tedavi ve %76,3 (61) ile egzersiz olmustur. En ¢ok bahsedilen

geleneksel ve tamamlayici tip uygulamasi %43,8 (35) ile masaj

ve %36,3 (29) ile akupunktur olmustur. Deginilen tedaviler

arasinda ise %2,5'er (2) oranla kineziyoterapi ve aromaterapide

yer almaktadir (Sekil 2). Web sitelerinin %67,5'inde (54) FM

hastalari icin herhangi bir tavsiyeye rastlanmaz iken, en cok

degdinilen tavsiye %5 (4) ile egzersiz yaparken dikkat edilecek

noktalar olmustur. Web sitelerin sadece %3,8'inde (3) deginilen
bilgilerin kaynakcasina yer verilmistir.

Semptomlara Deginme

Agn

Yorgunluk

Uyku Bozuklugu

Hassas Noktalar

Sabah Tutuklugu

Bas Agrisi

Parestezi

Sislik Hissi

Agiz Kurulugu

Libido Kayb

irritabl Barsak

Dismenore

Eklem Hipermobilitesi

Cene Eklemi Problemleri

Reynaud Fenomeni

Cilt Problemleri

Huzursuz Bacak Sendromu

Bag Agrisi

irritabl Mesane

Kognitif Bozukluk

Depresyon

Anksiyete
0,00% 20,00% 40,00% 60,00% 80,00% 100,00% 120,00%

Yok mVar

Sekil 1. Web sitelerinde deginilen FM semptomlari oranlari
FM: Fibromiyalji sendromu

Tablo 2'de web sitelerinin  Atesman okunabilirlik, DISCERN
ve WSKO puanlarinin site tirlerine gore karsilastirmalari
yer almaktadir. Buna gbre site tirleri arasinda Atesman
okunabilirlik ve DISCERN puanlari agisindan istatistiksel olarak
fark yoktur (p=0,486, p=0,379). Ancak site tirleri arasinda
WSKO puanlarindaki fark anlamli bulunmustur (p=0,008). ikili
karsilastirmalarda ise, bu farkin derneklere ait web sitesinin
puan medyanlarindan kaynaklandigi gorilmastir (p<0,05).
Web sitelerinin genelinin Atesman Flesch okunabilirlik skorunun
medyani 55,55 [minimum (min): 21, maksimum (maks): 72,4],
DISCERN puani medyani 30 (min: 20, mak: 56), WSKO puan
medyani 100 (min: 88, maks: 119) olarak bulunmustur (Tablo 2).

Tartisma

Bu calisma FM ile ilgili bilgi veren Turkce web sitelerinin saglik
okuryazarligr icin kalite, icerik, okunabilirlik ve kullanilabilirlik
acisindan incelemek icin yapilmistir. incelenen web sitelerinin
okunabilirligi hemen zor, kalite duzeyi dusuk,
kullanilabilirligi yiksek bulunmustur.

hemen

Tedaviye Deginme

Tamamlayici-Alternatif Tedavi
Medikal Tedavi
Psikoterapi

Fizik Tedavi Yontemleri
Egzersiz

Hasta Egitimi
Multidisipliner Yaklagim
PRP

Noralterapi
Beden-Zihin Terapileri
Lokal Enjeksiyon
Kinezioterapi
Fitoterapi
Aromaterapi
Akupunktur
Sicak-Soguk Uygulama
Balneoterapi

Manuel Terapi

0Ozon Tedavisi

BDP

Masaj

Hacamat

Stliik
Divet  |—
0,00% 20,00% 40,00% 60,00% 80,00% 100,00% 120,00%

Yok mVar

Sekil 2. Web sitelerinde deginilen FM tedavi oranlari
FM: Fibromiyalji sendromu, BDP: Bilissel Davranisci Psikoterapi
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Tablo 2. Web sitelerinin Atesman okunabilirlik, DISCERN ve WSKO puanlarinin site tiirlerine gére karsilastirmalari

:\Ifsf‘rjnan Flesch okunabilirlik DISCERN WSKO

Medyan (min-maks) Medyan (min-maks) Medyan (min-maks)
Kurumsal 56,1 (40,70-68,4) 30 (24-56) 103 (92-116)
Derneklere ait 50,1 (43,8-56,4) 40 (30-50) 117,5(116-119)
Kisisel 53,3 (21-72) 30 (20-55) 96 (88-110)
Ticari 56,4 (55-57,1) 30 (30-33) 103 (100-105)
Medya organlari 60,1 (45,1-72,4) 28 (24-40) 98 (88-105)
(. sonug x2: 3,447 x?= 4,201 x?: 13,820

p=0,486 p=0,379 p=0,008
Genel 55,55 (21-72,4) 30 (20-56) 100 (88-119)
DISCERN: Quality Criteria for Consumer Health Information, WSKQ: Web sitesi kullanilabilirlik 6lcedi, min: Minimum, maks: Maksimum

FM'de halen belirsiz bircok unsurun bulunmasi ciddi bir hastalik
olarak gértilmemesine ya da distk prestijli bir hastalik olarak kabul
edilmesine, hekimlerin FM tanisinin mesruiyetini sorgulamasina,
hasta deneyimlerinden stiphe duymasina yol agabilmektedir
(21,22). Bu calismada incelenen web sitelerinin tamami FM'yi
bir hastalik olarak tanimlamistir. Nitekim FM tanisinin konulmasi
ve bir hastalik olarak kabul edilmesi bu hastalarda hastaligiyla
bas etmede ilk adim olmasi agisindan énemlidir.

Web sitelerine gore FM'nin en ¢ok deginilen semptomlarr agri,
yorgunluk ve uyku bozuklugudur. Agri FM tanisinin konulmasinda
olmazsa olmaz bir belirti olmakla birlikte, yorgunluk ve uyku
bozuklugu da olduk¢a sik yasanan semptomlar arasindadir
(5,10,23). Ancak diger gorilen FM belirtileri hakkinda verilen
bilgilerin web sitelerinde yer almasi degiskenlik géstermektedir.
Ayrica diger farkli saglik problemlerinde de gorilebilecek benzer
semptomlarin tani sirasindaki tetkiklerle dislanmasi, hastalar
icin yeterince agik bir bicimde deginiimemistir. Bu durum FM
hakkinda bilgi arayan bireyin herhangi bir semptomu hastaligina
baglamasina ya da tam tersi farkli sorunlarinin bulundugunu
distinmesine neden olabilir. Ginlimiizde fibromiyaljinin kesin
tedavisi bulunmamakla birlikte tedavide hastanin semptomlarinin
hafifletilmesi ve yasam kalitesinin artirilmasi hedeflenmektedir.
Bu nedenle, hasta egitimi ile fibromiyaljinin yonetimine hasta
katiliminin saglanmasi, uygulanan tedavi yontemlerinin basarisi
icin Ozellikle &nerilmektedir (6,20,24). Bununla birlikte ilgili
web sitelerinde tim potansiyel semptomlarin hassasiyetle
raporlanmasi, hastalarin semptom kontroli ve yasam kalitesi icin
onemli bir yere sahiptir. Nitekim web sitelerinde libido kaybi en
az deginilen bir semptom olmasina ragmen, FM'de yaygin olarak
gorulebilmekte ve agri, yorgunluk, uyku bozuklugu, anksiyete gibi
diger semptomlardan oldukga fazla etkilenebilmektedir (25,26).
Cogunlukla hastalarin konusmaktan cekindigi bir semptom olan
libido kaybinin FM ile iliskisine web sitelerinde gereken agirlikta
yer verilmesinin énemli oldugu kanaatindeyiz.

Web sitelerinde FM'ye yonelik gincel gecerli olan medikal
tedavi ve egzersizlerden ylksek oranda bahsedilirken, hasta
egitimi, saglikli beslenme ve multidisipliner yaklasimdan

daha az bahsedilmektedir. Ayrica henlz bilimsel olarak tam
kanrtlanmamis oldugu belirtilmeden, bircok tedavi yonteminden
de web sitelerinde bahsedildigi gérilmektedir. Halbuki glincel
kilavuzlarda, FM hastalarinda henlz yeterli bilimsel kanit elde
edilememis olan tamamlayici veya yenilikci tedavi yontemlerinin
uygulanmasi 6nerilmemektedir (6,20,27).

Web  sitelerinin @ %43,8'inde  tedavide egitimi
vurgulanmisken, sitelerin cogunlugunda (%67,5) tedavi, uyku
hijyeni, yasam tarzi degisikligi vb. ile ilgili Snerilere rastlanmamistir.
Oysa FM'de hasta egitimi tedavinin ilk basamagi olarak kabul
edilmekte olup, hasta egitiminin agri (28-30), anksiyete (29,30),
yasam kalitesi (28,29) Uzerine olumlu etkileri calismalarla da
gosterilmistir. Bu baglamda bireysellestirilme ihtiyaci olmayan
saglikli beslenme, uyku hijyeni, dogal yollardan D vitamini
alimi, enerji koruma gibi konularin web sitelerinde daha ¢ok yer
almasinin hastalarin tedaviye uyum oranlarini artirarak, yasam
tarzi degisikligine katki saglayabilecegi dustinilmektedir.

Web sitelerinin genelinin Atesman Flesch okunabilirlik skorunun
medyani 55,55 ile (50-60 hemen hemen zor) sadece bazi liselerin
anlayabilecegi dizeyde kalmistir. Tlrkiye'de 2018-2019 donemi
ortalama egitim suresi 8,2 yil olarak agiklanmistir (31). 8,2 vl
bile lise seviyesinin altinda kalirken, web sitelerinin okunabilirlik
seviyesinin sadece bazi lise diizeyinde olmasi, okunabilirligin FM
hastalari icin uygun olmadigini géstermektedir.

Web sitelerinin glvenirlik ve bilgi kalitesi DISCERN ile 6l¢timUstar.
Web sitelerinin genelinin 30 DISCERN skoru ile duslk kategoride
degerlendirilmistir. Bu calismada web sitelerinin %45'i (36)
cok dustk, %51,3'U (41) dusik, %2,51 (2) orta ve %1,'U
(1) iyi kalitede degerlendiriimistir. Cheneguin ve ark. (12)
ispanyolca web sitelerinde yaptiklari calismada fibromiyalji ile
ilgili web sitelerinin cogunlugunun kalitesini ¢ok dustk olarak
belirlemislerdir (12). Basavakumar ve ark. (10) tarafindan
ingiltere’de FM ile ilgili cevrimici bilgi sunan web sitelerinin
dogru, eksiksiz ve erisebilir bilgi sunmasi agisindan incelendigi
baska bir calismada ise web sitelerinin kalitesi farkli bir 6l¢lim
araci ile deg@erlendirilmis ve yine sitelerin genelinin bilgi kalitesi
dustk bulunmustur (10). Daraz ve ark. (9) ise calismalari ile
cevrimici fibromiyalji bilgi kaynaklarinin, distk kaliteye ve zayif

hasta
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okunabilirlige sahip oldugunu belirtmislerdir. Farkli Ulkelerde
yapiimis olsalar da bu c¢alismalarin sonuclari bizim calisma
sonuglarimiz ile benzerlik gdstermektedir.

Calismamizda web sitelerinin 100 WSKO skoru ile kullanilabilirlik
duizeyi yuksek olarak bulunmustur. Literattrdeki FM web siteleri
ile yapilan diger calismalarda, sitelerin kullanilabilirlik agisindan
degerlendiriimesi sadece bir olcegin alt parametresi olarak
erisim kolayligina deginilmistir (12). O yuzden kullanilabilirlik
agisindan bulgularimiz diger calismalarla karsilastirilamamistir.
Kendi icinde degerlendirildiginde ise, incelenen web sitelerinin
tamaminda, site sadece FM ile ilgili degildir. FM ile ilgili bilgi, site
icerisinde tek bir sayfada sunulmustur. Bu durum genel itibari
ile web sitelerinin kullanilabilirlik agisindan gezinme ve kullanim
kolayliginin degerlendirilmesini etkilemistir.

Bu calismaya ait sonuclar web sitelerinin incelendigi tarih araligi
ile sinirldir. Gelecekte baska tarihlerde sitelerin glincellenmesi
ile elde edilen sonuglar farklilik gdsterebilir. Bu calismada
tedavilere yonelik belirtilen ylzdelikler tedavilerin gecerliligi
ile ilgili degildir. Calismada yer alan tedavilerin kanit dizeyleri
farklilik gsterebilmektedir. incelenen web sitelerinin tamaminda
sitenin sadece FM ile ilgili olmamasi ve bilginin site icerisinde tek
bir sayfada sunulmasi da calismanin sinirliliklar arasindadir. Bu
durum genel itibari ile web sitelerinin kullanilabilirlik agisindan
degerlendiriimesini etkilemistir.

Sonucg

Sonug olarak bu calisma, FM ile ilgili hastalara bilgi sunan
Turkce web sitelerinin iceriginin zayif, site kalitesinin dusUk,
okunabilirliginin -~ zor,  kullanilabilirlik ~ dizeyinin ise ylksek
oldugunu ortaya koymustur. Bu baglamda Ulkemizde FM
ile cevrimici bilgi hazirlik sireclerinde bu c¢alismanin ortaya
koydugu sonuglardan yararlaniimasi énerilmektedir. Bulgularimiz
dogrultusunda Tirkge web sitelerinde yer alan FM bilgi iceriginin
gorsel ayrintilarla zenginlestirilmesi, glincel FM bilgilerine daha
ayrintili yer verilmesi, okunabilirlik ve kullanilabilirlik agisindan FM
hastalarinin seviyelerinin dikkate alinmasi ve glncel tavsiyelere
daha ayrintili yer verilmesi gerektigini disiinmekteyiz. Boylelikle
bilgi edinmek icin bu web sitelerini kullanan bireylerde hastalik
algilarinin degisebilecedi, hastalikla bas etme ve karar verme
slireclerine destek olunabilecegi 6ngorilmektedir.

Etik

Etik Kurul Onay:i: Calisma insan ya da hayvanlar Uzerinde
yapilmadigr icin onay alinmamistir.

Hasta Onayi: Calisma hasta onami gerektirmemektedir.

Hakem Degerlendirmesi: Editorler kurulu disinda olan kisiler
tarafindan degerlendirilmistir.
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Abstract

Obijective: Iron deficiency anemia (IDA) is common in reproductive women. 25-hydroxyvitamin D [25-(OH)D] deficiency is common in those
with IDA. The study evaluated the effect of low ferritin on 25-(OH)D levels and bone mineral density (BMD).

Materials and Methods: One hundred forty women (15-25 years, 25-35 years, 35-45 years, 3 groups) with ferritin level <15 ng/mL and a
control group of 50 healthy women were included in the study. A vitamin D level of 25(OH)D>30.0 ng/mL was sufficient, vitamin D deficiency
was defined as 25(OH)D=20.0, <30.0 ng/mL. Vitamin D deficiency as 25-(OH)D<20 ng/mL. Severe vitamin D deficiency 25(OH)D<10 ng/
mL. Femoral neck and lumbar spine BMD were measured by dual-energy X-ray absorptiometry. For the diagnosis of BMD, a Z-score of <-2
was evaluated with “lower bone mineral density than expected” and “expected bone density for >-2 years of age.”

Results: The mean ages of the patients and healthy controls were 34+10 and 2949 years. Serum 25-(OH)D level was found to be low in the
patient group (p<0.01). Low-intensity BMD was present in the low ferritin groups (p>0.05).

Conclusion: Low vitamin D levels detected in reproductive women with anemia cause low BMD.

Keywords: Anemia, bone formation, nutrition, metabolism, vitamins

(074

Amac: Reprodiktif kadinlarda demir eksikligi anemisi (DEA) sik gdzlenir. 25-hidroksivitamin D [25-(OH)D] eksikligi DEA olanlarda yaygindir.
Ferritin dlsUkligune bagli olusan 25-(OH)D eksikliginin kemik mineral yogunlugu (KMY) tzerindeki etkisi tartismalidir. Bu calisma, reproduktif
kadinlarda serum ferritin dustklGgunin 25-(OH)D seviyelerine etkisi ve KMY arasindaki iliskiyi degerlendirmek icin yapildi.

Gereg ve Yontem: Calismaya ferritin seviyeleri <15 ng/mL olan 140 treme dénemindeki kadin (15-25 yas, 25-35 yas, 35-45 yas olmak Uzere
3 grup) ve 50 saglikl kadindan olusan bir kontrol grubu dahil edildi. Vitamin D dlzeyi 25(OH)D>30,0 ng/mL ise yeterli, 25(OH)D=20,0, <30,0
ng/mL ise D vitamini yetersizligi, 25-(OH)D <20 ng/mL ise D vitamini eksikligi ve <10 ng/mL ise siddetli D vitamini eksikligi olarak tanimland.
Femur boynu ve lomber omurga KMY’si cift enerjili X-isini absorpsiyometrisi ile 6lctldi. KMY tanisi igin Z-skoru kullanildi. Z-skoru <-2 ise
"beklenenden daha dustk KMY'ye sahip” ve >-2 ise "yas icin beklenen kemik yogunlugu” olarak degerlendirildi.

Bulgular: Hastalarin ve saglikli kontrollerin ortalama yasi 34+10 ve 2949 yildi. Serum 25-(OH)D dlizeyi hasta grubunda anlamli farklilik
olusturacak kadar dustktl (p<0,01). Dusutk ferritin gruplarinda, distk yogunluklu KMY vardi (p>0,05).

Sonug: Anemisi olan reprodiiktif kadinlarda saptanan distk D vitamini seviyeleri disik KMY’ye neden olur.

Anahtar kelimeler: Anemi, kemik olusumu, beslenme, metabolizma, vitamin
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Introduction

Iron deficiency anemia (IDA) is a major health problem worldwide
and accounts for half of all anemia cases. IDA is more common
in young women and children of reproductive age. It causes
many health problems such as maternal and infant mortality and
poor physical performance (1,2). One of these problems is bone
development. For bone health, some vitamins and minerals
in the body must be at sufficient levels, the most important
of which are vitamin D and iron levels. Iron is an essential
component for all living cells. It takes part in great important
metabolic processes which are vital to the cell (eg oxygen
transport, DNA synthesis) (3). The amount of iron storage in the
body is best shown by hemosiderin in the insoluble form found
in the bone marrow (4). The most accurate method for iron
fixation is to stain the bone marrow sample with Prussian blue.
This is an invasive and impractical method (5). For this reason,
ferritin measurement is preferred to evaluate serum iron in daily
use (6,7). Iron is an essential factor for enzymes associated with
bone structure. Hydrolases in the collagen structure contain iron
(8). Also, iron is used as a cofactor in transforming vitamin D
into its active form (9). In rats with iron deficiency, it was shown
that bone mineral content, bone mineral density (BMD) which is
associated with bone strength, were reduced (10,11). Therefore,
it was thought that the decrease in iron affects bone structure.
Katsumata et al. (12) in his study, the rate of bone formation
decreased in rats due to serum vitamin D [25-hydroxyvitamin
D (25{(OH)D)]. Many researchers studied the relation between
iron in the dietary content and bone structure. In human studies,
it was determined to ferritin has a positive contribution to BMD
in postmenopausal women (13,14). Red meat is a source of
both iron and vitamin D. Ferritin was found to be quite low
in vegetarians (15). Similarly, in an another study, plasma 25-
(OH)D was found to be high in those who consume meat and
sea products a lot, while it was found to be low in vegetarians
and vegans (16). In a systematic review, it is shown that bone
density and fracture risk are investigated in those fed fish,
seafood, other meat products. And it has been reported that
protein obtained from fish or other meat species contributes
significantly to bone structure (17). Disorders in the bone
structure and development process cause serious irreversible
loss of work power, impairment of quality of life, disabilities at
older ages. IDA is a preventable and treatable health problem. In
the bone development process, its negative effects on the bone
and other organs can be prevented with adequate and effective
treatment. In this study, it is aimed to elucidate the effect of low
ferritin levels on vitamin D metabolism and bone formation.

Materials and Methods

Participants

In this study, 140 female patients (aged 15-45) in reproductive
period diagnosed with IDA and 50 healthy female (aged 15-

45) subjects as a control group were assessed in the internal
medicine department. IDA patients were selected from
those who were diagnosed at least one year ago but did not
receive regular treatment. Infectious, inflammatory diseases,
malignancy patients, liver diseases, chronic kidney patients and
blood transfusion, patients who took parenteral or oral iron
supplements a month ago were not included in the study. Also,
those with a chronic disease, drug use, previously diagnosed
with osteopenia or osteoporosis, receiving a vitamin D
supplement, whose 25-(OH)D levels were 30 ng/mL and higher
were excluded. All participants were selected from women with
regular menstruation. Patients in the study were divided into 3
groups: group 1 (15-25 age years), group 2 (26-35 age years),
group 3 (3645 age years) to evaluate vitamin D and BMD more
accurately. A written acceptance certificate was requested from
the patients included in the study. The research protocol was
authorized by the Institutional Ethics Committee. Research
permission was obtained from Eskisehir Osmangazi University
Non-Interventional Clinical Research Ethics Committee (decision
no: 30, date: 18.02.2020).

Laboratory Evaluation

In whole blood, blood samples containing hematocrit (HCT),
hemoglobin (Hb) concentration (Hb), ferritin, 25{(OH)D levels
tested in the laboratory (fasting for at least six hours and in the
morning between 08:00-09:00). Samples were collected in EDTA
tubes for whole blood count and tested with the automatic
hematology analyzer. Ferritin concentration was measured with
the latex-enhanced immunoturbidimetric method. Serum vitamin
D levels were measured using a Chromosystem assay [Abbott
Architect i2000SR analyzer and Architect 25-OH Vitamin D kit
(Abbott laboratories, USA, Spain)] using the high performance
liquid chromatography method. Vitamin D levels were measured
in the November-January period. Vitamin D level was defined
as 25-(OH)D>30.0 ng/mL adequate, vitamin D insufficiency as
25-(OH)D =20.0, <30.0 ng/mL, vitamin D deficiency as 25-(OH)
D<20 ng/ mL. and <10 ng/mL. Severe vitamin D deficiency (3)
Hb, HCT, ferritin were studied for iron deficiency. The World
Health Organization (WHO), has reported a Hb level of <12 ng/
dL in woman with anemia (18). IDA is also determined with a
mean corpuscular volume of <80 and a serum ferritin level of
<15-30 pg/L. A ferritin threshold value for the diagnosis of iron
deficiency was accepted as 15 pg/L (19,20). Dual-energy X-ray
absorptiometry (DXA) device was used to evaluate the BMD of
the lumbar spine and femoral neck. The BMD of the patients
was measured on anteroposterior and lateral lumbar vertebrae
(L1-L4) and left femur neck. Measurements were made with
DXA (FDX Visionary-DR, H105 138-SN:E18 7H 0487) in the
radiology department. Filming was completed in 5-15 minutes
and BMD results were expressed as g/cm?, as Z-score. Z-score
is the standard deviation (SD) of BMD for the individual's age
group. BMD results were evaluated according to the Z-score
according to the criteria recommended by the WHO. Those with
a Z-score <-2 were evaluated as “having low BMD" and those
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with a Z-score of> -2 as “having expected bone density for age”
(21).

Statistical Analysis

Research data analyzed with SPSS version 22.0. Nominal
variables were expressed as mean + SD. The data consisting
of independent measurements that did not show normal
distribution were evaluated with the Mann-Whitney U test.
Datasets in the categorical structure were evaluated with chi-
square tests. A value of p<0.05 was considered statistically
significant.

Results

One hundred fourty women with low ferritin levels and 50
healthy women as a control group participated in the study.
Demographic and laboratory data of patients and control
groups are presented in Table 1. In the laboratory evaluation
of patients, calcium, phosphorus, parathyroid hormone, alanine
aminotransferase, alkaline phosphatase, creatinine, follicle-
stimulating hormone values were within normal limits. Serious
vitamin D deficiency was detected in all age groups of the low
ferritin group and there was a significant statistical difference was
found between the control group (p<0.01). Vitamin D deficiency
was more common in group 2, group 3 and in the control group
(p<0.01). Femoral neck Z-score measurement was normal in all
groups included in the study. Therefore, lumbar vertebra Z-score
measurements were used in the study. BMD value was normal
in 50.7% of the low ferritin group, 49.2% had lower BMD than
expected for age. BMD was lower than expected in 38% of the

control group. BMD was lower in all age groups in the patient
group and did not make a statistical difference between this
control group (p>0.05). In group 2 (26-35 age), the frequency of
low BMD was higher in the patient group and made a statistical
difference (p<0.01). In the control group, only in group 2, there
was a decrease in BMD (p<0.01). Vitamin D levels and BMD
ratios for all age groups and the relationship between them are
shown in Table 2 and 3.

Discussion

We investigated serum ferritin and vitamin D levels and BMD
measurements in women of reproductive age with low ferritin
and normal ferritin. After adjusting for variables, some important
findings were obtained. Low levels of 25-(OH)D were detected
at low ferritin levels. The relationship between ferritin and 25-
(OH)D has been the subject of research in many studies. Jeong
et al. (22) and Andiran et al. (23) found 25(OH)D levels were
associated with ferritin levels in their study in the USA and Korea.
Studies conducted in the USA and Portugal have reported that
there is no relationship between serum ferritin and 25(OH)D
levels in adults (24,25). These different findings in studies may
be depending on many factors such as studies in different races
and ethnic societies, personal nutrition habits, geography, and
work environment. Lee et al. (26) found serum ferritin value as
<12 in healthy Korean women with vitamin D <15 ng/mL. Suh et
al. (27) found in their study in the Korea that the level of vitamin
D was lower in women with low serum ferritin (<15 pg/L) than
those with a normal serum ferritin level (=15 pg/L) (p<0.001). In
this study, we found vitamin D deficiency in all groups. Serious

Table 1. Demographic and laboratory data of patients

Patients Control
Mean = SD Mean = SD
Variable* G1 G2 G3 G1 G2 G3 p-value

(15-25) (26-35) (36-45) (15-25) (26-35) (36-45)

n=32 n=50 n=58 n=14 n=24 n=12
Age (years) 33.56+9.7 28.92+8.8 _
All years 24+9.8 34199 | 43:838 20485 |30:81 | 37:8.1 ~0.088
Hb (g/dL) 9.84+1.9 12.38+1.1 <0.001
HCT (%) 31.66+4.6 36.20+3.9 <0.001
Ferritin (ug/L) 3.92+3.1 34.72+15.9 <0.001
25-(OH)D (ng/mL)
<10.0 7.42+6.4 10.35£3.3 <0.001
=>10.0, <20.0 11.14+1.2 15.32+4.1 <0.001
=>20.0, <30.0 22.12+2.4 23.52+2.5 >0.05
BMD lumbal Z-score
<2 -2.42+2 .1 -2.12+1.1 >0.05
>-2 1.72+1.4 2.01+£1.2 >0.05
*Variable: Group 1-2-3 abbreviated as G1, G2, G3, SD: Standard deviation, Hb: Hemoglobin, HCT: Hematocrit, BMD: Bone mineral density, 25{(OH)D: 25-hydroxyvitamin
D, Mann-Whitney U test and chi-square tests applied.
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Table 2. Classification by age groups BMD and D vitamin levels

Patients Control p-value
G1 G2 G3 G1 G2 G3
Variable* (15-25) | (26-35) (36-45) | (15-25) | (26-35) | (36-45) G1 G2 G3
(%) (%) (%) (%) (%) (%)
25-(OH)D (ng/mL)
<10.0** 81.0 84.0 75.0 57.0 54.0 50.0 <0.01 <0.01 <0.01
=10.0, <20.0** 19.0 16.0 23.0 43.0 46.0 48.0 <0.01 <0.01 <0.01
=20.0, <30.0 0.0 02.0 0.0 0.0 0.0 02.0 >0.05
BMD lumbal Z-score
<2** 53.0 52.0 45.0 42.0 33.0 42.0 >0.05 <0.01 >0.05
> ** 47.0 48.0 55.0 58.0 68.0 58.0 >0.05 <0.01 >0.05
*Variable: Group 1-2-3 abbreviated as G1, G2, G3, **The p-value shows the statistical significance between the same age group, Mann-Whitney U test and chi-square
tests applied, BMD: Bone mineral density, 25-OH)D: 25-hydroxyvitamin D

Table 3. Comparison between vitamin D levels and bone mineral densitometry

BMD lumbal Z-score
Variable Patients Control p-value

Mean + SD Mean + SD

<2 >2 <2 | >2 <2 >2
25-(OH)D (ng/mL)
<10.0 2.51£1.1 | -1.45£23 223121 | 1.83t14 >0.05 | <0.01
p-value <0.001 <0.001
=10.0, <20.0 2.33+1.1 | 2.12£2.4 20114 | 2.07+16 >0.05 5005
p-value <0.001 <0.001
=20.0, <30.0 - | 2.59:1.3 : | 224213 >0.05
SD: Standard deviation, BMD: Bone mineral density, 25-(OH)D: 25-hydroxyvitamin D, Mann-Whitney U test and chi-square tests applied

vitamin D deficiency and low-density BMD values were found in
the low ferritin group. Studies are showing that low iron levels
can cause low BMD. Hematopoietic growth factors are secreted
by with blood loss, and osteoclasts increase. Thus, progenitor
cell proliferation begins in the bone marrow. Osteoclasts initiate
bone destruction. One of the cells that increase due to blood
loss is osteoblasts. Osteoblasts increase bone formation while
osteoclasts increase destruction. Therefore, conditions that
cause recurrent blood loss, such as female menstrual bleeding,
can reduce BMD by increasing osteoblast and osteoclast
production (26). In this study, low-intensity BMD measurement
was more common in all age groups of the low ferritin group,
but this did not make a significant difference with the control
group (p>0.05). Low BMD frequency in group 2 (26-35 age),
patient group, and normal BMD frequency in the control group
were statistically different (p<0.01). Based on all these, the low
level of BMD is associated with peak bone mass formation. 90%
of the peak bone mass is reached until the age of 18. They are
all reached around the age of 30. In most women, bone mass
remains constant until menopause. BMD starts to decrease with
loss of estrogen with menopause and aging (28). BMD normality
was highest in the low ferritin group between the ages of 36-

45. This showed an improvement in BMD measurement due to
an increase in peak bone mass as age increased, regardless of
vitamin D deficiency. Despite the small group of people in this
study, it can be said that low ferritin levels can cause low vitamin
D levels and this negatively affects bone density. However, we
believe that variables such as genetic factors, body mass index
(BMI), and diet should be taken into account, these may be
the shortcomings of our study. In both groups, the lack of D
vitamin level can be attributed to reasons such as poor diet in
the process from the beginning of the reproductive period to the
end, lack of direct contact with the sun, and increased alcohol
and cigarette use (29,30).

The limitations of these studies are the inability to inquire
about the factors affecting vitamin D and ferritin levels, such
as nutritional diversity, smoking and alcohol use, weight and
height measurement, BMI, working in a closed environment.
The relationship between ferritin, vitamin D and bone mass
will become clear with multicenter studies with more patient
participation. We believe that our study will raise awareness
about the decrease in bone mass in early ages and will lead to
more extensive research on this subject.
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Conclusion

Low ferritin levels in women of reproductive age can lead to
low BMD measurements and may be considered to affect
bone adversely with different mechanisms. Recurrent iron loss
increases bone loss in patients and may cause osteoporosis
and fracture risk, but more comprehensive studies are needed.
This situation should also be evaluated in terms of genetics.
If reproductive patients with recurrent IDA experience muscle
and joint pain, BMD measurement should be performed.
Patients with low BMD should be followed to prevent known
complications. Women aged 18-50 may be advised to take
calcium and vitamin D daily. Other lifestyle suggestions, regular
load-bearing exercises (such as walking), avoiding smoking
alcohol consumption, and limiting caffeine consumption should
be recommended.
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Evaluation of Balance Exercises on Balance, Fall Risk, and Quality of
Life in Postmenopausal Women

Postmenopozal Kadinlarda Denge Egzersizlerinin Denge, Disme Riski ve Yasam Kalitesi
Uzerine Etkisi
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Abstract

Obijective: This study, it was investigated the effectiveness of proprioceptive neuromuscular facilitation and Frenkel exercises on balance, fall
risk and quality of life in postmenopausal women.

Materials and Methods: Forty-eight postmenopausal women were randomized to proprioceptive neuromuscular facilitation (n=24) and
Frenkel (n=24) exercise groups (in the form of a home exercise program). Before the study and at the fourth week after the study, all
participants were evaluated for handgrip- strength, quality of life, risk of falling, and balance (functional reach test, one leg stand test, timed
up and go test, and Berg balance scale).

Results: Significant improvement was achieved in all evaluation parameters in the proprioceptive neuromuscular facilitation group (p<0.05).
In the Frenkel group, significant improvement was observed in all evaluation parameters (p<0.05), except for the one-leg stand test (p=0.064)
and the short form-36 mental health score (p=0.057). It was observed that there was no significant difference between the two groups in
the scores of handgrip strength, functional reach test and timed up and go test (p>0.05).

Conclusion: Proprioceptive neuromuscular facilitation and Frenkel exercises had significant effects on balance parameters, fall risk and quality
of life in postmenopausal women. Frenkel exercise program is cheaper and requires less labor, therefore, we think that it may be preferable
in terms of improving balance and reducing the risk of falling in postmenopausal women.

Keywords: Balance, exercise, postmenopausal, quality of life

Amag: Bu calismada postmenopozal kadinlarda proprioseptif ndromuskuler fasilitasyon ve Frenkel egzersizlerinin denge, disme riski ve yasam
kalitesi Gizerine etkinliginin arastiriimasi amaclanmistir.

Gerecg ve Yontem: Kirk sekiz postmenopozal kadin proprioseptif ndromuskler fasilitasyon (n=24) ve Frenkel (n=24) (ev egzersiz programi
seklinde) egzersiz gruplarina randomize edildiler. Tim katiimcilarin galisma éncesi ve calisma sonrasi 4. haftada el sikkma kas glcu, yasam
kalitesi, dlisme riski ve denge (fonksiyonel uzanma testi, tek ayak Uzerinde durma testi, timed up and go testi ve Berg denge testi)
degerlendirmeleri yapildi.

Bulgular: Proprioseptif néromuskdler fasilitasyon grubunda tim degerlendirme parametrelerinde anlamli sekilde gelisme elde edildi (p<0,05).
Frenkel grubunda, tek ayak Uzerinde durma testi (p=0,064) ve kisa form-36 mental saglik skoru (p=0,057) disinda tim degderlendirme
parametrelerinde anlamli bir gelisme elde edildi (p<0,05). Gruplar arasi karsilastirmalarda ise el sikma kas glci, fonksiyonel uzanma testi ve
timed up and go testi skorlarinda iki grup arasinda anlamli bir fark olmadigi gorildi (p>0,05).

Sonug: Proprioseptif néromuskdler fasilitasyon ve Frenkel egzersizlerinin postmenopozal kadinlarda denge parametreleri, diisme riski ve yasam
kalitesi Gizerine 6nemli etkileri olmustur. Frenkel egzersiz programi daha ucuzdur ve daha az insan glct gerektirir, bu nedenle postmenopozal
kadinlarda dengenin iyilestirilmesi ve disme riskinin azaltlmasi agisindan daha tercih edilebilir olabilecegini distintiyoruz.

Anahtar kelimeler: Denge, egzersiz, postmenopozal, yasam kalitesi

Address for Correspondence/Yazisma Adresi: Hilal Yesil Assoc. Prof., Afyonkarahisar Health Sciences University Faculty of Medicine, Department of Physical Medicine and
Rehabilitation, Afyon, Turkey
Phone: +90 505 442 31 41 E-mail: dradanur@yahoo.com ORCID ID: orcid.org/0000-0002-8291-1515
Received/Gelis Tarihi: 16.03.2021 Accepted/Kabul Tarihi: 13.07.2021

©Copyright 2022 by the Turkish Osteoporosis Society / Turkish Journal of Osteoporosis published by Galenos Publishing House.


https://orcid.org/0000-0002-6067-9516
https://orcid.org/0000-0002-8291-1515
https://orcid.org/0000-0002-2784-0574
https://orcid.org/0000-0002-1260-0412
https://orcid.org/0000-0003-4386-9120
https://orcid.org/0000-0002-3301-9950

Turk J Osteoporos
2022;28:32-40

Solak et al. 33

Balance Exercise for Postmenopausal Women

Introduction

Balance is the ability to maintain the gravitational line that
supports body weight (1). Various factors may affect balance,
such as age, gender, cognitive functions, musculoskeletal
disorders, sensory disorders, and muscle tone (2,3). The decrease
in balance ability limits the area of daily activity patients can do
and increases the risk of falls (1).

As women age, their postural balance deteriorates due to
decreased functional capacity and decreased movements. In
postmenopausal women, the problem of balance is manifested
by walking disorders, instability and falls (4). Estrogen has been
shown to increase brain blood flow, act as an anti-inflammatory
agent, increase activity in neuronal synapses, and exhibit direct
neuroprotective and neurotrophic effects on brain tissue
(5). Estrogen also has a positive effect on muscle strength by
quantitatively increasing muscle quality (6). Estrogen loss in
menopause is thought to affect postural stability and balance
due to the reasons mentioned above (5,7).

Proprioceptive neuromuscular facilitation (PNF) is a type of
neuromuscular retraining that involves stimulation of sensory
receptors to provide information about the body position and
movement to facilitate the intended movement (8). While PNF
exercises improve body stability and proprioceptive senses of
the extremities, it can improve static balance when applied
to people with normal health (1). Frenkel exercises consist of
a series of slow, repetitive movements performed in different
positions while lying, sitting and standing (9). Here, it is aimed
to compensate the disturbed balance by using sensorial
mechanisms like visual, auditory and tactile to control voluntary
movement (10).

There have been very few studies in the literature comparing
the effectiveness of different types of exercise on balance
functions and fall risk in postmenopausal women (11-13). In
addition, information on which balance exercise type is the best
and most useful is still insufficient and controversial. There are
many studies in which the effects of PNF exercises on balance
in different patient populations are evaluated and successful
(1,8). However, the relatively few studies on Frenkel exercises
led us to the idea of comparing the two exercises in this patient
population. Therefore, we aimed to investigate whether or not
there was a significant difference between the groups who
received PNF and Frenkel exercises in postmenopausal women
in terms of balance functions, fall risk, and quality of life.

Materials and Methods

Participants and Study Design

In this prospective, randomized study, postmenopausal women
aged 50-80 years who applied to the physical medicine and
rehabilitation department of our university hospital between
April 2018-August 2019 were voluntarily included in this study.
Before the study, permission was obtained from the Afyon
Kocatepe University Clinical Research Ethics Committee (protocol

no: 2011-KAEK-2, date: 02.03.2018). All patients gave written
informed consent.

The study included postmenopausal women aged 50-80 years
who can walk independently. Criteria for exclusion from the
study; “1. The presence of diabetic retinopathy and nephropathy,
2. Presence of plantar ulcers, 3. Presence of coronary artery
disease, 4. Presence of peripheral vascular disease, 5. Presence
of visual impairment, 6. Having a history of using devices that
help walk, 7. Presence of severe neurological, muscular or
rheumatologic disease, 8. History of alcohol use, 9. Having a lower
limb amputation, 10. The presence of dementia, 11. Having a
history of malignancy, 12. Don’t have hearing problems, 13.
Using drugs that affect balance, 14. Patients enrolled in a regular
exercise program, 15. The presence of neurological diseases that
affect balance (stroke, multiple sclerosis, Parkinson’s disease,
epilepsy, etc.), and 16. Patients with fragility fracture.”

Interventions

The patients were randomized by block randomization method
and divided into PNF exercise (n=24) and Frenkel home exercise
(n=24) groups (Figure 1).

In the PNF exercise group; exercises accompanied by a
physiotherapist were peformed 5 days a week (30 minutes) for
4 weeks. Five specific techniques were applied to the patients:
dynamic stabilization, rhythmic stabilization, combined isotonic
contractions, and hold-relax active motion. These techniques
were applied in four hip patterns: hip extension-abduction-
internal rotation, hip flexion-adduction-external rotation, hip
extension-adduction-external  rotation-hip  flexion-abduction-
internal rotation and also cross-variable knee flexion and
extension. In lateral decubitus position, scapular and pelvic belt
exercises in the anterior-elevation-posterior-depression diagonal
were applied symmetrically and reciprocally to the patients in
combined way. In addition, backbend and pull-up exercises were
also given to the patients.

In the Frenkel exercise group, Frenkel coordination exercises
were given in home exercise program 5 days a week for 4
weeks. Frenkel home exercises, consisting of ipsilateral shoulder
flexion- hip and knee flexion, contralateral shoulder flexion- hip
and knee flexion, ipsilateral shoulder abduction- hip abduction,
contralateral shoulder abduction-hip abduction, ipsilateral hip
extension-shoulder extension, contralateral hip extension-
shoulder extension, shoulder flexion-hip and knee flexion,
contralateral shoulder flexion-hip and knee flexion, ipsilateral
shoulder abduction- hip abduction, contralateral shoulder
abduction-hip abduction, ipsilateral hip extension-shoulder
extension, contralateral hip extension-shoulder extension,
backbend exercise in bed, heeltoe walking, and touching to
certain points with one leg while fixing the other while standing,
were given to the patients. The physiotherapist demonstrated
Frenkel exercises to them once. Then, an informative brochure
showing exercises like a home brochure were given. Exercises
were performed in standing, open eyes and closed positions.
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Figure 1. Flow diagram of the study
PNF: Proprioceptive neuromuscular facilitation

At the end of the study, the participant patients stated that
they were satisfied with the application and had no difficulty in
following the exercise program. No side effects were also seen.

Outcomes

Treatment responses were evaluated before and after the study
(4" week). The demographic and clinical characteristics of the
patients were recorded at the beginning of the treatment. The
fall risk of the patients was evaluated by Falls Risk for Older
People-community Setting (FROP-COM) parameter (primary
outcome), their balance status were assessed with functional
reach test (FRT), stand on one leg test, timed up and go (TUG)
test and Berg balance scale (BBS), and hand gripping strength
was evaluated with Jamar hand dynamometry and quality of life
evaluated with short form (SF)-36 (secondary outcomes).
FROP-COM; questionnaire was used to assess participants’
detailed fall risk. In the questionnaire, which evaluates thirteen
risk factors with a total of 28 questions, 25 of the questions
determine the total score with ordinal number (0-3) or double
scoring. A score of 0-20 indicates a low-moderate fall risk, and
21-60 points a high risk of falling (14,15).

Frenkel group (n=24)

Outcome data (4" week)

n=24 with data

The FRT is is a test developed to examine forward stability.
During the test, participants were asked to lie as far forward
as they could without breaking the contact of their feet with
the ground. The distance between the start and end positions
was measured and recorded. Three trials were made and the
average of the last two was noted (16).

One leg stand test; standing times are recorded by reducing the
support surface of individuals and maintaining their balance on
one leg with their eyes open and closed. The test was terminated
after 30 seconds or when the patient’s foot touched the floor.
Later, the time was recorded (17).

TUG test; used to assess balance and fall risk. Using a standard
chair for the test, the patient is asked to sit on the basis of the
chair and stand up and walk with regular steps a predetermined
distance of 3 meters in length, then, was asked to walk at
walking speed, turn around and sit on the chair again. The
passing time recorded in seconds with a stopwatch (18).

BBS is a scale that includes 14 instructions and is scored between
0-4 by observing the patient’s performance for each instruction.
Zero point ise given in cases where the patient has never been
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able to do the activity, while 4 point is given when the patient
has completed the activity independently (19).

Hand grip strength test; was evaluated with JAMAR
dynamometer (BASELINE hydraulic hand dynamometer FEI
White Plains, NY 10602 USA). The patients were asked to sit
flat, hold their upper arm in a neutral position and keep their
elbows at 90° flexion. The forearm was held in a neutral position
and they were asked to hold their elbow in extension between 0
and 30°. Then the patient was asked to grip the device with all of
his/her strength. The test was repeated only three times, their
averages were taken and recorded (20). Studies have shown
that hand grip muscle strength and isometric knee extensor
strength are well correlated.

SF-36; is a generic scale that is often used to assess the quality
of life. The scale consists of 36 items and provides measurement
of 8 dimensions. The scores range from 0 to 100, separately
for each subscale. As the scores increase, the quality of life also
increases (21).

Randomization

The patients who met the inclusion and exclusion criteria of
the present study were randomized by block randomization
method and divided into two groups as PNF exercise group with
24 patients and Frenkel home exercise group with 24 patients.
Randomization process was conducted by a medical doctor
who is not a contributor of the study. Besides, researchers and
analysts were blinded, with the exception of patients.

Power Analysis

The strength of the work calculated using the “G Power-3.1.9.2"
program. As a result of the analysis applied to 48 people, the
first group PNF exercise (n=24) and the second group Frenkel
exercise (n=24), the effect size was found to be a=0.05, the
effect size was 0.7667, and the power of the post-hoc study
was calculated as 0.74.

Statistical Analysis

The data was analyzed in SPSS for Windows version 22.00
packaged program. Normality test of numerical variables was
checked by using Kolmogorov-Smirnow test. In the comparison
of differences between categorical variables, chi-square test
was used. In the comparison of pre-treatment baseline data
and percentage variation scores of both groups (post-treatment
value- pre-treatment value/100), Independent t-test in the
analysis of numerical data showing normal distribution and
Mann-Whitney U test in the analysis of numerical data not
showing normal distribution were used. Paired samples t-test
was used in the comparison of pre- and post-treatment values
of normally distributed numerical data. Wilcoxon signed rank
test was used to compare pre- and post-treatment values of
non-numerical data that did not show normal distribution. The
results were analyzed at confidence interval of 95% and the
significance level was accepted as p<0.05.

Results

Table 1 shows baseline clinical and demographic characteristics
of patients with a mean age of 57.1+6.2 years. A total of 13
patients (27.1%) had a history of falls in the last 6 months and
12 months. Among the groups; no significant difference was
found except for SF-36 pain sub-group score (p=0.005) (Table 1).
When examining the within-group evaluations, significant
improvement was detected in all parameters in PNF group (Table
2). In the Frenkel group; significant improvement was detected
to be achieved except for the one leg stand test (p=0.064) and
SF-36 mental health subgroup (p=0.057) scores (Table 3).
Among the groups; no statistically significant difference was
determined in terms of percentage change amounts in hand
gripping muscle strength, FROP-COM, FRT, and TUG test scores
(p=0.085, p=0.167, p=0.143, and p=0.361, respectively) (Table
4). When the patients were compared in terms of percentage
change amounts in one leg stand test and BBS scores, there
was a statistically significant difference between groups (p=
0.022 and p=0.002, respectively) (Table 4). In the PNF group,
percentage change amounts in the one leg stand test and BBS
scores were higher.

When the patients were compared in terms of percentage
change amounts in SF-36 sub-groups; there was a statistically
significant difference in physical function and pain sub-group
scores of the groups (p=0.000 and p=0.002, respectively) (Table
4). Percentage change amount in physical function and pain
scores was higher in the PNF group. No significant difference
was found between the groups in terms of the other sub-groups.

Discussion

In the present study we determined that there were significant
improvements in all parameters after treatment in PNF group
compared to before treatment, and in Frenkel group, there were
significant improvements in all parameters except the one-leg
stand test and SF-36 mental health subgroup score. However,
there was no significant difference between the groups, except
for the BBS, one-leg stand test, and SF-36 physical function and
pain subgroup scores.

Postmenopausal women at increased risk of falling (5). Since
osteoporosis is also a common condition in postmenopausal
women, negative conditions such as hip and vertebral fractures
can lead to a higher risk of falling (12). Therefore, early detection
of balance problems and assessment of the fall risk is extremely
important in this group. As a result of various approaches, it
will be possible to reduce the risk of developing osteoporotic
fractures by giving patients balance rehabilitation.

It is important to assess the risk of falling, as falls can lead to
adverse conditions such as fractures, disability and restricted
daily activities (22). In this study, it was determined that there
was a significant improvement in the FROP-COM evaluation
parameter after the treatment in both exercise groups compared
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Table 1. Baseline demographic and clinical characteristics of the patients

Variables PNF exercise Frenkel exercise pvalue
n=24 n=24

Age, years (mean + SD) 55.6+4.8 58.7£7.1 0.085
Education (n)

Illiterate 12 13

Primary school 10 10 0.385
Middle-high school 2 0

University 0 1

Body mass index, kg/cm? (n)

<18.5 0

18.5-24.9 1

2529.9 10 6 0122
30-39.9 8 16

>40 1

Smoking (n)

Yes 1 2 0.551
No 23 22

Falling in the last 6 months (n)

Yes 2 1 0.551
No 22 23

Falling in the last 12 months (n)

Yes 7 3 0.286
No 17 21

Short form-36 (mean * SD)

Physical functioning 61.3+18.9 70.6+15.1 0.072
Physical role 42.7+37.9 56.5+28.9 0.172
Pain 38.2+24.9 57.9+£21.2 0.005*
General health 46.3+14.1 53.9+£12.8 0.053
Vitality 45.2+16.6 47.7+17.1 0.609
Social functioning 52.6+£21.2 60.4+21.4 0.177
Emotional role 43.1+36.1 51.4+31.1 0.321
Mental health 48.2+14.5 50.7£15.6 0.568
Hand grip strenght (kg) (mean + SD) 38.849.6 43.3+9.5 0.103
FROP-COM (mean + SD) 10.9+4.2 10.0+2.7 0.319
Functional reach test (mean + SD) 29.5+4.9 28.2+4.7 0.341

Timed up and go test (mean + SD) 12.2+2.1 12.3+1.7 0.843
One leg stand test (mean + SD) 15.249.1 15.849.4 0.725
Berg balance scale (mean + SD) 48.7£3.6 50.5+3.7 0.054
FROP-COM!: Falls risk of older people-community setting, PNF: Proprioceptive neuromuscular facilitation, SD: Standard deviation, *means p<0.05

to the pre-treatment. In our study, 13 (27.1%) of patients with
had a history of falling within the last 6 months and the last 12
months. In this respect, the improvement in fall risk measured
with FROP-COM was seen to be clinically important. However,
in the evaluation between the groups, the difference between
the pre-treatment and post-treatment measurements was not

significant. These results showed that both PNF and Frenkel
exercises were effective in reducing the fall risk.

In their study, Cilento et al. (23) reported that when the elderly
female patients were randomized into strengthening, functional
exercise, PNF exercises and control groups, there was significant
improvement in all groups compared to the control group and
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Table 2. Comparison of evaluation parameters of PNF group before and after treatment

PNF

Pre-treatment Post-treatment p-value
Hand grip strenght 38.849.6 46.7+10.4 0.001*
FROP-COM 10.9+4.2 9.6+4.1 0.047*
Functional reach test 29.5+4.9 34.5+4.9 0.000*
Timed up and go test 12.2+2.1 11.4+1.6 0.034*
One leg stand test 15.249.1 22.749.3 0.000*
Berg balance scale 48.7£3.6 54.0+2.4 0.000*
Short form-36
Physical functioning 61.3£18.9 71.0£22.9 0.005*
Physical role 42.7+37.9 73.9+33.4 0.001*
Pain 38.2+24.9 70.6+22.6 0.000*
General health 46.3+14.1 54.6+£15.9 0.003*
Vitality 45.2+16.6 53.1+18.4 0.002*
Social functioning 52.6+21.2 77.6£19.8 0.000*
Emotional role 43.1+36.1 69.5+£39.2 0.012*
Mental health 48.2+14.5 58.0£16.2 0.007*

FROP-COM!: Falls risk of older people-community setting, PNF: Proprioceptive neuromuscular facilitation, *means p<0.05

Table 3. Comparison of evaluation parameters of Frenkel group before and after treatment

Frenkel

Pre-treatment Post-treatment p-value
Hand grip strenght 43.3+9.5 46.9+8.2 0.006*
FROP-COM 10.0+2.7 9.3+2.3 0.048*
Functional reach test 28.2+4.7 30.8+4.2 0.022*
Timed up and go test 12.3+1.7 11.1+1.6 0.002*
One leg stand test 15.849.4 19.148.5 0.064
Berg balance scale 50.5+3.7 53.5+2.3 0.000*
Short form-36
Physical functioning 70.6£15.1 77.3£15.3 0.009*
Physical role 56.5+28.9 75.0+24.5 0.016*
Pain 57.9+21.2 67.7+25.7 0.024*
General health 53.9+ 12.8 59.4+10.0 0.016*
Vitality 47.7+17.1 56.0+18.4 0.004*
Social functioning 60.4+21.4 70.3£16.4 0.019*
Emotional role 51.4+31.1 77.8+21.2 0.002*
Mental health 50.7+15.6 55.3£14.3 0.057

FROP-COM: Falls risk of older people-community setting, *means p<0.05

functional exercise and PNF protocols were the most efficient
exercises reinforcing new motor learning and control theories. In
a study conducted to investigate the effect of trunk stabilization
exercises made with PNF on muscle activation and FRT in
hemiplegic patients, 40 patients were randomized to the PNF
and control groups. The study determined that PNF exercises
significantly improved both the dynamic balance scores and the
FRT scores (24).

TUG was found to be useful in assessing balance and postural
control and quite sensitive and specific for assessing fall risk (25).
In another study, women were randomized into PNF, pilates,
and control groups. PNF and pilates groups were treated for 4
weeks (3 sessions per week). At the end of the study, significant
improvements were determined in TUG test and FRT scores
in both exercise groups compared to the control group (26).
In this study, it was suggested that a better balance between
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Table 4. Comparison of percentage change scores of evaluation parameters between groups

Group

PNF Frenkel p-value
Hand grip strenght 0.24+0.27 0.11£0.16 0.085
FROP-COM -0.08+0.4 -0.06+0.16 0.167
Functional reach test 0.19+0.21 0.12+023 0.143
Timed up and go test -0.06+0.14 -0.09+0.13 0.361
One leg stand test 0.80+0.79 0.51+1.04 0.022*
Berg balance scale 0.11+0.06 0.07+0.07 0.002*
Short form-36
Physical functioning 0.30+0.39 0.16+0.51 0.000*
Physical role 0.37+0.75 0.51+0.74 0.507
Pain 0.95+0.76 0.26+0.60 0.002*
General health 0.24+0.34 0.15+0.30 0.298
Vitality 0.22+0.32 0.45+1.43 0.446
Social functioning 0.68+0.75 0.32+0.54 0.051
Emotional role 0.47+0.90 0.62+0.74 0.549
Mental health 0.29+0.47 0.14+0.30 0.244
FROP-COM!: Falls risk of older people-community setting, PNF: Proprioceptive neuromuscular facilitation, *means p<0.05

agonist and antagonist muscle activation was achieved after PNF
exercises, and PNF reduced coactivation. With this mechanism, it
was announced that PNF exercise improved static and dynamic
balance, stabilometric parameters, and TUG test performance
(26). Similar to the aforementioned studies, in our study, we also
found significant improvements in FRT and TUG test parameters
in both PNF and Frenkel groups after treatment compared to
before treatment.

In a study whose average age was greater than us, the effects of
ramp walking exercise with PNF on the dynamic balance of stroke
patients were examined (27). BBS and FRTs were significantly
increased in the PNF group after treatment, however, no
significant difference was observed in the parameters evaluated
in the control group (27). In a study by Rajhani-Shirazi et al.
(28), the effects of two exercise protocols on clinical balance
measurements were investigated in 60 patients with diabetic
neuropathy. For this purpose, patients were randomized to
Frenkel exercise, Swiss ball exercise and control group. After the
treatment, a significant improvement was found in BBS in both
groups. However, in the comparison between the groups, the
improvement in the Swiss ball exercise group was found to be
significantly higher. As a result of the study, it was stated that
Swiss ball exercise can be preferred compared to Frenkel exercise
in order to increase balance functions in diabetic neuropathy
patients (28).

Similarly, in the present study, a significant improvement was
determined in BBS and one leg stand test after the treatment
in the PNF group. While there was a significant improvement
in Frenkel group in BBS evaluation after treatment compared
to the pre-treatment, there was no significant improvement

in stand on one leg test. Besides, when we compare both
groups, the improvement found in BBS and stand on one leg
test in PNF group was determined to be significantly higher. It is
thought that these improvements can be explained with manual
resistance mechanism leading to maximum motor stimulation
through stretching reflex, manual contact, verbal stimulation,
and audiovisual biofeedback by PNF exercises.

Grip strength is thought to be a reliable determinant for whole
body strength in older adult (29). In a study by Teixeira de
Carvalho et al. (30), the effect of pilates and PNF methods on
muscle strength increase was investigated. At the end of the
study, both pilates and PNF methods were indicated to provide
significant improvement of muscle strength in knee flexors
and extensors (30). Excitability of spinal alpha motor neurons
increases through peripheral receptors and peripheral nerves
during PNF exercises. In their study conducted to evaluate the
effectiveness of Frenkel exercises on improving lower extremity
motor function in patients with subacute stroke, Ko et al. (31),
randomized fourteen patients into Frenkel group and control
group (traditional rehabilitation program) and no significant
improvement was obtained in both groups in terms of muscle
strength with Motricity index after treatment.

In this study, we found significant improvemen in both exercise
groups. However, we couldnt find a significant difference
between the groups. Based on the previous literature, it is
thought that the muscle strength increase we obtained in the
Frenkel group may be due to the postural stability increase
provided with the same exercise and secondarily increased
motor unit stimulability and the increased muscle fatigue
resistance. With Frenkel exercises, body core muscles and waist
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and leg muscles also work and thus coordination and muscle
strength also increase.

Among the quality of life tools used to evaluate general patient
results, the most widely used one is SF-36. There are studies
in the literature indicating that both PNF and Frenkel exercises
enhance the quality of life (31,32). In our study, there was
significant improvement in SF-36 subgroups after treatment in
PNF group compared to before treatment. On the other hand,
in Frenkel group, significant improvement was found in all SF-36
sub-groups except for mental health after treatment compared
to the pre-treatment. In the comparison of the two groups, a
significant improvement in favor of PNF was determined in SF-
36 physical function and pain sub-groups. No significant results
were found in the comparison of the other subgroups. Based
on these results, it was concluded that both Frenkel and PNF
exercises had a positive effect on quality of life.

There were some limitations of the present study. First, we
evaluated patients immediately after treatment. The control time
could be kept longer to assess the long-term effects of PNF and
Frenkel exercises. Another limitation is that the Frenkel exercises
were given as a home exercise program. It's not known how
properly these exercises which were not performed under the
supervision of a physiotherapist or physician were performed by
the patients. It would be good to encourage patients by phone
to do the exercises. However, as far as we know, there are no
randomized studies comparing the efficacy of PNF and Frenkel
exercises, which have previously proven efficacy on balance in
postmenopausal, in this regard, it is thought that the results of
the present study would provide an important contribution to
the literature.

Conclusion

To conclude, it was determined that PNF and Frenkel exercise
programs had significant effects on balance parameters, fall
risk and SF-36 quality of life scale in postmenopausal women.
However, we could not find a significant difference between
the two groups. Frenkel home exercise program is cheaper,
easier, and requires less manpower, so we think it may be more
preferable in terms of improving balance and reducing the risk
of falls in postmenopausal women.
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How Surgery Affects Patients with Jaw Osteonecrosis? A Quality of
Life Analysis Study

Cene Kemigi Osteonekrozlu Hastalarda Cerrahinin Yeri Nedir? Bir Yasam Kalitesi Analizi Calismasi

® Ahmet Bicer, ® Nargiz ibrahimli, ® Ozan Can Canbolat, ® Tahir Giirler

Ege University Faculty of Medicine, Department of Plastic, Reconstructive, and Aesthetic Surgery, [zmir, Turkey

Abstract

Objective: Osteonecrosis of the jawbone, especially when associated with osteomyelitis, is a debilitating condition predominantly affecting
patients treated for osteoporosis, cancer with bone metastases, and rheumatoid arthritis. Oral pathologies may significantly alter the patients’
quality of life and sense of health. Surgery including complete debridement of the necrotic bone followed by packing the dead space with
antiseptic agents and meticulous repair of the overlying mucosa is gaining popularity on conservative treatment options.

Materials and Methods: In this before and after study 11 patients referred to our clinic between 2018 and 2020 with a diagnosis of
maxillary or mandibular osteonecrosis with complete preoperative and postoperative analyses available were included. The patients were
assessed with General Oral Health Assessment (GOHA) index preoperatively and postoperatively. These scores were compared with each
other to exhibit the effect of our surgical strategy, which also outlined. The effects of patients” demographic and medical backgrounds on
the quality of life were also investigated.

Results: Neither demographic, nor medical backgrounds of the patients were not found to significantly alter the GOHA index scores of
the patients (p>0.05). However, surgical treatment was found to significantly improve the scores (preoperative mean: 38.87, +/- 6.44;
postoperative mean: 31.0, +/- 8.28; p<0.05).

Conclusion: To obtain optimal results in the management of the patients with jawbone osteonecrosis, the treatment strategy should be
based on the patient characteristics and careful radiographical examinations. Alterations of predisposing medications and introduction of
proper antibiotics in the setting of associated osteomyelitis should be made before surgery. Oral/dental rehabilitation should be started
immediately after mucosal healing is assured.

Keywords: Osteonecrosis, jawbone osteonecrosis, osteomyelitis, bisphosphonates

Amac: Cene kemiklerinin osteonekrozu, 6zellikle kanser, romatoid artrit ve osteoporoz hastalarinin tedavileriyle iliskili olarak da ortaya
cikabilen, yasam kalitesini énemli dlglide dustrebilen bir hastaliktir. Son yillarda nekrotik kemigin total rezeksiyonu, 6li boslugun antiseptik
malzemelerle doldurulmasi ve mukozanin dikkatlice onarilmasini iceren cerrahi tedavi secenedi konservatif tedavilere gére daha tercih edilir
olmustur.

Gere¢ ve Yontem: Bu Oncesi ve sonrasi calismasinda klinigimize 2018 ve 2020 yillari arasinda bagvuran ve preoperatif ve postoperatif
degerlendirmeleri tamamlanmis 11 hasta dahil edilmistir. Hastalar ameliyat 6ncesi ve sonrasinda Genel Oral Saglik Degerlendirme (GOHA)
indeksi kullanilarak degerlendirilmistir. Ameliyat dncesi ve sonrasi skorlar cerrahi tedavinin etkinliginin ortaya konmasi icin karsilastirilmistir.
Bunun yaninda hastalarin demografik ve medikal arka planlarinin bu skorlara etkisi de arastiriimistir.

Bulgular: Hastalarin demografik ve medikal arka planlarinin preoperatif ve postperatif GOHA indeksi skorlarina istatistiki olarak anlamli
etkilerinin olmadigr gézlenmistir (p>0,05). Bununla birlikte, cerrahi tedavi sonrasi hastalarin GOHA indeksi skorlarinda istatistiki olarak anlamli
bir diistis gozlenmistir (preoperatif ortalama: 38,87,+/- 6,44; postoperatif ortalama: 31,0, +/- 8,28; p<0,05).

Sonug: Cene kemiklerinde osteonekroz ile basvuran hastalarin tedavisinde optimum bir sonug elde edebilmek icin hastalarin bireysel ézellikleri
ve radyografik goruntileri g6z 6nline alinarak bireysel bir tedavi stratejisi gelistirmek gerekir. Cerrahi 6ncesinde varsa etiyolojide yer alan
medikasyonlarin diizenlenmesi ve osteomiyelit esligi durumunda ise uygun antibiyotiklerin baslanmasi gerekir. Postoperatif dénemde ise
mukozal iyilesmenin saglanabildigi anda erken donemde oral ve dental rehabilitasyonun baslanmasi 6nemlidir.

Anahtar kelimeler: Osteonekroz, cene osteonekrozu, osteomiyelit, bisfosfonatlar
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Introduction

Spontaneous osteonecrosis of the maxilla and mandible
is a painful and debilitating condition regarded as a rare
phenomenon before the turn of the 21 century. However,
a huge rise in incidence is observed since the early 2000s
(1). This phenomenon is mostly associated with intravenous
bisphosphonate use in oncologic patients with bone metastases
(2). Intravenous powerful bisphosphonates are used to retain
bone mineral quantity and prevent subsequent hypercalcemia
associated with bone resorption. They also exert some
antiangiogenetic effects which may play a suppressor role in
metastatic cancer (3,4).

This phenomenal peak in incidence, however, is now regarded
as the second peak. Late 19" to early 20" century reports of
hundreds of men working in the white phosphorus mines, and
several hundreds of women working in matchstick making
industry in which matchsticks were hand made by dipping sticks
to flammable white phosphorus (P*) without proper protection.
A painful jaw infection resulting in loss of bone was the result (5).
Though the original name given was “phosphorimus chronicus”,
the name “phossy jaw” gained popularity to describe this
painful and disfiguring condition (6). The mechanism of reactant
phosphorus fume causing toxic effects is related to formation of
bisphosphonate species in the presence of oxygen, water, and
amino acids like lysine (5). Osteonecrosis resulting from medical
use of the bisphosphonates is sometimes called “bisphossy jaw”
to relate these infamous victims of phosphorus industry (6,7).
Besides bisphosphonates, other proponents of jaw osteonecrosis
include radiotherapy, anti-angiogenic agents, or novel drugs
addressing osteoclastic activity such as denosumab (8). As per
the current American Association of Oral and Maxillofacial
Surgeons’ perspective a diagnosis of “medication-related
osteonecrosis of the jaw"” can be established provided that these
three criteria are met: i) patient currently under treatment with
antiresorptive or antiangiogenic agents, ii) bony exposure either
through an open wound or a sinus, and iii) no history of previous
radiotherapy or metastasis to the affected bone (9).
Spontaneous jaw osteonecrosis without previously mentioned
culprits, however, is rarely documented in the literature. It is
associated with osteomyelitis and almost always require some
degree of local or generalized immunodeficiency (10). It is best
to keep in mind that medication-related osteonecrosis is also
associated with osteomyelitis and antibiotics are still among the
first line treatments in reverting the condition (11,12).
Treatment aims to control pain, improve quality of life, control
the progression of bone loss, and revert infection (13). Medical
treatment options include local and systemic antimicrobials as
infection, either as a concomitant or as a causative point of view,
is closely intertwined with the disease (14-17).

Pentoxifylline, an oral xanthin derivative used in patients with
peripheral vascular disease for its hemorheological, anti-
aggregation, and blood viscosity reducing effects is found to be
successful in both palliation of the claudication and in halting

the disease progression. It is often combined with vitamin E,
antimicrobials, and clodronate (the so-called PENTOCLO protocol)
(18-20). Human recombinant parathormone, teriparatide is also
used with variable reported outcomes from complete resolution
to refractoriness (21,22). Hyperbaric oxygen therapy is also used
mostly in adjunct to other treatment modalities (12).

Surgical treatment options include complete resection or
curettage of the necrotic bone, and covering the wound with
mucosa of excellent viability (23-25).

In this “before and after” study, patients with spontaneous
osteonecrosis of the jaw were assessed. The authors sought for
level three evidence for the effectivity of surgical treatment in
patients with the condition, albeit with different etiologic and
demographic backgrounds.

Materials and Methods

This study is approved by the Ege University Ethics Committee
with the date 08.11.2021 and approval number 21-11T/26.
Eleven patients who were referred to our clinic between 2019
and 2020 with a diagnosis of osteonecrosis of the jaw were
enrolled in this study. Written consent forms have been obtained
from each of the patients for both surgery and anticipation in
the study protocols. Three of these patients were lost to follow
up (two of them died of unrelated causes, and we were not able
to contact with one of them). Remaining eight patients were
included in the study.

Surgical techniques used to treat the patients were selected
based on preoperative assessments including history/etiology,
clinical examination, radiological examination, scintigraphy,
and blood tests. The surgical treatment was carried out under
general anesthesia with nasotracheal intubation, in combination
with infiltration of the lower gingivobuccal sulcus near the
affected site with lidocaine/adrenaline solution. Complete
debridement of the necrotic bone and soft tissue, complete
curettage of cysts, and extirpation of involved teeth and roots
was sought. Whenever necessary, a segmentary resection
followed by reconstruction or osteosynthesis and intermaxillary
fixation were done. Remaining healthy bone tissue was soaked
with either hydrogen peroxide (5%) or iodoform powder. This
step was followed by jet lavage with normal saline solution
and packing with absorbable sponge packs. The incisions were
then closed with interrupted 4/0 poliglecaprone sutures. A chin-
to-vertex bandage was applied to limit edema formation and
hemorrhage. The bandages were discontinued one week after
the operation. Figure 1 summarizes the decision-making process
involving jawbone osteonecrosis in our institution (Figure 1).
Age, sex, educational background, presence of previous dental
treatment, prosthetic denture use, etiologic factors, general
health status, affected anatomical location, presence of
osteomyelitis and type of surgery were recorded. In order to
assess the oral functions, the General Oral Health Assessment
(GOHA) index was used before, and at least three weeks after
surgery (26,27).
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Statistical Analysis

Statistical analyses were conducted using SPSS v 25 program.
Parametric tests were used as recorded index scores marginally
passed diagnostic tests for normality. For independent sample
comparisons of mean preoperative/postoperative indices when
samples were grouped according to sex, presence of a known
etiology, or coexistence of osteomyelitis; independent samples
Student t-test (ANOVA in cases where more than two groups
were compared) was used. Matched pair comparisons of the
patients’ mean preoperative and postoperative indices were
made using the paired samples t-test. Correlation of the age
with the index scores were assessed using Pearson correlation
test. Statistical significance level was set at 0.05.

Results

Demographic overview of the operated patients is presented in
Table 1. Mean age of the patients was 54.5 (+/- 19.8). Mean

Dentistry
Dentures
Implants
Root problems

follow-up was 15.7 weeks (+/- 19.4). Female to male ratio was
1/1. Educational level of the patients was comparable to the
general population (Table 1).

Etiological factors included previous radiotherapy to head and
neck (one patient) and bisphosphonate use (four patients). In
three patients no etiological factor could be identified. Etiological
factors, preoperative prosthetic use, anatomical location of
the lesion, presence of concurrent osteomyelitis, and surgical
approach selected were not significantly affected preoperative
or postoperative GOHA index scores (p>0.05) (Table 2).

On the other hand, surgical therapy significantly alleviated the
oral functions of the patients as per measured by the GOHA
index. Preoperative mean GOHA index score was 38.9 (+/- 6.4),
and postoperative mean score was 31.0 (+/- 8.3). The difference
between the mean scores were statistically significant (p<0.05;
the GOHA index scores and medical background of the patients

were given in Table 2).

Figure 1. Decision making process of our institution when a patient is referred with a preliminary diagnosis of jawbone osteonecrosis. If a patient
admits to our clinic before any consultation from dentistry, they are assured to have one before moving on with the flow chart

Table 1. Demographic overview of the patients

Demographic data

Descriptive; mean, standard deviation, frequencies

Comparison of GOHA
scores

p>0.05%, r=-0.590

Age 54.5 (+/- 19.8) p>0.05?, r=0.082
Female 4 p>0.05°
Sex b
Male 4 p>0.05
Primary education 2
_ : p>0.05¢
Education Secondary education 4 p>0.05¢
Tertiary education 2

GOHA: General Oral Health Assessment, statistical tests used: Pearson correlation test, "Independent samples Student t-test, ANOVA test
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Table 2. Medical and surgical characteristics of the patients. GOHA index scores obtained preoperatively and

postoperatively

Disease characteristics Descriptive; mean, standard deviation, frequencies chc:)r:\eF;arlson G (elela
Radiotherapy 1
. - p>0.05¢
Etiology Bl.sphosp.)honate use 4 0>0.05¢
Idiopathic 3
) Yes 3 p>0.05¢
Prosthetic use o - 0>0.05¢
Alveolar process 2
Symphisis 1 c
Anatomical location e p>0.05c
Corpus 3 p>0.05
Angulus 2
Curettage 4
Operative approach Debridement 3 Ezgggc
Resection/osteosynthesis 1
" Yes 6 p>0.05¢
Osteomyelitis No > 0>0.05¢
Osteomyelitis 6
0 * : p>0.05¢
Histopathology Osteonecr05|.s 5 0>0.05¢
Osteosclerosis 1
GOHA index Descriptive Statistical significance
Preoperative 38.9 (+/-6.4
S (+/:6.4) p=0.018°
Postoperative 31.0 (+/-8.3)
GOHA: General Oral Health Assessment, statistical tests used: “ANOVA test, ¢Independent samples Student t-test, ®paired samples t-test.
*Some patients presented with more than one pathology

Discussion

This study confirms that the primary treatment of osteonecrosis
of the jawbones is surgical. Conservative treatment with systemic
antibiotics should be reserved for patients with symptomatic
acute infection, or acute exacerbation of a chronic infection.
Nevertheless, antibiotherapy should be followed by complete
surgical extirpation of the affected bone if complete remission
is aimed.

One of the critical aspects of complete treatment of patients with
jawbone osteonecrosis is employing a harmonious teamwork.
Preoperative and postoperative dental assessment is pivotal. If
the patient is edentulous, proper use of prosthetics should be
warranted (28). Niibe et al. (29) found that prosthetic use is a
significant factor in development of jaw osteonecrosis in patients
under bisphosphonate or denosumab therapy. Postoperative
oral and dental rehabilitation, albeit commenced cautiously is of
paramount importance to these patients’ endeavors in regaining
their life quality. However, it is recommended to wait until
complete mucosal healing is achieved (Figure 2), especially if the
exact region or neighboring bone is to be utilized for prosthetic
support (30,31). Timely consultations with infectious diseases
not only aids in overcoming painful acute exacerbations of oral
infections, but also helps establishing a good clinical practice
avoiding evolution of resistant strains, especially in the hospital

Figure 2. Dental rehabilitation is commenced after complete mucosal
healing is achieved postoperatively

setting (Figure 3A, B). Haeffs et al. (32) found that jawbone
region is a high risk region for resistant strains to breed.

Although some authors found surgical therapy somewhat futile
for patients especially with concomitant medical conditions and/
or patients with old age as life expectancy is low (33), others
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argued that the life expectancy may not be that low, if the
patients are selected carefully (34). As we only lost two patients
in the follow up, we believe that every effort should be made to
effectively treat this patient group.

Proper selection of surgical technique and resection margins
relies on proper preoperative radiological analyses (35). In the
case of osteomyelitis setting, X-ray radiographs lack sensitivity
(35). However, we find orthopantograms especially useful for
assessing the necrotic bone/healthy bone transition with high
definition in patients with osteonecrosis. Computed tomography
(CT) scans add even more resolution and are especially
invaluable in surgical planning (36) (Figure 4A, B). Single-photon
emission CT, as well as magnetic resonance imaging have higher
accuracy in diagnosing concurrent osteomyelitis (Figure 5),
unless the disease is at its very early stages (37). For differential

Figures 3A, B. Oral inspection of a patient with maxillary alveolar
osteonecrosis (3A). Same patient concurrently has osteomyelitis
accompanied with cheek skin fistulation (3B). Preoperative
consultation with infectious diseases along with a microbiological
culture is crucial to treat this combination

diagnosis of chronic osteomyelitis ongoing for over six months,
fluorodeoxyglucose-positron  emission tomography can be
indicated (35).

Use of GOHA as a self-reported questionnaire instead of more
detailed methods had its advantages such as practicality, and
repeatability. Lim et al. (38) found this aspect particularly
helpful for the old age group. GOHA index is a validated tool in
assessing the oral health status of a cross section of population
(26). Impact of oral health on general well-being, either physical
or psychological is irrefutable (39).

Major shortcomings of the study are small number of patients,
lack of a control group, and single dimension assessment tool
used. The reasons behind this can be as follows: as awareness
of dental and other health professionals increase regarding the
relationship of bisphosphonate use and dentoalveolar problems,
the number of patients tend to decline. Another point is that
most of the patients in this group is of old age. Even though

Figures 4A, B. Computerized tomography (CT) is a very useful tool
in an effort to outline the level of resection preoperatively (4A). 3D
rendering of the thin slice CT sections may also prove to be useful
in this aspect (4B)
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Figure 5. Magnetic resonance imaging can effectively differentiate
osteomyelitis and bone metastasis in this patient. A linear contrast
uptake in the periphery of the lesion with necrotic core suggested
osteonecrosis accompanied with osteomyelitis. The lesion showed
lower intensity in diffusion images unlike multiple metastatic lesions
in the skull base and cervical vertebrae

mortality rate was not as high, mental condition of some of
the patients precluded utilization of the questionnaire. This
also clarifies the lack of motivation for using additional or more
comprehensive assessment tools. Older patients in our study
group were particularly evasive when it came to filling long
questionnaire forms, too.

Conclusion

Our study confirms that jaw osteonecrosis can be effectively
treated with a proper surgical approach. This approach includes
identifying the correct etiologic factors, previous dental health
and prosthetic history of the patients, concurrent medical
and surgical pathologies such as osteomyelitis or malignancy.
Next, extension of the pathological bone must be accurately
established. Orthopantograms, and CT scans are helpful tools for
surgical planning in this context. This is followed by a definitive
surgical plan including complete resection of the necrotic and/
or pathological bone. A good and reliable soft tissue coverage

with mucosal flaps paves the way for early oral dental and/
or prosthetic rehabilitation which is the goal of our treatment
regimen.
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Postmenopozal Osteoporoz Tanili Hastalarda Abdominal Kas
Aktivitelerinin Postural Kontrole Etkisi

The Effect of Abdominal Muscle Activity on Postural Control in Patients with
Postmenopausal Osteoporosis

® Musa Polat, ® Belgin Karoglan*

Sivas Cumhuriyet Universitesi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dall, Sivas, Tirkiye
*Gazi Universitesi Tip Fak(iltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Ankara, Tirkiye

Amag: Yeterli postural kontrol, bireylerin ginliik yasamda dengesini korumasi icin 6n sarttir. Kinetik zincirin merkezinde yer almasi nedeniyle
gbvde kaslar postural kontrollin néromuskdler bilesenlerinden biridir. Bu arastirmada amag, postmenopozal osteoporoz tanili hastalarda
abdominal kas aktivitesinin postural kontrole etkisini arastirmaktir.

Gereg ve Yontem: Disme korkusu yasayan 56 postmenopozal osteoporoz tanili hastanin dahil edildigi bu arastirmada, katilimcilarin postural
stabiliteleri zamanli ayada kalkma ve yiirlime testi (ZAYT), Berg denge skalasi (BDS) ve statik denge indeksi (SDI) ile degerlendirildi. Abdominal
kas aktiviteleri basing biofeedback Unitesi kullanilarak posterior pelvik tilt hareketi ve abdominal i¢c cekme manevrasi ile degerlendirildi. Postural
stabilite test skorlarina gére katiimcilar ytksek diisme riskli ve distk disme riskli olarak alt gruplara ayrildi.

Bulgular: ZAYT'ye gére 20 (%35,7), BDS'ye gére 24 (%42,8), SDi'ye gore 18 (%32,1) hasta yiiksek diisme riskine sahipti. Tiim alt gruplarda
disme riski yuksek olan hastalarin daha fazla disme 6ykdisu (sirasiyla; p=0,007, p<0,001, p<0,001), daha az posterior pelvik tilt hareketi kas
aktivitesi (her Ggtinde de p<0,001) ve abdominal i¢ cekme manevrasi kas aktivitesi vardi (sirasiyla, p<0,001, p=0,009, p<0,001).

Sonug: Disme korkusu yasayan yilksek disme riskli postmenopozal osteoporoz hastalarinin abdominal kas aktiviteleri disiktdr. Bu hastalar
rehabilite edilirken abdominal kaslarin aktivasyonunu artiracak kor stabilizasyon egzersizlerine yer vermek postural kontrolde dnemli olabilir.
Anahtar kelimeler: Abdominal kas aktivitesi, denge, postmenopozal osteoporoz, postural kontrol

Abstract

Objective: The trunk muscles are a component of the neuromuscular subsystem of postural control due to their location in the center
of the kinetic chain. The aim of this study was to investigate the effect of abdominal muscle activity on postural control in patients with
postmenopausal osteoporosis.

Materials and Methods: Fifty-six postmenopausal osteoporosis patients with a fear of falling were included. Postural stability of the
participants was evaluated with timed up and go test (TUG), Berg balance scale (BBS), and static balance index (SBI). Abdominal muscle
activities were evaluated using a pressure biofeedback unit involving the performance of an abdominal drawing-in maneuver and posterior
pelvic tilt movement. According to the postural stability test scores, the participants were divided into subgroups as high fall risk and low
fall risk.

Results: Twenty (35.7%) patients according to the TUG, 24 (42.8%) patients according to BBS, 18 (32.1%) patients according to SBI had a
high risk of falling. In all subgroups analyzes, patients with a high risk of falling had more fall history (p=0.007, p<0.001, p<0.001, respectively),
less pelvic tilt movement activity (p<0.001, both), and abdominal draw-in muscle activity (p<0.001, p=0.009, p<0.001, respectively).
Conclusion: Patients with postmenopausal osteoporosis who have a high risk of falling have low abdominal muscle activities. While
rehabilitating these patients might be performed core stabilization exercises that can increase the activation of the abdominal muscle activities.
Keywords: Abdominal muscle activity, balance, postmenopausal osteoporosis, postural control
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Giris

insan émri uzamaktadir. Ne yazik ki ortalama yasam siresinin
uzamasina ragmen, yasla sikligi artan hastaliklar nedeniyle
insanlarin yasam kaliteleri ayni sekilde devam edememektedir
(1). Bu hastaliklardan biri de osteoporozdur (1,2). En sik gériilen
metabolik kemik hastaligi olan osteoporoz, dustk kemik kitlesi,
kemik mikromimarisinde bozulma ve kemik kirilganliginda
artis ile karakterizedir (3). Osteoporoz her ne kadar sessiz bir
hastalik olsa da osteoporozun en sik komplikasyonu olan
kingin hastalarda olusmasi halinde agriya, fiziksel fonksiyonda
bozulmaya, yasam kalitesinde azalmaya, kinezyofobiye, hatta
cesitli komplikasyonlarla 6ltime bile sebep olabilir. Ayrica tedavi
maliyeti yaklasik 10 kat artar (4,5). Bu nedenle osteoporozun
tedavisi kadar, osteoporozlu hastalarda kirik riskini artiran
faktorlerin tespit edilip tedavi edilmesi da elzemdir.

Osteoporoz hastalarinda non-vertebral fraktlrlerin en 6nemli
sebeplerinden  biri, postural kontrolin bozulmasi sonucu
meydana gelen dismelerdir (6). Postural kontrol, ndromuskuler
yapilarin, duyusal ve kognitif sistemlerin uyumlu halde calismasi
sonucu, bireyin statik ve dinamik kosullara uyumunu saglayan
motor beceridir (7,8). Onceki calismalarda siklikla alt ekstremite
kas guglerinin, propriosepsiyon duyusunun, kifoz gibi omurga
deformitelerinin, spinopelvik parametrelerin bu motor yetenege
etkisi ve disme ile iliskisi arastirilmistir (6,9-13). Az sayidaki
arastirmada ise gévde kaslarinin &ézelliklerinin denge Gzerindeki
rolt incelenmistir (14,15).

Ekstremite hareketlerinden veya diger dis faktorlerden kaynakli
travmalar karsisinda, postural kontrolin saglanmasinda gévde
stabilizatorlerinin fonksiyonu énemlidir (16). Nitekim, hareket
aksinin santral parcasi olan govdede, abdominal kaslar, pelvik
taban kaslari ve diyafram arasindaki ko-kontraksiyon, spinal
stabilizasyonu saglayarak postural kontrole katkida bulunur
(8,17). Govde kaslarinin, 6zellikle abdominal kaslarin postural
kontrol Uzerindeki etkisinin arastirildigi genis kapsamli calismalar
multipl skleroz, inme gibi norolojik hastaliklarda, kronik bel
agrisinda, sporcularda veya saglikli bireylerde yapiimis, postural
kontroltiin dnemli oldugu bir diger hastalik olan osteoporozda ise
sadece abdominal kaslarin kuvveti Gzerinde durulmustur (16,18-
23). Halbuki postural kontrolde kaslarin kuvvetinin yaninda,
enduransi, fleksibilitesi, aktivitesi, kesit alani gibi diger klinik ve
norofizyolojik dzellikleri de rol almaktadir (7).

Bu bilgiler 1siginda bu calismanin  amaci, postmenopozal
osteoporoz tanili hastalarda abdominal kas aktivitesinin postural
kontrol Uzerindeki etkisini arastirmaktir.

Gerecg ve Yontem

Katihmalar

Uclincli basamak (niversite hastanesinde yapilan bu kesitsel
arastirmaya, dlsme korkusu yasayan (Tinetti disme etkinlik
Olceginde 70 Uzeri puan alan) postmenopozal osteoporoz
tanisiyla takipli 56 kadin hasta ardisik olarak dahil edildi.
Orneklem byiikligi G*Power 3.1 programi kullanarak, 0,7 etki
buyUkltgu icin alfa hata dizeyi 0,05 ve %80 glg ile hesaplandi.

Denge bozukluguna neden olabilecek yaygin periferik néropati,
inme gibi norolojik hastaligi ya da diabetes mellitus, kronik
bobrek yetmezligi gibi sistemik hastaligi bulunanlar, vestibiler
hastalik GykUsu olanlar, bel agrisi bulunanlar, gévde kas gtlerini
etkileyebilecek statin, steroid gibi ilag tedavisi alanlar, omurga
veya alt ekstremite cerrahisi gecirmis olanlar, kifoz gibi postir
bozuklugu olanlar, osteoporoz disi non-inflamatuar veya
inflamatuar romatizmal hastaligi bulunanlar, gérme bozuklugu
olanlar, kirk 6yklsu olanlar, senil ya da sekonder osteoporozu
olanlar, D vitamini distklugu olanlar calismaya dahil edilmedi.
Arastirma protokolii Sivas Cumhuriyet Universitesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu tarafindan onaylandi
(karar no: 2021-06/34, tarih: 23.06.2021), katilimcilarin yazili ve
s6zI onamlari alindl, arastirma siiresince Helsinki bildirgesi ve lyi
Klinik Uygulamalar kilavuzu kurallarina uyuldu.

Katilimcilarin yas, boy, kilo verilerini iceren demografik bilgileri,
komorbiditeleri, osteoporoz tani slireleri, osteoporoz tedavisinde
halen kullandiklart ilaclar, son bir yil icindeki dlisme sayilari, son ti¢
ay icinde dual-enerji X-ray absorbsiyometri yontemi ile 6lctilimis
femur boyun ve lomber total T skorlari kaydedildi. Katilimailarin
postural stabiliteleri ve abdominal kas aktiviteleri degerlendirildi.

Abdominal Kas Aktivitelerinin Degerlendirilmesi

Abdominal kas aktivitelerinin 6lcimd, basing biofeedback Unitesi
(BBU) (Stabilizer®, Chattanooga Group Inc; California, USA)
kullanilarak ylzistl pozisyonda abdominal ic cekme manevrasi
sirasinda, sirtisti pozisyonda posterior pelvik tilt hareketi
sirasinda yapildi. Ucuz, gUvenilir, invaziv olmayan, spesifik
hareketler sirasindaki kas aktivitelerini uygun sekilde Olcebilen
bir alet olan BBU; iic odacikli manson, kateter ve bir manometre
iceren basit bir basing dénlstlricidir (24,25). Manson 6,7-24
c¢m ebatlarinda olup elastik olmayan malzemeden yapiimistir.
Manometre, 2 mmHg araliklarla 0-200 mmHg araligina sahip
skala seklinde olusturulmustur. Manometrenin basing degeri,
manson Uzerindeki hareket veya pozisyon farkliliklariyla
degismektedir (26).

BBU kullanarak yiiziistii pozisyonda abdominal ic cekme
manevrasi  ile  transversus  abdominis  kasi  aktivitesi
degerlendirilmektedir (27,28). Bu amagla pron pozisyonunda
yatirilan katilimcinin her iki spina iliaka anterior superiorlarini
birlestiren cizginin orta noktasi ile umblikulus arasina BBU'niin
mansonu yerlestirildi. Katilimcinin  rahat sekilde abdominal
solunum yapmasi istendi. Manometrenin valfi kapatilarak 70
mmHg basinca kadar manson sisirildi. Tim katilimcilara standart
olarak “omurgani ve kalcani hareket ettirmeden karnini iceri
cek ve 10 saniye bekle” komutu verildi. Manometredeki basing
azalma miktari kaydedildi. Olclim olasi kas yorgunlugunun
online gecmek amaciyla 2 dakika dinlenme periyotlari ile 3
kez tekrarlanarak ortalamasi alindi. Bu &lcimUn transversus
abdominis ylzeyel elektromiyografi incelemesi ile es zamanli
validasyonu ve tatmin edici tekrarlanabilirligi g&sterilmistir
(29,30).

Sirtlisty pozisyonda posterior pelvik tilt (PPT) hareketi ile rektus
abdominis, eksternal ve internal abdominal oblik kaslarin
aktivitesi degerlendirildi (31,32). Bunun igin supin pozisyonunda
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yatirilan katilimcinin her iki krista iliakalarini birlestiren cizginin
orta noktasina BBU'niin mansonunun orta noktasi gelecek
sekilde yerlestirildi. Katiimcinin rahat sekilde abdominal solunum
yapmasl istendi. Manometrenin valfi kapatilarak 40 mmHg
basinca kadar manson sisirildi. Tim katilimailara standart olarak
“basini, omuzunu ve dizlerini hareket ettirmeden belini asagi
dogru bastir ve nefesini tutmadan 10 saniye bekle” komutu
verildi. Manometredeki basing artis miktar kaydedildi. Olciim
2 dakika dinlenme periyotlari ile 3 kez tekrarlanarak ortalamasi
kaydedildi (31). Bu Olcimin ylzeyel elektromiyografi incelemesi
ile es zamanli validasyonu gdsterilmistir (32).

Postural Stabilitenin Degerlendirilmesi

Katimailarin postural stabilitelerinin dlcimd, zamanl ayaga
kalkma ve yiriime testi (ZAYT), Berg denge skalasi (BDS) ve
statik denge indeksi (SDI) ile yapildi.

Dinamik ve fonksiyonel dengenin bir Olcimi olan ZAYT'de,
katilimcilardan kolcaklari olmayan sirt destekli bir sandalyeden
kalkip, énceden isaretlenmis 3 m ilerideki cizgiden geri dénup
tekrar sandalyeye oturmalari istendi. Bu eylemi gerceklestirdikleri
slire saniye cinsinden kaydedildi. ZAYT'de 13,5 saniye Uzeri
stirenin yUksek dtsme riski ile iliskili oldugu 6nceden gosterilmistir
(33).

Statik denge degerlendirilmesi, Kinesthetic Ability Trainer 3000
(Med-Fit Systems Inc., ABD) cihazi ile yapildi. Katiimailar ¢iplak
ayaklarla denge platformunun Gzerine ¢ikarilip, kollari gégusleri
lUzerinde caprazlandi. Ardindan ekrandaki viicut agrilik merkezini
gosteren kirmizi renkli carpi isaretini 30 saniye siresince sabit bir
sekilde program araylzinin orta noktasinda tutmalari istendi.
Katiimailarin  testi ogrenmeleri icin 6lcim oncesi 2 dakika
calistirildi. Ardindan 1 dakika ara ile ardisik Gg 6lcim yapildi.
Hastanin basarabildigi en diisiik skor SDi olarak kaydedildi (34).
BDS otururken ayaga kalkma, ayaktayken 6ne uzanma, arkaya
donerek bakma gibi bireylerin glnlik yasam aktivitelerini
yerine getirirken yasadiklari zorlugu 14 maddede degerlendiren
fonksiyonel bir denge 6&lcedidir (35). Tirkce gecerlilik ve
glvenirlilik calismasi yapilmis olan bu dlcekte her bir madde 0-4
arasinda skorlanir, 45 alti skorlar yliksek disme riski ile iliskilidir
(35,36).

istatistiksel Analiz

Hesaplanan o&rneklem bdydkligine ulagildiktan sonra veri
analizi SPSS v22 yazilimi ile yapildi. Verilerin dagilim tirG analitik
yontemler (Kolmogorov-Smirnov/Shapiro-Wilk testi) ve gorsel
yontemler (histogramlar, olasilik grafikleri) kullanilarak incelendi.
Tanimlayici analizler yapilarak, nicel degiskenler normal dagilim
gostermedigi icin ortanca (minimum-maksimum), kategorik
veriler sayl (%) ile sunuldu. Katilimcilar, BDS ve ZAYT igin énceki
arastirmalarda diisme riski icin belirlenmis cut-off degerlere, SDi
icin ise katiimar skorunun total verilerin son ceyreginde olup
olmamasina gdre yiksek ve distk disme riski olarak iki gruba
ayrildi. Gruplarin karsilastiriimasinda nicel degiskenler icin Mann-
Whitney U testi, kategorik degiskenler icin ise ki-kare veya Fisher
Exact testi kullanildi. Tip 1 hata dlzeyi 0,05 kabul edildi.

Bulgular

YUz Ug osteoporoz hastasinin degerlendirildigi, 47'sinin dahil
edilme ve dislama kriterlerine uygun olmadigi, hesaplanan
orneklem buytkligl olan 56 postmenopozal osteoporoz
tanili hastanin dahil edildigi bu kesitsel calismada, katilimcilarin
ortanca yasl 63,2 (55-69) yil, viicut kitle indeksi 26,4 (17,0-40,3)
kg/m? bulundu. Ortanca osteoporoz tani siresi 3 (1-8) yil olan
katiimailarin 230 (%41,1) alendronat kullanmaktaydi (Tablo 1).
Katilimailarin denge test sonuglarinin ortanca degerleri ZAYT icin
13,1(8,8-14,9) sn, SDi icin 241,5 (201-337), BDS icin 48 (39-56)
bulundu (Tablo 1). Katilimailar disme risklerine gore subgruplara
ayrildiginda ZAYT'ye gére 20 (%35,7), SDi'ye gdre 18 (%32,1),
BDS'ye gore 24 (%42,8) katiimcr yiksek risk grubuna dahil
edildi.

ZAYT sonucuna gore yiksek disme riskine sahip subgrup, disuk
disme riskine sahip subgrupla benzer klinik ve demografik
verilere sahipken, son bir yildaki disme sayisi daha fazla, PPT
hareketi ve abdominal i¢c cekme manevralari kas aktiviteleri daha
duslktu (sirasiyla p=0,007, p<0,001, p<0,001) (Tablo 2, 3).
BDS'ye gore ylksek disme riskine sahip subgrup, distk disme
riskine sahip subgrupla benzer klinik ve demografik verilere
sahipken, son bir yildaki diisme sayisi daha fazla, PPT hareketi
ve abdominal i¢c cekme manevralari kas aktiviteleri daha distkti
(sirasiyla p<0,001, p<0,001, p=0,009) (Tablo 2, 3).

Tablo 1. Katilimcilarin demografik ve klinik verileri

Yas, yil 63.2 (55-69)
Boy, cm 165 (150-187)
Agirlik, kg 74 (48-98)
VKI, kg/m? 26,4 (17,0-40,3)
Komorbidite, var, n (%) 29 (51,8)
Osteoporoz tani suresi, yil 3 (1-8)
Lomber L1-4 T-skoru -3,1(-2,7--3,8)
Femur boyun T-skoru -1,5(-0,8--2,2)
ilag
Alendronik asit, n (%) 23 (41,1)
ibandronik asit, n (%) 9(16,1)
Zolendronik asit, n (%) 7(12,5)
Denosumab, n (%) 9(16,1)
Disme sayis! 2 (0-5)
ngrwj’nllnayaga kalkma ve yirtime testi 13,1 (8,8-14,9)
Statik denge indeksi 241,5 (201-337)
Berg denge skoru 48 (39-56)
Abdominal kas aktiviteleri, mm-Hg
Posterior pelvik tilt hareketi 57 (44-90)
Abdominal i¢c cekme manevrasi 8 (4-24)
Nicel degiskenler normal Qagmma uymadigi igin medyan (minimum-maksimum)
olarak ifade edilmistir, VKI: Vicut kitle indeksi
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Statik denge indeksine gore yiksek diisme riskine sahip
subgrup, dustk disme riskine sahip subgrupla benzer
klinik ve demografik verilere sahipken, son bir yildaki
disme sayisi daha fazla, PPT hareketi ve abdominal i¢
¢ekme manevralari kas aktiviteleri daha dusukti (sirasiyla
p<0,001, p<0,001, p<0,001) (Tablo 2, 3).

Tartisma

Disme korkusu yasayan postmenopozal osteoporoz
tanili hastalarda abdominal kaslarin aktivitesinin statik,
dinamik ve fonksiyonel dengenin saglanmasindaki
Onemini arastirdigimiz bu calismada, beklendigi sekilde
ZAYT, BDS ve SDi'ye gore diisme riski yliksek katilimailarin
daha fazla disme 6ykisi oldugu, ayrica literatiirde ilk
defa bu 6lgeklere gére diisme riski ylksek postmenopozal
osteoporoz hastalarinin PPT hareketi ve abdominal ic
¢ekme manevrasi sirasindaki abdominal kas aktivitelerinin
daha duslk oldugunu gosterdik.

Postural kontrol motor beceri cesidi olup, yeterli postural
kontrolliin saglanmasi glinlik yasam aktiviteleri sirasinda
karsilasilan dengeyi bozacak etkenlere karsi dusmeyi
engelleyen bir 6n sarttir (37). Dengenin korunmasinda
ve bozulan dengenin tekrar saglanmasinda duyusal ve
bilissel sistemlere ek olarak kas iskelet sistemi ve ndrolojik
sistemin bircok diger bileseni birlikte calisir (8). Saglikh
bireylerde ayak bilegi eklemi hareketleri ve cevre kaslarin
kontraksiyonlari antero-posterior dengede, kalca eklemi
hareketleri ve cevresi kaslarin kontraksiyonlar medio-lateral
dengede temel rol alir (7). Ancak hastalik durumlarinda
gerek vicut kinematiginde meydana gelen dedisiklikler,
gerekse de modifiye edilebilir faktorlerin - belirlenip
degistirilebilmesi icin  postural kontroll etkileyebilecek
diger faktorler de gdz 6niinde bulundurulmalidir.
Osteoporoz postural
saglanmasinda siklikla diz cevresi kaslarin rolU arastiriimis
(10,12,13,38,39), kor kaslarinin katkisi ise az sayida
arastirmanin konusu olmustur (22,39). Bu arastirmalarda
da kor kaslarinin  kuvveti Uzerinde durulmus, kor
kaslarinin nérofizyolojik 6zellikleri ve klinik yansimalari
detaylica arastirnimamistir. Halbuki kor kaslarinin viicut
adrilik merkezine yakinligi nedeniyle postural kontrol icin
onemlidir (37). Ayrica bu kaslar kinetik zincirin merkezinde
yer almalari nedeniyle Ust ve alt ekstremite hareketleri
sirasinda aktifleserek koordinasyonda da rol alirlar (8,40).
Osteoporoz hastalarinda gézardi edilse de bu 6zellikleri
nedeniyle kor kaslarinin  nérofizyolojik &zellikleri  ve
klinik yansimalari cesitli mekanik, inflamatuar, ndrolojik
hastaliklarda ve saglikli kadinlarda detaylica arastirimistir
(8,21,23,41).

Arastirmamizda gosterdigimiz  abdominal ic ¢ekme
manevrasl ve PPT hareketi ile elde edilen kas aktivitelerinin
disme riski ylksek olan hastalarda dustk bulunmasi,
abdominal kas aktivitelerinin dengenin korunmasindaki

hastalarinin kontrollnin
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Nicel degiskenler normal dagilima uymadigi icin median (minimum-maksimum) olarak ifade edilmistir, VKi: Viicut kitle indeksi
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Tablo 3. Katilimcilann kas aktivitelerinin diisme riskine gore karsilastiriimasi

Berg denge skoru Z?nlanll ayaga Ealmaps Statik denge indeksi
yurume testi

Diistik Yiiksek Diistik Yiiksek Diistik Yiiksek

risk risk p risk risk P risk risk P

(n=32) (n=24) (n=36) (n=20) (n=38) (n=18)
Posterior pelvik tilt
hareketih mmdHg 68 (50-90) | 53 (44-70) | <0,001 | 68 (52-90) | 51 (44-70) | <0,001 | 68 (46-90) | 51 (44-56) | <0,001
Abdominal i¢
¢cekme manevrasi, | 9,5(6-24) | 8(4-12) 0,009 |10 (4-24) |6 (4-14) <0,001 | 10 (4-24) |6(4-12) <0,001
mm-Hg
Nicel degiskenler normal dagilima uymadig icin medyan (minimum-maksimum) olarak ifade edilmistir

onemini  gbstermektedir.  Osteoporoz hastalarinda, govde
kaslarinin aktivitelerinde degisim oldugu daha 6nce gdsterilmistir
(42). Ancak bu arastirmaiile ilk defa abdominal kas aktivitesindeki
azalmanin dengeyi olumsuz etkiledigi gosteriimektedir. Bu
bulgu bazi gérislerle izah edilebilir. Oncelikle, abdominal kas
aktivitelerindeki azalma omurga stabilizasyonunu bozar. Omurga
stabilizasyonunda ki bozulma statik ve dinamik eksternal dismeye
sebep olabilecek kosullara karsi dengenin korunmasini olumsuz
etkiler (43). Ayrica alt ekstremite hareketlerinin koordinasyonunun
bozulmasi vicut agirlk merkezinin degismesine sebep olabilir
(18). Bu yer degisikligi bireyin destek zeminini asarsa birey
duser. Bu sonucun bir diger izahi 6zellikle PPT hareketine katilan
kaslarda distk aktivite olmasi, spinopelvik parametreleri zaman
icerisinde degistirerek dengeyi etkilemesidir (6,23). Son olarak
da proprioseptif bir duyu kaynagi olan abdominal kaslarinin
aktivitesindeki azalmanin, gdvde kaynakli proprioseptif duyu
kaybina yol acarak dengeyi etkilebilecedi sdylenebilir (37).
Ayrica arastirma sonuglarinin bir diger isaret ettigi durum
dengenin korunmasinda hem global hem de derin stabilizatorlerin
rold oldugudur. Clnkl Panjabi’nin spinal stabilizasyon teorisinin
aktif subsistemine gére transversus abdomininis omurganin
segmenter stabilizasyonunda rol alan derin stabilizator bir kasdir.
Rektus abdominis, psoas, internal ve eksternal oblik abdominal
kaslar ise gévde ve pelvisin genis agili hareketlerini kontrol eden
global stabilizator kaslardir (44). Yizeyel ve derin abdominal
yerlesimlispinal stabilizatorler arasindaki ko-kontraksiyon dnceden
bilinmektedir (21). Bu bulgu dogrultusunda, postmenapozal
osteoporuzu olan hasta rehabilitasyonunda sadece ylzeyel
stabilizatorlerin degil ayni zamanda derin stabilizatérlerin de
calistinlmasi gerektigi séylenebilir.

Onceki arastirmalarda kor kaslarinin farkli ézelliklerinin klinik
etkileri Gzerinde durulmustur. Makarova ve ark. (22) tarafindan
yakin  zamanda vyayinlanan bir c¢alismada osteoporotik
vertebral fraktlrl olan hastalarin govde fleksor ve ekstensor
kas kuvvetlerini ve tek ayak Uzerinde durma testi gibi baz
denge testlerinin  sonucunu komplike olmayan osteoporoz
hastalarindan disdk bulmuslardir. Buna karsi Korkmaz ve ark.
(39) yaptigi calismada ise sirt ekstensor kaslarinin kuvvetinin
denge Uzerine etkisi olmadigini belirtmistir. Noguchi ve ark.
(43) rektus abdominis, internal abdominal oblik ve transversus
abdominis kaslarinin kalinliklarini, yash kirilgan bireylerin yirtyUs

hiziyla negatif yonde korele bulmuslardir. Kato ve ark. (45) yash
kadinlarda abdominal kas kuvvetsizligi ile disme riskinde artis ve
tek ayak denge testi ile negatif yonde korelasyon saptamislardir.
Kas kuvveti ve dengenin farkli metotlarla degerlendiriimesi celiskili
sonuglara neden olabilir. Ancak osteoporozun sarkopeniyle,
dolayisiyla da kas kuvvetsizligi ile yakin iliskisinin olmasi (22,46),
kas kuwvetsizligi olan hastalarin disme oOykisi veya disme
korkusu nedeniyle daha inaktif olmalari bir kisir déngtdir (9). Bu
nedenle osteoporoz hastalarinda gévde kaslarini kuvvetlendirme
egzersizleri hem statik hem dinamik dengede iyilesme saglayabilir
(47).

Bu arastirmanin bazi kisithliklari bulunmaktadir. Birincisi ve
en 6nemlisi abdominal kas aktivitesini degerlendirmede altin
standart yéntem olan elektrofizyolojik inceleme yerine BBU'niin
kullanilmis  olmasidir. BBU'niin her iki abdominal hareket
icin gegcerliligi gosterilmis olmasina ragmen dolayli bir &lcim
yoéntemi olmasi bir dezavantajdir. ikincisi, statik dengenin
degerlendirilmesi stabilometrik sisteminin sundugu bir indeks
Uzerinden yapilmis, antero-posterior veya medio-lateral olarak ayri
ayri degerlendirilememistir. Ek olarak bu arastirmada ekstensor
grup spinal stabilizatér kaslarin roll arastirlmamistir. Ayrica,
katiimailarin dengelerini etkileyebilecek olan duygudurumlari
degerlendirilmemistir.

Sonuc¢

Abdominal kas aktiviteleridiisme korkusu yasayan postmenapozal
osteoporoz tanill hastalarda statik, dinamik ve fonksiyonel denge
Uzerinde etkilidir. Postmenapozal osteoporoz tanili hastalarda
dusmeleri, dolayisiyla vertebra disi kiriklari azaltmak icin hem
ylzeyel hem derin abdominal kaslar calistinlmalidir. Gelecekte
yapilacak arastirmalarin, bu amagla yapilacak egzersizlerin denge
lUzerine olan etkilerini, daha kapsamli olarak g&sterebilecegini
duslinmekteyiz.
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Abstract

Obijective: To investigate the relationship of quality of life (QoL) with demographic and clinical variables in osteoarthritis (OA).

Materials and Methods: QoL of 156 patients (79.5% female) with the knee, hip, foot, and/or hand OA was assessed by the OAQoL scale.
Zero-10 numeric rating scale (NRS) for pain severity, Health Assessment Questionnaire (HAQ) for general physical disability, Western Ontario
and McMaster Universities Index of Osteoarthritis (\WOMAC) for knee/hip disability, and the Nottingham Health Profile (NHP) for health status
were also completed by patients.

Results: Mean age was 56+10 and mean disease duration 7.2+6.4 years. There were moderate-to-strong significant correlations (r=0.50-
0.70) between QoL and HAQ, WOMAC-pain, WOMAC-function, WOMAGC-stiffness, NHP-physical mobility, and NHP-energy. QoL was not
related to the number of joints affected by osteoarthritis. A linear regression model was performed to determine the factors that together
explain the variability in QoL. Potential variables which found statistically significant in univariate linear regression analyses were used in a
stepwise regression procedure to select the final multivariate model. The final model included pain (NRS), HAQ, NHP-energy, and NHP-social
isolation with an adjusted R2 of 0.645.

Conclusion: Pain, physical function, fatigue, and social isolation have been found to be the predictors of QoL in this osteoarthritis patient
group, explaining 64.5% of the variance.

Keywords: Osteoarthritis, quality of life, pain, physical function, physical disability

Amac: Osteoartritte (OA) yasam kalitesinin (QoL) demografik ve klinik degiskenlerle iliskisini arastirmaktir.

Gereg ve Yontem: Diz, kalca, ayak ve/veya el OA’si olan 156 hastanin (%79,5'i kadin) yasam kalitesi OAQoL skalasi ile degerlendirildi. Adri
siddeti icin 0-10 sayisal derecelendirme Olcedi (NRS), genel fiziksel disabilite icin Saglik Dederlendirme Anketi (HAQ), diz/kalca disabilitesi
icin Western Ontario ve McMaster Universiteleri Osteoartrit indeksi (WOMAC) ve genel saglik durumu icin Nottingham Saglik Profili (NHP)
kullanildi.

Bulgular: Ortalama yas 56+10 ve ortalama hastalik stresi 7,2+6,4 yil idi. Yasam kalitesi ile HAQ, WOMAC-agri, WOMAC-fonksiyon, WOMAC-
tutukluk, NHP-fiziksel mobilite ve NHP-enerji arasinda orta ila giicli anlamli korelasyon (r=0,50-0,70) saptandi. QoL, OA'dan etkilenen eklem
sayisi ile iliskili degildi. QoL'deki degiskenligi birlikte agiklayan faktorleri belirlemek icin dogrusal regresyon modeli uygulandi. Tek degiskenli
dogrusal regresyon analizlerinde istatistiksel olarak anlamli bulunan potansiyel faktérler, son ¢ok degiskenli modeli segmek icin asamali
regresyon prosedirinde kullanildi. Nihai model, 0,645'lik bir ayarlanmis R2 ile agri (NRS), HAQ, NHP-enerji ve NHP-sosyal izolasyonu iceriyordu.
Sonug: Bu OA hasta grubunda adri, fiziksel fonksiyon, yorgunluk ve sosyal izolasyon varyansin %64,5'ini aciklayarak yasam kalitesinin
belirleyicileri olarak bulunmuslardir.

Anahtar kelimeler: Osteoartrit, yasam kalitesi, agri, fiziksel fonksiyon, fiziksel disabilite
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Introduction

Osteoarthritis (OA) is a degenerative disease of the synovial joint
involving structural changes in the articular cartilage, subchondral
bone, joint capsule, synovial membrane, and periarticular
muscles (1). It usually affects the weight-bearing joints and the
most frequently affected joint is the knee, followed by the hands
and the hips (2). The most common symptoms are pain, joint
stiffness, loss of physical function, fatigue, sleep disturbances,
and social isolation which are disabling and lead to a reduced
ability to perform activities of daily living (3). It is estimated that
80% of people with OA have movement restrictions and 25%
are unable to perform basic activities of daily living (4) which
may deteriorate the health-related quality of life (QoL).

The goals in OA management are to control pain, maintain
and enhance joint function, and improve functioning and QoL
(5). To achieve optimal QoL in patients with OA, it is important
to determine which demographic and clinical variables are
associated with QoL. Pain, functioning, and health status of
patients can be determined by patient-reported outcome
instruments which focus on the impairments of body functions
as well as activity limitations and participation restrictions
caused by the disease. While these outcomes are important for
professionals in patient assessment, it has been shown that they
do not always have a large impact on QoL (6). This study aims to
investigate the predictors of QoL in patients with OA.

Materials and Methods

This study includes the secondary analysis of the Turkish data
collected for the adaptation of the OAQoL scale across Europe
(7). Adult individuals who were diagnosed as knee, hip, hand
OA according to the American College of Rheumatology criteria
(8-10) as well as symptomatic foot OA confirmed by X-ray were
included in the study. The exclusion criteria were comorbidity
determined by the clinician as likely to affect QoL, presence
of failed joint arthroplasty for OA, history of arthroplasty in
the previous 6 months, and illiteracy. The study protocol was
approved by the Ethics Committee of the Ankara University
Faculty of Medicine (decision no: 02-53-13, date: 28.01.2013).
All patients gave informed consent and the study was conducted
in compliance with the principles of the Declaration of Helsinki.
Health-related QoL was assessed by the Turkish validated OAQoL
scale (7,11). It is a 22-item needs-based measure that provides a
unidimensional index of OA-specific QoL. Higher scores indicate
poor QoL (11). The severity of pain was assessed by a numeric
rating scale (NRS) where scores ranged from 0 (no pain) to 10
(most severe pain) (12). Functional limitations in activities of
daily living (dressing, arising, eating, walking, hygiene, reach,
grip, and activities) were evaluated by the Health Assessment
Questionnaire (HAQ) which is a generic physical disability index.
Scoring is from O (without any difficulty) to 3 (unable to do)
(13). The Western Ontario and McMaster Universities Index of
OA (WOMAQ), 3.0 Likert version, was also used as a knee and
hip OA-specific disability measure (14). It includes 3 subscales

evaluating pain (score 0-20), stiffness (score 0-8), and physical
functioning (score 0-68), with higher scores indicating more
symptoms and limitations. The health status of the patients
was evaluated with the Nottingham Health Profile (NHP)
(15). It consists of 38 questions in 6 subscales: sleep, physical
activity, energy, pain, emotional reactions, and social isolation.
Subscale scores range between 0 and 100, with higher scores
representing worse health status.

Statistical Analysis

Statistical analyses were performed using R v.3.6.3 statistical
programming language (R Foundation for Statistical Computing,
Vienna, Austria). Quantitative data were summarized as mean
+ standard deviation along with median (25"-75" percentiles),
whereas frequency and percentage were used for qualitative
data. Spearman correlation coefficient was used to assess the
strength of the relationship between OAQoL and demographic
or clinical parameters. A linear regression model was performed
to determine the predictors that together explain the variability in
OAQoL. The potential factors which are found to be statistically
significant in univariate linear regression analyses were selected
in a stepwise variable selection procedure to select the final
multivariate model. Post hoc power analysis was performed
based on the test of R2 deviation from zero resulting in 99%
observed power with 156 patients and 4 predictors, for type
| error rate of @=0.05 and a calculated effect size of f2=0.38
[which is large according to Cohen (16) 1988]. G*Power v.3.1
was used to calculate post hoc power analysis.

Results

A total of 156 patients with knee, hip, foot, and/or hand OA
were evaluated. The demographic and clinical characteristics of
the patient group are presented in Table 1. The mean age was
56.02+10.05 years (range 33-88 years), and the mean disease
duration was 7.2+6.4 years. The median pain intensity was 6,
reflecting a moderate level. Most of the patients were female
(79.5%). OA-related symptoms were most common in the knee,
where 261 knees of 156 patients were symptomatic. Patients
had minimal to moderate disability in activities of daily living,
as reflected by a median HAQ score of 1. QoL levels was also
moderately affected with a median OAQoL score of 10.5.
There were moderate-to-strong (17) significant correlations
(Spearman r: 0.50-0.70) between QoL and HAQ, WOMAC-pain,
WOMAC-function, WOMAGC-stiffness, NHP-physical mobility, and
NHP-energy (Table 2). QoL was not related to the number of
joints affected by OA. A linear regression model was performed
to determine the factors, which together explain the variability
in QoL. Potential factors, found to be statistically significant
in univariate linear regression analyses were used in stepwise
regression procedure to select the final multivariate model. The
final model included pain (NRS), HAQ, NHP energy, and NHP
social isolation with an R square of 0.654 and an adjusted R
square of 0.645 (Table 3).
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Table 1. Demographic and clinical characteristics of

Table 2. Correlations of QoL with demographic clinical

patients (n=156)

variables

Age (years) 56+10 (33-88) OAQoL
Age 0.294***
Male/female, n (%) 32 (20.5)/124 (79.5) - -
Disease duration 0.326***
Symptoms related to OA (number of joints) Number of affected joints 0.151
Knee/hand/hip/foot/ thumb 261/77/72/55/40 Pain severity (NRS) 0.5417*
HAQ 0.687***
H 0,
Marital status, n (%) WOMAC-pain 0622+ %
Married 137 (88) WOMAC-stiffness 0.453***
2 A *kk
Divorced/single/widow(er) 19(12) HHOLAG ST 0.674
NHP-energy 0.684***
Working status, n (%) NHP-pain 0.663%**
Full time working 23 (14.7) NHP-emotional 0.569***
) NHP-sleep 0.473***
Retired 41 (26.3) r
NHP-social isolation 0.604***
Housewife 86 (55.1) NHP-physical mobility 0.687***
o HAQ: Health Assessment Questionnaire, NHP: Nottingham Health Profile, NRS:
Not Workmg/Other 6 (3'9) Numeric rating scale, WOMAC: Western Ontario and McMaster Universities
) . 7.24+6.38 Index of Osteoarthritis, OAQoL: Osteoarthritis Quality of Life scale
Disease duration (years) 5 (2-10) p<0.001
3.24+42.02 Discussion
Number of affected joints 2 (24)
6.0942 27 The results of this study revealed that pain, functional limitations
Pain severity (0-10) 6.(4—5). in activities of daily living, fatigue, and social isolation are the
predictors of the QoL in patients with OA.
10.42+7.19 . . . -~
OAQol (0-22) 10.5 (3-17) The ability to effectively measure the QoL is central to describing
0.95:0.68 the impacts of disease, treatment, or other insults upon the
HAQ (0-3) 1'(0 5_1' 4) patient. There are some studies evaluating the QoL in OA (18-
— 22). However, these studies have generally evaluated the QoL
WOMAC with generic QoL instruments, which are generated to measure
8.77+4.81 the QoL in any disease or condition. The disadvantages of
Pain (0-20) 9 (5-12) generic instruments are that, because they contain various
) 3.34+2.09 constructs and are so general, they are often less sensitive to
Stiffness (0-8) o . . . " .
3(2-5) change in evaluating a particular condition state compared with
] 29 71+15.43 the disease-specific ones (23). The strength of this study is that
Function (0-68) 30 (17-42) QoL was evaluated with an OA-specific QoL instrument, which
NHP is a needs-based scale, providing a unidimensional index of OA-
specific QoL. The application of the needs-based model in OA
61.75+39.13 is important as it provides valuable information on the global
Energy (0-100) 66.7 (33.3-100) impact of the disease from the patient’s perspective (10).
- 61.94+33.64 Pain is usually the predominant symptom in patients with
Pain (0-100) : = )
62.5 (37.5-100) symptomatic OA and it is accepted as one of the most important
Emotional (0-100) 33.12+32.51 determinants of QoL (23-25). The prgwously published studies
22.2 (063.9) have shown that the presence of pain reduces health-related
38.85+33.10 QoL in patients with OA (21,22). In our study, the pain was in
Sleep (0-100) . . .
40 (5-60) multiple joints, most commonly seen in the knee, hand, hip, foot,
Quantitative data were summarized as mean + standard deviation along and thumb, respectively, consistent with the literature findings
with median (25"-75" percentiles), whereas frequency and percentage n .
(%), were used for qualitative data. HAQ: Health Assessment Questionnaire, (2) Contrary to what we expected-, the number OfJOIntS affected
NHP: Nottingham Health Profile, WOMAC: Western Ontario and McMaster by OA was not related to QoL. Similar to our results, Montero
Universities Index of Osteoarthritis, OAQoL: Osteoarthritis Quality of Life scale et al. (26) evaluated the pain, disability, and health-related QoL

in patients with self-reported OA and showed that pain severity
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Table 3. Factors explaining quality of life in regression analyses

Univariate linear regression Multivariate linear regression

R-squared Beta (SE) P Beta (SE) zteat:dardized P
Age 0.081 0.204 (0.055) <0.001 - - -
Female sex 0.071 4.739 (1.379) <0.001 - - -
Duration 0.114 0.381 (0.086) <0.001 - - -
j':')fnngsber SEMESEE | g pr 0.584 (0.283) 0.040 - : :
Pain severity (NRS) 0.294 1.721(0.215) <0.001 0.536 (0.194) 0.169 0.006
WOMAC-pain 0.393 0.938 (0.094) <0.001 - - -
NHP-pain 0.427 0.140 (0.013) <0.001 - - -
HAQ 0.472 7.219 (0.615) <0.001 3.143(0.714) 0.299 <0.01
WOMAC-function 0.449 0.312 (0.028) <0.001 = = =
NHP-sleep 0.226 0.103 (0.015) <0.001 - - -
NHP-energy 0.459 0.125 (0.011) <0.001 0.046 (0.012) 0.253 <0.01
NHP-emotional 0.326 0.126 (0.015) <0.001 - - -
NHP-social isolation 0.364 0.142 (0.015) <0.001 0.072 (0.013) 0.307 <0.01
HAQ: Health Assessment Questionnaire, NHP: Nottingham Health Profile, NRS: Numeric rating scale, WOMAC: Western Ontario and McMaster Universities Index of
Osteoarthritis, OAQoL: Osteoarthritis Quality of Life scale, Beta: Regression coefficient, SE: standard error of beta, Standardized beta: Helps to understand the relative
importance of factors. Final multivariate model has an R-square of 0.654 and an adjusted R-square of 0.645

was associated with functional limitations, disability, and poor
health-related QoL. However, the authors stated that the impact
of location of OA on QoL was lower than that of pain severity
(26). These findings confirm our results that the severity of joint
pain rather than the number of painful joints has an impact on
the QoL of OA patients.

Most of the participants had a mild-to-moderate disability in
terms of performing daily activities including dressing, arising,
eating, walking, hygiene, reach, grip, and activities in this study.
One study evaluating the prevalence of symptomatic hand OA
and its impact on functional status among the elderly (27) found
that patients with hand OA experienced functional limitations,
including writing, gripping, and manipulating small objects
compared to those who did not have hand OA. Another study
showed that knee OA was among the most disabling conditions
with limitations in walking and climbing stairs (28). In addition to
these findings, our study showed that an increase in functional
limitations in daily activities was related to poor QoL in OA.
Kwok et al. (29) evaluated the impact of limitations in activities
of daily living on QoL in patients with the majority having hand
OA (95%). The authors stated that limitations in daily activities
were the major determinants of reduced health-related QoL
similar to our results.

Fatigue is a subjective feeling of generalized tiredness or
exhaustion (30) and is defined as one of the most important
and challenging aspects of any chronic disease, including many
types of arthritis (31). One study showed that individuals with

OA described a significant amount of fatigue and stated that
it had a substantial impact on their lives (32). Cross et al. (31)
evaluated the relation between measures of fatigue and health-
related QoL in rheumatoid arthritis and OA. The authors found
that fatigue was significantly correlated with most measures
of health-related Qol, particularly with the vitality, physical
function, and bodily pain domains of the short form-36 (31).
Jakobsson and Hallberg (33) investigated the factors that
explain the variance in QoL among older adults with OA. They
found that QoL was related to pain, functional limitations, and
depressed mood. Similar to these findings emotional part of the
NHP was related to QoL in our study and it was found that the
Qol of the patients was related to social isolation. Our results
suggest that, in addition to pain and functional limitations, the
fatigue (energy) and social isolation levels of patients are also
important predictors of QoL.

There are some limitations of this study. Firstly, the majority of
the participants were female. However, studies showed that OA
is more common in women than men (2,19,20) and in most of
the studies conducted in this field, the patient population consists
of mostly females. Secondly, the participants who were referred
to the outpatient clinic of physical medicine and rehabilitation
department of a university hospital were evaluated, and thus all
participants had a symptom regarding their OA. Therefore, the
results cannot be generalized to all populations with OA where
most of the affected individuals may not have any symptoms
(34). Finally, we did not make a power analysis for the sample
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size before the study. However, post-hoc power analysis has
revealed that our study has a strong power as explained in the
statistics section above.

Conclusion

The results of this study show that pain, functional limitations
in activities of daily living, fatigue, and social isolation are the
predictors of the QoL in patients with OA. As there is no way
to totally cure OA, decreasing pain, fatigue and improving the
physical function may increase the QoL of individuals with OA.
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Evaluation of Osteoporosis and Osteoporotic Fracture Risk in Men:
A Retrospective Study

Erkeklerde Osteoporoz ve Osteoporotik Kirik Riskinin Degerlendirilmesi: Retrospektif
Calisma

® Ugur Ertem, ® Fatma Jale irdesel

Bursa Uludag University Faculty of Medicine, Department of Physical Medicine and Rehabilitation, Bursa, Turkey

Abstract

Objective: Osteoporotic fractures can cause important consequences in terms of public health in men and women. In this study, It is aimed
to determine the frequency of osteoporosis (OP) and osteoporotic fractures in men and the risk factors that may cause osteoporotic fractures.
Materials and Methods: Men over the age of 65 years who were admitted to physical medicine and rehabilitation outpatient clinic with
musculoskeletal system pain between 15 March 2021 and 15 September 2021 was included in the study retrospectively. A total of 90 patients
were included in this study. Data regarding 25-hydroxyvitamin D, [25{OH)D,] levels, body mass index (BMI), age, bone mineral density (BMD)
T-scores, smoking and alcohol using status were recorded.

Results: The median age of the participants was 71 (66-89) years. Osteoporotic fractures were found in 14 patients (15.5%). Osteoporotic
fractures were more common in the vertebral region (71.4%). The patients were divided into the following two groups: group 1 (with
osteoporotic fracture) and group 2 (without osteoporotic fracture). Regression analysis revealed that age, and BMI associated with
osteoporotic fractures (p<0.05). In contrast, no correlation was found between osteoporotic fracture formation and 25(OH)D, levels, BMD
T-scores, smoking, and use of alcohol (p>0.05).

Conclusion: OP and osteoporotic fracture formation is a common public health problem in men and women. Because of the negative effects
of osteoporotic fractures on society and individuals, it is important to know the risk factors and take precautions against them.

Keywords: Fracture, osteoporosis, men

Amag: Osteoporotik kiriklar kadin ve erkeklerde halk sagligi acisindan 6nemli sonuglara yol acgabilmektedir. Bu calismada, erkeklerde
osteoporoz (OP) ve osteoporotik kirik sikliginin ve osteoporotik kiriklara neden olabilecek risk faktorlerinin belirlenmesi amaglanmistir.

Gerec ve Yontem: Fiziksel tip ve rehabilitasyon poliklinigimize 15 Mart 2021-15 Eylil 2021 tarihleri arasinda kas-iskelet sistemi agrisi ile
bagvuran 65 yas UstU erkekler geriye donuk olarak incelendi. Bu galismaya toplam 90 hasta dahil edildi. Tim hastalarin 25-hidroksivitamin
D, [25-(OH)D,] diizeyleri, viicut kitle indeksi (VKI), yas, kemik mineral yogunlugu (KMY) T-skorlari, sigara ve alkol kullanim durumlari ile ilgili
veriler kaydedildi.

Bulgular: Hastalarin ortanca yasi 71 (66-89) yildi. On dort hastada (%15,5) osteoporotik kirik tespit edildi. Osteoporotik kiriklar vertebral
bodlgede yogunlasmisti (%71,4). Hastalar iki gruba ayrildi: Grup 1 (osteoporotik kirikli) ve grup 2 (osteoporotik kiriksiz). Regresyon analizi, yas
ve VKi'nin osteoporotik kiriklarla iliskili oldugunu gésterdi (p<0,05). Aksine osteoporotik kirik olusumu ile 25(OH)D, diizeyleri, KMY T-skorlari,
sigara ve alkol kullanimi arasinda iliski bulunmadi (p>0,05).

Sonug: OP ve osteoporotik kirik olusumu Kadinlarda ve erkeklerde yaygin bir halk sagligi sorunudur. Osteoporotik kiriklarin toplum ve bireyler
Uzerindeki olumsuz etkileri nedeniyle risk faktorlerinin bilinmesi ve bunlara karsi énlem alinmasi dnemlidir.

Anahtar kelimeler: Kirik, osteoporoz, erkekler
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Introduction

Osteoporosis (OP) is a metabolic bone disease characterized
by decreased bone mass, decreased bone strength, and
deterioration in the microarchitecture of bone tissue (1). OP has
become one of the most important health problems with the
increase in life expectancy today. The main problem in OP is the
increased risk of fracture (2). The clinical consequences of this
disease require measures to allow timely appropriate intervention
and to evaluate high-risk individuals. Many risk factors may be
associated with osteoporotic fracture, including female sex, low
peak bone mass, history of fracture, cigarette smoking, alcohol
drinking, increasing age, white race, low calcium and vitamin
D intake (3-5). Even though the risk of fracture is higher in
postmenopausal women, osteoporotic fractures can occur in
men as well.

Approximately 8 million women in the United States are affected
by OR But OP is not only seen in women, it is common in men
as well, with about 4% to 6% of men over the age of 50 having
OP resulting in approximately 2 million cases in the United States
(6,7).

Considering that OP is a preventable and treatable disease, it
becomes clear how important it is to diagnose OP and predict
fracture risk. The diagnosis of OP is based on the measurement
of bone mineral density (BMD) (8). OP is defined as a BMD
T-score on dual energy X-ray absorptiometry (DXA) machines as
-2.5 and lower. Osteopenia is defined as a BMD T-score between
-1and-2.5.

Calculating the risk of osteoporotic fracture is not as easy as
diagnosing OP with BMD. Because the occurrence of osteoporotic
fractures can be affected by many risk factors to varying degrees
in both men and women. Studies show that at least half of
osteoporotic fractures occur in people with osteopenia (9,10).
This studies show that it is not possible to predict fracture risk
by looking at BMD alone. The FRAX tool is one of the tools
developed to predict fracture risk. Combining confirmed clinical
risk factors and BMD of the femoral neck, FRAX calculates the
10-year probability of hip or major osteoporotic fractures (9).

In one study found that the main determinants of osteoporotic
and hip fracture risk in men were age, body mass index (BMI),
smoking, alcohol using, some accompanying diseases, some
drugs used, and history of falls. In the same study, it was
determined that QFractureScore had a better performance
compared to the FRAX algorithm for hip fracture (11). Another
study examined the reliability of the FRAX tool in predicting
the ten-year fracture risk in patients with systemic autoimmune
disease. According to the study results, the FRAX tool accurately
predicted fracture probability in patients with rheumatoid
arthritis, but was not successful in predicting fracture risk
in patients with systemic lupus erythematosus and primary
Sjogren’s syndrome (12). The FRAX tool is the most commonly
used algorithm for assessing the risk of osteoporotic fractures in
men and women worldwide (13).

Although OP is very common in men and causes a very
important complication such as fracture, most of the studies on

OP and osteoporotic fracture in the literature has focused on
postmenopausal women. In our study, we aimed to examine the
frequency of OP and osteoporotic fracture in men who applied
to the outpatient clinic with musculoskeletal system pain and to
determine the risk factors that may cause fracture in patients
with OP

Materials and Methods

The records of the men over the age of 65 who applied to
the physical therapy and rehabilitation outpatient clinic with
complaints of musculoskeletal pain between March 15, 2021
and September 15, 2021 were retrospectively scanned through
the hospital database. While determining the study population,
we did not include patients who did not have DXA or radiography
in their outpatient clinic applications or who did not have these
tests in an external center. Thus, a total of 90 patients were
included in our study.

T-score of <2.5 in femoral total, femoral neck and/or lumbar
total vertebra BMD measurements in DXA performed in all
patients was considered OP and a diagnosis between -1 and
2.5 was considered osteopenia. The radiographs of the
patients taken in the same hospital or in another center were
evaluated by the investigative physicians, and the patients with
osteoporotic fractures were recorded together with the fracture
sites. In addition, patients” 25-hydroxyvitamin D, [25(OH)D,]
levels, BMI, age, BMD T-scores, smoking and alcohol using status
were recorded.

The patients were divided into two groups according to the
presence of osteoporotic fractures. Group 1 was defined as
patients with osteoporotic fractures, and group 2 as patients
without osteoporotic fracture.

The ethics committee approval for this study was made by
Uludag University Clinical Research Ethics Committee (decision
no: 2021-14/7, date: 06.10.2021).

Statistical Analysis

Shapiro-Wilk test was used to evaluate whether the variables
fit the normal distribution or not. Continuous variables were
given as median (minimum-maximum) and mean + standard
deviation values. Categorical variables were reported as n (%).
According to the normality test results, independent sample
t-test or Mann-Whitney U test was used in comparison between
two groups. Fisher’s Exact test was used to compare categorical
variables. Binary logistic regression analysis was performed to
determine the risk factors affecting osteoporotic fracture risk
in men. SPSS (IBM Corp. Released 2012. IBM SPSS Statistics for
Windows, Version 21.0, Armonk, NY: IBM Corp.) was used for
statistical analysis and p value <0.05 was considered statistically
significant.

Results

The median age of 90 patients was 71 (66-89). OP was
detected in 25.5% of the patients, and osteopenia in 54.4%.
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A osteoporotic fracture was detected in 14 patients (15.5%).
Osteoporotic fractures were concentrated in the vertebral
region (71.4%). The clinical and demographic characteristics of
the participants are given in Table 1.

When the patients were divided into two groups according to
the presence of fracture, a significant relationship was found
between advanced age and osteoporotic fracture formation
(p 0.05). In addition, a statistically significant relationship was
found between low femoral neck, femoral total and lumbar
total T-scores and osteoporotic fracture formation (p<0.05).
There was no significant difference between BMI, 25-(OH)
D, levels, smoking and alcohol using status and osteoporotic
fracture formation (p>0.05). Comparison of the demographic
and dlinical characteristics of the patients according to the
presence of osteoporotic fractures is shown in Table 2.

In the logistic regression analysis, the model obtained by using
the Enter method was found to be significant (p=0.002) and
compatible with the data set (p=0.336). It was determined that
1 unit increase in the age of the patients increased the risk of
developing osteoporotic fracture 1.17 times, and 1 unit increase
in BMI increased the risk of osteoporotic fracture 1.28 times
(Table 3).

Discussion

Determining the incidence of OP in men as in women and the
risk factors for osteoporotic fracture formation, which is one
of the most important complications of OPF provides important
information in the follow-up of these patients. In this study, it
was determined that OP is frequently observed in men as well
as in women, and osteoporotic fracture formation can be seen
at a substantial level.

In the current study, OP was detected in 25.5% of the patients.
In a study examining the prevalence of OP in Saudi men, the

Table 1. Demographic and clinical features of participants
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n
Age (years) 90 71 (66-89)
Bone mineral density
Femoral neck T-score 90 -1.4 (-5.1-1.9)
Femoral total T-score -0.8 (-5.7-2.5)
Lumbar total T-score -0.7+£1.7
BMI (kg/m?) 90 28.0 (19-44.8)
Osteoporosis status
Osteoporosis 23 (25.5%)
Osteopenia 90 49 (54.4%)
Normal bone density 18 (20%)
Presence of fracture
Fracture - 14 (15.5%)
No fracture 76 (84.4%)
Fracture site
Vertebra fracture 10 (71.4%)
Hip fracture 14 3(21.4%)
Non-vertebral fracture 1(7.1%)
25-(OH)D, level (ng/mL) 83 20.3 (4.4-55.2)
Current smoker
Yes 10 (11.1%)
No %0 80 (88.8%)
>3 units of alcohol a day
Yes 2 (2.2%)
No %0 88 (97.7%)

25-(OH)D,;: 25-hydroxyvitamin D,, BMI: Body mass index, Data are expressed as
n (%), median (minimum-maximum) and mean + standard deviation

Table 2. Comparison of participants with and without fracture in terms of demographic and clinical characteristics

n Group 1 (with n Group 2 (without value
osteoporotic fracture) osteoporotic fracture) p

Age (years) 14 75 (68-88) 76 70 (66-89) 0.0172
Femoral neck T-score 14 -2.31£1.0 76 -1.4£1.0 <0.001°
Femoral total T-score 14 -1.9+1.4 76 0.8+1.1 <0.001°
Lumbar total T-score 14 2.1£1.2 76 0.7£1.7 0.001°
BMI (kg/m2) 14 28.3 (21.8-34.9) 76 28.0 (19.0-44.8) 0.920°
25{OH)D, level (ng/mL) 12 21.2(8.7-28.1) 71 20.2 (4.455.2) 0.741°
Current smoker
Yes 3(21.4%) 7 (9.2%)

14 76 0.185¢
No 11 (78.5%) 69 (90.7%)
>3 units of alcohol a day
Yes 1(7.1%) 1(1.3%)

14 76 0.288¢
No 13 (92.8%) 75 (98.6%)

25(OH)D,;: 25-hydroxyvitamin D,, BMI: Body mass index, Data are expressed as n (%), median (minimum-maximum) and mean + standard deviation, “Mann-Whitney U

test, "Independent sample t-test, <Fisher’s Exact test
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Table 3. Factors associated with osteoporotic fracture formation

95% CI

Wald p-value OR Lower Upper
Age (years) 4.51 0.034 1.17 1.01 1.36
Femoral neck T-score 0.35 0.555 1.56 0.35 6.88
Femoral total T-score 2.46 0.117 0.29 0.06 1.36
Lumbar total T-score 2.85 0.091 0.57 0.30 1.09
BMI (kg/m?) 5.03 0.025 1.28 1.03 1.60
25-(OH)D, level (ng/mL) 0.01 0.928 1.00 0.93 1.08
Current smoker (yes) 0.94 0.334 3.02 0.32 28.28
>3 units of alcohol a day (yes) 2.01 0.156 23.68 0.30 1879.22
Model x2=23.99; p-value=0.002
Hosmer and Lemeshow test: p-value =0.336
OR: Odds ratio, ClI: Confidence interval, 25(OH)D,: 25-hydroxyvitamin D, BMI: Body mass index, “No" category for current smoker and “no” category for >3 units of
alcohol a day were accepted as reference category

prevalence of osteopenia and OP for the lumbar spine was
35.7% and 21.4%, respectively. The prevalence of osteopenia
and OP in the femoral neck was 38% and 11.4%, respectively.
In the same study, the overall prevalence of OP was found
to be 23.5% (14). In a study investigating the prevalence of
osteopenia and OP in human immunodeficiency virus positive
male patients, BMD was found to be decreased in 35 (70%)
patients, including OP in 19 (38%) patients and osteopenia in
16 (32%) patients (15). In a study evaluating risk factors for OP
in elderly men, 209 men over 65 years of age who applied to
the geriatrics outpatient clinic were included in the study. As a
result of this study, OP was found in 64 (30.6%) patients and
osteopenia was found in 92 (44.0%) patients (16). In our study,
the frequency of OP was found to be similar to the literature. We
think that the reason for the prevalence of OP to be in such a
wide range in the studies in the literature is due to the different
patient inclusion criteria in each study.

In the current study, as a result of logistic regression analysis,
it was determined that the increase in patients’ age and BMI
increased the risk of osteoporotic fracture. In a study evaluating
the distribution of patients with OP who applied to the
outpatient clinic, it was found that 88% of OP patients were
female and 12% were male. While osteoporotic fractures were
detected in 10.3% of male OP patients, no fracture was found
in 89.7% of them. Despite the risk of osteoporotic fractures is
high in male OP patients, it was determined that this situation
was not related to age and OP etiology (17). Fractures due
to OP affect 40% of women over 50 and 14% of men. The
risk of fracture relates to BMD, age, nutritional factors and
the risk of falling (18). In addition, newly formed osteoporotic
fractures independently predict new fractures (19). Because
of this, we can say that risk of osteoporotic fracture increases
in patients with a history of osteoporotic fractures, regardless
of gender. Apart from these, an important risk factor for hip
fracture due to OP in men is a low BMI level (20). In a study
of male patients, higher 25(OH)D, levels were associated with

higher baseline BMD, slower BMD loss, and a lower risk of hip
fracture (21). In our study, when each variable was considered
independently, BMD subcategories were found to be associated
with osteoporotic fracture formation, while inclusion in other
variables did not find a relationship between BMD values and
osteoporotic fracture formation. On the contrary, BMI was
not associated with osteoporotic fracture formation when
taken alone, but there was a correlation between BMI and
osteoporotic fracture formation with the inclusion of other
variables. Increasing age was found to be associated with
osteoporotic fracture formation, which supports the literature.
We think that the most important factor in the different results
from the literature in our study is the fact that many risk factors
that may directly or indirectly increase the fracture risk were not
evaluated, since the patients were selected retrospectively. In
addition, the limited number of patients may have caused our
results to differ from the literature in some respects. In general,
it is known that low BMI increases the risk of OP In our study, on
the contrary, increase in BMI was found to be associated with
an increased risk of osteoporotic fractures. We think that this
result is due to the fact that increased BMI may be associated
with falling risk.

Current study has limitations. Since it is a retrospective study,
conditions that may be risk factors for OP and osteoporotic
fractures such as diet, living conditions, activity level, falling risk,
OP diagnosis period, medications used and how long the OP-
related treatment lasts could not be evaluated. In addition, the
fact that it is a single-center study and the limited number of
patients are other limitations.

Conclusion

OP and osteoporotic fracture formation are common public
health problems in men as well as women. In this study, it was
determined that there was a positive relationship between
advanced age, increased BMI and osteoporotic fracture
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formation. Strategies to prevent OP and osteoporotic fracture
formation are important for improving public health. Therefore,
knowing the risk factors in OP and osteoporotic fracture
formation and taking precautions against them are important
treatment strategies.
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Joint Restriction Caused by Traconia Fish Poison: A Case Report

Trakonya Balik Zehrinin Neden Oldugu Eklem Kisithligi: Olgu Sunumu

® Ezgi Yildiz Giivercin, ® Ece Cinar, ® Simin Hepgiiler

Ege University Faculty of Medicine, Department of Physical Medicine and Rehabilitation, [zmir, Turkey

Abstract

Traconia fish is a member of the Trichinidea family, all members are poisonous. In the literature, edema develops in the affected area after
trachonia fish bite, followed by a wide spectrum of cases ranging from subcutaneous inflammation to myonecrosis. In this case report, we
present a patient who was injured with the back spines of traconia fish and had limited edema and range of motion. The absence of pain in
the joint restriction that developed over time and the normal bilateral hand radiography exclude us from the diagnosis of complex regional
pain syndrome. The patient was treated with self-adherent wrap to reduce swelling in addition to soft tissue mobilization, range of motion
exercises, and a contracture splint that forced metacarpophalangeal joints into flexion to increase joint mobility. We applied 15 sessions of
treatment to the patient. On the post-rehabilitation examination, we found that the edema in the dorsum of the left hand decreased. We

measured the range of motion of the patient as normal.
Keywords: Rehabilitation, splint, joints

(074

Trakonya baligi Trichinidea ailesinin bir Gyesidir ve tim Uyeleri zehirlidir. Literatlrde, trakonya bali§inin dikeninin sokmasindan sonra etkilenen
bolgede, 6demden miyonekroza kadar uzanan genis bir olgu yelpazesi bulunmaktadir. Bu olgu sunumunda, trakonya baliginin sirt dikenleri
ile elinden yaralanan, elinde 6dem ve metakarpofalengeal eklem hareket agikliginda kisitlik olan bir hastayr sunuyoruz. Zamanla gelisen
eklem kisitliliginda agri olmamasi ve bilateral el radyografisinin normal olmasi kompleks bdlgesel agri sendromu tanisini dislamaktadir. Hasta
bandaj, yumusak doku mobilizasyonu ve metakarpofalangeal eklemlerini fleksiyona zorlayan bir cihazla tedavi edildi. Hastaya 15 seans tedavi
uyguladik. Rehabilitasyon sonrasi muayenede sol el sirtindaki 6demin azaldigini gérdik. Hastanin hareket acikligini normal olarak olctik.

Anahtar kelimeler: Rehabilitasyon, atel, eklemler

Introduction

Traconia fish is a member of the Trichinidea family whose
members are poisonous. In general, fish bite or sting injuries may
occur after hunting with a fishing rod or spear, while separating
the fish from the hunting equipment (1). Edema in the area of
the fish bite, may be followed by a wide spectrum of symptoms
ranging from subcutaneous inflammation to myonecrosis (2). In
this case report, we present a patient who was injured with the
back spines of Traconia fish and had edema and limited range
of motion.

Case Report

A 33-year-old male patient presented to our outpatient clinic
with left sided hand pain and restriction of movement. The

patient had sustained a fishing injury one month previously
and had developed severe pain, widespread swelling and
redness spreading from the left hand to the elbow as a result
of the back spines of a Traconia fish sinking into the dorsal
surface of the left hand. After the accident, the patient had
also developed a headache. Patient had been admitted to the
emergency department and had received antihistamines, an
intramuscular steroid injection and tetanus prophylaxis. He
had applied cold packs to the affected region but pain and
swelling endured. One month later, patient seeked medical
care when edema and movement restriction persisted. A
superficial tissue ultrasonography was performed, and minimal
effusion was noted on the dorsal surface of the left hand.
Three-phase bone scintigraphy was ordered to rule out complex
regional pain syndrome and came back within normal limits.
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On the 4™ months, patient still had joint restriction and a left
hand magnetic resonance imaging (MRI) was performed.
MRI reported mild bone marrow edema in the base of the
proximal phalanges of the 2™ finger, and mild effusion of the
2" metacarpophalangeal (MCP) joint. Findings were compatible
with outcomes from Traconia sting. Patient had received physical
therapy and rehabilitation to regain joint range of motion. The
patient did not benefit from the treatment and was admitted to
our clinic for further rehabilitation.

On the initial examination, patient did not complain of any
pain. Range of motion measurements (active/passive) were as
follows: 2" finger MCP flexion was 20°/25°, 3 finger MCP
flexion was 35°/40°, 4" finger MCP flexion was 40°/45°, 5%
finger MCP flexion was 45°/50° (Figure 1).

Left hand dorsal surface displayed non-pitting edema and
mild redness. Arterial pulses were palpable bilaterally. Muscle
strength and neurological examination was normal. Routine
hemogram, biochemistry, sedimentation, and C-reactive protein
values were found to be normal. No pathological findings were
seen on bilateral hand X-rays (Figure 2).

The patient was treated with self-adherent wrap to reduce
swelling in addition to soft tissue mobilization, range of motion
exercises, and a contracture splint that forced MCP joints into
flexion to increase joint mobility. Soft tissue mobilization and
exercises were performed by a trained physiotherapist.
Outpatient rehabilitation seances were applied every day and
patient was also taught a home exercise program. The patient
also practiced each exercise at home. The contracture splint
was designed to force the MCP joints into flexion while keeping
the wrist in an extension position for maximal stretching of the
finger extensors and allowing activities of daily living.

Figure 1. Joint restriction before rehabilitation

On the 5" day of treatment we measured the (active/passive)
range of motion of joints as follows: 2" finger MCP flexion was
65°/80°, 3 finger MCP flexion was 67°/85°, 4" finger MCP
flexion was 70°/85° and 5% finger MCP flexion 75°/90°. Our
patient was able to make his hand into a fist (Figure 3).

After 15 treatment sessions, patient was instructed to carry out
exercises at home and to continue to wear the wrist-hand splint.
On the 1 month post-rehabilitation control examination, we
found that the edema in the dorsum of the left hand decreased
and joint mobility had further increased and had reached normal
limits.

Written informed consent was obtained from the patient.

e

Figure 2. No pathological findings were seen on bilateral hand X-rays

Figure 3. Our patient was able to make his hand into a fist after
rehabilitation
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Discussion

Dracotoxin is known to have vascular permeability and pain-
producing effects, particularly membrane depolarization
and destructive activity on blood cells, usually causing a
sudden burning and needle like pain in the affected body
side (1,3). Dracotoxin components consist of high molecular
weight proteins, amines such as histamine, noradrenaline,
S-hydroxitriptamine, and various enzymes (3).

Although there is not a wide range of information on marine
intoxications in the literature, the consensus about Dracotoxin
is that it is the most effective acute treatment method is to
immerse the exposed extremity in hot water at 45-50 degrees
for 30 minutes immediately after injury (2). Hot water denatures
the proteins in Traconia venom. Contrary to the treatment
recommendations, our patient had received long-term empirical
cold treatment after the injury.

A wide-spectrum of symptoms from edema to myonecrosis are
seen after Dracotoxin exposure. Davies and Evans (2) reported
the patient who developed edema in the affected area after
the fish bite, followed by subcutaneous inflammation and
myonecrosis. Dinger et al. (1) reported a case of complex regional
pain syndrome due to injury with Traconia fish. Carducci et al.
(4) reported a case of peripheral neuropathy and Reynaud's
phenomenon after Traconia poisoning. Lee et al. (5) carried out
a literature review on the results of Traconia fish injury. Various
results have been reported ranging from resolution of swelling
to necrosis of the affected finger at 2 weeks. Other systemic
symptoms such as nausea, headaches and tissue necrosis have
also been reported (6,7).

One of the most important acute treatment strategies after
heat application is the removal of all foreign bodies from the
wound and applying tetanus prophylaxis (8,9). Spines rarely stick
into the tissue. Secondary bacterial infection is rarely seen, but
antibiotics are required if regional infection develops and can
be considered prophylactically in immunocompromised patients
(10). Antihistamines can relieve local inflammatory reactions.
Sometimes poisoning will be accompanied by an allergic reaction
and steroid use may be required (11).

In our patient, limitation of flexion of the MCP joints developed
due to contraction and shortening of the hand extensor muscles.
Soft tissue mobilization, a wrist -hand splint as well as traditional
range of motion exercises helped elongation of the extensor
muscles to allow flexion. Soft tissue mobilization aims to increase
the mobility of soft tissues by slow stretching, traction, and long-
term force application in torsional directions. Long-term external
immobilization may cause progressive contraction of capsular
and periarticular structures, even in normal healthy patients.

Traconia fish poison is a potent cause of soft tissue swelling
and may cause limitation of movement if not treated properly.
Routine cold application after injury may worsen the symptoms
and should be avoided. Here we present a case with joint
limitation that resolved after proper rehabilitation and gained
full functionality in order to stress the importance and benefits
of proper exercise and splinting even after 4 months after injury.

Ethics

Informed Consent: Written informed consent was obtained
from the patient.
Peer-review: Externally and internally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: E.Y.G, E.C., S.H., Concept:
EY.G, E.C., SH., Design: EXG, E.C., SH., Data Collection or
Processing: E.Y.G,, E.C., S.H., Analysis or Interpretation: E.Y.G,,
E.C., S.H., Literature Search: E.Y.G., E.C., Writing: E.Y.G,, E.C.
Conflict of Interest: No conflict of interest was declared by
the authors.

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

References

1. Dincer U, Cakar E, Kiralp MZ, Dursun H. Complex Regional pain
syndrome caused by Trachinus draco Envenomation: A case
report. J PMR Sci 2008;1:27-9.

2. Davies RS, Evans RJ. Weever fish stings: a report of two cases
presenting to an accident and emergency department. J Accid
Emerg Med 1996;13:139-41.

3. Smith WL, Stern JH, Girard MG, Davis MP Evolution of venomous
cartilaginous and ray-finned fishes. Integr Comp Biol 2016;56:950-
61.

4. Carducci M, Mussi A, Leone G, Catricala C. Raynaud's
phenomenon secondary to weever fish stings. Arch Dermatol
1996;132:8389.

5. Lee JY, Teoh LC, Leo SP Stonefish envenomations of the hand-a
local marine hazard: a series of 8 cases and review of the
literature. Ann Acad Med Singap 2004;33:515-20.

6. Erylmaz M, Durusu M, Mentes MO, Yigit T, Zeybek N, Oner
K. Envenomation Caused by Weever Fish. Turkish Journal of
Emergency Medicine 2006;6:142-5.

7. Duran FY, Duran O. Weever fish sting: An unusual problem.
Eurasian J Emerg Med 2014;13:42-3.

8.  Lewis CJ, Wood F, Walters AG. latrogenic thermal burns secondary
to marine sting treatments. J Burn Care Res 2020;41:878-81.

9. Abdul Jalil KI, Qayyum MT. latrogenic thermal burn after hot
water immersion for weever fish sting treatment: a case report.
Scars Burns Heal 20206: doi: 10.1177/2059513120944045.

10. Junghanss T, Bodio M. Medically Important Venomous Animals:
Biology, Prevention, First Aid, and Clinical Management. Clin
Infect Dis 2006;43:1309-17.

11. Ziegman R, Alewood P Bioactive components in fish venoms.
Toxins (Basel) 2015;7:1497-31.



Olgu Sunumu / Case Report 69

DOI: 10.4274/tod.galenos.2021.24582
Turk J Osteoporos 2022;28:69-73

Teriparatid Kullanimi Sirasinda Gelisen Multipl Miyelom Olgusu

Multiple Myeloma Case Developed During the Use of the Teriparatide
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Rekombinant insan paratiroid hormonu (1-34) (rhPTH 1-34) olan teriparatid, siddetli osteoporoz tedavisi icin kullanilan anabolik ilag sinifina ait
olan bir ilactir. Teriparatid tedavisinin bilinen yan etkileri arasinda plazma hiicre diskrazileri yer almasa da olgu sunumlari seklinde birliktelikleri
bildirilmistir. PTH 1-34'0n osteoblastlari uyardigi ve dolayli olarak osteoklast uyarisi ile reseptér aktivator niikleer kappa B ligand (RANKL),
RANK ve IL-6 stimilasyonu yaptigi bilinmektedir. Multipl miyelomda RANKL/OPG sistem ile osteoklast ve osteoblast aktivite arasinda iliskiler
mevcuttur. Bu calismada teriparatid tedavisi sonrasi multipl miyelom gelisen bir olguyu sunuyoruz.

Anahtar kelimeler: Osteoporoz, teriparatid, multipl miyelom

Abstract

Recombinant human parathyroid hormone (1-34) (rhPTH 1-34), teriparatide, is a class of anabolic therapy for treating severe osteoporosis.
Although plasma cell dyscrasias are excluded among the known side effects of teriparatide treatment, their association in the form of case
reports has been reported. PTH 1-34 stimulates osteoblasts and indirectly stimulates receptor activator of nuclear factor kappa-B ligand
(RANKL), RANK and IL-6 with osteoclast stimulation. There are relationships between RANKL/OPG system and osteoclast and osteoblast
activity in multiple myeloma. We report a case with multiple myeloma who developed malignant myeloma after teriparatide treatment.
Keywords: Osteoporosis, teriparatide, multiple myeloma

Giri§ hiperkalsemi gelisen olguda multipl miyelom (MM) saptadik.

Olguda teriparatid tedavisi sirasinda MM gelismesi nedeniyle

Osteoporoz dustk kemik kutlesi, kemik mikromimarisinde
olgu sunuldu.

bozulma ve iskelet kirilganligi ile karakterize bir hastaliktir (1).

En sik postmenapozal osteoporoz gorllmektedir. Postmenapozal

osteoporoz tanisi konulmadan &nce, sekonder osteoporoz Olgu Sunumu

agisindan kemik mineral dansitometrisinde Z-skoru ile laboratuvar Hastamiza verilerinin bilimsel bir yayinda kullanilacagina dair
bulgularinin degerlendiriimesi ayirici tani agisindan her zaman bilgilendirme yapilmis ve hastamizdan onam alinmistir.

gerekmektedir. Teriparatid, patolojik fraktirle seyreden ciddi Elli dokuz yas kadin, bilinen herhangi bir hastalik dyklsi yokken
osteoporozlu hastalarda kullanilan énemli bir tedavi ajanidir. Aralik 2018'de bel ve sirt agrisi olmasi nedeni ile fizik tedavi
Postmenapozal osteoporozu ve patolojik fraktlrleri nedeniyle ve rehabilitasyon poliklinigine basvurmustur. Direkt grafide
teriparatid tedavisi baslanan ve izleminde patolojik fraktir ve lomber kompresyon fraktirleri saptanmistir. Cift enerjili X-isini
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absorbsiyometri (DXA) dl¢liminde L (lomber) 1-4 total T-skoru
-3,6, Z=skoru -2 olan hasta haftalik alendronat, kalsiyum karbonat
ve D vitamini kullanmaktaydi. Torakal vertebra frakturleri
olmasi nedeni ile teriparatid agisindan degderlendirilmek Uzere
endokrinoloji poliklinigimize yonlendirilmistir.

Yaklasik 10 yildir postmenapozal dénemde oldugunu belirten
hastanin  follikil stimtlan hormon ve estradiol degerleri
postmenapozal dénem ile uyumlu idi. Basvurusunda serum
kreatinin: 0,69 mg/dL, 25-hidroksivitamin D [25-(OH)D]: 28,4
ng/mL, parathormon (PTH): 64 pg/mL, kalsiyjum: 10 mg/dL,
fosfor: 2,8 mg/dL, magnezyum: 1,76 mg/dL, alkalen fosfataz
(ALP): 113 u/L, prolaktin: 4,22 ng/mlL, tiroid uyarici hormon
(TSH): 1 plU/mL serbest T4: 0,89 ng/dL, total protein: 66,8 g/
dL, albumin: 43,3 g/dL, globulin: 23,5 g/dL, sedimentasyon: 33
mm/h olup, karaciger fonksiyon testleri normaldi. Hemoglobin:
12,4 gr/dL, ¢olyak antikorlari (anti-gliadin, anti-endomisyum)
negatif saptandi. Kullandigi herhangi bir ilaci yoktu. Sigara ve alkol
kullanmiyordu ve beden kitle indeksi normal kilo araliginda idi.
Agir spor yapma 6ykUsu yoktu. Kilo kayb, ates ve gece terlemesi
yoktu. Bel ve sirt agrisi disinda herhangi bir yakinmasi olmayan
hasta postmenopozal osteoporoz kabul edildi. Osteoporoz ve

coklu vertebra fraktdrleri (Sekil 1) olmasi nedeni ile teriparatid
tedavisi baslandi.

Altr ay teriparatid kullanan hasta kontrole geldiginde sirt ve bel
agrilarinda artis ve halsizlik yakinmasi baslamisti. Kontrol DXA
degerlendirmesinde L1-4 T-skoru -4,3, Z-skoru -2,9, femur boynu
T-skoru -3,9, Z-skoru -2,7 idi. Teriparatid dncesi kalsiyum ve PTH
degerleri normal olan hastanin, yeni bakilan serum kalsiyum
degeri: 10,7 mg/dL, PTH: 8,5 pg/mL saptandi. Hastanin ilk
basvuru anindan itibaren kalsiyum ve PTH degerleri tablo halinde
verilmistir (Tablo 1). Sirt agrisi olan hastaya torakolomber vertebra
manyetik rezonans goriintileme ¢ekildi. T3, T5, T7-T8, T10 ve
T12 vertebralarda yukseklik kaybina neden olmus kompresyon
fraktirleri, T9 vertebrada ise belirgin yikseklik kaybi saptandi
(Sekil 2). Vertebralarda multipl diizeyde tanimlanan nodiler

kontrastlanan lezyonlar saptanmasi tizerine metastaz én planda
duslndlerek malignite taramasi planlandi. Kemik sintigrafisinde
frontal kemikte diffliz aktivite artisi, T 89 ve 12. vertebralarda
dustk dizeyde aktivite artislari, sol 3. kot 6n ucta fokal aktivite
artisi, sol 6-7. kot ve sag 6. kot anterior/anterolateralinde aktivite
artiglar izlendi (Sekil 3).

Sekil 1. Lomber manyetik rezonans gériintileme

Tablo 1. Laboratuvar sonuclar

Tarih Aralik 2018 Mayis 2019 Agustos 2019 Eylil 2019
Kalsiyum (mg/dL) 10 10 10,7 11,3
Parathormon (pg/mL) 64 21 8,5 6,9
Hemoglobin (gr/dL) 12,4 11,2 10,3 96
Sedimantasyon (mm/h) 33 - 85 -
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Sekil 2. Lomber manyetik rezonans gérintileme

Hiperkalsemi ve osteroporoz olan hastada teriparatid tedavisi
uyguland.
Hemoglobin: 10,3 g/dL, sedimentasyon: 73 mm/h, albimin ve

sonlandirilarak  zolendronik  asit  intravendz
globulin degeri normal olan hastanin, 24 saatlik idrarda 2,5 gram
protein gordldid. MM on tanisi ile istenen protein elektroforezinde
immunoglobulin degerleri dlslk, kappa serbest hafif zincir
1.790 mg/L (6,7-22,4), kappa/lamda hafif zincir orani 165,7
(0,31-1,56) olup kappa hafif zincir monoklonal gammapatisi
oldugu gorilda. Periferik kan yayma degerlendiriimesinde rulo
formasyonu ve normoblast gérilmesi Gzerine yapilan kemik iligi
aspirasyon ve biyopsisi ile MM tanisi koyuldu.

Tartisma

Osteoporoz tanili hastalarin  biylk ¢ogunlugunu menapoz
sonrasl kadinlar olusturmaktadir. Osteoporoza neden olan
sekonder nedenler; hastanin Oykusu, fizik muayene bulgulari,
sistem sorgulamasi, laboratuvar degerlendirmeleri ve DXA'da
Z-skoru ile sUphelenilerek arastiriimalidir. Osteoporoz tanisi
koyulan hastalarda baslangicta onerilen laboratuvar tetkikleri
karaciger ve bobrek fonksiyon testleri, ALP kalsiyum, fosfor,
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Sekil 3. Tim viicut kemik sintigrafisi

tam kan sayimi ve 25-(OH)D vitaminidir. Hastanin fizik muayene
ve Oyklstnde sekonder osteoporoz distndiren bir durum
varliginda 6n planda distntlen hastaliklara yonelik tetkikler
Onerilmektedir. Malabsorbsiyon dustndiren bulgu varliginda
alblmin, anemi degerlendirmesi, c¢olyak tetkikleri, idrarda
kalsiyjum ve fosfor bakilmasi, romatolojik hastalik slphesi
varliginda romatoid faktor, malignite distindlren bulgu var
ise sedimentasyon, globulin, protein elektroforezi, tirotoksikoz
klinigi varliginda TSH, hipogonadizm ya da galaktore varliginda
gonadal aks degerlendirmesi, prolaktin bakilmasi gibi ek tetkikler
onerilmektedir (2,3). Bu tetkikler rutin ilk degerlendirmede
Onerilmemektedir.

Bizim hastamiz 10 yildir postmenapozal donemde olup ek risk
faktorl, patolojik fizik muayene bulgusu yoktu. Ancak hastada
coklu fraktlrler ile birlikte ciddi osteoporoz olmasi nedeni ile
baslangicta ileri inceleme yapilmisti. Sekonder osteoporoz
dislanan hastaya teriparatid tedavisi baslanmisti.

Teriparatid tedavisinin advers etkileri incelendiginde, ratlarda
osteosarkom insidansinda artis gorilmustdr. Ancak bunun
nedeninin insanlara kiyasla ratlara verilen dozun 3-60 kat daha
fazla verilmis olmasi ile iliskili oldugu distintlmektedir. Teriparatid
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alan insanlarda ise osteosarkom sikligi bilinmemektedir (4).
Literatlirde su ana kadar teriparatid kullanan hastalarda 3 tane
osteosarkom olgusu bildirilmistir (5). Bu gdzlem nedeni ile epifiz
plaklari acik, nedeni bilinmeyen ALP yiksekligi, Paget hastalik
OykusU, iskelet sistemine radyoterapi (RT) alma &yklsu olan
hastalara teriparatid tedavisi verilmesi 6nerilimemektedir (6).
Hastamizda ALP yiksekligi, Paget hastalik éykusd ya da herhangi
bir zamanda RT alma &ykust bulunmamaktaydi.

PTH 1-34'Un osteoblastlari uyardigi ve dolayli olarak osteoklast
uyarisi ile reseptor aktivatdr nikleer kappa B ligand (RANKL),
RANK ve interlokin-6 (IL-6) stimllasyonu yaptigi bilinmektedir.
Hucre kalttrlerinde PTH 1-34'Un IL-6 ekspresyonunu uyardigi
gorulmustdr (7,8). Malign miyelom hiicrelerinin RANKL eksprese
edip etmedigi bilinmiyor olsa da bu hticrelerin uyarisina yanit
olarak diger stromal hicreler tarafindan RANKL uyarisi oldugu
bilinmektedir (9,10). Aktive edilen RANK'nin bazi hematopoetik
neoplastik  hilcreleri  apoptozisten  korudugu, RANK'nin
ekspresyonunun miyelomda plazma hicrelerinin sagkaliminda
rol oynadigi ve timor hicrelerinin dogrudan RANKL eksprese
ederek osteoklastlari aktive ettigi gosterilmisti. RANK, RANKL,
osteoprotegrin  sisteminin  metastatik prostat ve meme
kanserinde de rol oynadigi bilinmektedir (7).

PTH yuksekligi ile plazma hiicre hastaliklarinin sikiginin arttigi
distnllmektedir.  Primer hiperparatiroidi  tedavisi  sonrasi
persiste eden hiperkalsemi nedeni ile eksitus olan bir hastanin
otopsisinde miyelom tanisi aldi§gi gorilmustir (11). Primer
hiperparatiroidi hastalarinda monoklonal gammapati sikliginda
artis gorllmesinin tesadif mi oldugu netlik kazanmamakla
birlikte 101 tane primer hiperparatiroidi hastasi prospektif
olarak incelenmis ve 2 tanesi MM olmak Uzere %10 hastada
monoklonal gammapati saptanmistir (12).

Endojen olarak salgilanan PTH ya da disaridan verilen PTH
anologlarinin IL-6 salgilanmasini artirdigi ve bu sitokinin plazma
hicre hastaliklarinda énemli oldugu bilinmektedir (13). PTH,
IL-6 aracihdr ile plazma hicre klonlarinin blyimesini uyariyor
olabilir ve buna bagli olarak zaten varolan ancak heniiz klinik ya
da laboratuvar olarak bulgu vermeyen plazma hiicre diskrazisi
olan hastalarda PTH anologlari kullanilarak kemik hastaliklarinda
kétllesme, osteoklastin asiri uyariimasi nedeni ile osteoporozda
kotllesme ve kiriklara neden olabilecegi distntlebilir.
Literatlrde teriparatid tedavisinden sonra malign miyelom
gelisen belirsiz dnemi olan monoklonal gammopatili (MGUS)
bir olgu ile teriparatid tedavisi kullanan 2 hastada MM
saptandigi bildirilmistir (14,15). Bizim olgumuzda hem klinik
hem laboratuvar olarak miyelom diisinmemize neden olabilecek
bir bulgu olmayan hastada teriparatid tedavisinin 6. ayinda
hiperkalsemi, yeni gelisen patolojik fraktlr, T ve Z-skorunda
kotllesme saptanmasi Uzerine araya giren sekonder neden
olabileceginden suphelenildi ve MM saptandi. Literatlrde
¢ok az sayida bildirilen bu birliktelik agisindan iki hipotez 6n
planda dustndldi. ilk hipotez olgumuzda teriparatid tedavisi
baslanmadan 6nce aslinda MM varligi s6z konusuydu ancak
laboratuvar bulgulari silikti ve tani konulamamisti. Teriparatid
tedavisiyle klinik tablo hizlandi ve osteoporozda kotllesme,

yeni patolojik fraktiir ve hiperkalsemi gelisti. ikinci hipotez ise
postmenapozal osteoporozlu olguda teriparatid kullaniminin
tetikledigi bir MM olgusu s6z konusuydu. Bu olgu ile birlikte
Ozellikle coklu patolojik fraktlrl ve ciddi osteoporozu olup
sekonder neden saptanamayan olgularda teriparatid tedavisi
baslanmadan énce MM'nin ayirici tanida arastiriimasinin énemli
olabilecegini ayrica teriparatid tedavisinin advers olay olarak
MM'yi tetikleyebilecegini vurgulamak istemekteyiz.
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Bilateral Bisphosphonate-related Atypical Femoral Neck Fracture in
a Patient with Familial Mediterranean Fever: A Case Report

Ailevi Akdeniz Atesi Hastasinda Bilateral Bifosfonat-iliskili Atipik Femur Boyun Kirigi:

Olgu Sunumu

® Sibel Balikgi, ® Biling Dogruéz Karatekin,

Istanbul Géztepe Prof. Dr. Stleyman Yalcin City Hospital, Clinic of Physical Medicine and Rehabilitation, Istanbul, Turkey

Abstract

The authors present a rare case of bilateral bisphosphonate-related femoral neck fracture in a patient with Familial Mediterranean fever.
Chronic subclinical inflammation that continues in the attack-free period is thought to cause osteopenia/osteoporosis. Locomotor system
symptoms are frequently observed during the clinical course of the disease, and in the presence of hip pain in these patients, atypical femur
fractures should be considered in addition to the hip involvement of the disease. Although bisphosphonate-related atypical femoral fractures
are mostly seen in the diaphysis, atypical femoral neck fractures have also been defined recently, as in this case.

Keywords: Familial mediterranean fever, osteoporosis, atypical, femoral neck fracture, hip

Ataksiz ddnemde devam eden kronik subklinik inflamasyonun Ailevi Akdeniz atesinde osteopeni/osteoporoza neden oldugu distntlmektedir.
Lokomotor sistem semptomlari hastaligin klinik seyri sirasinda siklikla gézlenmektedir ve bu hastalarda kalca agrisi varliginda hastaligin kalca
tutulumuna ek olarak atipik femur kiriklari da akla gelen nedenler arasinda olmalidir. Bifosfonat iliskili atipik femur kiriklari daha ¢ok diyafizde
gorulse de bu olguda oldugu gibi son yillarda atipik femur boyun kiriklari da tanimlanmaya baslamistir. Bu yazida, kalca agrisi ile bagvuran bir
Ailevi Akdeniz atesi hastasinda bilateral bifosfonatla iliskili femur boyun kirngi saptanan nadir bir olgu sunulmustur.

Anahtar kelimeler: Ailevi Akdeniz atesi, osteoporoz, atipik, femur boyun kingi, kalca

Introduction

Familial Mediterranean fever (FMF) is an autoinflammatory
disease characterized by recurrent episodes of serositis and
fever. FMF most commonly affects the populations originating
from the Mediterranean region. Locomotor symptoms
frequently occur during the clinical course of the disease. Hip
involvement in FMF can be associated with protracted attacks
of the disease itself or coexisting chronic inflammatory joint
disease, especially spondyloarthropathies. In the case of hip pain
in a FMF patient, although it is rare, the differential diagnoses of
avascular necrosis and osteoporosis should also be kept in mind
(1). It has been reported that there is an ongoing inflammatory
activity in attack-free periods and chronic inflammation may
lead to osteoporosis in FMF (2). Bisphosphonates are the first-
line drugs for the prevention of fractures in osteoporosis. It is

important to be aware of the side effects of bisphosphonates
that are used for extended periods of time. Findings of atypical
femoral fractures (AFF) may be overlooked in FMF patients
receiving chronic bisphosphonate therapy. AFF are frequently
reported as subtrochanteric and diaphyseal fractures, and cases
of atypical femoral neck fractures are very rare in the literature.
In this report, a case of bilateral atypical femoral neck fracture in
a patient with known FMF presenting with hip pain is discussed
in the light of the relevant literature.

Case Report

A 66-year-old female patient presented to the physical medicine
and rehabilitation outpatient clinic with complaints of pain in
the left hip and difficulty walking. She reported that hip pain
increased gradually over a period of 1 month and worsened with
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weight bearing and walking. The patient had a history of FMF
for 20 years and osteoporosis for 15 years. She had been using
colchicine 2 g/day for FM, ibandronic acid 150 mg/month and
calcium carbonate 1200 mg/day. According to the dual energy
X-ray absorptiometry result of the patient, L1-4 T-score was -2,7
and non-operated femur neck T-score was -0,1. There was no
history of trauma or fall, nor a history of smoking or alcohol
use. On physical examination of the patient, internal rotation
and flexion range of motion of the left hip were limited and
painful. The FABER test was positive for the left hip and there
was crepitation in the left knee. A plain radiograph was taken on
the suspicion of avascular necrosis, which showed a suspicious
fracture in the femoral neck. A computed tomography (CT) scan
was planned for confirmation and a non-displaced fracture of
the femoral neck of the left hip was detected (Figure 1). The
orthopedics department was consulted, and subsequently was
managed with internal fixation using a femoral neck system that
includes a sliding screw and an anti-rotation bolt. It was learned
that the patient had been using ibandronate treatment for 15
years which was eventually stopped. Post-op control radiographs
of the patient also showed a suspicious fracture line in the right hip
(Figure 2). The patient was referred to orthopedic rehabilitation
for the left hip, and surgery for the right hip was scheduled 2
months later. Written informed consent was obtained from the
patient prior to the drafting of the manuscript.

Discussion

FMF is an autosomal recessive disorder that mainly affects Jewish,
Turkish, and Arab populations. In FMF patients, differential
diagnoses of seronegative spondyloarthropathy, osteoporosis,
arthritis and rarely avascular necrosis of the femoral head should
be considered in the presence of hip pain (3-5).

Negative balance of bone turnover occurs in the course of
chronic inflammatory diseases. Proinflammatory cytokines (IL-1,
IL-6, TNF-a., receptor activator of NF-kB (RANK), RANK ligand,
and osteoprotegerin) play a role in the etiopathogenesis of
osteoporosis (6). Yildirim et al. (7) reported that patients with
FMF had lower lumbar spine, femoral neck and femur total bone
mineral density than healthy subjects. Bisphosphonates are the
first-line drugs for fracture prevention in osteoporosis. However,
recent studies reported that long-term use of bisphosphonates
may be associated with low-energy subtrochanteric and femoral
shaft fractures (8,9). The most commonly implicated agent in
this regard has been alendronate. As in our case, cases of AFF in
patients using ibandronate are very rare in the literature.

A revised definition of AFF was proposed by the American Bone
and Mineral Research Association in 2013. Accordingly, AFF
were defined as femoral diaphysis fractures between the distal
part of the lesser trochanter and the proximal supracondylar
region and meeting at least four of the five core criteria (10).
Atypical femoral neck fractures are defined as linear incomplete
fractures in the lateral cortex of the femoral neck in patients
with long-term bisphosphonate treatment without a history of

Figure 1. CT of the left femur shows fissural linear fracture line that
causes discontinuity in the cortex in the superior section at the level
of the femoral neck

CT: Computed tomography

repetitive stress or trauma (11). In the guidelines, femoral neck
and intertrochanteric fractures are excluded from the AFF case
definition. However, in recent years, cases related to atypical
femoral neck fractures have emerged in the literature and
started to be considered as a new variant of AFF (11-13).

Radiologically, it appears that these fractures may cause cortical
thickening and periosteal reaction and they start from the lateral
cortex with transverse-oblique orientation. The stress fracture
line is obscured unless a near-perfect radiographic projection
is obtained. The fracture line is best detected by CT imaging.
In their study, Neviaser et al. (14) examined 70 low-energy
subtrochanteric femoral fractures, and 3 blinded orthopedic
surgeons evaluated radiographs separately. A characteristic
fracture pattern (simple, transverse, or short-oblique pattern
in areas of cortical thickening with a unicortical beak) was
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Figure 2. Suspicious fracture line in the right hip on post-op control
pelvis AP X-ray
AP: Anteroposterior

associated mostly with bisphosphonates (76%) and has been
even reported specifically for alendronate (98%) (14).

The incidence of AFF has been reported to range between
1/100,000 and 5/10,000 in various studies, but it has been
shown that the incidence increases with longer duration of
bisphosphonate use. As in this case report, it is predicted that
about 25% of the cases may also develop fractures in the
contralateral femur, and therefore, it is advised to investigate the
contralateral femurs of the patients in terms of the presence of
incomplete AFF (15).

In this case, we believe that the etiology of bilateral femoral
fracture was the ongoing inflammation and osteoporosis in FMF
and a double hit of long-term bisphosphonate treatment.

It is important to raise awareness among clinicians of the
potential for atypical fractures in patients using long-term, high-
dose bisphosphonates. There is a need to find a balance between
the increased risk of fractures and the benefits of these drugs.
Protocols have been established for the dosage and duration of
the bisphosphonate treatment, and timing of the drug holiday.
As a proactive measure, it is crucial to monitor the patients in
accordance with these protocols and to question the duration
and doses of the patients” medication in every follow-up visit. If a
patient has a complete or incomplete insufficiency fracture while
using bisphosphonates, actions to be taken require additional
consideration.
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