TUrk

- Osteoporoz
Dergisl

: . SMURKISH JOURNAL OF OSTEOPOROSIS

/ Vol.:29 Sayi /Issue: 3 Aralik / December 2023

www.turkosteoporozdergisi.org

TURKIYE

(OSTEOPORQZ

DERNEGI
1998

WWW.0Ste0pOI0Z Org fr




Os

urk

S10]010]{0)A

Dergis|

TURKISH JOURNAL OF OSTEOPOROSIS

Tiirkiye Osteoporoz Dernegi Adina imtiyaz Sahibi ve Sorumlu Miidiir
Owner President - On behalf of Turkish Osteoporosis Society
Yesim Kirazli, izmir, Tirkiye

Yazi isleri Miidiirii/Editorial Manager

Yesim Kirazl
Ege Universitesi Tip Fakiiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dall,
izmir, Turkiye

Bas Editor/Editor in Chief

Yesim Kirazh

Ege Universitesi Tip Fakiiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dall,
izmir, Tlrkiye

E-posta: yesim kirazli@ege.edu.tr ® ORCID: orcid.org/0000-0002-9059-3211

Edit6rler Kurulu/Editorial Board

Berrin Durmaz

Ege Universitegi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon

Anabilim Dali, [zmir, Tlrkiye

E-posta: berrin.durmaz@ege.edu.tr ® ORCID: orcid.org/0000-0002-4318-4212

Nurten Eskiyurt

istanbul Universitesi Istanbul Tip Fakiiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim
Dali, Istanbul, Tlrkiye

E-posta: eskiyurt@istanbul.edu.tr ® ORCID: orcid.org/0000-0003-1328-8026

Yesim Gokee Kutsal

Hacettepe Universitesi Tip Fakiiltesi, Fiziksel Tip ve Rehabilitasyon

Anabilim Dali, Ankara, Tirkiye

E-posta: ykutsal@hacettepe.edu.tr ® ORCID: orcid.org/0000-0003-3853-6452

Teknik Editorler/Technical Editors

Funda Calis

Ege Universitesi Tip Fakilltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dall,
[zmir, Tarkiye

E-posta: funda.calis@ege.edu.tr ® ORCID: orcid.org/0000-0001-8917-3941

Ozlem El

Dokuz Eyliil Universitesi Tip Fakiiltesi, Dahili Tip Bilimleri B&lumi Fizik
Tedavi ve Rehabilitasyon Anabilim Dali, [zmir, Tiirkiye

E-posta: ozlem.el@deu.edu.tr

istatistik Danismani/Statistical Advisor

Kazim Capaci
Ege Universitesi Tip Fakiiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dal,
izmir, Tiirkiye ® ORCID: orcid.org/0000-0001-7560-8625

Uluslararasi Danisma Kurulu / International Advisory Board

Manju Chandran, Singapur
Serge Ferrari, isvicre

John Kanis, ingiltere

Kassim Javaid, Birlesik Krallik
Ego Seeman, Avustralya
Radmila Matijevic, Sirbistan
Jan Stepan, Cek Cumhuriyeti
Erik Fink Eriksen, Norvec

Sekib Sokolovich, Bosna-Hersek
Dimitra Micha, Hollanda

Ulusal Danisma Kurulu / National Advisory Board

Serap Alper
Dokuz Eylil Universitesi Tip Fakiiltesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dali, Izmir, Turkiye

Kenan Akgiin
Istanbul Universitesi Cerrahpasa Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dali, Istanbul, Turkiye

Semih Aki .
Istanbul Universitesi Istanbul Tip Fakdiltesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dalr, Istanbul, Turkiye

Giilseren Akyiiz

Marmara Universitesi Tip Fakdiltesi, Fizik Tedavi ve Rehabilitasyon Anabilim
Dali, Istanbul, Turkiye

Tansu Arasil

Pinar Fizik Tedavi ve Rehabilitasyon Merkezi, Ankara, Turkiye

Fatma Atalay

Gazi Universitesi Tip Fakdiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dall,
Ankara, Turkiye

Nil Caglar

istanbul Egitim ve Arastirma Hastanesi, Fiziksel Tip ve Rehabilitasyon Klinigi,
istanbul, Tiirkiye

Funda Calis

Ege Universitesi Tip Fakiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dal,
izmir, Tiirkiye

Giilay Dincer

Ankara Universitesi Tip Fakdiltesi, Fiziksel Tip ve Rehabilitasyon

Anabilim Dali, Ankara, Turkiye

Berrin Durmaz
Dokuz Eylll Universitesi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dali, Izmir, Turkiye

OzlemEl

Dokuz Eylil Universitesi Tip Fakdiltesi, Dahili Tip Bilimleri BSIim Fizik Tedavi
ve Rehabilitasyon Anabilim Dali, Izmir, Trkiye

Belgin Erhan

Istanbul Fizik Tedavi Rehabilitasyon Egitim ve Arastirma Hastanesi,

Fiziksel Tip ve Rehabilitasyon Klinigi, Istanbul, Turkiye

Nurten Eskiyurt

istanbul Universitesi istanbul Tip Fakultesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dalr, Istanbul, Turkiye




Os

urk

S10]010]{0)A

Dergis|

TURKISH JOURNAL OF OSTEOPOROSIS

Rengin Gizel
Cukurova Universitesi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dali, Adana, Turkiye

Sami Hizmetli
Cumbhuriyet Universitesi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dall, Sivas, Turkiye

Jale irdesel
Uludag Universitesi Tip Fakiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dall,
Bursa, Turkiye

Jale Meray
Gazi Universitesi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali,
Ankara, Turkiye

Belgin Karaoglan
Gazi Universitesi Tip Fakdltesi, Fizik Tedavi ve Rehabilitasyon Anabilim Dal,
Ankara, Turkiye

Banu Kuran
Sisli Etfal EGitim ve Arastirma Hastanesi, Fiziksel Tip ve Rehabilitasyon Klinigi,
Istanbul, Turkiye

Yesim Gokee Kutsal
Hacettepe Universitesi Tip Fakultesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dali, Ankara, Turkiye

Sema Oncel

Dokuz Eylul Ur]iversitesi Tip Fakultesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dali, Izmir, Turkiye

Ozlen Peker

Dokuz Eyliil Universitesi Tip Fakiiltesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dali, izmir, Ttrkiye

Merih Eryavuz Saridogan
Istanbul Universitesi Cerrahpasa Tip Fakilltesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dall, Istanbul, Turkiye

Selda Sarikaya )
Zonguldak Karaelmas Universitesi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dali, Zonguldak, Turkiye

Vesile Sepici
Gazi Universitesi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali,
Ankara, Turkiye

Dilsad Sindel )
Istanbul Universitesi Istanbul Tip Fakdiltesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dall, Istanbul, Turkiye

Faruk Sendur
Adnan Menderes Universitesi Tip Fakultesi, Dahili Tip Bilimleri BoIim Fizik
Tedavi ve Rehabilitasyon Anabilim Dali, Aydin, Tirkiye

Refik Tanakol )
Istanbul Universitesi Istanbul Tip Fakdltesi, Endokrinoloji ve Metabolizma
Hastaliklari Anabilim Dall, Istanbul, Turkiye

Tiraje Tuncer

Akdeniz Universitesi Tip Fakdiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dal,
Antalya, Turkiye

Sansin Tiiziin

istanbul Universitesi Cerrahpasa Tip Fakdltesi, Dahili Tip Bilimleri BoIUmU Fizik
Tedavi ve Rehabilitasyon Anabilim Dali, Istanbul, Turkiye

Hatice Ugurlu
Selcuk Universitesi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali,
Konya, Tirkiye

Tirkiye Osteoporoz Dernedi “International Osteoporosis Foundation” Uyesidir.
“Web tabanli danisma kurulu ve hakem listesi www.turkosteoporozdergisi.com adresinde yer almaktadir”
Derginin eski adi ‘Osteoporoz Diinyasindan Dergisi'dir.

©Her hakki saklidir. Bu dergide yer alan yazi, makale, fotograf ve illistrasyonlarin elektronik ortamlarda dahil olmak tizere kullanma ve ¢ogaltiima haklari Tirk Osteoporoz Dergisi‘ne aittir.
Yazili &n izin olmaksizin materyallerin tamaminin ya da bir bélimiinin codaltimasi yasaktir. Dergi Basim Meslek ilkeleri'ne uymaktadir.

©AIl rights are reserved. Rights to the use and reproduction, including in the electronic media,of all communications, papers, photographs and illustrations appearing in this journal belong to the Turkish Journal Of
Osteoporosis. Reproduction without prior written permission of part or all of any material is forbidden. The journal complies with the Professional Principles of the Press.

Yayinevi iletisim/Publisher Contact
Adres/Address: Molla Giirani Mah. Kagamak Sk. No: 211
34093 Findikzade-Istanbul-Tirkiye

Telefon/Phone: +90 (530) 177 30 97

&) galenos

Web: www.galenos.com.tr

Yayinei Sertifika No/Publisher Certificate Number: 14521
Online Yayinlanma Tarihi/Online Publishing Date:

Aralik 2023/December 2023

E-posta/E-mail: info@galenos.com.trfyayin@galenos.com.tr E-ISSN: 2147-2653

U ayda bir yayimlanan sireli yayindir.
International scientific journal published quarterly.




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. Tlrk 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
Embase, Scopus, ProQuest, J-Gate, IdealOnline, TUBITAK/ULAKBIM,
Hinari, GOALI, ARDI, OARE, AGORA, Tirk Medline, Tiirkiye Atif Dizini
tarafindan indekslenmektedir.

Acik Erisim Politikasi

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

Acik Erisim, “[hakem degerlendirmesinden geg¢mis 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, gerektidi 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: Atakoy 4. Kisim 0/121 Bloklari Kat: 3 Daire: 6 Bakirkéy-istanbul, Turkiye
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 (530) 177 30 97

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, 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: Atakdéy 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 (530) 177 30 97

Web Page: www.galenos.com.tr

E-mail: info@galenos.com.tr




ur
Osteoporoz

Dergis|

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 prosediriniin sorumlu olan etik kurulun insan Uzerine deney yapilima
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 Ozet sunumlarinin yayinlari, durumu belirtiimek kosulu ile kabul edilebilir.

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

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

Genel Kurallar

Yazilar sadece “online” olarak kabul edilmektedir. Yazarlarin makale génderebilmesi icin Journal
Agent web sayfasina (www.journalagent.com/osteoporoz) kayit olup sifre almalari gereklidir. Bu
sistem on-line yazi génderilmesine ve 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 tirleri icin
gecerlidir.

Orijinal Makaleler

1) Baslhk 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; yabanci 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 bolimi, 200
kelimeyi gegmeyecek sekilde amaclar, bulgular ve sonuc climlelerini icermelidir.

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

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

Genel Kurallar boélimiine 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 boliminde 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 boliiminde, elde edilen bulgularin dogru ve ayrintili bir yorumu verilmelidir. Bu bélimde
kullanilacak literattirtin, yazarlarin bulgulari ile direkt iligkili olmasina dikkat edilmelidir.

Tesekkir miimkiin oldugunca kisa tutulmalidir. Calisma igin bir destek verilmisse bu bélimde séz
edilmelidir.

Calismanin kisithliklar bashgr 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 béltimde 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 Bolimu:

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
kullanilmamalidir.
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Editorial / Editérden

Sevgili Meslektaslarimiz,

Oncelikle akademik calismalarin meyvesi olan arastirma makalesi ve olgu sunumlari seklinde calismalarini yayinlanmak iizere Emerging
Sources Citation Index (ESCI) tarafindan indekslenen dergimize diizenli olarak ilettiklerinden degerli meslektaslarimiza cok tesekkar
ederiz. Dergimizin 2023 yilinin son sayisinda da bu akademik calismalari yayinlamaktan buytk mutluluk duyuyoruz.

Dinya Osteoporoz Kongresi (WCO-IOF-ESCEO) 11-14 Nisan 2024 tarihlerinde Londra’da yapilacaktir. International Osteoporosis
Foundation (IOF) ve European Society for Clinical and Economic Aspects of Osteoporosis and Osteoarthritis (ESCEQ) Bilimsel
Komiteleri tarafindan kas-iskelet sistemi sagligi konusunda en iyilerini bir araya getirmeye yénelik heyecan verici bir bilimsel programin
hazirlandigi belirtilmistir.

Uluslararasi katilimli 8. Ulusal Osteoporoz Kongresi 21-24 Kasim 2024 tarihlerinde Antalya’da yapilacaktir, ajandaniza kaydetmenizi
rica ediyoruz.

Siz degerli meslektaslarimiza yeni yilda mutlulugun ve basarinin yasaminizdan eksik olmamasini dileyerek, sevgi ve saygilarimi sunarim.

Editor
Prof. Dr. Yesim Kirazl
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The Impact of the COVID-19 Pandemic on Osteoporosis Patients

COVID-19 Pandemisinin Osteoporoz Hastalari Uzerine Etkisi

@ Giilnur Tasci Bozbas, ® Musa Dénmez*, ® imran Kurt Omiirlii**, ® Giilcan Giirer

Aydin Adnan Menderes University Faculty of Medicine, Department of Physical Medicine and Rehabilitation, Aydin, Turkey
*Aydin Atatlrk State Hospital, Clinic of Physical Medicine and Rehabilitation, Aydin, Turkey
**Aydin Adnan Menderes University Faculty of Medicine, Department of Biostatistics, Aydin, Turkey

Abstract

Objective: Osteoporosis is the most common metabolic bone disease associated with significant mortality and morbidity. The coronavirus
disease-2019 (COVID-19) pandemic, which has affected the entire world, has necessitated curfews, quarantine measures, and alterations in
hospital health services. Our study aimed to investigate the impact of the pandemic period on our osteoporosis patients.

Materials and Methods: Ninety-two previously diagnosed osteoporosis postmenopausal female patients who presented to the outpatient
clinic between July 20, 2020, and October 20, 2020, were enrolled in the study. Besides the patients’ demographic characteristics, the
duration of osteoporosis, the osteoporosis medications they used, and whether they interrupted the treatment during the pandemic period,
and if they did, the reason was questioned. In addition, fracture history, fall frequency and exercise status were recorded before and during
the pandemic.

Results: The patients’ mean age was 6118 years. 10.9% had been exercising before the pandemic, and of these, 87.5% either reduced
their exercise frequency or quit exercising during the pandemic. 20.7% of the patients before the pandemic and 17.4% during the pandemic
period had a history of falling (p>0.05). When the continuation of osteoporosis treatment was analyzed, 7 (7.6%) patients were found to
have interrupted their treatments during the pandemic. Of these, one of them had interrupted treatment due to the inability to obtain
the medication, one of them had interrupted treatment due to not having the necessary investigations performed, and five patients had
interrupted treatment because they could not leave their homes due to restrictions. It was observed that the interruption of drug treatment
was not associated with those living in urban or countryside, or the level of osteoporosis knowledge (p>0.05).

Conclusion: Our study demonstrated that the COVID-19 pandemic adversely affected osteoporosis patients’ medication adherence and
exercise levels. Therefore, we recommend taking preventive measures of addition existing ones in similar situations.

Keywords: COVID-19, osteoporosis, osteoporosis treatment

Amac: Osteoporoz metabolik kemik hastaliklarinin en sik gorilen sekli olup, ciddi mortalite ve morbiditeye sebep olabilmektedir. Tim dinyayi
etkisi altina alan koronavirlis hastali§i-2019 (COVID-19) pandemisi sokada clkma yasagi, karantina uygulamalari ve hastanelerdeki saglik
hizmetlerinde degisiklikleri beraberinde getirmistir. Calismamizda pandemi déneminin osteoporoz hastalarimiz tizerine olan etkisini aragtirmayi
amacladik.

Gereg ve Yontem: 20 Temmuz-20 Ekim 2020 tarihleri arasinda poliklinige basvuran daha dnceden osteoporoz tanisi almis 92 postmenapozal
kadin hasta calismaya alindi. Hastalarin demografik 6zelliklerinin yani sira; osteoporoz sireleri, kullandiklari osteoporoz ilaclar ve pandemi
dénemi tedaviyi aksatma durumlari ve nedenleri sorgulandi. Bunun yani sira pandemi éncesi ve pandemi déneminde kirik dykdleri, disme
sikliklari ve egzersiz durumlari de@erlendirildi.

Bulgular: Calismaya alinan 92 osteoporoz hastasinin yas ortalamasi 6148 idi. Pandemi 6ncesi hastalarin %10,9'u egzersiz yapmaktaydi ve
bunlarin %87,5'i pandemi déneminde egzersizi biraktigini ya da azalttigini ifade etti. Pandemi 6ncesi hastalarin %20,7’si, pandemi déneminde
ise %17,4'Gnln dlsme &yklsli mevcuttu (p>0,05). Hastalarin osteoporoz tedavisini aksatma durumu incelendiginde; birinin ilaci temin
edemedidi icin, birinin gerekli tetkikleri yaptiramadidi icin, besinin kisitlamalar nedeniyle evden ¢ikamadigi icin tedavisini aksattigi saptandi.
Tedaviyi aksatma durumunun yasadigi yer ya da bilgi dizeyi ile iliskisinin olmadigi gorldi (p>0,05).

Sonug: Calismamiz COVID-19 pandemi déneminin osteoporoz hastalarinin gerek ilag devamliliklarini, gerekse egzersiz diizeylerini olumsuz
etkiledigini gosterdi. Olasi benzer durumlarda alinan tedbirlere ilave ek dnlemlerin alinmasinin faydali olacagini disiinmekteyiz.

Anahtar kelimeler: COVID-19, osteoporoz, osteoporoz tedavisi
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Introduction

Osteoporosis (OP) is a metabolic bone disease characterized by
impairment of bone microarchitecture, decreased bone strength
and bone mineral density (BMD), and elevated fracture risk (1).
The consequences of the disease consist of mortality, physical
disability, pain, increased fracture risk, elevated treatment
costs, and impairment in the quality of life (2). Today, OP has
become the seventh most prevalent disease worldwide and thus
constitutes a global public health problem (3).

Coronavirus disease-2019 (COVID-19) infection due to severe
acute respiratory syndrome coronavirus 2, a new coronavirus
that emerged in China in late 2019, was attributed a pandemic
status by the World Health Organization on March 11, 2020
(4,5). As of July 19, 2020, COVID-19 had infected 14,348,475
individuals worldwide and had caused 603,167 deaths (6). In
our country, before the WHO declared a pandemic, the Ministry
of Health established a Scientific Committee consisting of
expert scientists on January 10, 2020. Following the first case
detected in our country on March 11, 2020, the draft of the
public policy’s main items to be implemented was started to be
prepared. Curfews and quarantine practices were enacted in the
context of the prepared precautionary policies (7). Besides the
imposed quarantine and travel limitations during the COVID-19
pandemic, slowing down routine hospital services has led to
worries that limitations might have been encountered in treating
chronic disorders (8). For example, patients with OP require
long-term therapy and periodic follow-ups. Our study aimed
to determine how the COVID-19 pandemic period impacted
patients diagnosed with osteoporosis.

Materials and Methods

The study was conducted among postmenopausal OP patients
who presented to our outpatient clinic between July 20, 2020,
and October 20, 2020. During the study period, a total of 437
OP patients visited our clinic. Patients who were newly diagnosed,
male patients, premenopausal women, those the immobility due
to other diseases, those who did not understand or answer the
questions, and those who refused to participate in the study
were excluded. The age, height, weight, education level, place
of residence (urban or countryside), chronic diseases, history of
COVID-19, and the duration of the OP diagnosis were questioned
for the 92 female patients who met the inclusion criteria. Changes
in weight during the COVID-19 pandemic were recorded. The
T-scores of the total lumbar vertebrae and femur were recorded
from the dual-energy X-ray absorptiometry measurements.

The patients included in the study were asked about their
exercising status before the pandemic. Exercises such as brisk
walking, dancing, climbing stairs, and cycling for at least 30
minutes were considered as exercise. The exercise frequency
was recorded as more than 3 times a week, 1-3 times a week,
once a week, and less than once a week. Changes in exercise
levels during the pandemic were evaluated with the options:

a) | continued the same, b) | reduced the amount of exercise,
c) | stopped exercising. The occurrence and frequency of falls
before and during the COVID-19 pandemic were assessed. The
presence of fractures due to minimal trauma (e.g., falling from
a standing height or a lower height) or unidentified trauma was
questioned for both the pre-pandemic and pandemic periods.
The medications they had been using for treating OP were
recorded. Patients were asked whether they continued their
treatment regularly during the pandemic. If they reported not
being able to continue regularly, the reasons were investigated
(a. | couldnt access the medication, b. | couldn’t have tests
done, c. | couldn’t leave home due to restrictions, d. | neglected
OP treatment due to other illnesses, e. other).

The patients enrolled in the study were subjected to the
Osteoporosis Knowledge test (OKT). OKT is a test to assess OP
awareness on various topics associated with calcium intake for
OP prevention, as well as exercise and activity levels. The test
was developed by Kim et al. (9) in 1991, and Kilic and Erci (10)
demonstrated the validity and reliability of the test’s Turkish
version in 2004.

The number of OP patients in a similar period of 2019 (pre-
pandemic) was retrieved from the outpatient clinic records to
analyze whether the number of OP patients presenting to the
outpatient clinic has changed during the pandemic.

This study was approved by Aydin Adnan Menderes University
Non-invasive Clinical Research Ethics Committee (decision no: 4,
date: 06.08.2020). All participants were informed about their
conditions and signed an informed consent form.

Statistical Analysis

The conformity of the quantitative data to the normal distribution
was analyzed with the Shapiro-Wilk test. For the quantitative
variables providing the assumption of normality, t-test was
used in independent groups in the intergroup comparisons and
descriptive statistics were shown as mean * standard deviation.
In the absence of normality assumption, the Mann-Whitney U
test was used and descriptive statistics were given as median
(25-75 percentile). The McNemar test was used to evaluate the
similarity of qualitative data measured before and after, while
chi-square test was used for other qualitative comparisons.
Descriptive statistics were given as frequency (%). The results
were considered statistically significant when p<0.05.

Results

Among the total of 92 female OP patients enrolled in the study,
the mean age was 61£8 years. Table 1 presents the patients’
demographic characteristics. Forty-three patients lived in the
urban center (46.7%), whereas 49 lived in the countryside
(53.3%). Twelve (12.9%) patients were diagnosed with COVID-19
during the pandemic. The median duration of OP diagnosis was
5 (3.25-10) years. According to BMD measurement, the median
value of the patients’ lumbar T score was 2.7 (2.5-3.5), and the
femoral T median value was 1.9 (0.8-3.8) (Table 1).



Turk J Osteoporos
2023;29:137-42

Tasci Bozbas et al.
Osteoporosis in COVID-19 Pandemic

139

Only ten of 92 patients (10.9%) had been exercising before the
pandemic. Among these, four (4.3%) had been exercising less
than once a week, 2 (2.16%) once a week and four (4.3%) 1-3
times a week (Table 2). Among the patients who were exercising,
37.5% (3.3% of the total) quit exercising during the pandemic,
50% (4.3% of the total) tapered their exercise frequency, and
only 12.5% (1.1% of the total) maintained the same pattern
(Table 2).

There was a fall history in 19 patients (20.7%) before this
pandemic. The fall frequency was determined as less than once
a week in 17 patients (18.5%), whereas it was more than once a
week in 2 patient (2.2%). On the other hand, 16 (17.4%) of the
patients had a history of falls during the pandemic period. While
the fall frequency was less than once a week in 14 (15.2%), 2
(2.2%) had a rate of more than once a week (Table 2). There was
no statistically significant difference between the falls during the
quarantine period and those occurring in normal times (p>0.05).
A history of fracture was present in 16 (17.4%) patients before
the pandemic, whereas in three (3.3%) patients in the pandemic
period. A weight gain was observed in 27 patients (29.3%)

Table 1. The patients demographic characteristics and
osteoporosis features

Mean £ SD 25-75 percentil
Age (year) 6118 -
Weight (kg) 67.26+12.12 |-
Height (cm) 157.14+5.99 |-
BMI 27.19+4.39 -
I(2\5/’;e|oporosis knowledge 14.0244.52 i
Osteoporosis duration - 5 (3.25-10)
DXA (T-score)
Lomber - 7 (2.53.5)
Femur - 1.9 (0.8-3.8)
n (%)
Educational status
lliterate 18 (19.6) -
Secondary education 58 (63.1) -
High school 10 (10.9) -
Under/postgraduate 6 (6.4) -
Living place
Urban center 43 (46.7) -
Countryside 49 (53.3 -
Co-morbidity
Absense 25 (27.2) -
Hypertension (18.5) -
Rheumatic disease 9 (9.8) -
Malignancy 6 (6.5) -
Diabetes mellitus - -
BMI: Body mass index, DXA: Dual X-ray absorptiometry, SD: Standard deviation

during the pandemic period, and this gain was 1-5 kg in 20
patients (21.7%), whereas 5-10 kg in 8 patients (8.7%).

When the patients’ OP treatments were analyzed, it was seen that
8 (8.7%) patients had received medical treatment in the past and
were currently being followed up, 14 (15.2%) patients received
vitamin D, 12 (13.1%) were administered oral bisphosphonate,
36 (39.1%) patients had parenteral bisphosphonate and 22
(23.9%) patients received denosumab treatment. Seven (7.6%)
patients were found to have interrupted their drug treatment
during the pandemic period. Of those interrupting their drug
treatment, one patient (1.1%) stated that it was because of not
being able to obtain the medication, one (1.1%) stated that it
was because of not having the necessary examinations done,
and five patients (5.4%) stated that it was because they could
not leave the house due to restrictions (Table 2). There was no
significant difference between those living in urban centers and
those living in the countryside regarding drug access (p>0.05).
The mean value of the OKT score was computed as 14.02+4.52
and no correlation was identified between the interruption of
drug treatment and OKT (p>0.05).

The number of OP patients presenting to the outpatient clinic
during the study period was 437, whereas this figure was 484
in the similar period of the previous year. Thus, it was observed
that the number of OP patients presenting to the outpatient
clinic declined by 9.7% during the pandemic.

Table 2. Exercise, falling and treatment conditions of
patients

n (%)
Exercise in before pandemic 10 (10.9)
Less than 1 per week 4 (4.3)
Once a week 2(2.2)
1-3 per week 4 (4.3)
Falling in before pandemic 19 (20.7)
<1 time per week 17 (18.5)
=1 time per week 2(2.2)
Falling in pandemic 16 (17.4)
<1 time per week 14 (15.2)
=1 time per week 2(2.2)
Treatment of osteoporosis
In untreated follow-up 8(8.7)
Vitamin D 14 (15.2)
Oral bisphosphonate 2(13.1)
Prenteral bisphosphonate 36 (39.1)
Denosumab 22 (23.9)
Disrupting treatment 7 (7.6)
Inability to obtain medicine 1(1.1)
Failure to do inspections 1(1.1)
Due to restrictions 5(5.4)
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Discussion

Measures such as curfews and physical isolation imposed
throughout the COVID-19 pandemic led people to stay indoors
and live in confined spaces. Various studies have shown that
individuals" exercise levels declined due to such restrictions
(11,12). The significance of exercising for treating OP has been
clearly emphasized (13). However, exercise routines may differ
among different societies. Only 10.9% of the patients with OP
enrolled in our study had been regularly exercising before the
pandemic. Daskapan and Atalay (14), in their study conducted
on 208 women in our country, reported that 69.7% of the
participants did not exercise. According to the National Disease
Burden Report of Turkey, the physical inactivity rates in women
aged 15-29, 3044, 4559, and 60-69 years were determined
as 70.0%, 68.7%, 80.0%, and 40.0%, respectively (15). Our
OP patients’ pre-pandemic exercise data were found to be
lower compared to these studies. This situation indicated that
our OP patients need to be informed more about exercise, and
maybe programs are needed to be prepared in this direction.
Half of our exercising patients discontinued exercising during
the pandemic, 37.5% tapered their exercise frequency, and
only 10% continued with similar exercise regimens. When we
consider our entire patient population, 12.5% of our patients
were affected by the pandemic regarding exercise.

Our study did not reveal any significant difference between
before and after the pandemic regarding our patients’ fall
frequency. On the other hand, Kiyoshi-Teo et al. (16) indicated
that the fall risk increased during the pandemic. Considering the
adverse influence of sedentary life on falls, it might be thought
that constraints in the pandemic period would have raised the
fall risk. However, on the other hand, restrictions imposed on
outdoor activities have also been shown to reduce individuals’
trauma exposure (17). Therefore, the decrease in trauma
exposure during the pandemic might explain why our OP
patients’ fall frequency remained unchanged and new fractures
occurred in only three patients during this period. However,
considering that our study data covered the first ten months of
the pandemic, we suggest that these rates might have changed
in the later pandemic periods, as the restrictions lasted longer,
and that studies covering these periods are also warranted.
Dinger and Kolcu’s (12) study revealed that nutritional behaviors
were negatively affected, as well as physical activity declined
during the pandemic period. Rapid weight gain is among the
problems that may be encountered concerning these (18). In
29.3% of our OP patients, weight gain was observed during this
phase of the pandemic period. Among these patients, weight
gain was between 1-5 kg in 21.7% and 5-10 kg in 8.7%.
Several measures introduced in response to the COVID-19
pandemic also altered how healthcare institutions delivered
services (19). For example, our study determined that the
number of OP patients presenting to the outpatient clinic during
the pandemic declined by 9.7% compared to the previous
year's corresponding period. In addition, McCloskey et al. (20)

reported that the usage rates of the Frax website to assess
OP patients’ fracture risk decreased by 23.1% and 58.3% in
March and April 2020, respectively, compared to the respective
periods in 2019 (20). These results indicate that hospital
admissions of OP patients globally declined. Most (63%) of
our studied patients’ OP treatments consisted of intravenous
bisphosphonates or subcutaneous denosumab, whereas the
remaining received oral treatments. Even though most of our
patients were receiving 1V/SC treatments, which were slightly
more dependent on hospitalization, only 7.6% were observed
to have interrupted their treatments during this period (21). Of
these, one patient stated having delayed treatment due to the
inability to obtain medication, one patient due to the inability
to undergo tests, and five patients because they could not
leave home due to restrictions. Delayed or missed access to OP
treatments like intravenous or subcutaneous antiresorptives,
often hospital-administered, was expected; however, this effect
was minimal in our OP patients. The study by Peeters et al. (22)
revealed that 45.4% and 6.3% of patients interrupted receiving
their intravenous bisphosphonates and denosumab treatments,
respectively. The lower interruption rate in OP treatment of our
patients compared to other studies might have been related
to the health measures introduced with the pandemic in our
country. Among these measures, prolonging the medical
report durations to reduce patient visits to health institutions
and obtaining reported medications from pharmacies without
needing a prescription might have been the strategies that
positively influenced the results. We also think that studies
involving data on subsequent pandemic processes are needed.
Until the COVID-19 pandemic, none of the guidelines
contained recommendations on managing such a crisis from
the perspective of providing OP treatment. However, since the
onset of the pandemic, several opinions have been published
(23-26). In addition, long-term protection against fractures after
treatment with zoledronic acid and other oral bisphosphonates
has been documented in several studies (27-30). Therefore,
based on the above, even delaying a scheduled infusion for a
few months is not expected to be harmful. On the other hand,
if this period will last longer than 6-9 months, switching from
infusion to oral bisphosphonates has been recommended (23).
When denosumab administrations were delayed for seven
months following the last dose, the drug’s inhibitory effects on
bone resorption were observed to disappear rapidly (31).
Meanwhile, in patients discontinuing treatment, rapid bone
loss, increased vertebral fracture risk, and hypercalcemia might
be noted by the end of one year (32). A review of current
guidelines suggests that denosumab treatment postponement
should not exceed one month from the scheduled injection
date (31,32). A rebound bone loss and an increased fracture
risk are anticipated when delayed. Therefore, patients receiving
denosumab and their family members should be educated about
such situations, and if such treatment is not possible, conversion
to oral bisphosphonates should be recommended (23).
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Conclusion

Our study revealed that OP patients were mildly affected by
the COVID-19 pandemic. Therefore, we suggest that measures
such as telemedicine services, video training, and maintaining a
particular clinic active for treating such patients might be helpful
in addition to preventive measures undertaken in probable
similar situations.
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Geriatrik Egzersiz Programi Hakkindaki Ttirkce Videolar Uygun mu
ve YouTube Giivenilir ve Kaliteli Bilgiler Sagliyor mu?

Are Turkish Videos About Geriatric Exercise Program Appropriate and Does YouTube
Provide Reliable and Quality Information?

® Mustafa Tuna, ® Hatice Agir

Sanliurfa Egitim ve Arastirma Hastanesi, Fiziksel Tip ve Rehabilitasyon Klinigi, Sanlurfa, Tirkiye

Amac: Bu calismanin amaci YouTube'da yer alan ileri yas egzersiz programi hakkindaki Tirkge videolarin glvenirliligini ve kalitesini arastirmaktir.
Gereg ve Yontem: 22 Agustos 2022 tarihinde Turkiye'deki popiler arama motoru olan YouTube kullanilarak bir internet taramasi yapilarak
ileri yas icin 6nerilen egzersizler degerlendirildi. Kirk tane YouTube videosu iki denetgi (fiziyatrist) tarafindan puanlandirildi. Calismaya dahil
edilen videolar, Tlketici Saghg Bilgileri igin Kalite Kriterleri (Quality Criteria for Consumer Health Information-DISCERN) araci ve Global
Kalite Degerlendirme skalasi (Global Quality and Services-GQS) kiyaslamalari kullanilarak degerlendirildi. Ayrica video stresi, begenmesi,
begenmemesi, yorum sayisi, videonun internetteki stresi, video power indeksi, gorintileme orani ve begenme oranlari degerlendirildi.
Bulgular: Her iki gdzlemcinin degerlendiriimesine gére videolar orta-kétl kalitede oldugu saptandi. Birinci gdzlemcinin DISCERN skoru
ortalamasi 41,3+17,5 iken ikinci gozlemcinin DISCERN skoru ortalamasi 44,2+17,1 olarak bulunmustur ve yapilan analize gére siniflar arasi
korelasyon katsayisi degeri 0,898 olarak bulunmus olup ok iyi uyum oldugu gérilmistir. iki gézlemdci arasinda DISCERN skoru kategorisi
agisindan yuksek dizeyde uyum oldugu gorilmustir (k=0,683, p<0,001). Yine her iki gdzlemciye gore videolarin GQS ortalamasi orta-kéti
sonug olarak saptandi ve her ikisi arasinda pozitif yonde korelasyon saptandi.

Sonug: YouTube Uzerinde ileri yas egzersiz programlari hakkinda yer alan videolarin icerigi genel olarak yetersiz veya kalitesiz oldugu saptandi.
Uluslararasi kilavuzlari baz alan daha yliksek kalitede ve bilgi seviyesinde videolar hazirlanmasi, hasta uyumu ve egzersiz programlarina yénelik
kamu farkindaliginin artirlmasina katki saglayabilecek videolara ihtiyac oldugu saptandi.

Anahtar kelimeler: ileri yas, ev egzersiz programi, YouTube, glivenilirlik, kalite, video

Abstract

Obijective: The aim of this study was to investigate the safety and quality of Turkish videos about the provincial age exercise program on
YouTube.

Materials and Methods: On August 22, 2022, an internet search was made using YouTube, the popular search engine in Turkey, and the
exercises recommended for the ages were evaluated. Forty YouTube videos were rated by two supervisors (physiatrists). The videos included
in the study were evaluated using the Quality Criteria for Consumer Health Information (DISCERN) tool and Global Quality and Services (GQS)
benchmarks. In addition, video duration, likes, dislikes, number of comments, duration of the video on the internet, video power index,
viewing rate and liking rates were evaluated.

Results: According to the evaluation of both observers, the videos were found to be of medium to poor quality. While the average DISCERN
score of the first observer was 41.3+17.5, the average of the DISCERN score of the second observer was 44.2+17.1, and according to the
analysis, the intraclass correlation coefficient value was found to be 0.898 and it was seen that there was a very good agreement. There
was a high level of agreement between the two observers in terms of the DISCERN score category (k=0.683, p<0.001). Again, according
to both observers, GQS average of the videos was determined as moderate-poor results and positive correlation was found between both.
Conclusion: It was determined that the content of the videos on YouTube about the age exercise programs was generally inadequate or of
poor quality. It has been determined that there is a need for videos that can contribute to the preparation of higher quality and informational
videos based on international guidelines, and to increase public awareness about patient compliance and exercise programs.

Keywords: Advanced age, home workouts, YouTube, reliability, quality, video
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Giris

internet, hem saglik personellin hem de hastalar tarafindan
giderek daha fazla kullanilan bir bilgi kaynagi olmaya basladi.
Tirkiye istatistik Kurumu tarafindan yayinlanan istatistiklere
gore internet kullanim orani 2021 yilinda 16-74 yas grubundaki
bireylerde %82,6 olarak tespit edildi. Ayrica istatistiklere gére
16-74 yas grubundaki tim bireylerin %80,5'inin, 2021 yili ilk
Ug¢ ayini kapsayan dénemde interneti dizenli olarak (hemen
her giin veya haftada en az bir defa) kullandigi saptandi.
internet kullanicilarinin interneti genellikle sosyal medyada profil
olusturmak, video paylasmak ve web sitelerinde alisveris yapmak
icin kullandiklari tespit edildi (1).

Demirel ve ark. (2) gore internet; bilgiye ulasmanin kolay,
ucuz ve hizli bir yolu oldugu icin tercih edilmektedir. internet
kullanicllarinin codu, saglikla ilgili kararlarini internete dayali
olarak veriyorlar (2).

Geriatri, 65 yas ve Ustl bireylerin dahili hastaliklari, sosyal
ve fonksiyonel yasamlari, yasam kaliteleri, koruyucu saglk
hizmetleri ve yasllarda sik gorllen hastaliklarla ilgilenen bir
bilim dalidir. Altmis bes yas ve Ustlindeki bireyler geriatrik hasta
grubuna dahil edilir.

Osteoporoz ve sarkopeni geriatrik hastalarda sk gorilen
hastaliklardan olup kas ve kemik erimesine bagli meydana
gelmektedir. Kas gucstzligine bagl denge koordinasyon ve
ylrlyUs bozuklugu ile kolay dismeler meydana gelebilir. Uygun
egzersizler yapildiginda kas kitlesinde ve kemik kalitesinde artis
gerceklesir (3). Geriatrik hastalar egzersiz ihtiyaclari igin bir
fiziyatrist veya geriatri uzmanindan kendileri icin uygun egzersiz
programlari alabilirler. Ancak hastalarin cogu doktora gitmeden
internet araciligiyla dnerilen egzersizleri yapmaktadir. Bu nedenle
webdeki bilgilerin kalitesi, gtvenilirligi ve dogrulugu kritik Gneme
sahiptir. Hem klinisyenlerin hem de hastalarin saglikla ilgili bilgiler
konusunda kaliteli web siteleri segmelerine yardimar olmak igin
internet sitelerinin gesitli 6zelliklerini degerlendirebilen dogrulama
araclari gelistirilmistir. Tuketici Saghdi Bilgileri icin Kalite Kriterleri
(Quality Criteria for Consumer Health Information-DISCERN) (4),
Global Kalite Degerlendirme skalasi (Global Quality and Services-
GQS) (5), Amerikan Tabipler Birligi Dergisi (Journal of American
Medical Association-JAMA) (6) ve internette Saglik Davranis
Kurallari (Health on the Net Code of Conduct) (7) kullanilan
sitelerden bazilandir.

Geriatrik hasta sayisinin artmasi, doktora ulasabilirliligin zor olmasi
ve ileri yas egzersiz ihtiyacindan dolayr internetteki videolarin
kullanimi giderek artmaktadir. Bu calismadaki amacimiz ileri yas
icin Onerilen egzersiz videolarinin DISCERN ve GQS &l¢eklerini
kullanarak ilgili bilginin kalitesini degerlendirmektir.

Gerec ve Yontem

22 Agdustos 2022 tarihinde Turkiye'deki poptler arama motoru
olan YouTube kullanilarak bir internet taramasi yapildi. Anahtar
kelime olarak “ileri yas egzersizleri, ileri yas ev egzersizleri, geriatri
ici egzersizler, 65 yas Ustl icin egzersizler” terimleri kullanildi.
Bunlar hastalar tarafinda en sik kullanilan ifadelerdir.

Her bir anahtar kelime ve arama motoru icin ik 560 tane YouTube
videosu degerlendirildi. Yinelenenler ve alakasiz videolar hari¢
tutulduktan sonra kalanlar iki denet¢i (fiziyatrist) tarafindan
puanlandirildi.  Ayrica yiklenen videolar Gg¢ gruba ayrilarak
fiziyatristlerin yUkledigi videolar 1. gruba, fizyoterapistlerin
yukledigi videolar 2. gruba ve diger kisilerin (spor egitmeni, pilates
egitmenleri, diger saglik calisanlari ve ylklenin belli olmayan
videolar) ylkledigi videolar 3. gruba alindi. Calismaya dahil
edilen videolar, DISCERN araci ve GQS kiyaslamalari kullanilarak
degerlendirildi. Ayrica video slresi, begenmesi, begenmemesi,
yorum sayisi, videonun internetteki siresi, video power indeksi
(VPI), goruntileme orani ve begenme oranlari kaydedildi.

DISCERN Olcegi

DISCERN 6lcedi Charnock (4) tarafindan gelistirilmis olup saglik
alanrigin 1998 yilinda kullanilmaya baslanmistir. Gékdogan ve ark.
(8) tarafindan Tirkgeye cevrisi yapilmistir. DISCERN, 16 sorudan
olusup 1'den 5’e kadar derecelendirilir. 1 derece videonun kétd,
5 derece ¢ok iyi oldugunu gosterir. Ayrica tg bélimden olusup ilk
8 soru glvenirliligi, 9 ile 15 arasindaki sorular tedavi icin kaliteli
bilgiyi ve son soru genel bilgiyi degerlendirir. Bu araca gore
toplam ortalama puanlar dikkate alinarak web siteleri 5 gruba
ayrilir: 16-26 arasi ¢cok kotl, 27-38 arasi zayif, 39-50 arasi orta,
51-62 arasi puan iyi ve 63'ten ylksek puan mikemmel puan
olarak degerlendirilir.

GQS: GQS 5 puandan meydana gelmistir. Bir puan; videonun
kalitesiz, bilgi akisin zayif, cogu bilginin eksik ve hastalar icin
yararsiz oldugunu, 2 puan; videonun baz bilgiler vermekle
birlikte hastalar icin kaliteli bilgiler icermedigini ve 3 puan ise
orta kalitede olup hastalar icin bazi énemli bilgiler icerdigini
gosteriyor. DOrt puan videonun kaliteli oldugunu ve hastalar
icin faydall bilgiler icerdigini ve 5 puan ise videonun mikemmel
oldugunu ve hastalar icin ¢ok faydali bilgiler icerdigini gosteriyor.
Video goriintiileme orani: Videonun goérintileme sayisinin
internet Uzerindeki stireye bolinmesiyle elde edilir.

Video begenme orani: Videoyu bedenen kisi sayisinin begenen
ve begenmeyenlerin toplamina bélinmesiyle elde edilir.

VPI: Videoyu begenen kisi sayisinin goriintileme sayisina
carpmaslyla elde edilen sonucu 100°e béllinmesiyle elde edilir.

istatistiksel Analiz

Analizler SPSS (Statistical Package for Social Sciences; SPSS Inc.,
Chicago, IL) 22 paket programinda degerlendiriimistir. Calismada
tanimlayici veriler kategorik verilerde n, % degerleri, surekli
verilerde ise ortalama + standart sapma ve medyan ceyrekler
acikhgr (25-75 persantil degerleri) degerleri ile gdsterilmistir.
Gruplar arasi kategorik degiskenlerin karsilastiriimasinda ki-kare
analizi (Pearson kikare) uygulanmistir. Strekli degiskenlerin
normal dagilima uygunlugu Kolmogorov-Smirnov testi ile
degerlendirilmistir. ikiden fazla degiskenlerin karsilastinimasinda
One-Way ANOVA analizi yapilmistir. Strekli deg@iskenlerin birbiriyle
iliskisinin incelenmesinde Pearson testinden yararlanilmistir. iki
puanlayici arasindaki uyusma derecesini belirlemek icin siniflar
aras! korelasyon katsayisi (ICC) hesaplanmistir (Model: iki Yénli
Karisik; Tip: Tutarlilik). Puanlayicilarin puanlari icin puanlayicilar
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arasl anlasmayi 6lgmek icin Cohen’in kappa katsayisi (k) da
hesaplanmistir. Analizlerde istatistiksel anlamlilik dizeyi p<0,05
olarak kabul edilmistir.

Bulgular

Calismaya dahil edilen 40 videonun 5'i (%12,5) fiziyatrist,
10'u (%25) fizyoterapist ve 25'i (%62,5) digerleri tarafindan
yuklenmistir. Ortalama video suresi 14,0+11,1 dk, izleyen
sayisi ortalamasi 9409,9+14648,0, begenme sayisi ortalamasi
139,4+204,4 olup yorum sayisi ortalamasi 9,2+17,4 seklindedir.
Videolarin ylkleme zamani ortalamasi 809,4+295,9 gln
olarak bulunmustur. Gériintileme orani 11,2+17,8 iken VPI ise
161894,4+847997,9 olarak tespit edilmistir. Birinci gdzlemcinin
DISCERN skoru ortalamasi 41,3+17,5 olup 10'u (%25) ¢ok ké&td,
51 (%12,5) kotd, 15'i (%37,5) orta, 5' (%12,5) iyi ve 5'i (%12,5)
cok iyi olarak degerlendirilmistir. Yine birinci gézlemcinin GQS
skoru incelendiginde 8'i (%20) cok kotl, 5'i (%12,5) kétd,
17'si (%42,5) orta, 8'i (%20) iyi ve 2'si (%5) ¢ok iyi olarak
degerlendirilmistir. ikinci gézlemcinin DISCERN skoru ortalamasi
44,2+17,1 olup 8'1 (%20) cok kétil, 9'u (%22,5) kétii, 10u (%25)
orta, 7'si(%17,5) iyive 6's1(%15) cok iyi olarak degerlendirilmistir.
Yine ikinci gdzlemcinin GQS skoru incelendiginde 4'l (%10) ¢ok
kotl, 13U (%32,5) kotd, 11'i (%27,5) orta, 8'i (%20) iyi ve 4'G
(%10) cok iyi olarak degerlendirilmistir (Tablo 1).

Birinci g6zlemcinin DISCERN skoru ile birinci gdzlemcinin GQS
skoru ve VPI'si arasinda pozitif yénde anlamli bir korelasyon
gorilmistir.  ikinci  gdzlemcinin DISCERN  skoru ile ikinci
gbzlemcinin GQS skoru arasinda pozitif yénde anlamli bir
korelasyon gorilmustur (Tablo 2).

Birinci gdzlemcinin DISCERN skoru ortalamasi 41,3+17,5 iken
ikinci gézlemcinin DISCERN skoru ortalamasi 44,2+17,1 olarak
bulunmustur ve yapilan analize gére ICC degeri 0,898 bulunmus
olup her iki gozlemci arasinda ¢ok iyi uyum oldugu goriimustar.
iki gézlemci arasinda DISCERN skoru kategorisi acisindan yiiksek
duizeyde uyum oldugu gérilmustir (k=0,683, p<0,001) (Tablo 3).
iki gdzlemci arasinda GQS skoru kategorisi agisindan orta diizeyde
uyum oldugu gérilmustir (k=0,550, p<0,001) (Tablo 4).
Videoyu yukleyenler arasinda video kalitesi agisindan anlamli
farklilik gérdlmemistir (p>0,05) (Tablo 5).

Tartisma

Bircok kisi hastaliklarin teshisinde, tedavisinde veya &nlemesi
hakkindaki konularda bilgi sahibi olabilmek icin sosyal medya
platformlarina basvururlar. YouTube kolay ulasilabilirligi ve icerik
cesitliligi nedeniyle glcli bir bilgi kaynagr olmasina ragmen
yayinlanan videolarin kalitesi ve bilgi dizeyi ile ilgi hala soru
isaretleri tasimaktadir. Yayinlanan videolarin cogunlugunun icerigi
bilimsel verilerden ziyade kisisel deneyimlere dayanmaktadir (9).
Biz de geriatrik hastalarin evde yapabilecegi ve geriatrik hastalar
icin yayinlan bu YouTube videolarinin DISCERN ve GQS'ye gdre
kalitesini degerlendirmek istedik.

Calismamizdan elde ettigimiz veriler, YouTube kullanicilarinin
geriatrik ev egzersizi programi ile ilgili videolari siklikla

yuklediklerini, izleyicilerin bu videolari izleme, begeni ve yorum
yapma 6zelligi sayesinde diger kullanicilarla sik sik iletisim halinde
oldugunu gdstermistir. Calismamizda DISCERN 50 ve Ustl
puan alan videolar iyi, 50 alti puan alanlar ise orta-kotl olarak
degerlendirilmistir. Her iki gézlemciye gore yiklenen videolarin
cogunlugun kalitesi DISCERN'e gdre orta-kéti kalitede saptandi
(birinci gdzlemci %75, ikinci gdézlemci %67,5). Calismamiza gére
birinci gézlemcinin DISCERN skoru ortalamasi 41,3+17,5 iken
ikinci g6zlemcinin DISCERN skoru ortalamasi 44,2+17,1 olarak
bulunmustur. Bu analize gére ICC degeri 0,898 olarak bulunmus
olup her iki gdzlemci arasinda cok iyi uyum oldugu gosterilmistir.
Ayrica iki gozlemci arasinda DISCERN skoru kategorisi agisindan
yuksek diizeyde uyum oldugu saptanmistir (x=0,683, p<0,001).
Bu da yash kisiler icin YouTube Uzerinde yayinlanan egzersiz
programlarin yetersiz oldugunu ve daha kaliteli videolara ihtiyag
oldugunu gostermektedir. Arastirmamizda incelenen videolarin
egzersiz programlari hakkinda yeterli bilgi vermedigi, egzersizin
nasll yapilacagi, egzersiz dncesi ve sonrasi isinma ve soguma
periyotlari anlatimadigindan ve egzersizin faydalarindan
bahsedilmediginden dolayr dustk igerikli videolarin sayisinda
artisa neden oldugu distintlmektedir.

Calismamizda videolarin kalitesi GQS'ye gore incelediginde
videolarin kalitesinin orta-kétl kalitede oldugu saptandi. Yine
her iki gdzlemcinin GQS skoru kategorisi agisindan orta diizeyde
uyumlu oldugu gorllmdstiur (k=0,550, p<0,001). Ayrica
gozlemcilerin DISCERN skoru ile GQS agisinda kiyaslandiginda
her iki g6zlemcinin DISCERN skoru ile GQS skoru arasinda pozitif
yonde anlamli bir korelasyon oldugu gérilmdastur.

Calismaya dahil edilen videolarin ¢ogunlugu spor ve pilates
egitmeni ile spor solanlari tarafindan yiklendigi saptanmistir.
Ayrica calismamizin  bulgularina gére videoyu yUkleyenler
arasinda video kalitesi agisindan istatistiksel olarak anlamli bir
fark olmamakla birlikte fiziyatristlerin yukledikleri videolarin
zengin icerikli video sayisi fakir icerikli video sayisindan daha
fazlaydi. Boylece fiziyatristlerin daha fazla zengin icerikli video
Urettikleri sonucuna variimaktaydi.

YouTube'daki saglik hizmetiyle ilgili videolar hakkindaki bilgiler
genellikle yanlis olup hastalarin bu yaniltici bilgilere ulasmasi
oldukca olasidir. Bu, kamuoyunu ve hastaligin birincil algisini
ve yonetimini etkileyebilecedi igin tehlikeli olabilir (10). Ayrica
internet Uzerinden egzersiz programlari hakkinda bilgi edinmeye
calisan kisiler yorumlardan yanlis bilgi edinebilir ve uygunsuz
egzersiz tedavileri yaparak kendisi icin daha kéti sonuglar elde
edebilir. Calismamizda da videolarin egzersiz dncesi ve sonrasi
Isinma ve sogutma periyotlarina cok fazla yer vermedigi tespit
edildi. Bu da egzersiz sirasinda énemli yaralanmalara neden
olabilir.

YouTube'da tibbi bilgi videolarinin kalitesini arastiran ¢ok
sayida calisma bulunmaktadir. Bu calismalarda YouTube'daki
saglik hizmetiyle ilgili videolarin kalitesinin dislk oldugu tespit
edilmistir (11-16). Calismamizda da benzer sekilde sonuglar elde
edilmistir.

2014 yilinda Brooks ve ark. (17) YouTube'da hastalar icin
bilgilendirici bir kaynak olan lomber diskektomi videolarini



1 46 Tuna ve Agir.

Geriatrik YouTube Egzersizlerin Kalitesi

Turk J Osteoporos
2023;29:1439

Tablo 1. Calismaya dahil edilen videolarin tiim 6zellikleri

Ort£SS Ortanca (IQR)

Fiziyatrist 5 12,5
Yukleyen, n (%) Fizyoterapist 10 25,0

Diger 25 62,5
Video suresi (dk) 14,0£11,1 11,0 (5,5-20,0)
izleyen sayisi 9409,9+14648,0 1623,5 (516,0-10179,0)
Begenme sayisi 139,4+204,4 41,5 (16,0-220,5)
Yorum sayisi 9,2+17,4 2,0 (0,0-11,0)
Yikleme zamani (glin) 809,4+295,9 850,0 (835,0-860,0)
Gorlntuleme orani 11,2+17,8 1,9 (0,6-14,4)
Video power indeksi 161894,4+847997,9 609,5 (56,0-18673,5)
DISCERN skoru 41,3+x17,5 42,5 (26,5-51,5)

Cok kot 10 25,0

Kot 5 12,5
EI(SOZ)ERN kategori qta 15 375

iyi 5 12,5

Cok iyi 5 12,5

Cok kotu 8 20,0

Kotu 5 12,5
S%Z)Skom Orta 17 42,5

lyi 8 20,0

Cok iyi 2 5,0
DISCERN skoru 2 44,2+17,1 40,0 (34,0-57,0)

Gok kot 8 20,0

Kotl 9 22,5
DISCERN kategori 2 n (%) Orta 10 25,0

Iyi 7 17,5

Cok iyi 6 15,0

Cok két 4 10,0

Kotd 13 32,5
S%Z;kor“ 2 Orta 11 27,5

lyi 20,0

Cok iyi 10,0
Ort + SS: Ortalama + standart sapma, IQR: Ceyrekler acikligi, DISCERN: Tiiketici Saghigi Bilgileri icin Kalite Kriterleri, GQS: Global Kalite Degerlendirme skalasi

incelemis ve dustk kalitede oldugunu saptamislar. Yine yakin
zamanda Celik ve ark. (14) YouTube'da rotator manset
yaralanmasiyla ilgili videolari incelemisler ve bunlarin kalitesiz
oldugunu bulmuslar. Dingel ve ark. (18) osteoporoz ile ilgili YouTube
videolarini incelemis ve distk kalitede oldugunu tespit etmislerdi.
Demirsoy Kurt ve ark. (19) beyaz nokta lezyonlanyla ilgili YouTube
videolarinin  bilgi  glvenilirligi ve kalitesinin - degerlendirilmesini
inceledigi bir calismada video kalitelerinin yeterli dlizeyde olmadigini
saptamislardir. Calismamizda literatir ile uyumlu olup ileri yas igin
Onerilen videolarin orta diizeyde bir kalitede oldugu saptandi.

YUklenen videolara yapilan yorumlar genellikle begenilmeye
ve tavsiye edilmeye yonelik yorumlardi. Ancak bu yorumlari

yapanlarin videoyu ylkleyenin yakin cevresi olup olmadigdi
bilinmediginden yorumlara gore hareket etmek dogru olmaz.
Ayrica videoyu izleyen, bedenen, yorum yapan ve tavsiye eden
kisilerin yaslari, tibbi bilgi dizeyleri ve egitim dlzeyleri hakkinda
da bilgi sahibi olunmadigindan videoyu begeni ve gériintileme
sayisina gore kaliteli bulmak dogdru olmayabilir. Bundan dolayi bir
videonun kaliteli olup olmadigini degerlendirmek icin DISCERN,
GQS veya JAMA gibi dogrulama araclari kullanilmalidir.

TUm dlnyayl etkisi altina alan koronaviris hastalig-2019
pandemisi doneminde insanlar evde daha cok vakit gegirdi. Bu
da internet kullaniminin artmasina neden oldu. Ozelikle coklu
sistemik hastaliklari olan ve disariya ¢clkamayan geriatrik hastalar
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Tablo 2. Cesitli parametrelerin korelasyonu

DISCERN DISCERN Video power DISCERN
skoru kategori B e O] indeksi DALl kategori 2
) r 10,965 - - - - -
DISCERN kategori
p | 0,000 - - - - -
r |0,938 0,968 - - = =
GQS skoru
p | 0,000 0,000 - - - _
i ; ) r |0,437 0,446 0,438 - - -
Video power indeksi
p | 0,005 0,004 0,005 - - -
r 10,808 0,813 0,790 0,268 - -
DISCERN 2
p | 0,000 0,000 0,000 0,094 - -
. r 10,799 0,803 0,761 0,267 0,980 -
DISCERN kategori 2
p | 0,000 0,000 0,000 0,096 0,000 -
r 10,703 0,725 0,722 0,188 0,930 0,896
GQS skoru 2
p | 0,000 0,000 0,000 0,245 0,000 0,000
DISCERN: Tiketici Saghd Bilgileri icin Kalite Kriterleri, GQS: Global Kalite Degerlendirme skalasi

Tablo 3. Gézlemciler arasinda DISCERN skoru uyumu egzersiz ihtiyaclarini internet Uzerindeki videolarla gidermeye

calistilar. internet (zerindeki videolarn bu kadar kéti-orta

bl o oeietie kalitede olmasi insanlari yanlis yonlendirmeye veya egzersizlerin
g?"__ Kétii | Orta | iyi _(;<.)k yanlis yapiimasina sebep olabili. Bu durum da hekimlerin
e y! interneti daha aktif kullanmasi ve hastaliklarla ilgi bilgileri daha
g.(.)k.. 8 0 0 0 0 cok paylasmasi gerekliligini dogurmaktadir. Hem diinyada hem
kSt de Ulkemizde insanlarin saglik personeline giiveninin daha fazla
[ Kéta | 0 S 4 0 |0 olmasi nedeniyle onlarin yiikledigi videolar daha cok tercih
gozlemci Orta 0 0 9 1 0 edilebilir.
lyi 2 0 2 3 |0
Cok iyi | O 0 0 1 5
DISCERN: Tuketici Saghgi Bilgileri icin Kalite Kriterleri

Tablo 4. Gozlemciler arasinda GQS skoru uyumu

Birinci g6zlemci
Eg:‘u Kétii | Orta | iyi E;’k
Cok kti | 4 0 0 0 0
o Kot 2 5 |6 o |o
'gk(.'jrz‘lce'md Orta 1 o |9 1o
lyi 0 0 2 6 0
Cok iyi 1 0 0 1 2
GQS: Global Kalite Degerlendirme skalasi
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Tablo 5. Video kalitelerinin yiikleyene goére karsilastiriimasi

Fiziyatrist Fizyoterapist Diger .
p-degeri
Sayi (%) Sayi (%) Sayi (%)

Birinci g6zlemci DISCERN skoru 50,0+24,6 41,6+16,8 39,5+£16,4 0,480
Cok kotl (20,0) 2 (20,0) 7 (28,0)
Kotu 1(20,0) 2 (20,0) 2 (8,0)

Birinci gozlemci DISCERN kategori | Orta 1(20,0) 3(30,0) 1 (44,0) 0,588
lyi 0 (0,0) 2 (20,0) 3(12,0)
Cok iyi 2 (40,0) 1(10,0) 2 (8,0)
Cok kétu 0(0,0) 1(10,0) 7 (28,0)
Kétu 2 (40,0) 2 (20,0) 1(4,0)

Birinci gozlemci GQS skoru Orta 1(20,0) 4 (40,0) 12 (48,0) 0,148
lyi 1(20,0) 3(30,0) 4(16,0)
Cok iyi 1(20,0) 0(0,0) 1(4,0)

ikinci gézlemci DISCERN skoru 50,8+25,0 47,3+15,8 41,6+16,0 0,452"
Cok kotu 1(20,0) 1(10,0) 6 (24,0)
Kétu 1(20,0) 3(30,0) 5(20,0)

ikinci gézlemci DISCERN kategori | Orta 1(20,0) 1(10,0) 8(32,0) 0,423™
lyi 0 (0,0) 4 (40,0) 3(12,0)
Cok iyi 2 (40,0) 1(10,0) 3(12,0)
Cok kotu 0 (0,0) 0 (0,0) 4(16,0)
Kotu 3 (60,0) 2 (20,0) 8(32,0)

ikinci gézlemci GQS skoru Orta 0 (0,0) 5 (50,0) 6 (24,0) 0,481
lyi 1(20,0) 2 (20,0) 5 (20,0)
Cok iyi 1(20,0) 1(10,0) 2 (8,0)

"One-Way ANOVA analizi, “"Ki-kare analizi yapilmistir,

DISCERN: Tiketici Saghg Bilgileri icin Kalite Kriterleri, GQS: Global Kalite Degerlendirme skalasi

Sonug Kaynaklar

Sonug olarak calismamiz, Tirkge videolarda ileri yas egzersizleri
ile ilgili bilgi sayisinin ve video kalitesinin distk oldugunu ve bu
durumun risk altindaki kisilere yetersiz bilgi kaynagi sundugu
sonucuna variimistir. Daha kaliteli ve glivenli videolar paylasmasi
icin hekimlere ihtiyac oldugunu gdstermistir.

Etik

Etik Kurul Onayr: Bu calisma icin etik kurulu onay
gerekmemektedir.

Hasta Onayi: Calisma hasta onami gerektirmemektedir.
Hakem Degerlendirmesi: Editorler kurulu ve editorler kurulu
disinda olan kisiler tarafindan degerlendirilmistir.
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Abstract

Objective: In this study, the relationship between osteoporosis severity and fat and muscle mass and strength in osteoporotic men was
compared with anthropometric and ultrasonographic measurements.

Materials and Methods: Forty-three osteoporotic men who applied to the physical medicine and rehabilitation outpatient clinic were
evaluated as follows: osteoporosis severity by dual energy X-ray absorbtiometry T-scores and bone mineral densities (BMD), muscle strength
by Jamar Hand Dynanometer, muscle mass by anthropometric mid arm muscle circumference (MAMC) and ultrasonographic mid-upper arm
muscle thickness, subcutaneous fat thickness by triceps skinfold thickness caliper and ultrasonographic triceps subcutaneous fat thickness. The
smoking use of the patients was noted and their physical activity levels were evaluated with the international physical activity questionnaire.
Results: A statistically significant correlation was found with MAMC and femur neck T-score, femur total T-score, femur total BMD, mid-upper
arm muscle thickness and triceps skinfold thickness caliper (p<0.05, r=0.391, r=0.358, r=0.319, r=0.352, r=0.440, respectively). A statistically
significant correlation was found with mid-upper arm muscle thickness and femur neck T-score, femur neck BMD, femur total T-score and
hand grip strength (p<0.05, r=0.500, r=0.315, r=0.396, r=0.407, respectively). Triceps skinfold measurement was significantly correlated with
ultrasonographic triceps subcutaneous fat thickness, MAMC and hand grip strength (p<0.01, r=0.502, r=0.440, r=0.413, r=0.352, r=-0.440,
respectively).

Conclusion: MAMC and ultrasonographic mid-upper arm muscle thickness measurements are associated with the severity of osteoporosis.
Simple and rapid ultrasonographic and anthropometric measurements can provide information about osteoporosis and sarcopenia in men.
Keywords: Osteoporosis, male, ultrasonography, anthropometric, muscle thickness

Amac: Bu calismada 50 yas Uzeri osteoporotik erkeklerde osteoporoz siddeti ile yag ve kas kitlesi ve kuvveti arasindaki iliski antropometrik
ve ultrasonografik dlctimlerle karsilastirildi.

Gereg ve Yontem: Fiziksel tip ve rehabilitasyon poliklinigine basvuran 43 osteoporotik erkekte, dual enerji X-sini absorbtiyometri T-skorlari
ve kemik mineral yogunluklari (KMY) ile osteoporoz siddeti, Jamar Hand Dynanometer ile el kavrama kuvveti, antropometrik orta kol kas
cevresi (MAMC) ve ultrasonografik orta-Ust kol kas kalinligi 6lcim ile kas ktlesi, triseps skinfold kalinligi kaliper ve ultrasonografik triseps
deri alti yag kalinligi 6lcim ile deri alti yag kalinligi degerlendirildi. Hastalarin sigara kullanimi not edildi ve uluslararasi fiziksel aktivite anketi
ile fiziksel aktivite dlzeyleri degerlendirildi.

Bulgular: MAMC ile femur boyun T-skoru, femur total T-skoru, femur total KMY, ultrasonografik orta-Ust kol kas kalinligi ve triseps skinfold
kalinligr ile istatistiksel olarak anlamli korelasyon saptandi (p<0,05, r=0,391, r=0,358, r=0,319, r=0,352, r=0,440, sirasiyla). Ultrasonografik
orta-Ust kol kas kalinligi ile femur boyun T-skoru, femur boyun KMY, femur total T-skoru ve el kavrama kuvveti ile istatistiksel olarak anlamli
korelasyon saptandi (p<0,05, r=0,500, r=0,315, r=0,396, r=0,407, sirasiyla). Triseps skinfold dl¢cimu triseps subkitan yag kalinligi ile, MAMC
ile ve el kavrama kuvveti ile anlamli korele saptandi (p<0,01, r=0,502, r=0,440, r=0,413, r=0,352, r=-0,440, sirasiyla).

Sonugc: MAMC ve ultrasonografik orta-tst kol kas kalinligi dlcimi osteoporoz siddeti ile iliskilidir. Basit ve hizli ultrasonografik ve antropometrik
Olctimler erkeklerde osteoporoz ve sarkopeni ile ilgili bilgi verebilir.

Anahtar kelimeler: Osteoporoz, erkek, ultrasonografi, antropometri, kas kalinligi
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Introduction

Osteoporosis is described as a ‘silent disease’ because although
it does not cause obvious symptoms when uncomplicated, it can
cause a serious disease burden due to fragility fractures (1). In
the FRACTURK study, it is estimated that there were 1,045,000
individuals with osteoporosis in 2010, and the figures will
increase by 64% to reach 870,000 men and 1,841,000 women
in 2035 (2).

Several studies have been published on the links between bone,
muscle, and adipose tissue, and to better reveal the common
mechanisms in the etiopathogenesis of osteoporosis and
sarcopenia (3,4). Previous studies have shown that bone mass
is more closely related to muscle mass in men than in women
(5-7). This situation is explained by gender specific sex hormone
differences. Differences in bone and muscle properties in men
are controlled by testosterone and IGF-1 levels, and an increase
in these hormones causes an elevation in muscle mass and
strength, while an elevation in estrogen levels in women causes
an increase in bone mass more than muscle (5).

Muscle plays a critical role in regulating bone mass. Relationships
between body composition, bone mineral density (BMD) and
osteoporosis have been reported in clinical studies (8,9). In the
studies of Gjesdal et al. (8), it is demonstrated that lean muscle
mass is more strongly associated with BMD of the femoral
neck in middle-aged and older men and women compared to
fat mass, while fat mass is a much stronger indicator of BMD
among women.

Muscle-bone relationship is reported to be best observed in the
non-weight-bearing and non-dominant upper limbs, which are
not subjected to higher than normal mechanical loads. In their
study, Klein et al. (10) reported that the age-related decrease in
muscle cross sectional area (CSA) was more pronounced in the
arm than in the forearm and the decrease in muscle size and
strength with age contributes significantly to the decrease in
bone cortical area.

Among studies investigating the relationship between muscle
characteristics and osteoporosis, there is little information about
the relationship between upper extremity anthropometry and
osteoporosis. An emerging anthropometric measurement in
recent years, mid-arm muscle circumference (MAMC) has been
shown to be a marker of muscle mass, with a significantly
inverse relationship between MAMC and mortality in older
men (11). MAMC is an practical and convenient bedside
anthropometric measurement and recently be reported as a
marker for osteoporosis in male population (12).

In addition to clinical and anthropometric measurements,
real time ultrasonography (USG) is a proposed method that is
accurate in determining size, location and texture of soft tissue
structures and is easily accessible, low-cost and suitable for daily
practice. There are studies reported that muscle ultrasonographic
evaluation may be a reliable tool in estimating muscle mass
(13,14). However, no study evaluating anthropometric

measurements and ultrasonographic measurements together
and investigating their relationship with osteoporosis in adult
men is found within our knowledge.

In this study, the relationship between osteoporosis and muscle
strength, ultrasonographic measurement of upper arm muscle
thickness and MAMC were investigated in osteoporotic adult
men.

Materials and Methods

A cross-sectional study conducted to investigate the relationship
between mid upper arm muscle thickness and subcutaneous
fat thicknesses measured ultrasonographically, anthropometric
measurements and femoral neck and total bone mineral
densities in adult osteoporotic men. Forty-three osteoporotic
men who applied to the physical medicine and rehabilitation
outpatient clinic between February and December 2021 were
included.

Men with a T-score of -2.5 and below in dual energy X-ray
absorbtiometry according to the World Health Organization
criteria and diagnosed with osteoporosis were included in the
study (15).

Patients diagnosed with secondary osteoporosis and patients
with malignancy, thyroid/parathyroid disease, diabetes mellitus,
cardiovascular disease, and patients using antiepileptics,
antiandrogenic medications or steroids were excluded.

Ethics committee approval for the study was obtained from
istanbul Medeniyet University Goztepe Training and Research
Hospital Clinical Research Ethics Committee (decision no:
2020/0089, date: 19.02.2020). The study was conducted in
accordance with the Declaration of Helsinki according to the
STROBE checklist and all participants gave written consent
before the study.

Demographic Data

Age, smoking status and daily activity levels of the patients
were recorded as demographic parameters. The activity of
the participants during a day was evaluated with international
physical activity questionnaire (IPAQ) short form (16). Physical
activity scores noted as MET minutes a week and dividen into 3
categories as low/moderate/high activity levels.

Anthropometric Measurements

Anthropometric measurements were made using a tape
measure and skinfold caliper by the same researcher.

Body mass index was calculated as body weight in kilogram and
the square of the height in meters (kg/m?).

Triceps skinfold (TS) thickness: The measurement was made with
a skinfold thickness caliper. During the measurement, the subject
was standing with his arms hanging freely to the sides without
straining and the person taking the measurement is behind the
subject. The measurement was taken over the triceps muscle at
the back of the upper arm and in the middle of the upper arm
(middle between the acromion and the olecranon points). The skin
lifted between the fingers was be perpendicular to the ground.
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Mid upper arm circumference (MUAC): The arm is bent 90°
from the elbow, the midpoint between the acromial protrusion
on the shoulder and the olecranon protrusion on the elbow is
marked, and the circumference is measured with a non-flexible
measuring tape to estimate muscle mass.

MAMC (cm): MAMC was calculated as: MUAC (cm) - 0.3142 x
TS thickness (mm) (17).

Hand Grip Strength

Hand grip strength was measured using Jamar Hand
Dynamometer (manufactured by Patterson Medical) following
published procedures (32). Measurements were made while
the individual was in an upright sitting position (without arm
support on the sitting surface), the arm was kept in a free
position, the knee angle was 90 degrees, the elbow angle was
90 degrees, and the wrist was kept without deviation and the
dynamometer was held in an upright position. The measurement
was performed for both hands 3 times with an interval of 10
seconds and the average of the 3 measurements was taken.
The highest force (in kg) was taken for the dependent variable.

Ultrasound Measurements

A B-mode ultrasound device (Toshiba Aplio SSA-770A™) with a
7.5 MHz linear transducer was used. The ultrasound examination
of all subjects was performed by the same experienced
musculoskeletal sonographer. In order to eliminate changes in
muscle thickness and muscle echo intensity, attention was paid
to apply minimum and equal pressure to the probe during
ultrasound scans. By applying water-based gel to the probe,
surface tension formation was prevented by preventing air from
remaining between the probe and the skin. The transducer was
held perpendicular to the skin, and the depth was adjusted to
visualize the humerus.

The patients were positioned in an upright position standing
with the elbows 90° flexed. A mark was made on the skin at the
midpoint between the tip of the acromion and the olecranon
process. Thickness of the mid upper arm muscle was measured
from the subcutaneous adipose tissue to humerus and thickness
of triceps subcutaneous fat thickness was measured from dermis
to muscle (Figure 1).

This examination was performed 3 times, and the average of 3
measurements was noted.

Statistical Analysis

Before the study, power analysis was performed using the G
power program to determine the number of samples. When
the correlation analysis coefficient was taken as 0.3, the effect
size was calculated as 0.55. When alpha 0.05 and 1-beta 0.99
were accepted, the number of samples to be included in the
study was found to be 39. All data were evaluated using the
IBM SPSS Statistics (Statistical Package for Social Sciences,
version 22.0, IBM, USA) program. Shapiro-Wilk test was used to
determine whether the quantitative variables were suitable for
normal distribution. Descriptive statistics of quantitative variables
were given as mean * standard deviation and as frequency for

skin

subcutaneous fat

muscle thickness

humerus

Figure 1. Ultrasonographic assessment of mid upper arm muscle
thickness

categorical variables. Spearman and Pearson correlation analysis
was applied to determine whether there was a relationship
between quantitative variables. Cohen’s classification was used
for the effect size of the relationship is the correlation coefficient
(18). For all tests, the statistical significance level was accepted
as 0.05 or 0.01.

Results

Demographic and clinical data of the participants are given in
Table 1.

Correlation analysis between anthropometric, ultrasonographic
measurements and BMD, T-score measurements are given in
Table 2.

When the correlation of ultrasonographic mid upper arm muscle
thickness measurement and osteoporosis parameters was
examined; Large statistically significant relationship between
muscle thickness and femur neck T-score (p<0.01, r=0.500),
moderate statistically significant relationship between muscle
thickness and femoral neck BMD (p<0.05, r=0.315) and
moderate statistically significant relationship between muscle
thickness and femur total T-score (p<0.01, r=0.396) was found.
No statistically significant relationship was found between
smoking status and femoral neck and femoral total BMD
(r=0.130, p=0.406; r=0.209, p=0.179, respectively). But
statistically significant medium relationship was found between
smoking status and MAMC (r=-0.346, p=0.023).

No statistically significant relationship was found between
IPAQ score and femoral neck and femoral total BMD (r=0.194,
p=0.213; r=0.286, p=0.063, respectively). No statistically
significant medium relationship was found between IPAQ score
and MAMC (r=0.182, p=0.244).
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Table 1. Characteristics of the participants (n=43)

Table 2. Correlation analysis between anthropometric,

Correlation analysis between anthropometric, ultrasonographic
measurements and hand grip strength are given in Table 3.
Intraclass correlation coefficients (ICC) were calculated to
evaluate intra-rater reliability of muscle and fat thickness
measurements by ultrasound.

The ICC value was 0.997 [95% confidence interval (Cl) 0.992
to 0.999] for mid upper arm muscle thickness USG, and 0.992
(95% Cl 0.980 to 0.997) for triceps subcutaneous fat thickness
UsG.

Discussion

In this study, the relationship between osteoporosis severity and
muscle mass and strength in osteoporotic men was compared
with anthropometric and ultrasonographic measurements.
Osteoporosis is considered a primarily female disease, therefore
male osteoporosis is underestimated, underdiagnosed and
undertreated. However, studies have reported a significant risk
of fragility fracture of 13% in a 50-year-old man and 25% in an
80-year-old man (19,20).

A relationship between BMD and muscle mass and muscle
strength in elderly people has been reported in the literature
(21). There is an increasing number of publications showing
that this muscle-bone relationship is more prominent in men.

Age (years), mean + SD 64.06+7.38 ultrasonographic measurements and bone mineral
: density, T-score measurements (n=43)

BMI (kg/m?), mean + SD 26.72+4.25

Femur | Femur | Femur | Femur
Femur neck T-score, mean + SD -1.59+0.77 T - total total
Femur neck BMD, mean + SD 0.90+0.16 T-score | BMD T-score | BMD
Femur total T-score, mean + SD -2.17+0.47 VUe rho | 0.398™ | 0.241 0.367° | 0.330°
Femur total BMD, mean + SD 0.80+0.11 p 0.008 0.120 0.015 0.031
Hand grip strength (n), mean + SD 46.74+11.99 NINVE rho | 0.391" | 0.233 0.358" | 0.319°
Mid u;ip;rjarm circumference (cm), 31.0044.47 p 0.009 0.132 0.018 0.037
mean = USG rho |-0.195 |-0.184" |-0.226 |-0.234
Mid arm muscle circumference (cm), 30 564441 at o 0.210 0.238 0.145 0.131
mean + SD * .
T Kinfold thick lper (mm) e rho | 0.500” | 0.315™ |0.396™ | 0.170
riceps skinfo ickness caliper (mm), mus
meafj +5D P 13.95+3.66 p |0001 0039 [0.009 0275

i - rho | 0.168 0.124 0.084 0.066
Triceps subcutaneous fat thickness USG 8.7343.03 TST caliper
(mm), mean £ SD p 0.281 0.427 0.594 0.673
Mid upper arm muscle thickness USG "p<0.05, "p<0.01, 'Pearson correlation test
(mm), mean + SD 30.06+6.85 MUAC: Mid upper arm circumference, MAMC: Mid arm muscle circumference,

USG: Ultrasonography, TST: Triceps skinfold thickness, BMD: Bone mineral
IPAQ score (MET), mean = SD 248.37+271.27 density
IPAQ category, n (% . .

- Q 2 ry (%) In a study conducted on a group of male osteoporotic patients
ity Eey 10(23.3) over the age of 65 with a very high sample size, sarcopenia was
Inactive 33(76.7) reported to be a predictor of risk of fracture independent of
Smoking status, n (%) BMD (6). Also in another study conducted in a cohort of 4000
Yes 15 (34.9) Chinese men and women aged 65 and over, sarcopenia was
No 28 (65.1) found to be significantly associated with all fractures in men,
SD: Standard deviation, USG: Ultrasonography, BMD: Bone mineral density, but not in women (7)

IPAQ: International physical activity questionnaire, BMI: Body mass index In this study, ultrasonographic measurement of mid-upper

arm muscle thickness was found to be significantly correlated
with femoral neck T-score, femoral neck BMD and femur total
T-score. MAMC measurement was also found to be significantly
correlated with femur total T-score and BMD and femur neck
T-score. Significant correlation was revealed between the two
measurements (MAMC and ultrasonographic measurement of
mid-upper arm muscle thickness). MAMC has been previously
reported as a muscle mass marker in evaluation of sarcopenia
(22). Cano et al. (11) reported MAMC as an indicator of
mortality in elderly men. Kuo et al. (23) reported in their study
on 731 community-dwelling adults aged 65 and older that
the relationship between sarcopenia and osteoporosis was
more pronounced in males. Chao et al. (12) recently reported
that MAMC may be an indicator of osteoporosis in men, but
not in women, in their study of a large population of 10,000
people. Similar to Chao et al. (12), in this study, MAMC was
associated with osteoporosis in men. While MAMC can be used
to estimate muscle mass and screening osteoporosis in clinical
practice, it can also be estimated more precisely with a cost-free
and bedside ultrasonographic mid upper arm muscle thickness
measurement.

Baek et al. (24) compared ultrasonographic measurements of
certain muscle groups according to gender in the estimation of
appendicular skeletal muscle mass in sarcopenia screening, and
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Table 3. Correlation analysis between anthropometric, ultrasonographic measurements and hand grip strength (n=43)

el MAMC TST caliper USG fat USG mus
strength
i rho 1 -0.022 -0.413" -0.292 0.407""
Hand grip strength
p - 0.890 0.006 0.058 0.007
rho - 0.440™ 0.160 0.352"
MAMC
p - 0.003 0.306 0.021
) rho - 1 0.502"" 0.028
TST caliper
p - - 0.001 0.858
rho = = 1 -0.225
USG fat
p = = = 0.147
rho - - - 1
USG mus
p - - - -
“p<0.05, “p<0.01
MAMC: Mid arm muscle circumference, USG: Ultrasonography, TST: Triceps skinfold thickness

showed the relationship of biceps, triceps and rectus femoris
muscles with sarcopenia in men. These results show that muscle
USG is a method that can be easily used in sarcopenia screening
and measurements of various muscles can be used in sarcopenia
screening. Klein et al. (10) reported a greater reduction in age-
related muscle CSA in the arm than in the forearm. Since MUAC
is measured in the calculation of MAMC, the measurement of
the same region provides standardization, due to proposition of
Klein et al. (10), and the convenience of measuring the same
area for the clinician, mid upper arm muscle measurement was
used in this study.

While no correlation was found between TS thickness and
osteoporosis, TS thickness was positively correlated with
ultrasonographic triceps subcutaneous fat thickness and MAMC,
and negatively correlated with hand grip strength. The MAMC
as muscle mass indicator and hand grip strength as indicator of
muscle strength are included in the sarcopenia diagnostic criteria.
Although the severity of osteoporosis cannot be estimated by
measuring subcutaneous fat thickness with a skinfold caliper or
USG, it seems to be useful in sarcopenia screening.

In this study, no relationship was found between smoking status,
physical activity level and the severity of osteoporosis. However, a
relationship was found between smoking status and MAMC. It is
known that smoking and sedentary life are important risk factors
for osteoporosis (25). Chao et al. (12) also found correlation
between smoking and MAMC tertiles in their study and included
them in the modeling, and they found a relationship between
the included model and osteoporosis. In the Framingham Heart
Study, Visser et al. (26) reported that smoking and reduced
physical activity were associated with lower BMD in elderly
men and women. In this study, participants did not show a
homogeneous distribution in terms of physical activity levels.
With the small sample size of the study, the fact that 80% of
them are physically inactive may be the reason for this result.

This is the first study to investigate the relationship between
anthropometric and ultrasonographic muscle and fat thickness
measurements and osteoporosis in men to our best knowledge.

Study Limitations

However, the study has some limitations. The small sample size
of the study is the primary limitation. Since the study sample was
not homogeneously distributed in terms of physical activity level,
no relationship was found between physical activity, MAMC and
osteoporosis severity. This relationship may be demonstrated in
a more homogeneous group.

Conclusion

In conclusion, MAMC, an anthropometric measurement, and
ultrasonographic mid upper arm muscle thickness measurement
were found to be associated with the severity of osteoporosis.
Secondly, it can be suggested that the measurement of TS
thickness can be used in screening for sarcopenia. Simple and
rapid ultrasonographic measurements can provide information
about osteoporosis and sarcopenia in men.
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Evaluation of Vitamin D Levels in Patients Treated in Physical
Medicine and Rehabilitation Service

Fiziksel Tip ve Rehabilitasyon Servisinde Tedavi Alan Hastalarda D Vitamin Duzeylerinin
Degerlendirilmesi

@ Esra Sahingéz Bakirci, ® Giilseren Demir Karakilic, ® Ferda Biiytik
Yozgat City Hospital, Clinic of Physical Medicine and Rehabilitation, Yozgat, Turkey

Abstract

Obijective: The background of our study is to detect the frequency of vitamin D deficiency in hospitalized patients who had been administered
physical medicine and rehabilitation (PMR) programs and the distribution of vitamin D deficiency according to patient groups.

Materials and Methods: A total of 1210 patients (805 females and 405 males) who received a PMR program in the inpatient clinics of
a secondary state hospital between 01.01.2017 and 01.08.2022 were retrospectively included in the study. Age, gender, hospitalization
diagnosis, serum 25-hydroxyvitamin D [25(OH)D] values were recorded.

Results: The median age of the participants was 64 (54-72). The median 25(0OH)D value was 13.16 (8.73-19.36). When the participants
were categorized into groups considering the diagnoses for which they were applied the physical therapy program, and 25(0OH)D values were
compared, a meaningful difference was determined between the diagnosis groups (p=0.020). The lowest median value was found in the
group with internal derangement of the knee, muscle, and tendon injury group, followed by the neurologic rehabilitation group. The highest
median 25(0OH)D level was determined in the orthopedic rehabilitation group. Vitamin D deficiency or insufficiency was found in 93,9% of
the patients. The neurologic rehabilitation group had the highest severe deficiency ratio (38.1%).

Conclusion: Vitamin D deficiency is often seen in patients hospitalized in PMR services. Therefore, we think measuring vitamin D levels
during hospitalization and providing replacement and maintenance treatments if deficiency is detected may improve rehabilitation outcomes.
Keywords: Vitamin D, deficiency, rehabilitation, inpatient

Amag: Calismamizin amaci fiziksel tip ve rehabilitasyon (FTR) servislerinde yatarak tedavi alan hastalarda D vitamini eksikligi oranini ve hasta
gruplarina gore dagilimini belirlemektir.

Gereg ve Yontem: Calismaya ikinci basamak bir devlet hastanesinin FTR servislerinde 01.01.2017-01.08.2022 tarihlerinde yatarak tedavi alan
805'i kadin ve 405'i erkek olmak Uzere toplam 1210 hasta retrospektif olarak dahil edildi. Tum hastalarin yas, cinsiyet, hastaneye yatis tanis,
hastaneye yatis tarihindeki 25-hidroksivitamin D [25(OH)D] degerleri kaydedildi.

Bulgular: Calismaya alinan hastalarin yas ortalamasi 64'ti (54-72). Ortalama 25(OH)D diizeyi 13,16'ydi (8,73-19,36). Hastalar fizik tedavi
programi aldiklari tanilara gore gruplara ayrildiginda ve 25(OH)D dizeyleri degerlendirildiginde, tani gruplari arasinda bulunan farklilik
anlamliydi (p=0,020). En dustk ortanca degeri dizin i¢ bozuklugu, kas ve tendon yaralanmasi olan grupta bulunurken; bunu norolojik
rehabilitasyon grubu izledi. En ylksek ortanca degeri ise ortopedik rehabilitasyon grubunda olan hastalarda bulundu. Hastalarin %93,9'unda
D vitamini eksiklik veya yetersizligi saptandi. En yiksek ciddi eksiklik orani ise nérolojik rehabilitasyon grubundaydi (%38,1).

Sonug: FTR servislerinde yatan hastalar D vitamini eksikligi acisindan risk altinda olan bir poptlasyondan olusmaktadir. Bu nedenle
hastalarimizin servislere kabul asamasinda D vitamini degerinin rutin 6lcim yapilip, replasman ve idame tedavilerinin yapilmasinin optimal
rehabilitasyon sonuclarina ulasabilmek agisindan faydali olabilecegini disiinmekteyiz.

Anahtar kelimeler: D vitamini, eksiklik, rehabilitasyon, yatan hasta
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Introduction

Vitamin D was first discovered in 1913 (1). Vitamin D, in the
structure of a steroid hormone, is effective in bone metabolism
and increases the absorption of calcium, phosphorus, and
magnesium (2). Although its primary activity site is bone
metabolism, vitamin D receptors are determined in many
systems in the body (3). Vitamin D deficiency was found a factor
in the etiopathogenesis of many diseases, including autoimmune
diseases, depression, type 2 diabetes, heart diseases, cancer,
sarcopenia, osteoporosis, and infections in some studies
(4,5). Approximately 60% of adults worldwide have vitamin
D deficiency (6). A serum 25-hydroxyvitamin D [25(OH)D]
level below 20 ng/mL (50 nmol/liter) is defined as vitamin D
deficiency, and a serum 25(OH)D level of 21-29 ng/mL (525-725
nmol/liter) is determined as vitamin D insufficiency (7). A serum
25(0OH)D value below 10 ng/mL is thought to increase the risk
of osteomalacia (8). Above the age of 70 years, decreased sun
exposure and synthesis in the skin have a negative effect on
vitamin D levels.

Vitamin D deficiency is often seen in children, adolescents, and
the elderly people (9). Female gender, age, dressing style, living in
a nursing house, hospitalization, and obesity are accepted as risk
factors for low vitamin D levels (2,10). Some studies has shown
that patients participating in inpatient rehabilitation programs
have many risk factors for low vitamin D values, including senility,
multiple co-morbid diseases, and decreased mobilization (11).
Patients receiving inpatient treatment in physical medicine and
rehabilitation (PMR) services are mostly treated for neurological
rehabilitation, such as hemiplegia and paraplegia, orthopedic
rehabilitation, degenerative joint diseases, and spine-related
pain, such as cervical and lumbar disc lesions (12). Various
studies found that low vitamin D levels were often in neurologic
rehabilitation patients, and improvement in various neuromotor
areas is observed with vitamin D replacement (13,14). Some
studies showed that low vitamin D values lead to increased pain
and analgesic consumption (15). Studies evaluating vitamin
D supplementation on pain scores in participants with low
vitamin D levels have showed conflicting results (16). It was
found that adequate serum 25(0OH)D values decreased risk of
falls and fractures in the older people (3). The measurement
of serum 25(OH)D levels and supplementation, if necessary, in
patients receiving physical therapy programs in inpatient clinics
may contribute to neuromotor development and decrease pain
scores, the risk of fracture, and falls. For this reason, we aimed
to assess vitamin D deficiency in rehabilitation patients and
determine the groups at risk for low vitamin D levels.

Materials and Methods

Patients who received inpatient treatment in the PMR services of
a secondary state hospital between 01.01.2017 and 01.08.2022
were retrospectively included in the study. Age, gender,
diagnosis of hospitalization, 25(0OH)D, calcium, phosphorus,
and parathormone values during hospitalization were recorded.

Ethical approval was obtained from the Ankara City Hospital
Clinical Research Ethics Committee before study (decision no:
E2-22-2357, date: 07.09.2022).

Statistical Analysis

All analyses were performed with SPSS 25.0 (IBM®, USA).
The data of our study are presented with frequencies and
percentages. Kolmogorov-Smirnov test was used for normality
analysis. Numerical variables that did not show normal distribution
were presented as the median and interquartile range (IQR:
25-75™ percentile). The chi-square test was applied to compare
categorical data between groups, and the likelihood ratio was
used. For the comparison of numerical variables between more
than two groups, the Kruskal-Wallis test was used because of
non-parametric distribution. Spearman correlation analysis was
used to assess the variables associated with serum 25(OH)D
values. P<0.05 was accepted for statistical significance.

Results

Data from 1210 patients, 805 women, and 405 men were
analyzed for the study. The median age of the participants
was 64 (IQR: 25"-75™: 54-72). Patients with stroke, paraplegia,
tetraplegia, multiple sclerosis, and Parkinson’s disease were
included in the neurological rehabilitation group. In contrast,
the orthopedic rehabilitation group included patients receiving
post-fracture and arthroplasty rehabilitation. Degenerative
arthropathies and rheumatic diseases were grouped, and
patients receiving treatment for cervical, thoracic, and lumbar
disc lesions were grouped under the intervertebral disc lesions
group. When the patients were evaluated according to the
diagnostic groups, the group with the highest number of patients
was the intervertebral disc lesions group. The distribution of the
patients according to the diagnostic groups is shown in Table 1.
No meaningful difference was determined between genders
in terms of vitamin D levels (p=0.392). No correlation was
determined between age and serum 25(OH)D values (p=0.064).
The median level of 25(0OH)D and the biochemical values of the
participants are shown in Table 2.

Table 1. The distribution of the patients according to
diagnostic groups

Diagnostic group (n/%)
Degenerative and rheumatic diseases 137 (11.3)
Intervertebral disc lesions 438 (36.2)
Internal derangement of the knee, muscle,

. 9= 38 (3.1)
and ligament injuries
Lymphedema 19 (1.6)
Neurological rehabilitation 388 (32.1)
Shoulder pathologies 133 (11.0)
Orthopedic rehabilitation 38 (3.1)
Per.lphenc neuropathy or peripheric nerve 19 (1.6)
lesions
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A meaningful difference was determined between the groups
when the patients were compared regarding 25(0OH)D levels

therapy program (p=0.020). The lowest median value was found
in the group with internal derangement of the knee, muscle,

and tendon injury, followed by the neurologic rehabilitation
group. The highest median value was found in patients receiving
orthopedic rehabilitation (Table 3).

Only 6% of patients (73/1210) had normal 25(OH)D values. No
patient was found to have a toxic level (>150 ng/mL) of 25(0OH)
D. The distribution of patients according to serum 25(OH)D
values is summarized in Table 4.

According to 25(0OH)D deficiency classification of the patients
according to the diagnostic group, severe deficiency was
determined often in the neurological rehabilitation patients
(38.1%), and the highest rate of normal levels was found
in patients with lymphedema and peripheral neuropathic/
peripheral nerve lesions. There was only a significant difference

according to the diagnostic groups they received physical

Table 2. 25-hydroxyvitamin D and other biochemical
values of the participants

25-hydroxyvitamin D (ng/mL) 13.16 (8.73-19.36)
Calcium (mg/dL) 9.3 (9.09.6)
Phosphorus (mg/dL) 3.8 (3.4-4.3)
Alkaline phosphatase (1U/mL) 80.0 (67.0-94.0)
Parathormone (pg/mL) 49.1 (33.4-66.2)

Table 3. Serum 25-hydroxyvitamin D levels of the

patients in terms of diagnostic groups
25-hydroxyvitamin

Diagnostic group D (ng/mL)" p-value in .severei deﬂcie.ncy petvveen neurological rehabilitatio.n a.nd
e p— 1385 (3272053 patients in the disc lesions group (p=0.0?8). Th.e categorization
treumeiite dlsesses . . . of 25(0OH)D values according to the diagnostic group of the
Intervertebral disc lesions | 14.09 (9.65-20.70) patients is shown in Table 5.

Internal derangement ] .

of the knee, muscle, and | 11.45 (8.50-17.34) Discussion

ligament injuries

9 J 0.020 Vitamin D deficiency is seen worldwide. The role of 25(OH)D in

13.69 (9.58-16.24)
12.16 (7.82-17.84)
12.99 (8.86-21.40)
15.57 (9.91-19.37)

LpiEdeniz the improvement of balance, gait speed, and functional capacity

and in the decrease of falls and fractures were shown in many
studies (11,17). In a meta-analysis study conducted in 2019,
prevalence 25(0OH)D deficiency in Turkey was found to be 63%
(18). Our study found vitamin D deficiency in 76% and deficiency
or insufficiency in 93.9% of patients hospitalized in PMR services.
Vitamin D deficiency is often seen in patients hospitalized in
PMR services. It was found vitamin D deficiency was more often
in women; 25(0OH)D deficiency were associated with age, and
obesity in a study (10). We found no difference in vitamin D

Neurological rehabilitation

Shoulder pathologies

Orthopedic rehabilitation

Peripheric neuropathy or

PUeT : 11.7 (7.60-25.03)
peripheric nerve lesions

"Median (interquartile range; 25-75% percentile)

Table 4. Distribution of the patients according to

25-hydroxyvitamin D level

Severe deficiency <10 (ng/mL) 385 (31.8%) levels according to age and gender. This discrepancy may be
Deficiency 1020 (ng/mL) 535 (44.2%) related tlo the age diﬁstribution of th(? patientslvvho participated in
T — 220-30 (ng/mL) 217 (17.9%) the studies. In a review conducted in 2021, it was repolrted that
. the frequency of low 25(OH)D levels was more often in elderly,

Normal =30 (ng/mL) 73 (6.0%) obese, hospitalized patients, and nursing house inhabitants (19).
Table 5. The category of 25-hydroxyvitamin D deficiency of the patients regarding the diagnostic group

Severe SR Insufficiency Normal level
Diagnostic group deficiency (=10-20 ng/ X

(<10 ng/mL) mL) (=20-30 ng/mL) | (=30 ng/mL)
Degenerative and rheumatic diseases (n=137) 43 (31.4) 57 (41.6) 30(21.9) 7 (5.1)
Intervertebral disc lesions (n=438) 116 (26.5) 207 (47.3) 84 (19.2) 31(7.1)
Internal derangement of the knee and muscle and
ligament injuries (n—38) 13 (34.2) 17 (44.7) 5(13.2) 3(7.9)
Lymphedema (n=19) 5(26.3) 12 (63.2) - 2 (10.5)
Neurological rehabilitation (n=388) 148 (38.1) 164 (42.3) 60 (15.5) 16 (4.1)
Shoulder pathologies (n=133) 42 (31.6) 52 (39.1) 28 (21.1) 11(8.3)
Orthopedic rehabilitation (n=38) 9 (23.7) 21 (55.3) 7 (18.4) 1(2.6)
(F’rfilfg)erlc neuropathy or peripheric nerve lesions 9 (47.) 5 (26.3) 3(15.8) 2 (10.5)
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Similarly, we also found a high frequency of 25(0OH)D deficiency
in the inpatient participants consisting of predominantly elderly
patients.

The frequency of low vitamin D levels was determined in 95.2%
of patients with paraplegia in the study by Ozgirgin et al. (20).
Although serum 25(0OH)D values were meaningful lower in
the patients with paraplegia, this difference was not clinically
significant. Also, ambulation status was reported as an important
factor affecting serum 25(OH)D values. The frequency of low
vitamin D levels was determined in 83% of patients admitted to
subacute rehabilitation clinics (21). Similar to these studies, we
found frequency of low vitamin D levels in 95.9% of participants
in the neurologic rehabilitation group, including patients with
spinal cord injuries.

A research that examined the serum 25(OH)D values of
hospitalized rehabilitation patients found that, frequency of
25(0OH)D deficiency were more than the average of normal
population in parallel with our data. Vitamin D levels of non-
ambulatory patients were found to be lower than those of
ambulatory patients, and it was recommended that attention
should be paid to 25(0OH)D values in people hospitalized in
rehabilitation clinics (22). In a study conducted in our country,
it was shown that 25(0OH)D usement provided a meaningful
improvement in balance and functional capacity in patients with
hemiplegia (14). The optimal replacement dose may be planned
with the determine of 25(OH)D values at the beginning of
rehabilitation program. In a study conducted in a rehabilitation
center serving elderly patients, 25(OH)D values were determined
normal only 4% of the patients similar to our study (3).
Mobilization scores and serum 25(OH)D values were
correlated with each other in a study conducted in an inpatient
rehabilitation center. The study also reported that patients with
low vitamin D values had prolonged durations of hospitalization.
(23). The diagnosis of determine of low 25(OH)D values and
supplementation can shorten the duration of hospitalization and
thereby reduce the complications associated with prolonged
hospitalization, and also may reduce healthcare costs.

When evaluated according to the diagnostic groups, the lowest
median vitamin D value was found in patients with internal
knee disorders, muscle and tendon injuries, and then in the
neurologic rehabilitation group. Especially in knee pathologies,
impaired ambulation and thus decreased sun exposure may
be associated with this finding. In neurological rehabilitation
patients, decreased sun exposure due to ambulation difficulties
and decreased 25(0OH)D production in the skin due to the older
age group can cause for low 25(0OH)D values. The fact that the
highest median serum 25(OH)D value was found in patients
receiving orthopedic rehabilitation may be caused from the
supplement of 25(0OH)D supplements in these patients after a
fracture.

Study Limitations

Our study has some limitations. Lack of information about the
function and mobilization status of the patients and the use of

vitamin D supplements are limitations of our study. On the other
hand, analyzing a high number of patients at risk for low 25(0OH)
D values and detecting a high frequency of low vitamin D levels
among this population may be considered valuable aspects of
our study.

Conclusion

Vitamin D deficiency is often seen in patients hospitalized in
PMR services. We believe that the diagnosis and appropriate
treatment of vitamin D deficiency may improve rehabilitation
skills by improving muscle strength, balance and gait. So, we
suggest that routine measurement of serum 25(OH)D levels at
the begining time of rehabilitation may be beneficial.
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Abstract

Obijective: This study aimed to assess osteoporosis knowledge among individuals diagnosed with type 2 diabetes mellitus (T2DM) receiving
care in Ulaanbaatar hospitals.

Materials and Methods: Conducted as a cross-sectional survey, the study included 644 participants, both male and female, aged between
20 and 65, all diagnosed with T2DM. Participants completed an online questionnaire evaluating their understanding of international
osteoporosis within a 20-30-minute timeframe, amid the coronavirus disease-2019 pandemic in 2021. Knowledge levels were categorized
using an Osteoporosis Knowledge Assessment Tool (OKAT), defining a good score as =20, a moderate score as 14-19, and a poor score as
=1-13. Multivariate logistic regression analyses were employed to discern predictors of OKAT scores.

Results: Among the participants, 90.2% were married, 3.6% were unmarried, and 6.2% were divorced. Osteoporosis knowledge varied,
with 1.08% demonstrating good knowledge, 25.62% having intermediate knowledge, and 73.3% possessing poor knowledge. Participants
were stratified by T2DM duration, revealing that 47.5% had been diagnosed for 0-5 years, 26.86% for 6-10 years, and 25.62% for more
than 11 years. Smoking was reported by 25% of participants, with 78.5% of males and 69.4% of females exhibiting poor osteoporosis
knowledge. Among smokers, 0.6% had good knowledge, 24.2% had moderate knowledge, and 75.2% had poor knowledge. After adjusting
for gender, odds ratios (OR) indicated that lower education was significantly linked to osteoporosis knowledge in T2DM (OR, 1.50; p=0.002).
Additionally, OR for ophthalmic diseases and rheumatoid arthritis demonstrated a significant impact on osteoporosis knowledge in T2DM
(OR, 1.01; p=0.001; OR, 1.20; p=0.001).

Conclusion: Patients aged 20-65 diagnosed with T2DM displayed insufficient knowledge about osteoporosis. The findings underscore the
necessity for enhancing awareness and understanding of osteoporosis, particularly among individuals with diabetes.

Keywords: Osteoporosis, diabetes, knowledge

Amag: Bu calismanin amaci, Ulan Batur hastanelerinde tedavi géren tip 2 diabetes mellitus (T2DM) tanili bireyler arasinda osteoporoz bilgisini
degerlendirmektir.

Gereg ve Yontem: Kesitsel bir anket olarak ylritilen calismaya, yaslar 20 ile 65 arasinda degisen ve timi T2DM tanisi almis kadin ve
erkek 644 katilimar dahil edilmistir. Katiimcilar, 2021'deki koronaviriis hastaligi-2019 (COVID-19) pandemisinin ortasinda, 20-30 dakikalik
bir zaman dilimi icinde uluslararasi osteoporoz anlayislarini degerlendiren cevrimigi bir anket doldurmustur. Bilgi dizeyleri, Osteoporoz Bilgi
Degerlendirme Anketi (OKAT) kullanilarak kategorize edilmis ve iyi puan =20, orta puan 14-19 ve kot puan <1-13 olarak tanimlanmistir. OKAT
puanlarinin prediktorlerini ayirt etmek icin cok degiskenli lojistik regresyon analizleri kullaniimistir.
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Bulgular: Katilimcilarin %90,2'si evli, %3,6'sI bekar ve %6,2'si bosanmisti. Osteoporoz bilgisi gesitlilik géstermekte olup %1,08'i iyi, %25,62'si
orta ve %73,3'U zayif bilgi dlizeyine sahipti. Katilimalar T2DM siresine gdre siniflandirildi ve %47,5'inin 0-5 yildir, %26,86'sinin 6-10 yildir
ve %25,62'sinin 11 yildan uzun sdredir tani almis oldugu ortaya ¢ikarildi. Katilimalarin %25'i sigara ictigini bildirmis, erkeklerin %78,5'i ve
kadinlarin %69,4'G osteoporoz hakkinda yetersiz bilgiye sahip oldugunu belirtmistir. Sigara icenlerin %0,6'sI iyi derecede, %24,2'si orta
derecede ve %75,2'si k6tl derecede bilgi sahibiydi. Cinsiyete gére ayarlama yapildiktan sonra, odds oranlari (OR) dusuk egitimin T2DM'de
osteoporoz bilgisi ile anlamli derecede baglantili oldugunu gostermistir (OR, 1,50; p=0,002). Ayrica, g6z hastaliklari ve romatoid artrit icin OR,
T2DM'’de osteoporoz bilgisi Gzerinde anlamli bir etki gdstermistir (OR, 1,01; p=0,001; OR, 1,20; p=0,001).

Sonug: T2DM tanisi almis 20-65 yas arasi hastalar osteoporoz hakkinda yetersiz bilgiye sahipti. Bulgular, ézellikle diyabetli bireyler arasinda

osteoporoz konusunda farkindaligin ve anlayisin artirilmasi gerekliliginin altini gizmektedir.

Anahtar kelimeler: Osteoporoz, diyabet, bilgi

Introduction

According to the World Health Organization, the number of
people diagnosed with diabetes increased from 108 million
in 1980 to 422 million in 2014 (1). Also, according to the
International Diabetes Association, the prevalence of diabetes
in the age group of 20-80 years in 2019 was 9.3% (463 million
people) and will increase to 10.2% (578 million) by 2030 and
10.9% (700 million) by 2045. The prevalence was higher in
urban areas (10.8%) than in rural areas (7.2%), and higher
in high-income countries (10.4%) and lower-income countries
(4.0%). One in two people with diabetes (50.1%) is unaware
that they have diabetes. In 2019, the prevalence of hypoglycemia
decreased to 7.5% (374 million) and is expected to reach 8.0%
(454 million) by 2030 and 8.6% (548 million) by 2045 (2).
Other serious complication of diabetes is osteoporosis (OP),
decreased bone mineral density (BMD), and loss of bone integrity
(3-5). Diabetic-induced osteopathy is associated with type 1
and type 2 diabetes and is usually associated with decreased
BMD (6,7). A recent meta-analysis found that people with type
1 diabetes have a relative risk (RR) of developing a fracture of
the middle bone marrow compared with non-diabetics, and
people with type 2 diabetes have a RR of developing a bone
marrow fracture compared to people without diabetes 1.34 (7).
In addition to the Rotterdam study, inadequate self-monitoring
of blood glucose was associated with a 47-62% increased risk
of fractures, and adequate self-monitoring of glucose was
associated with an increased risk of fractures [risk level: 0.91
(0.67-1.23)] (8). The clinical mechanism that leads to OP in
diabetes is still controversial. Diabetes mellitus type 1 is a disorder
in which autoimmune pancreatic beta cell damage results in
acute insulin deficiency and adversely affects bone fractures and
bone health (9-12). In patients with type 2 diabetes, reduced
bone blood flow leads to OR and fragility (9,13).
Awareness-raising studies on OP in patients with cancer,
thalassemia, and HIV have shown that their knowledge of OP is
insufficient (14-16). Previous epidemiological studies regarding
insufficient to assess the level of knowledge about OP in patients
with type 2 diabetes in Malaysia and Vietnam (17,18). In recent
years, the prevalence of non-communicable diseases (NCDs) has
been increasing among Mongolians due to lifestyle changes. The
second national NCD survey in 2009 found that diabetes was
6.5% and fasting glucose was 9.5% (19). In addition, according

to a survey conducted among the population aged 15-69, 17.4%
have fasting blood glucose changes and 8.3% have diabetes. In
the western region, the prevalence of diabetes is 4.2%, which
is higher than the national average and in Ulaanbaatar city and
other regions, 7.9% of men with diabetes are newly diagnosed.
28.3% of diabetic cases are treated with medication, 17.9%
with insulin therapy, and 12.6% with conventional treatment.
According to the above studies, 60,000 to 80,000 people in
Mongolia are likely to have diabetes, but according to official
statistics, as of 2009, about 7,000 people have been diagnosed
with diabetes by laboratory tests and are being treated by
endocrinologist. In Mongolia, diabetes accounts for 42.9 percent
of endocrine diseases and is 111.4 per 10,000 population, which
has increased from (82.9) to (28.5) in 2018. In terms of gender,
men are 104.6 per 10,000 population and women are 117.7 per
10,000 population. In terms of age group, the highest incidence
is 22,360 (62.9%) or 378.5 per 10,000 population aged 45-65
years. In terms of location, it is the highest in the Central Region
at 114.5 per 10,000 population. Among the images in the Central
Region, Darkhan-Uul is 163.2, Tuv 141.2, Umnugovi 115.8, and
Selenge 104.9 (20,21). Therefore, there is a need to improve the
program for early detection of diabetes and prevention of other
comorbidities. In Mongolian countries, despite the prevalence
and clinical studies of NCDs, no research has been conducted
to determine the knowledge of people diagnosed with diabetes
with OP which is the basis for this study. Thus, to determine
the knowledge of OP in people diagnosed with diabetes in the
central and suburban hospitals of Ulaanbaatar.

Materials and Methods

Study Design and Setting

Cross-sectional data were collected using an online survey
questionnaire from January to April 2022 in Ulaanbaatar,
Mongolia, due to coronavirus disease-2019 (COVID-19)
pandemic restrictions.

Study Participants and Tools

A total of 644 type 2 diabetes mellitus (T2DM) patients aged
20-65 were randomly selected from two district units including
the Chingeltei Health Unit controlled by an endocrinologist,
and the Songinokhairkhan Health Unit located in Ulaanbaatar,
Mongolia.
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The sample size of the study was computed using a single
proportion population formula as follows: n=(Z2c/2 % P(1-P)/d2),
where nis the sample size, pis an estimation of 53.3% prevalence
of OP knowledge problems among study participants, dis amargin
of error at 0.05, and Z is thevalue of standard normal distribution
at the 95% confidence level, equal to 1.96. Thus, the sample size
is 644 participants in total.

This study adopted a standardized questionnaire of Osteoporosis
Knowledge Assessment Tool (22) and Osteoporosis Health
Beliefs (23) which consisted of 32 questions.

All participants provided written informed consent before
participating in the study. The study protocol was approved by
the Ethics Committee of the Mongolian National University of
Medical Sciences (MNUMS) - (No.: 2022/3-01-2022/D-04).

Measure of OP Knowledge

Knowledge of OP-related issues was assessed by 32 questions.
Each correct response was assigned 1 point, and an incorrect
response was assigned 0 points. According to Bloom'’s cut-off
points (24), we categorized the scores of each question into
three levels of knowledge:

Good knowledge: a score of 80-100% (above 20 points)
Moderate knowledge: a score of 50-79% (14-19 points)

Poor knowledge: a score <49% (0-13 points)

Statistical Analysis

This study employed descriptive methods to measure the level
of OP-related knowledge according to the sociodemographic
characteristics of the participants. The ttest for continuous
variables and the chi-squared test for categorical variables were
used to determine differences between the subject’s gender and
level of knowledge OP The following logistic regression model
was fitted to estimate putative determinants of participants’
level of knowledge on OP:

KNOW= B_0+ B_i “x_i+e_i, where KNOW stands for the level
of knowledge on OR B_i is the intercept, B_i is the effect of
determinants of OP knowledge, and e_i is the error term. All
statistical analyses were performed with SPSS version 25.0 (SPSS
Inc., Chicago, IL, USA).

Results

Table 1 shows a summary of the study participants according
to sociodemographic characteristics. A total of 644 participants
were recruited for the study, and all completed the questionnaire.
Of the participants 90.2% were married, 3.6% were unmarried,
and 6.2% were divorced. Approximately 22.4% of the
participants lived in a suburban district, and 76.6% lived in a
downtown district. Cardiovascular disease (CVD) and diabetic
leg wound were significantly associated with gender. Also,
smoking, alcohol, and salt food consumption were significantly
associated with gender.

Table 2 shows the relationship between OP knowledge levels
and other variables in patients with T2DM. The knowledge score
of OP was statistically associated with gender and education,

but the differences were not significant for age, and lifestyle
factors in patients with T2DM.

Table 3 presents the relationship between OP knowledge scores
and diabetes-related variables. The prevalence of gestational
diabetes was significantly associated with OP knowledge level.
Furthermore, ophthalmic diseases and rheumatoid arthritis
were significantly associated with OP knowledge levels, but the
diabetic duration and treatment of diabetes were not significant
with OP knowledge levels in patients with T2DM.

Table 4 displays univariable and multivariable logistic regression
results for factors associated with the level of knowledge
regarding T2DM patients. After accounting for gender
differences, there was a noteworthy correlation between lower
educational levels and a heightened likelihood of possessing
knowledge about OP in individuals with type 2 diabetes
[odds ratio (OR), 1.50; p=0.002; 95% confidence interval (Cl)
(0.55-0.75)]. Additionally, the ORs for ophthalmic diseases and
rheumatoid arthritis demonstrated a substantial impact on
OP knowledge in individuals with type 2 diabetes [OR, 1.01;
p=0.001; 95% ClI (0.85-1.28), and OR, 1.20; p=0.001; 95% Cl
(0.93-1.02), respectively].

Discussion

The present study examined the level of OP knowledge among
Mongolian patients with T2DM. To our best knowledge, this is
the first study to examine this knowledge in Mongolian with
T2DM patients in the context of a cross-sectional online survey.
We found that the number and proportion of overweight with
a body mass index (BMI) of 25.0 or higher was 297 (80.4%)
for females and 207 (75.3%) for males. In this regard, Jayedi et
al. (25) examine the association between anthropometric and
obesity indices and the risk of type 2 diabetes in a systematic
review and dose-response meta-analysis of cohort studies. They
enrolled 216 cohort studies investigating the causal relationship
between systemic obesity or central obesity and body fat mass
and risk of type 2 diabetes in a general adult population of 26
million, including 2.3 million patients with type 2 diabetes (25).
As a result, the risk ratios were 1.72 (95% Cl 1.65 to 1.81; based
on 182 studies) for a 5-unit increase in BMI, 1.61 (1.52 to 1.70;
based on 78 studies) for a 10 ¢cm larger waist circumference,
1.63 (1.50 to 1.78; based on 34 studies) for a 0.1-unit increase
in waist-to-hip ratio, 1.73 (1.51 to 1.98; based on 25 studies) for
a 0.1-unit increase in waist-to-height ratio, 1.42 (1.27 to 1.58;
based on 9 studies) for a 1-unit increase in visceral adiposity
index, 2.05 (1.41 to 2.98; based on 6 studies) for a 10% higher
percentage body fat, 1.09 (1.05 to 1.13; based on 5 studies) for
a 0.005-unit increase in body shape index, 2.55 (1.59 to 4.10;
based on 4 studies) for a 10% higher body adiposity index, and
1.11 (0.98 to 1.27; based on 14 studies) for a 10 cm larger hip
circumference (25). The relationship between BMI and the risk of
type 2 diabetes exhibited a strong positive linear association (25).
The number of smokers was 34 (9.2%) for females and 113
(41.0%) for males, and there was a significant difference



1 64 Jaalkhorol et al.

Knowledge of Osteoporosis in Patients with Type 2 Diabetes in Mongolia

Turk J Osteoporos
2023;29:161-9

Table 1. Characteristics of participants

Gender p-value
. Total Female Male
Variables
(n=644) (n=369) (n=275)
Age (years)
<44 103 59 (16.0) 44 (16.0) 0.994
4554 187 106 (28.5) 81 (29.5)
55-64 231 134 (36.3) 97 (35.3)
>65 123 70 (19.0) 53 (19.3)
BMI (kg/m?)
Normal (18.5-24.9) 140 72 (51.4) 68 (48.6) 0.003
Overweight (25.0-29.9) 255 142 (55.7) 113 (44.3)
Grade 1 obesity (30.0-34.9) 169 93 (55) 76 (45)
Grade 2 obesity (35.0-39.9) 63 49 (77.8) 14 (22.2)
Grade 3 obesity (40<) 17 13 (76.5) 4(23.5)
Education
Primary 140 77 (20.9) 63 (22.7) 0.358
Secondary 199 124 (33.6) 75 (27.3)
College 111 59 (16.0) 52 (18.9)
University 194 109 (29.5) 85 (30.9)
Marital status
Married 581 327 (88.6) 254 (92.4) 0.016
Not married 23 13 (3.5) 10 (3.6)
Divorced, widowed 40 29 (7.8) 11 (4.0)
Where do you live
Suburban district 144 71(19.2) 73 (26.5) 0.028
Downtown district 500 298 (80.8) 202 (73.5)
Comorbidity
Hypertension 221 120 (32.5) 101 (36.9) 0.252
Kidney disease 219 140 (37.9) 79 (28.7) 0.015
Cardiovascular disease 203 132 (35.8) 71 (25.8) 0.007
Ophthalmic disease 182 98 (26.6) 84 (30.5) 0.266
Diabetic leg wound 171 83 (22.5) 88 (32.0) 0.011
Rheumatoid arthritis 129 83 (22.5) 46 (16.7) 0.071
Chronic hepatitis 118 70 (19.0) 48 (17.5) 0.623
Drug use
Anti-diabetic drugs 337 206 (55.8) 131 (47.6) 0.111
Insulin injection 253 133 (36.0) 120 (43.6)
Combined treatment 54 30(8.1) 24 (8.7)
Lifestyle
Smoking
Yes 147 34(0.7) 113 (0.7) 0.0001
No 497 335(0.7) 162 (0.7)
Alcohol
Yes 129 33(0.7) 96 (0.7) 0.0001
No 515 336 (0.7) 179 (0.7)
Exercise
| do it regularly 370 211(0.7) 159 (0.7) 0.87
Not regularly 274 158 (0.7) 116 (0.7)
Consumption of salt
Salty food
Eat 549 306 (0.7) 243 (0.7) 0.054
Do not eat 95 63 (0.7) 32(0.7)
Salty tea
Drink 351 199 (0.7) 152 (0.7) 0.735
| don't drink 293 170 (0.7) 123 (0.7)

P values were obtained by Student’s t-test or chi-square test. BMI: Body mass index
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Table 2. Relationship between osteoporosis knowledge levels and other variables

Osteoporosis knowledge level
Variables n Good (>20 | Moderate (14-19 Poor p-value
scores) score) (0-13 score)
Sex
Male 275 2(0.7) 57 (20.7) 216 (78.5) 0.032
Female 369 59 (1.4) 108 (29.3) 256 (69.4)
Age group
<44 103 1(1.0) 28(27.2) 74 (71.8) 0.845
4554 187 3(1.6) 51(27.3) 133 (71.1)
55-64 231 1(0.4) 58 (25.1) 172 (74.5)
>65 123 2(1.6) 28 (22.8) 93 (75.6)
Education level
Primary 339 1(0.7) 22 (15.7) 117 (83.6) 0.002
Secondary 111 4 (2.0) 56 (28.1) 139 (69.8)
College 194 1(0.9) 25 (22.5) 85 (76.6)
University 194 1(0.5) 62 (32.0) 131 (67.5)
Marital status
Married 581 6 (1.0) 146 (25.1) 429 (73.8) 0.708
Single 23 8 (34.7) 15 (65.2)
Divorced, widowed 40 1(2.5) 11 (27.5) 28 (70.0)
Lifestyle factors
Smoking
Yes 161 1(0.6) 39 (24.2) 121(75.2) 0.509
No 403 5(1.2 113 (28.0) 285 (70.7)
Alcohol
Yes 118 1(0.8) 35(29.7) 82 (69.5) 0.725
No 456 5(1.1) 119 (26.1) 332 (72.8)
Regular exercise
Yes 350 4(1.1) 91 (26.0) 255 (72.9) 0.909
No 254 2(0.8) 66 (26.0 186 (73.2)
P values were obtained by Student’s t-test or chi-square test

between males and females. Many studies have shown
that smoking makes them more susceptible to diabetes. As
per a previous investigation, among the 25 studies selected
(26-50), all except one (48) identified a connection between
active smoking and a heightened risk of diabetes, though not
all reached statistical significance. Out of these, three studies
presented unadjusted RRs, and the combined crude RR
estimate from these studies stood at 1.89 (95% Cl, 1.58-2.27)
(38,47,48). Across all 25 studies, adjusted risks were reported in
terms of RRs, hazard ratios (26-50), incidence density ratios, or
ORs, and the fully adjusted RRs derived from these ranged from
0.82 to 3.74. Active smokers demonstrated an elevated risk of
developing type 2 diabetes compared to nonsmokers, with a
combined RR of 1.44 (95% Cl, 1.31-1.58) (51). In addition, the
more cigarettes they smoke, the more likely they are to develop
diabetes, and people who quit smoking are at lower risk. It

is thought that smoking is associated with two actions that
make people more likely to develop diabetes: “stimulating the
sympathetic nerves to raise blood sugar” and “interfering with
the action of insulin in the body”. Smoking cessation reduces
the risk of developing diabetes compared to smokers, but it
has been reported that weight gain associated with smoking
cessation increases blood sugar. However, smoking cessation
improves overall health far more than the problem of increased
blood sugar due to weight gain. It has also been shown that the
risk of myocardial infarction and stroke is halved even if weight
gain is achieved after quitting weight for CVDs whose risk is
likely to increase due to weight gain. For these reasons, it is
important to quit smoking as soon as possible.

There was a significant difference between males and females,
with 33 females (8.9%) and 96 males (34.9%) drinking alcohol.
Ingesting the right amount of alcohol with proper drinking
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Table 3. Relationship between osteoporosis knowledge levels and diabetes-related variables

Osteoporosis knowledge level
Variables n Good (>20 Moderate (14-19 Poor p-value
score) score) (0-13 score)
Diabetic duration
0-5 years 306 3(1.0) 79 (25.8) 224 (73.2) 0.848
6-10 years 173 3(1.7) 46 (26.6) 124 (71.7)
11 years 165 1(0.6) 40 (24.2) 124 (75.2)
BMI
Normal 140 2 (1.4) 29 (20.7) 109 (77.9) 0.742
Overweight 255 1(0.4) 66 (25.9 188 (73.7)
Obese
Obese class 1 169 3(1.8) 44 (26.0) 122 (72.2)
Obese class 2 63 1(1.6) 20 (31.7) 42 (66.7)
Obese class 3 17 0 6 (35.3) 11 (64.7)
Hypertension
Yes 221 2(0.9) 57 (25.8) 162 (73.3) 0.948
No 422 5(1.2) 108 (25.6) 309 (73.2)
Gestational diabetes
Yes 24 2(8.3) 5(20.8) 17 (70.9) 0.002
No 620 160 455
Treatment of diabetes
Anti-diabetic drugs 337 0 76 (22.5) 261 (77.5) 0.462
Insulin injection 253 1(0.4) 47 (0.4) 205 (81)
Combined treatment 54 0 14 (26) 40 (74)
Comorbidity
Ophthalmic disease
Yes 182 4(2.2) 61 (33.5) 117 0.003
No 462 3 104 355
Diabetic leg wound
Yes 171 0 35(20.4) 136 (79.6) 0.795
No 473 1(0.2) 102 (21.6) 370 (78.2)
Rheumatoid arthritis
Yes 129 4(3.1) 46 (35.7) 79 (61.2) 0.0001
No 515 3(0.6) 119 (23.1) 393(76.3)
P values were obtained by Student’s t-test or chi-square test. BMI: Body mass index

reduces the development of diabetes. Specifically, it is said that
about 20 to 25 g of alcohol per day suppresses the occurrence
of diabetes. However, if you drink more than that, it is thought
that it may raise the blood sugar level due to the effect on the
fat accumulated in the liver and the effect of suppressing insulin
secretion from the pancreas. In addition, excessive calories
caused by drinking too much and eating too much are the
biggest and most important causes of raising blood sugar levels.
Continued excessive alcoholintake can eventually lead to alcoholic
cirrhosis and alcoholic pancreatitis. Alcoholic cirrhosis causes
hyperglycemia, and the liver does not release the necessary

glucose, which can cause life-threatening hypoglycemia.
Alcoholic pancreatitis can also lead to hyperglycemia and
hypoglycemia by destroying both cells that lower and raise
blood sugar levels. Blood sugar levels become unstable in both
conditions, especially in those who are using insulin preparations
or insulin secretory drugs for treatment.

There was also a significant difference between males and
females in CVD and chronic kidney disease. Alcohol intake and
smoking may be involved. However, this survey did not ask
about the quantity of alcohol intake or smoking.
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Table 4. Unadjusted and gender-adjusted odds ratios of osteoporosis knowledge of good to moderate and poor for

diabetic mellitus and other covariates

Unadjusted Sex-adjusted
Variables Unit/category OR 95% CI p-value OR 95% CI p-value
Age
<44 Reference group
45-54 0.97 0.57-1.65 0.895 0.96 0.56-1.65 0.888
55-64 1.14 0.68-1.92 0.617 1.14 0.68-1.94 0.606
>65 1.22 0.67-2.20 0.521 1.22 0.67-2.20 0.523
Sex Female/male 0.70 0.43-1.89 0.010 - - -
Education
Primary Reference group
Secondary 1.00 0.48-0.75 0.002 1.50 0.50-0.75 0.002
College 0.50 0.27-0.78 0.004 0.46 0.27-0.81 0.006
University 0.64 0.34-1.20 0.167 0.63 0.34-1.20 0.157
Comorbidity
Hypertension Yes/No 1.00 0.69-1.43 0.983 1.02 0.70-1.47 0.924
Ophthalmic disease Yes/No 1.50 0.37-0.79 0.001 1.01 0.85-1.28 0.001
Rheumatoid arthritis | Yes/No 0.51 0.34-0.75 0.001 1.02 0.93-1.02 0.001
OR: Odds ratio, Cl: Confidence interval

According to their knowledge of OP 1.08% had good knowledge,
25.62% had intermediate knowledge, and 73.3% had poor
knowledge (Table 2). The lack of knowledge of OP indicates that the
subjects of this study will suffer from OP in the future. There was a
significant difference in knowledge of OP due to the difference in
education level (Table 3). Especially when the education category
is low, the knowledge of OP is low. OP prevention education in
Junior High school is needed to reduce the prevalence of OP in the
future. In this survey, the educational background of the parents
was more significantly associated with the knowledge of OP than
the educational background of the subjects themselves (Table 4).
This may be related to lifestyle as well as education. The need for
home education was also suggested.

This study reveals how much knowledge about OP is in patients
with type 2 diabetes. However, it is necessary to mention the
limitations of research. The questionnaire was conducted on the
Web under COVID-19. Therefore, it is indistinguishable whether
the answer is based on the knowledge of the person or whether
they are searching and answering by themselves. Since BMD has
not been measured, the relationship between the knowledge of
OP and the actual BMD is unclear. These are future issues.

Conclusion

Patients with TZ2DM had inadequate knowledge of OP Therefore,
there is a need to improve knowledge and understanding of OP
among diabetic patients. Also, it is believed that there is a need
to study the knowledge of people with diabetes about OP in
relation to blood glucose control and OP prevention behavior.
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Nocturnal Calf Cramps? A Randomized Controlled Study

Nokturnal Bacak Kramplarinin Tedavisinde Kuru i§nelemenin Etkisi: Randomize Kontrollii
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Abstract

Objective: Nocturnal calf cramps (NCC) are painful contractions of the lower limbs at night, most commonly in the calf muscles. Many trials
demonstrated that dry needling (DN) effectively treats various musculoskeletal conditions. This study aimed to examine the effectiveness of
DN in treating NCC.

Materials and Methods: Forty-two patients were randomized into two groups. The first group received stretching exercises, and the second
group received stretching exercises and DN to trigger points in the gastrocnemius muscle. The cramp duration (CD), the number of cramps
(NOC), cramp intensity (Cl), algometric measurements of pressure pain threshold (PPT), and Pittsburgh sleep quality index (PSQI) values were
recorded before, after, and three months after treatment.

Results: There was no difference between the groups regarding the parameters investigated before intervention. Investigated before
intervention. Both groups had a significant decrease in NOC, Cl, and PSQI scores and an increase in PPT values after treatment and the third
month (p<0.001). At post-treatment measures, between the groups, there was a significant decrease in Cl (p<0.001) and PSQI (p=0.002), and
increase in PPT (p=0.001) in the DN group, and no difference in NOC (p=0.545) and CD (p=0.140). At the 3-month follow-up, between the
groups, there was a significant decrease in NOC (p=0.016), Cl (p<0.001), and increase in PPT (p=0.003) in the DN group and no difference
in PSQI (p=0.229) and CD (p=0.175).

Conclusion: DN in the treatment of NCC in the short and medium term is an effective method of reducing pain, decreasing the duration
and intensity of cramps, and improving sleep quality.

Keywords: Nocturnal calf cramps, dry needling, trigger points, gastrocnemius, sleep quality

(0)4

Amag: Nokturnal bacak kramplari (NBK), geceleri alt ekstremitelerde, en sik baldir kaslarinda gorilen agrili kasiimalardir. Literatlrde kuru
igneleme (Ki) tedavisinin cesitli kas-iskelet sistemi agrilarinda etkinligini gésteren calismalar mevcuttur. Bu calisma, Ki'nin NBK tedavisindeki
etkinligini incelemeyi amaglamistir.

Gereg ve Yontem: Kirk iki hasta iki gruba randomize edildi. Birinci gruba germe egzersizleri verilirken, ikinci gruba ise germe egzersizleri ile
birlikte gastroknemius kasindaki tetik noktalara Ki uygulandi. Kramp siresi (KS), kramp sayisi (KSa), kramp siddeti (KS), algometrik agr esigi
lciimleri (AAO) ve Pittsburgh uyku kalitesi indeksi (PSQI) degerleri tedaviden énce, sonra ve (g ay sonra kaydedildi.

Bulgular: Calisma &éncesi parametreler acisindan gruplar arasinda fark yoktu. iki grupta da tedavi sonrasinda ve (iclinci ayda KS, KS ve
PSQI skorlarinda anlamli bir diistis ve AAQ degerlerinde artis gorildii (p<0,001). Tedavi sonrasi élciimlerde, gruplar arasinda, Ki grubunda
KS (p<0,001) ve PSQI (p=0,002) degerlerinde anlamli diistis ve AAO (p=0,001) dederinde artis gériiliirken, KSa (p=0,545) ve KS (p=0,140)
degerlerinde fark bulunmadi. Uc aylik takipte, gruplar arasinda, Ki grubunda KS (p=0,016), KS (p<0,001) ve AAQ'de (p=0,003) anlamli bir
dusls gorultrken, PSQI (p=0,229) ve KS'de (p=0,175) fark gdrilmedi.

Sonug: Ki, NBK tedavisinde kisa ve orta vadede adriyi, kramplarin siiresini ve siddetini azaltmada ve uyku kalitesini iyilestirmede etkili bir
yontem olarak karsimiza ¢ikmaktadir.

Anahtar kelimeler: Nokturnal bacak kramplari, kuru igneleme, tetik nokta, gastroknemius, uyku kalitesi
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Introduction

Nocturnal calf cramps (NCC) are painful contractions of the
lower limbs at night, most commonly in the calf muscles.
Cramps can last anywhere between a few seconds and several
minutes. Although cramps are usually brief, pain and tenderness
can last for hours (1). Fifty to sixty percent of adults report
experiencing NCC. They are slightly more prevalent among
women, and their incidence rises with age (2). The condition
has a negative impact on patients’ sleep quality in particular, as
well as their overall quality of life (3). Although most cases are
idiopathic, secondary NCC can occur due to various neurologic,
endocrine, metabolic, vascular, drug-induced, and toxic causes.
Although treatment of secondary causes, pharmacologic and
nonpharmacologic therapies, and minimally invasive procedures
such as botulinum toxin and lidocaine injection have been used,
a treatment method with a consistent efficacy and safety profile
is not yet established (4).

Myofascial trigger points (MTrP) are palpable nodules in muscle
tissue that are hyperirritable and hypersensitive (5). MTrPs can
cause muscle cramps in young and older adults without any
other underlying cause (6). According to the literature, MTrPs,
particularly those of the gastrocnemius muscle, are one of the
causes of NCC (7). Injection therapy for MTrPs was described
by Travell and Simons, who were the first to identify this entity.
Injections of the gastrocnemius muscle’'s MTrPs have been
shown to improve pain and sleep quality (1).

Based on the scientific principles of western medicine, dry
needling (DN) therapy, which uses acupuncture needles to treat
MTrPs, is simple to learn, cost-effective, minimally invasive, and
low-risk treatment. Even though DN for treating musculoskeletal
pain has been empirically developed, studies have shown no
difference between DN and the injection of pharmacological
agents in treating MTrPs (8). Randomized controlled trials and
meta-analyses have demonstrated that DN effectively treats
various musculoskeletal conditions (9-12).

Regarding all of this information, this study aimed to examine
the effectiveness of DN in the treatment of NCC.

Materials and Methods

In this prospective, randomized, single-blinded, and controlled
study, patients aged between 20-50 who described experiencing
NCC at least once a week were included after Biruni University’s
Clinical Research Ethics Committee approval with the decision
number 2015-KAEK-42-20-11 (date: 27.07.2020). The study
took place between December 2019 and April 2020. All
participants were informed about the study and signed an
informed consent form. Eligible participants were required
to have experienced cramps for at least six months, have no
history of physical activity before cramps, and have MTrP in
the gastrocnemius muscle. Gastrocnemius muscle MTrPs were
diagnosed as criteria described by Travell and Simons, witch
as follows; hypersensitive nodules within a taut band in the
gastrocnemius muscle, typical reflected pain pattern, and

twitch response with snapping palpation of the trigger point.
The MTrP assessment was conducted by a researcher (EB.)
with at least five years of experience in this field. Patients with
electrolyte or hormonal imbalance due to any known disease,
congenital musculoskeletal disease, inability to communicate, or
cognitive dysfunction due to any psychiatric or central nervous
system disease were excluded from the study. Patients with a
primary diagnosis of insomnia, bleeding diathesis or cancer,
recent vertebral compression fracture, a history of sleeping pills,
anticoagulants or sedative medication use for one month or
longer, history of invasive therapy for MTrPs or to gastrocnemius
muscle in past six months and patients who refused to give
consent were also excluded.

The demographic data of the patients participating in the study
were recorded, and the patients were randomized into two
groups by drawing a random assignment from sealed envelopes.
Flowchart of the study is presented in Figure 1. The first group
received stretching exercises, and the second group received
stretching exercises and DN to MTrPs in the gastrocnemius
muscle. The cramp duration (CD), the number of cramps (NOC)
experienced during one week, cramp intensity (Cl) according to
visual analog scale values, algometric measurements of pressure
pain threshold (PPT), and Pittsburg sleep quality index (PSQI)
values were recorded before, after and three months after
treatment by a blinded researcher.

To evaluate patients’ PPT levels, algometric measurements were
performed before, after, and three months after treatment. The
evaluation was repeated thrice from the most sensitive point
on the taut bands determined by palpation. The mean of three
applications was taken, and the assessment was completed.
The sleep quality of the patients was evaluated with the PSQI
before, after, and three months after treatment. This scale, which
assesses sleep quality and sleep disturbances in the past month,
consists of seven components. Each component is evaluated
between 0 and 3 points. The maximum score is 21; anything
above 5 on the full scale indicates poor sleep quality (13).
Patients in both groups were given a standardized stretching
exercise program for the gastrocnemius muscle. The exercises
were described to the patients by a physiotherapist with 10
years of experience in the field. The patients are told to start
by standing straight up with their backs to a wall that is at least
an arm’s length away. Then they are instructed to advance on
one leg and place their hands on the wall. The patients are
instructed to straighten their knees while keeping their heels
flat on the floor after placing their hands on the wall. In order
to feel a stretch down the back of their calves, the patients then
leaned their bodies toward the wall (14). Patients were asked to
perform the exercise at least twice daily, 3 stretches per leg, with
each stretch lasting at least 60 seconds (15). Patients were given
an exercise sheet explaining the exercise and including visuals.
Patients were informed that the exercise should be performed
for three weeks.

DN was performed by a researcher (EB.) with at least five years
of experience in the field. The patient was placed in the prone
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552 outpatients with
nocturnal leg cramps
were evaluatedfor
eligibility for the study.

///\

236 patients were
excluded because they
did not want to
participatein the study.

147 patients were excluded due to
the use of medications included in
the exclusion criteria (anti-
coagulants, sleeping pills, etc.).

127 patients were excluded
due to having diseases
within exclusion criteria
(cancer, central nervous
system disease, etc.).

42 patients were
randomized and
included in the study.

Figure 1. Flowchart of the study

position to apply DN to the medial head of the gastrocnemius
muscle, and the patient’'s knee was slightly flexed. Pincer
palpation technique was used. Needling was performed with
the penetration angle of the needle slightly medialized, and care
was taken to avoid needle penetration to the midline (Figure 2a).
For needling of the lateral head of the gastrocnemius muscle,
the patient was placed in a prone position, and the knee was
slightly flexed. Care was taken to avoid needle penetration to
the midline. Needling was performed with the penetration angle
of the needle slightly lateralized (Figure 2b) (16). 0.30x50 mm
acupuncture needles were used. The treatment was applied for
six sessions, two sessions per week (17). There were no major
adverse events after the procedures except minor side effects
such as bleeding, tenderness and pain during needling.

Statistical Analysis

Mean, standard deviation, median, minimum, maximum value
frequency, and percentage were used for descriptive statistics.
The distribution of variables was checked with the Kolmogorov-
Smirnov test. Independent samples t-test and Mann-Whitney U
test were used to compare quantitative data. The Wilcoxon test
was used for the repeated measurement analysis. The chi-square
test was used for the correlation analysis. SPSS 27.0 (IBM Corp.,
Armonk, NY) was used for statistical analyses.

Results

In both groups, there was no significant difference between the
patient’s age, gender, body mass index, and occupational data.

4

Figure 2. Application of dry needling therapy to the gastrocnemius
muscle; a) medial head, b) lateral head

Demographic data of the patients are given in Table 1.

There was no difference between the groups regarding CD
before treatment (p=0.939). In the exercise therapy group,
a statistically significant decrease was found in CDs after
treatment compared to pretreatment (p<0.001) and at three-
month follow-up (p<0.001). In the DN group, a statistically
significant decrease in CD was found after treatment compared
to the pretreatment period (p<0.001) at the three-month follow-
up (p<0.001). No significant difference was found between the
two groups in post-treatment measurements (p=0.140) and at
the three-month follow-up (p=0.175) (Figure 3).

Before treatment, there was no statistically significant difference
between the groups in the NOC (p=0.680). In the exercise
therapy group, there was a statistically significant decrease in the



Turk J Osteoporos
2023;29:170-6

Temel et al.
Dry Needling for Nocturnal Calf Cramps

173

Table 1. Demographic data of the patients

Exercise Exercise + dry needling
Mean £ SD /n-% Median Mean £ SD /n-% Median p-value
Age 37.0 +8.2 36.0 37.6 +8.1 39.0 0.822
Male 13 61.9% 15 71.4%
Gender 0.513*
Female 8 38.1% 6 28.6%
BMI 23.4 E (A 23.7 23.7 +0.8 24.0 0.330m
Housewife 5 23.8% 4 19.0% 0.707*
. Student 7 33.3% 11 52.4% 0.212¢
Occupation -
Officer 8 38.1% 6 28.6% 0.513%
Retired 1 4.8% 0 0.0% 1.000*
‘Independent samples t-test, "Mann-Whitney U test, “Chi-square (Fisher test)
SD: Standard deviation, BMI: Body mass index
— 90.0 35
7] —_
i z
S 80.0 8 30
Q o
20, =
c 700 € 25
[=] =
-; 8
g 60.0 a 20
a g
2 500 S 15
o
© 400 “a
Before After 3. Month
Before After 3. Month Treatment Treatment Follow up
Treatment Treatment Follow up O Exercise M Exercise+Dry Needling

O Exercise M Exercise+Dry Needling

Figure 3. Change in cramp duration between groups after treatment
and at the three-month follow-up

NOC after treatment (p<0.001) and at the three-month follow-
up (p<0.001). In the DN group, a statistically significant decrease
was found in the NOC after treatment (p<0.001) and at three-
month follow-up (p<0.001). A comparison between groups
revealed no significant difference between post-treatment
measurements (p=0.545). At the three-month follow-up, there
was a statistically significant decrease in the NOC in the DN
group (p=0.016) (Figure 4).

There was no significant difference in Cl between the groups
before treatment (p=0.07). In the exercise group, a statistically
significant decrease in Cl was found after treatment compared
to pretreatment (p<0.001) and at three-month follow-up
(p<0.001). In the DN group, a statistically significant decrease
in Cl was found after treatment compared to the pretreatment
period (p<0.001) and at the three-month follow-up (p<0.001).
In the comparison between groups, there was a significant
decrease in Cl in the DN group after treatment (p<0.001) and at
the three-month follow-up (p<0.001) (Figure 5).

PPT values prior to treatment did not significantly differ between
the groups (p=1.00). In the exercise group, a statistically
significant increase was found in PPT values after treatment
compared to pretreatment (p<0.001) and at three-month follow-

Figure 4. Change in number of cramps between groups after
treatment and at the three-month follow-up
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Cramp Intensity (VAS)

Figure 5. Change in cramp intensity between groups after treatment
and at the three-month follow-up

VAS: Visual analogue scale

up (p<0.001). In the DN group, a statistically significant increase
was found in PPT values after treatment compared to before
treatment (p<0.001) and at the three-month follow-up (p<0.001).
In comparison between groups, there was a significant increase
in PPT values in the DN group after treatment (p=0.001) and at
the three-month follow-up (p=0.003) (Figure 6).
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Prior to treatment, there was no statistically significant
difference between the groups in the PSQI scores (p=0.07).
In the exercise therapy group, there was a significant decrease
in the PSQI scores after treatment compared to pretreatment
(p<0.001) and at the three-month follow-up (p<0.001). In the
DN group, there was a significant decrease in the PSQI scores
after treatment compared to pretreatment (p<0.001) and at the
three-month follow-up (p<0.001). In the comparison between
groups, there was a significant decrease in the PSQI scores
in the group receiving DN treatment (p=0.002). At the three-
month follow-up, there was no significant difference between
groups (p=0.229). The decrease in PSQI scores after treatment
and at the three-month follow-up was significantly greater than
exercise alone (p=0.003) (Figure 7).

Discussion

NCC is a common, distressing problem that occurs at night,
particularly in the elderly, and have a significant deleterious
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Figure 6. Change in algometric measurements (PPT) between groups
after treatment and at the three-month follow-up
PPT: Pain pressure threshold
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Figure 7. Change in the Pittsburg scale between groups after
treatment and at the three-month follow-up

effect on sleep and quality of life (4). Numerous therapies have
been used despite their subpar performance and the prevalence
of side effects, such as the usage of magnesium and quinine.
The Food and Drug Administration has strongly cautioned
against using quinine to treat NCC owing to the possibility of
adverse effects (18). Despite the promise of muscle stretching
and exercise as firstline therapy for NCC, poor compliance
with this approach is a persistent problem, especially in
treating older patients afflicted with the syndrome (19). DN
is a practical, inexpensive, and medication-free treatment for
NCC. Even though the relationship between MTrP and NCC has
been demonstrated in the literature, there are limited studies
concerning the use of DN as a treatment for NCC (17). This
study aimed to investigate the efficacy of DN in the treatment of
NCC. The results of this study showed that DN added to exercise
therapy was superior to exercise therapy alone in terms of the
NOC, Cl, raising PPT, and sleep quality.

There are various views in the literature regarding the therapeutic
effects of DN. According to an article by Abbaszadeh-Amirdehi
et al. (20), DN reduces the irritability of the motor terminal plate
and the sympathetic nervous system’s hyperactivity in active
MTrPs. An article that Dommerholt (21) published ascribed
the mechanical, neurophysiologic, and chemical actions of DN
to its therapeutic benefits. Similar to this article, Ziaeifar et al.
(22) reported that DN treatment had a better impact on pain
threshold levels than the MTrP compression approach. According
to Ziaeifar et al. (22), the application of DN generated this result
via increasing blood flow and oxygen levels in the area of MTrP
as well as higher chemical and mechanical change. Tesch et al.
(23) reported that the pressure pain threshold is closely related
to electrical activity levels in the MTrR Animal experiments have
shown that DN treatment inhibits spontaneous electrical activity
in MTrPs. Similar to the above, the decrease in algogenic and
pro-inflammatory compounds (neuropeptides, catecholamines,
and pro-inflammatory cytokines) in active MTrPs after twitch
responses during DN can contribute to alleviating pain and
raising PPT. It has been demonstrated that the inactivation
of active MTrPs by DN also involves supraspinal pain control
mechanisms in both antinociception and pain alleviation,
independent of peripheral processes. Therefore, the therapeutic
effects of DN on active MTrPs may include both peripheral and
central processes (23).

Various views have been put forward in the literature about the
origin of muscle cramps. Although some researchers report that
the source of cramps are motor nerve discharges that occur
spontaneously, hyperactivity of the motor unit brought on by
disinhibition at the level of the spine, and aberrant excitability of
the terminal branches of the motor axons (24,25); a study by
Roeleveld et al. (26), which investigated the temporal and spatial
surface electromyography characteristics of cramps, indicated
that cramps originate at levels close to the muscle fibers or from
the muscle fiber itself. Ge et al. (6) investigated the connection
between latent MTrPs and nociceptive stimulation that causes
muscle cramps. They concluded that the relationship between



Turk J Osteoporos
2023;29:170-6

Temel et al.
Dry Needling for Nocturnal Calf Cramps

175

MTrPs and muscle cramps might be caused by increased
nociceptive sensitivity in MTrPs; the researchers advised that
MTrPs should be considered when treating muscle cramps (6).
According to the research findings by Prateepavanich et al. (7),
injection therapy to MTrPs of the gastrocnemius muscle was
beneficial in reducing the symptoms of NCC. Furthermore,
parallel to this study’s findings, Kim et al. (1) reported that in
patients with NCC, MTrP injection into the gastrocnemius muscle
relieves pain and minimizes the degree of sleeplessness.

The phrase “sleep quality” includes factors such as total sleep
time, sleep onset delay, fragmentation level, total waking time,
sleep efficiency, and sporadical sleep-disrupting events such
as spontaneous arousals or apnea. The highly regarded PSQI
is an indicator of overall sleep quality, relying on respondents’
backdated evaluations (past month) of several sleep measures,
including sleep latency, length, habitual sleep quality, sleep
disruption, use of prescription sleeping medications, and
daytime dysfunction (27). Generally, painful conditions and sleep
disruption may interact, and nocturnal pain episodes, in particular,
have been shown to alter the sleep cycle, bring on stages of
arousal, and even bring on awakenings (1). Lautenbacher et al.
(28) found that improved pain alleviation may encourage more
restorative sleep, which in turn helps to reduce long-term pain,
in their study on the link between sleep deprivation and pain
perception. Hawke et al. (3) reported that NCC is significantly
linked to worse sleep quality and lower physical components of
health-related quality of life. They also stated that the harmful
influence of NCC on sleep quality might be a significant factor
in explaining how they affect health-related quality of life (3).
DN's advantage over exercise alone in terms of sleep quality
and algometric measures may be explained by its superiority
in treating MTrPs compared to exercise therapy alone, thereby
improving sleep quality.

Study Limitations

The study has several limitations. First, the study investigated and
treated only MTrPs in the gastrocnemius muscle. More accurate
and universal results could be obtained with more extensive
and comprehensive studies, including MTrPs in other lower
extremity muscles. Again, although the efficacy of DN has been
observed, better results might be achieved with more extensive
populations. Long-term follow-up of the effectiveness should
be investigated. Studies with larger populations are needed,
including other drug treatments such as gabapentin and other
injection methods such as botulinum toxin therapy.

Conclusion

In conclusion, this study’s results suggest that using DN in the
treatment of NCC in the short and medium term is an effective
method of reducing pain, decreasing the duration and intensity
of cramps, and improving sleep quality.
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Abstract

Obijective: Ankylosing spondylitis (AS) is a chronic inflammatory disease mainly affecting the vertebral column that is the prototype of
the spondyloarthritides and is characterized by bone marrow edema, osteitis, erosions, enthesopathy, new bone formations and sclerosis.
A decrease in bone mineral density (BMD), in addition to later restrictions in movement and muscle weakness, predisposes the patient to
osteoporotic fractures. In this retrospective study, we aimed to assess the prevalence of osteoporosis (OP) and osteoporotic vertebral fractures.
Materials and Methods: This study was conducted in Ege University Faculty of Medicine, Departments of Physical Medicine and Rehabilitation
and Rheumatology on patients who were diagnosed with AS and who had in the previous year received a BMD examination. Demographic
and disease information, Bath Ankylosing Spondylitis Disease Activity index scores and if present, findings of vertebral radiographs and vitamin
D levels were recorded from patient files. These parameters were used to compare patients with or without OP

Results: One hundred consecutive patients that were seen in our outpatient clinic and who met the inclusion criteria were enrolled in this
study. In BMD examinations, 48% of subjects were found to have OP or osteopenia. Sixty radiographs were reached and 16% of subjects
were found to have at least one vertebral fracture. We detected a significant difference between these groups regarding age, sex, disease
duration and BMD and T-scores at the levels of femur neck and total hip (p<0.05). We did not detect a significant correlation between clinical
parameters and parameters related to OP (p>0.05).

Conclusion: The presence of concomitant OP in patients with AS is significant for increased fracture risk, also recurrent vertebral fractures
may exacerbate the spinal deformities caused by the disease itself. It bears importance that clinicians be aware of increased risk of OP to be
able to better manage pain and function loss in this patient population.

Keywords: Ankylosing spondylitis, fracture, osteoporosis

Amag: Ankilozan spondilit (AS), spondiloartropati ailesinin prototipi olup kemik iligi 6demi, osteit, erozyonlar ile entezopati, yeni kemik
olusumu ve sklerozun bir arada seyrettigi, omurgayi etkileyen bir enflamatuvar hastaliktir. Ozellikle erken dénemlerde omurgada kemik mineral
yogunlugu (KMY) azalmasi, ileri dénemde hareket kisithlidi, kas glgstzIigu ile birlikte osteoporotik kiriklara zemin hazirlar. Bu retrospektif
calismada, AS'li hastalarda retrospektif olarak osteoporoz (OP) varligi ve osteoporotik vertebral kirik prevalansini degerlendirmeyi amagladik.
Gere¢ ve Yéntem: Arastirmaya Ege Universitesi Tip Fakiltesi, Fiziksel Tip ve Rehabilitasyon ve Romatoloji Polikliniklerinden AS tanisi ile
takipli ve son 1 yil icerisinde KMY &lcimU yapiimis hastalar dahil edilmistir. Gonullilerin demografik ve hastalik &zellikleri, KMY, varsa
vertebra radyografik incelemeleri, D vitamini, Bath Ankilozan Spondilit Hastalik Aktivite indeksi (BASDAI) skorlari ve kullandiklari ilaglar hasta
dosyalarindan kayit edilmistir. Daha sonra KMY 6lcimiine goére OP saptanan ve saptanmayan hastalar, incelenen klinik parametreler agisindan
karsilasrtirilmistr.

Bulgular: Polikliniklere ardisik olarak basvuran ve dahil edilme kriterlerini karsilayan 100 hasta ¢alismaya dahil edilmistir. Hastalarin %48'inde
OP ve osteopeni saptanmistir. Hastalarin 60'inin son 1 yil igerisinde ¢ekilmis iki yonll vertebral direkt grafileri mevcut olup, hastalarin %16'sinda
vertebral ¢cokme kiriklari saptanmisti. OP mevcut olan ve olmayan hastalar arasinda yas, cinsiyet, hastalik stresi ve femur boyun ve total
kalca T-skorlari acisidan anlamli fark saptanmistir (p<0,05). incelenen klinik parametreler ile OP ile iliskili degiskenler arasinda anlamli iliski
izlenmemistir (p>0,05).
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Sonug: AS hastalarinda OP varligi, kirik riski agisindan anlamli olup, tekrarlayan vertebral kiriklar hastaliga bagl omurga deformitesini daha
da siddetlendirebilir. Agri ve fonksiyon kaybinin énlenebilmesi agisindan hekimlerin bu hasta grubunda OP riskinin farkinda olmasi énemlidir.

Anahtar kelimeler: Ankilozan spondilit, fraktir, osteoporoz

Introduction

All rheumatological diseases have been associated with lower
bone mineral density (BMD) and fragility fractures. Itis well known
that untreated inflammation as well as immobility, reduced
physical activity and some medications used in the treatment
of these disease all contribute to higher risk for osteoporosis
(OP) (1). Ankylosing spondylitis (AS) is the prototype of a group
of diseases called spondyloarthritides (SpA). The difference
of AS from other rheumatological conditions is its affinity for
new bone formations in addition to erosions and generalized
demineralization (2). This increased risk for OP and osteoporotic
fractures also poses a risk for vertebral and other fractures to go
unnoticed in this patient group who are used to chronic pain.
The relationship between AS and OP has been well established, in
fact OP has been reported to be the most common comorbidity
in patients with AS (3). Although there has been speculation
that AS and low BMD may have a common genetic background,
no objective evidence of said relationship has been discovered
to date (4). Inversely and interestingly, it has been reported that
OP may increase the risk for development of AS in same patients
(4). It has been long accepted that immobilization and chronic
inflammation predispose patients with AS to OP Corticosteroid
use is less common in AS than other rheumatological diseases
and treatment with anti-inflammatory medications has been
associated with better bone mineral scores (5). Briot et al. (6)
reported increases in lumbar BMD values in patients receiving
anti TNF-a therapies.

OP risk factors as well as incidence of fractures vary across
countries and age groups. In this context it would be expected
that ratios of AS patients with OP could show differences in
different populations. In a prospective study from Taiwan,
patients with AS were reported to be at a 2.17 times higher
risk for OP than healthy subjects (5). On the other end of the
spectrum, a study from Germany found OP incidence to be
40.7% among patients with AS (7). As inferred from these data,
AS poses a higher risk for OP the incidence of OP and fragility
fractures in Turkish AS patients remain unknown.

Therefore, the aim of our study was to assess the frequency and
severity of OP in Turkish patients with AS.

Materials and Methods

Setting and Participants

This retrospective cross-sectional study was conducted in Ege
University Faculty of Medicine, Departments of Rheumatology
and Physical Medicine and Rehabilitation. Ethics approval was
obtained from the Ethics Committee of Ege University Medical
Research on 18.05.2022 with the approval number 22-5T/62.

Sample size calculation was carried out using G-Power software
(Dusseldorf, Germany) and with an effect size of 0.3 and alpha
value of 0.05, the minimum (min) required number of volunteers
ws found to be 28. Consecutive 100 patients with AS/axial
SpA that visited the rheumatology and physical medicine and
rehabilitation outpatient clinics who had in the previous year
received a Dual X-ray absorptiometry (DXA) measurement were
included in the study. Patients having another disease that may
cause OP or patients without DXA examinations in the previous
year were excluded.

Study Parameters

Demographic data, and if present, levels of vitamin D, calcium
phosphorus, body mass index and Bath Ankylosing Spondylitis
Disease Activity index (BASDAI) scores were recorded. Total
hip, femoral neck and total lumbar (L1-L4) T-score values were
recorded from the DXA results. DXA measurements were
obtained with the patient in the supine position. Osteopenia
and OP were defined as T-scores below -1 and below or equal
to -2.5, respectively. The lateral radiographic images of patients
that were taken in the last year were examined for osteoporotic
fractures. Patient files were examined and any symptom that
may be related to osteoporotic fractures were noted. Patients’
medications were also recorded. Disease duration was defined
as the time from the first diagnosis.

Statistical Analysis

Statistical analysis was conducted using Statistical Package for the
Social Sciences version 20.0 (SPSS, IBM, New York). Descriptive
statistics were used for demographic data (frequency, number,
percentage, mean and standard deviation). Shapiro-Wilk test
was used to evaluate for normalcy of data. Parameters from
patients with or without osteopenia, OP and vertebral fractures
were compared using chi-square for nominal and ordinal data.
Continuous data were compared using independent samples
t-test or Kruskal-Wallis analysis, depending on the normalcy of
the data. BASDAI was compared using Kruskal-Wallis since it is
an ordinal measure. Correlation analyses were used for assessing
the association between clinical and laboratory parameters.

Results

One hundred consecutive patients with AS that had received a
DXA examination in the previous year were included in the study.
Patient demographic and disease characteristics are presented in
Table 1. Mean age was found to be 51.1+10.2 years and mean
duration of diagnosis was 15.0+8.3 years. Median BASDAI score
was 3 (min: 0, maximum: 8). Eighty one subjects used NSAIDs
and 14 used anti TNF-a. medications.

DXA, vertebral radiographs and vitamin D values are presented
in Table 2. Based on the findings from DXA examinations, 12
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subjects were osteoporotic and 36 were osteopenic. Vertebral
radiographs were present in 60 subjects. Of those, 16 (26.6%)
showed at least one vertebral fracture. This percentage translated
to 16% of all our subjects. Sixteen subjects were taking oral
or intravenous bisphosphonates while 2 were on denosumab.
Twenty subjects were found to take only vitamin D and calcium
supplementation. Of the 16 subjects with proven vertebral
fractures, 13 (81.25%) were on anti-osteoporotic medications.
When patients with and without osteopenia and OP were
compared regarding disease and demographic characteristics,
it was revealed that patients with OP/penia were significantly
older and had longer disease duration than those patients
without OP/penia (p<0.05). More patients with OP/penia
were females (p<0.05). No significant difference was detected
regarding BASDAI score, vitamin D levels, NSAID or anti TNF-a.
use (p>0.05). Data from patients with and without OP/penia are
presented in Table 3.

Correlation analyses did not reveal a significant correlation
between the studied parameters, apart from a positive
correlation between age and disease duration (p=0.01, r=0.92)
which is to be expected.

Table 1. Demographic and clinical data for all patients

(n=100, %)

Sex, male, n 54

Age, years, mean £ SD 51.1£10.2
Disease duration, years, mean + SD 15+8.3
BASDAI score, median (min-max) 3(0-8)
NSAID use, n 81

Anti TNF-a use, n 14

OP treatment, n

Bisphosphonate 16
Denosumab 2

Only calcium and vitamin D 20

SD: Standard deviation, n: Number, BASDAI: Bath Ankylosing Spondylitis
Disease Activity index, NSAID: Non-steroidal anti-inflammatory drug, anti TNF-au:
Anti tumor necrosis alpha, OP: Osteoporosis, min-max: Minimum-maximum

Table 2. Parameters related to osteoporosis in all
subjects (n=100, %)

DXA result, n
Osteopenia 36

Osteoporosis 12

X-ray present, n

Fracture present, n 16

Number of fractures, n

1 10

2 4

3 2

Vitamin D, ng/mL, mean + SD 19.1£12.5

n: Number, DXA: Dual X-ray absorptiometry, SD: Standard deviation

Discussion

In this retrospective cross-sectional study we have detected that
16% of our subjects had at least one vertebral fragility fracture.
Prevalence of osteoporotic fractures in SpA patients varies in
the literature. Ralston et al. (8) reported vertebral fractures in
up to 18% of patients with AS while a study that examined 157
patients found osteoporotic fractures in 9.5% of patients (9).
These numbers may be similar to the literature but are higher
than the general population and show us that patients with AS
have increased fracture risk, regardless of disease activity status.
We have observed that not all patients with DXA results had a
radiographic examination in our hospital database. OP is a diffuse
disease and inflammation causes diffuse bone mineral loss (10).
In patients with SpA, OP involvement in different parts of the
skeleton may vary according to disease status and duration.
Some characteristics of SpA’s themselves also pose challenges
to the diagnosis of OP It has been reported that in early stages
of the disease, inflammation causes losses in vertebral BMD,
which may in part be explained by bone marrow edema,
however in later stages, ligament calcifications vertebral sclerosis
may cause false negative results in lumbar DXA examination (5).
In our patient population who had a mean disease duration of
15 years, significant differences were detected in the femoral
BMD measurements while in most patients, lumbar BMD
measurements were in the normal range, in some patients, even
in the presence of radiographically diagnosed vertebral fractures.
This finding is in agreement with the literature, in that highest
risk for osteoporotic fractures have been reported in those
patients with low BMD at the femoral neck or distal forearm
(11).

AS patients were reported to have a fracture risk almost twice as
high as those without AS (11). In this patient group, consequent
vertebral fractures further exacerbate the spinal deformity
that is the characteristic feature of this disease. Pain resulting
from fractures also limit subjects’ mobility and poorly affect
muscle mass and function. Vitamin D levels were overall below
normal values in all subjects. We could not detect the effect
of low vitamin d on BMD since both groups had insufficiency.
Median BASDAI scores for the study population was found to
be 3 (range: 0-8). Chronic untreated inflammatory conditions,
through the effects of IL-6, IL-1 and TNF-a. exacerbate OP (12).
Subjects included in this study were receiving treatment and
most were in the chronic stages of the disease. We detected
no correlation between disease activity score and BMD values.
A low disease activity score may explain the relative lack of
correlation between BMD and other disease parameters.

Study Limitations

Because this is a retrospective cross-sectional study, data were
obtained from patients who had already had X-rays and DXA
taken. That may have caused an imbalance in favor of patients
with higher disease activity than the general patient population
since patients with more active symptoms may have received
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Table 3. Comparison of patients with and without osteoporosis

Osteoporosis/penia | Osteoporosis/penia not

present (n=48) present (n=52) PRI
Age, years, mean £ SD 53.4+9.5 42.7+10.3 0.03™
Sex, male, n (%) 23 (47.9) 31 (59.6) 0.04"¢
Lumbar spine DXA
T-score -0.72+1.6 0.58+1.2 0.13*
BMD 1.090+0.171 1.272+0.279
Femoral neck
T-score -1.31£1.06 -0.79+1.32 0.009""*
BMD 0.810+0.092 0.917+0.152
Hip total
T-score -0.6+£0.94 0.2+1.33 0.049™
BMD 0.842+0.135 0.1002+0.099
BASDAI, median (min-max) 4 (0-8) 3(0-7) 0.82"
Vitamin D, ng/mL, mean + SD 20.3%£5.9 16.2+13.7 0.59*
Disease duration, years, mean + SD 19+8.9 14+6.1 0.03"
Anti TNF-a. use, n (%) 5 9 0.68°
NSAID use, n (%) 40 41 0.62°
n: Number, SD: Standard deviation, BMD: Bone mineral density, BASDAI: Bath Ankylosing Spondylitis Disease Activity index, NSAID: Non-steroidal anti-inflammatory drug,
anti TNF-o: Anti tumor necrosis alpha, "p<0.05,"p<0.01, ‘Independent samples T-test, *Chi-square test, *Kruskal-Wallis test

more robust laboratory testing. Also, nearly half of our subjects
were females, which is a higher ratio than usually observed in
other studies about AS. This may be explained by the relative
selectiveness of physicians for ordering OP tests from female
patients.

Conclusion

In this retrospective cross-sectional study, we have found
the prevalence of OP in an AS population to be higher than
previously reported. AS, in addition to causing OR may also
decrease physical exercise capacity and cause muscle weakness,
further making patients susceptible to falls. In order to prevent
fractures and related complications, all physicians caring for
patients with AS be aware of this heightened risk for ORP

Ethics

Ethics Committee Approval: Ethics approval was obtained
from the Ethics Committee of Ege University Medical Research
on 18.05.2022 with the approval number 22-5T/62.

Informed Consent: Retrospective study.

Peer-review: Externally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: E.C., YK., DK., GK., Concept:
E.C., YK, DK, GK., Design: E.C., YK., DK., GK., Data Collection
or Processing: E.C., YK., DK., GK., Analysis or Interpretation:
E.C., YK, DK, GK., Literature Search: E.C., YK, DK., GK,
Writing: E.C., YK., DK., GK.

Conflict of Interest: No conflict of interest was declared by the
authors.

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

References

1. Maruotti N, Corrado A, Cantatore FP Osteoporosis and rheumatic
diseases. Reumatismo 2014;66:125-35.

2. Davey-Ranasinghe N, Deodhar A. Osteoporosis and vertebral
fractures in ankylosing spondylitis. Curr Opin Rheumatol
2013;25:509-16.

3. Lépez-Medina C, Molto A. Comorbidity management in
spondyloarthritis. RMD Open 2020;6:e001135.

4. Mei J, Hu H, Ding H, Huang Y, Zhang W, Chen X, et al.
Investigating the causal relationship between ankylosing
spondylitis and osteoporosis in the European population: a
bidirectional Mendelian randomization study. Front Immunol
2023;14:1163258.

5. Hu LY, Lu T, Chen PM, Shen CC, Hung YM, Hsu CL. Should
clinicians pay more attention to the potential underdiagnosis of
osteoporosis in patients with ankylosing spondylitis? A national
population-based study in Taiwan. PLoS One 2019;14:€0211835.

6. Briot K, Etcheto A, Miceli-Richard C, Dougados M, Roux C. Bone
loss in patients with early inflammatory back pain suggestive
of spondyloarthritis: results from the prospective DESIR cohort.
Rheumatology (Oxford) 2016;55:335-42.

7. van der Weijden MA, Claushuis TA, Nazari T, Lems WE, Dijkmans
BA, van der Horst-Bruinsma IE. High prevalence of low bone
mineral density in patients within 10 years of onset of ankylosing
spondylitis: a systematic review. Clin Rheumatol 2012;31:1529-
35.

8. Ralston SH, Urquhart GD, Brzeski M, Sturrock RD. Prevalence of
vertebral compression fractures due to osteoporosis in ankylosing
spondylitis. BMJ 1990;300:563-5.



Turk J Osteoporos
2023;29:177-81

Cinar et al. 1 81

Osteoporosis in Ankylosing Spondylitis

9. Cooper C, Carbone L, Michet CJ, Atkinson EJ, O'Fallon WM,
Melton LJ 3rd. Fracture risk in patients with ankylosing spondylitis:
a population based study. J Rheumatol 1994;21:1877-82.

10. El Maghraoui A. Osteoporosis and ankylosing spondylitis. Joint
Bone Spine 2004;71:291-5.

12.

Pray C, Feroz NI, Nigil Haroon N. Bone Mineral Density and
Fracture Risk in Ankylosing Spondylitis: A Meta-Analysis. Calcif
Tissue Int 2017;101:182-92.

Bessant R, Keat A. How should clinicians manage osteoporosis in
ankylosing spondylitis? J Rheumatol 2002;29:1511-9.



182 Scientific Letter / Bilimsel Mektup

DOI: 10.4274/tod.galenos.2023.33154
Turk J Osteoporos 2023;29:182-3

Sleep Quality in Patients with Ankylosing Spondylitis

Ankilozan Spondilitli Hastalarda Uyku Kalitesi
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Abstract

Chronic pain and inflammation, loss of function, immobility and systemic involvement that are all characteristics of ankylosing spondylitis (AS)
have been proposed to cause sleep problems. Almost 70-90% of patients with AS are reported to suffer from disturbed sleep. There are many
indices that aim to assess quality and duration of sleep in clinical and academic settings. We have carried out a pilot study and enrolled 70
patients with AS and questioned each subject with a single question that assessed their quality of sleep. This question was taken from the
4t jitem of the Hamilton Anxiety scale and has been previously used in this population. We have asked patients to assess their sleep quality
and score it from 0 to 4, 0 denoting no sleep disturbance and 4 denoting very severe sleep disturbance. The question was well understood
and answered fast, causing no delay in routine patient care. Aimost 90% of our patients reported some level of sleep disturbance. We have
found a significant correlation between disease activity measured by Bath Ankylosing Spondylitis Disease Activity index and severity of sleep
disturbance (p<0.05, r=0.34). Assessing quality of sleep in the routine clinical setting does not need to take a very long time and carries
valuable information regarding patients’ physical and mental wellbeing.

Keywords: Ankylosing spondylitis, pain, sleep quality

Ankilozan spondilitin (AS) karakteristik 6zelliklerinden olan kronik agri, enflamasyon, fonksiyon kaybi, immobilizasyon ve sistemik tutulumlarin
uyku problemlerine de yol agabilecedi 6ne slrilmustlr. AS hastalarinin neredeyse %70-90'1 arasinda bir oranda uyku sorunlarinin gérildigu
bildirilmistir. Hem klinik hem de akademik amacla uyku kalitesini ve uyku slresini 6lcmeyi amaglayan pek cok Olgek mevcuttur. Bizler, 70
AS hastasinda bir pilot calisma yaparak her gonulliden uyku kalitesini degerlendiren tek bir soruyu yanitlamasini istedik. Bu soru Hamilton
Anksiyete skalasinin uykuyu degerlendiren 4. sorusundan alinmis olup bireyden uyku kalitesini O ile 4 arasinda puanlamasi istenir, O puan hig
uyku sorunu yok anlamina gelirken, 4 puan ¢ok siddetli uyku sorunu anlami tasir. Hastalarimiz bu soruyu dogru bir sekilde anlamis ve hizli
bir sekilde yanitlamislardir ve rutin klinik hizmetlerinde bir yavaslama yasanmamistir. Hastalarimizin neredeyse %901 farkli duizeylerde uyku
bozuklugu ile uyumlu yanit vermistir. Uyku bozuklugu diizeyi ile Bath Ankilozan Spondilit Hastalik Aktivite indeksi skoru arasinda da anlamli
korelasyon saptanmistir (p<0,05, r=0,34). Klinik ortamda uyku kalitesini degerlendirmek ¢ok vakit almamaktadir ve hastalarin hem fiziksel hem
de mental iyilik durumu hakkinda bilgi vermesi agisindan degerlidir.

Anahtar kelimeler: Ankilozan spondilit, agri, uyku kalitesi

Introduction immobility and systemic involvement have been reported
to cause sleep problems (1). Cytokine activity has also been

Ankylosing spondylitis (AS) is a chronic inflammatory disorder proposed to be a factor in disturbed sleep (2). Nie et al. (1)

of mainly the spine that also affects peripheral joints, entheses reported that up to 70% of patients with AS suffer from sleep
and may cause severe disability. Studies and management disturbances. They reported that patients with higher levels
strategies commonly focus on musculoskeletal involvement of of disease activity, pain and functional limitations have worse
this disorder. Chronic pain and inflammation, loss of function, sleep scores than patients with more moderate disease severity.
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Wadeley et al. (3) assessed subjects sleep quality using Jenkins
Sleep Evaluation questionnaire and reported that nearly 20% of
volunteers were poor sleepers. Especially nighttime pain caused
by untreated inflammation is speculated to contribute to chronic
sleep disturbance (4). This trend is objectively shown in studies
by the significant correlation of levels of sleep disturbance and
disease activity indices (3,5).

Another facet of this problem is that sleep problems further
exacerbate disease related symptoms such as pain and
decreased mobility, still sleep and related problems stay a
secondary outcome of most studies.

Many assessment methods have been developed to better
distinguish sleep problems in this patient population. Some are
more detailed and are more commonly used in clinical studies
while some are easier to perform in routine day-to-day practice.

The Pittsburg Sleep Quality index is a self-reported questionnaire
that assesses sleep related symptoms over a one-month period.
Patients are grouped as good or poor sleepers according to their
scores (6).

Medical outcomes study sleep questionnaire consists of 12
questions that assesses the duration and quality of sleep and has
been previously used in different disease groups (7). Another
inventory used to measure sleep quality is the Insomnia Severity
index is a brief inventory 7 item questionnaire that is scored
from 0 to 28 with its results denoting from absence of insomnia
to severe insomnia respectively.

Hakkou et al. (2) have used the sleep item of the Hamilton
Anxiety scale to assess sleep disturbances in patients with AS
and they have reported that 65% of all patients complained
of disturbed sleep and that pain and depression significantly
correlated with these sleep patterns (8).

These data reflect that sleep problems correlate with anxiety,
depression, and quality of life. These subjective areas of research
show variance according to country and region and may be
affected by more than disease and inflammatory activity.

To assess sleep disturbances in our patients and to lay the
groundwork for a larger and detailed study, we have questioned
AS patients that came to our departments of physical medicine
and rehabilitation and rheumatology departments for a routine
outpatient visit over a one months period with the fourth item
of the Hamilton Anxiety scale (8). This way we were able to
question 70 subjects. The questions were well understood by our
patients and this questioning took less than 2 minutes for each
patient. After routine physical examination and blood testing,
we have asked subjects to rate their sleep quality between 0 and
4, 0 denoting no sleep disturbance or insomnia, and 5 meaning
severe sleep disturbance. Twelve percent of subjects responded
to the question as having very good sleep, meaning almost
90% suffered from some level of disordered sleep. Subjects’
percentages as having mild, moderate, or severe sleep problems
were 9.1, 53.8, and 20 respectively. The remaining 5.7%
responded as having very severe sleep disturbance. We detected
a weak but significant correlation between disease activity level

measured using Bath Ankylosing Spondylitis Disease Activity
index and sleep item of the Hamilton anxiety scale (p<0.05,
r=0.34). We did not detect a significant difference between
sexes regarding sleep quality or disease activity.

Sleep disturbances are proposed to underlie or exacerbate
many painful conditions such as fibromyalgia, mood disorders
and chronic fatigue syndrome. AS, as a chronic inflammatory
condition that when not managed properly causes nighttime
pain, morning stiffness, limitation of physical activity and
decreased mobilization. Physicians caring for patients with AS
need to keep in mind that unrecognized and untreated sleep
disorders may explain at least some of the wide symptomatology
and challenges of this painful condition. Assessing quality of
sleep in the routine clinical setting does not need to take a very
long time and carries valuable information regarding patients’
physical and mental wellbeing. In light of these findings, we plan
in the future to study the effects of disordered sleep assessed
by polysomnography on disease activity, laboratory findings and
quality of life in patients with AS.
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Diizeltme: Postmenopozal Osteoporoz Tedavisinde Denosumabin
Etkinligi: Bir Yillik Takip, Tek Merkezli Calisma

Correction: Efficacy of Denosumab in the Treatment of Postmenopausal Osteoporosis:

One-year Follow-up, Single Center Study

® ismail Tuncekin, ® Server ilter

Van Yiiziinciiyl Universitesi Tip Fakdiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Van, Tiirkiye

2021 yili 3. sayida “Postmenopozal Osteoporoz Tedavisinde
Denosumabin Etkinligi: Bir Yillik Takip, Tek Merkezli Calisma” adl
calismayi 6zenle okudum ve calismada yer alan maddi hatalarin
bilimsel literatlrli yanitmamasi ve meta-analizlerde hatali
bilgilerin yer almamasi icin bu mektubu yaziyorum (1).

Tum dunyada vyaslanan nifusun artmasi ve beraberinde
gelisebilecek kirik riskleri nedeniyle énemli bir saglik sorunu
halini alan osteoporozun tedavisinde denosumab onaylanmis ilk
monoklonal antikordur (2). Nukleer faktor-kappa-beta ligandinin
reseptdr aktivatériine baglanir ve bunu inhibe ederek anti-
rezorbtif etki gdsterir (3). 2010 yilinda Gida ve ilag Dairesi (Food
and Drug Administration) tarafindan onaylanan ilag Uzerinde
yapilan calismalarda denosumabin kemik mineral yogunlugunu
(KMY) artirdigi ve kirik riskini azalttigr gésterilmistir (4,5).
TRDizin'de denosumabla ilgili arastirma sayisi 27 olup Turkiye'de
az sayida calisma mevcuttur.  Osteoporozda kullanilan
denosumab ile ilgili calisma sayisi daha azdir. Tlrkiye'de yapilan
bu calisma osteoporozda kullanilan denosumabin etkinligi ile
ilgili kiymetli calismalardan biridir. Bununla birlikte bu calismada
gbzden kagan maddi hatalar mevcuttur.

Bu calismada denosumabin lomber, kalca total ve kalga boyun
bolgesinde KMY oranlarinda gr/cm? miktarlarinda artis oldugu
belirtiimektedir ve bu durum hem sayisal hem de grafiksel olarak
gosteriimektedir (Tablo 4 ve Sekil 1) (1). KMY artis oranlari
siraslyla %17, %26 ve %12 olarak ifade edilmektedir. Literatlirde
ise bu calismada da belirtildigi gibi 10 yillik Freedom ¢alismasinda
bu oranlar lomber bélgede %21,7, total kalcada %9,2, femur
boyunda %9 olarak saptanmistir (6).

Ancak tablo ve sekilleri inceledigimizde KMY'yi gr/cm? olarak
siraslyla lomber, total kalca ve kalca boyun olarak aldigimizda
%18,4; %23, %3,6 olarak bulunmasi gerekirdi. Ozellikle femur
boyundaki KMY'nin yaniltici olarak ¢ok yiksek bulunmasi hem
bu calisma agisindan hem de meta-analizlere konu olmasi
agisindan énemlidir.

Turkiye'de denosumab ile alakali calismalarin sayisi baz
alindiginda bu calismanin énemi daha da artmaktadir. Ozellikle
osteoporoz tedavisinde kullanilan denosumab ile ilgili TUrkiye'deki
calisma sayisi oldukca azdir. Bu tarz calismalarin tesvik edilmesi
ve daha fazla sayida yapilmasi Gmidi tasiyarak, calismalardaki
maddi hatalar Uzerinde dikkatli olunmasi gerekir. Clnki bu
calismalar literatlire katki saglamaktadir ve bilim gecmisteki
bilgileri baz alarak ve Ustline koyarak ilerler. Bu sebeplerden
Otlrl calismalardaki hatalarin ve diizeltmelerin belirtiimesi ¢cok
6nemli olup bilimin gelismesine ve eklenerek ilerlemesine neden
olur.

Anahtar kelimeler: Denosumab, osteoporoz, kemik mineral
yogunlugu

Keywords: Denosumab, osteoporosis, bone mineral density
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