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Editorden / Editorial

Sevgili Meslektaslarimiz,

Oncelikle degerli meslektaslarimiza akademik calismalarin meyvesi olarak hazirladiklari arastirma makalesi ve olgu sunumlarini
yayinlanmak Uzere Emerging Sources Citation Index (ESCI) tarafindan indekslenen dergimize dlzenli olarak ilettikleri icin cok tesekkur
ederiz. Dergimiz kapsaminda bu akademik calismalari yayinlamaktan bayik mutluluk duyuyoruz.

Tirkiye Osteoporoz Dernedi tarafindan diizenlenen; uluslararasi katiimli 8. Ulusal Osteoporoz, Osteoartrit ve Kas iskelet Sistemi
Hastaliklari Kongresi 21-24 Kasim 2024 tarihlerinde Cornelia Diamond Golf & Resort Otel, Antalya'da gerceklestirilecektir.

Uluslararasi katiimli olarak dizenlenen bu kongrede osteoporoz, osteoartrit ve kas iskelet sistemi hastaliklari konularindaki bilgilerin
glincellenmesi amaclanmistir. Konularinda énde gelen isimlerin konusmaci olarak yer alacagi kongre sizlerin de katilimlari ve destekleri
ile gergeklestirilecektir. Katiimailar kongremize sézli ve poster bildiri sunumlari ile katiim saglayabileceklerdir. Bu kongrede ilk
kez Tirkiye Osteoporoz Dernedi adina “TOD Geng Arastirmaci Tesvik Oduli” verilecektir. Erken kayit ve konaklama ticretlerinden
faydalanmak icin son tarih: 28 Agustos 2024; Bildiri son tarihi: 13 Eylil 2024 olarak belirlenmistir.

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

Editor
Prof. Dr. Yesim Kirazl
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The Impact of Osteoporosis on Facet Joint Denervation Treatment
Outcomes in Patients with Lumbar Facet Joint Syndrome

Lomber Faset Eklem Sendromlu Hastalarda Osteoporozun Faset Eklem Denervasyon
Tedavisi Sonuclarina Etkisi

@ Samet Sancar Kaya, ® Miige Baran*

Adiyaman University Training and Research Hospital, Department of Pain Medicine, Adiyaman, Turkey
*Agr Training and Research Hospital, Clinic of Pain Medicine, Adri, Turkey

Abstract

Obijective: The aim of this study was to investigate the effect of osteoporosis (OP) on the outcomes of facet medial branch radiofrequency
thermocoagulation (RFT).

Materials and Methods: Thirty-six patients with chronic lower back pain due to lumbar facet joint syndrome (LFJS) who underwent facet
medial branch RFT were retrospectively reviewed. The patients were divided into two groups: Group | (without OR n=19) and group II (with
OPR n=16). Pre-intervention and post-intervention evaluations of the patients were assessed at 1, 6, and 12" months by visual analog scale
(VAS).

Results: In both groups, VAS scores 1%, 6™, and 12" months after intervention were lower than those at baseline (p=0.001). There were no
significant difference between the groups in terms of VAS score improvement.

Conclusion: Lumbar facet medial branch RFT is an effective and safe treatment method in both the short and long-term in patients with
LFJS. OP therapy had no effect on RFT treatment results.

Keywords: Facet joint, facet medial branch, lower back pain, radiofrequency, osteoporosis

(0)4

Amac: Bu calismanin amaci, osteoporozun (OP) faset mediyal dal radyofrekans termokoagtilasyon (RFT) sonuglari Gzerine etkisini aragtirmaktir.
Gere¢ ve Yontem: Lomber faset eklem sendromuna (LFJS) bagl kronik bel agrisi sikayeti ile faset medial dal RFT uygulanan 36 hasta
retrospektif olarak incelendi. Hastalar grup | (OP'siz, n=19), grup Il (OP’li, n=16) olmak Uzere iki gruba ayrildi. Hastalarin girisim Oncesi ve
girisim sonrasi 1, 6 ve 12. aylarda gorsel analog skala (GAS) ile agr skorlari degerlendirildi.

Bulgular: Her iki grupta da girisimden sonraki 1., 6. ve 12. ay GAS degerleri baslangica gére daha dusik bulundu (p=0,001). Gruplar arasinda
GAS skorlarindaki iyilesme agisindan anlamli bir fark gézlenmedi.

Sonug: Lomber faset medyan sinir RFT, LFJS'li hastalarda hem kisa hem de uzun dénemde etkili ve givenli bir tedavi yontemidir. OP'nin RFT
tedavi sonuglar Uzerine etkisi yoktur.

Anahtar kelimeler: Faset eklem, faset medyan sinir, bel agrisi, radyofrekans, osteoporoz

Introduction is pain reduction with medial branch blocks (3). Facet medial
nerve denervation by radiofrequency thermocoagulation (RFT)
is effective in patients resistant to conservative treatments (4).

Osteoporosis (OP) is a systemic disease characterized by an
increased bone fragility as a result of low bone mineral density
(BMD) and micro-architecture deterioration of the bone tissue
(5). With the increase in the elderly population, it has become an
important public health problem. Generally, the most common
symptom in patients with OP is persistent back pain (6). Vertebral
fractures due to OP are known to cause back pain. In addition,

Lumbar facet joint syndrome (LFJS) is a mechanical instability
syndrome that occurs due to degenerative and traumatic causes
in facet joints in the lumbar region. LFJS has been estimated to
be responsible for 15-41% of chronic low back pain (CLBP) (1).
There is usually CLBP without radicular extension, radiating to
the buttocks or groin. The pain increases with standing, changing
position, lumbar extension, lateral flexion, and rotation to the
side of the pathological facet (2). The best diagnostic method

Address for Correspondence/Yazisma Adresi: Samet Sancar Kaya, Adiyaman University Training and Research Hospital, Department of Pain Medicine, Adiyaman, Turkey
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increased bone resorption may cause back pain in patients with
OP without vertebral fractures (7). Microfractures play a role in
the development of chronic back pain by causing deterioration
in spinal mechanics; posture disorders; stretching, pulling, and
compression in soft tissue; and facet joint dysfunctions (8).
Degeneration of the facet joints causes irritation in the nerves
innervating the joint. It is thought that this irritation may be
the cause of low back pain in some patients with OP (9). The
relationship between degenerative changes in the spine and OP
is not clear (10).

Although facet medial branch RFT is frequently applied in the
treatment of CLBP there are limited data on the factors affecting
the success of the procedure. Moreover, there is no study
evaluating the efficacy of facet medial branch RFT on pain in
osteoporotic patients with LFJS. Considering that OP and LFJS
are two common causes of CLBP especially in elderly female
patients, the effect of OP on RFT results applied in the treatment
of LFJS is intriguing. Therefore, the aim of our study was to
evaluate the effect of OP on the treatment results in female
patients with LFJS treated with facet medial branch RFT.

Materials and Methods

Study Design and Participants

This retrospective study was conducted in the Department of
Pain Medicine after approval was obtained from Agri ibrahim
Cecen University Scientific Research Ethics Committee (decision
no: 159, date: 22.06.2023). Due to the retrospective nature of
the study, there was no need to obtain informed consent from
the patients. Records of patients who presented with a primary
diagnosis of LFJS from January 2020 and January 2022 in our
clinic were reviewed. The diagnosis of LFJS was based on clinical
findings on physical examination and magnetic resonance
imaging (MRI) scans. The diagnosis of OP was determined on
the basis of the World Health Organization guidelines [i.e., dual-
energy X-ray absorptiometry (DXA), BMD at the lumbar spine,
femoral neck or total hip T-score <2.5 standard deviations] (11).
The inclusion criteria were being 35 years and older, being
female, having axial low back pain unresponsive to conservative
treatments for at least 3 months, being diagnosed with LFJS,
receiving lumbar facet medial branch RFT under fluoroscopy,
and having BMD T-score measured by DXA. The following were
the exclusion criteria: 1. Presence of extruded or sequestered
discs, spondylolisthesis, advanced spinal stenosis, or lateral
recess syndrome on lumbar MRI; 2. Previous surgery in the
lumbar region; 3. Presence of acute/subacute vertebral fracture;
4. Incomplete medical record.

Clinical Assessment

Age, gender, body mass index (BMI), onset of pain, BMD T-score,
and visual analog scale (VAS) scores at baseline and 1, 6, and
12 months after the procedure were collected from the medical
records and follow-up forms. The pain intensity was evaluated
using the VAS (0= no pain and 10= worst imaginable pain).

Significant pain relief was accepted as a decrease of more than
50% on the VAS score.

The patients were categorized into two groups according to OP:
those without OP (group 1) and those with OP (group II).

Procedure

The injections were performed in an operating room. The patient
was placed in prone position. Each patient was monitored, and
vital signs were observed throughout the entire procedure
(blood pressure, heart rate, SpO,). After the AP view of the target
joint was obtained, an oblique view of the patient was obtained
until the Scottie dog image was formed (usually in the 15°-20°
position). A 22G 10 cm radiofrequency needle with 5 mm active
tip was advanced towards the junction of the superior articular
process and the transverse process, the target point of which
was the “dog'’s eye”, and bone contact was achieved (Figure 1).
The needle position was reconfirmed with sensory and motor
stimulations (50 Hz sensory stimulation, 2 Hz motor stimulation)
using the RF device. In sensory stimulation, the patient felt
paresthesia in the waist, while multifidus muscle contractions
were observed in motor stimulation. The needle site was verified
with the absence of any finding of the radicular nerve in either
stimulation. After confirmation of the exact location of the
needle, analgesia was provided with 1 mL of lidocaine 1%. Then
RFT was applied at 80 °C for 60 seconds for each level. After
RFT, 1 mg of dexamethasone mixed with saline (total of 0.5 mL)
was administered to each site to prevent neuritis. Two adjacent
median branches were blocked for each facet joint block (L3
and L4 median branches were blocked for the L4-L5 facet joint).

Figure 1. Oblique fluoroscopic view of lumbar facet medial branch
radiofrequency thermocoagulation
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RFT was applied to L3, L4 median branches and L5 dorsal rami
in all patients.

Statistical Analysis

In calculating the sample size of this study, power was determined
by taking at least 80% and a type-1 error of 5% for each variable.
Kolmogorov-Smirnov (n>50) and Skewness-Kurtosis tests were
performed to check whether the continuous measurements
in the study were normally distributed and, because the
measurements were normally distributed, parametric tests were
applied. Descriptive statistics for continuous variables in the study
are expressed as mean (mean), standard deviation, minimum,
maximum, number (n), and percent (%). The independent
ttest was used to compare the measurements according to
the categorical groups. In the examination of the difference
between the measurement periods of VAS scores, repeated
ANOVA was used. Pearson correlation coefficients were
calculated to determine the relationship between continuous
measurements. The chi-squared test was performed to analyze
the relationship between categorical variables and the group.
P<0.05 was accepted as statistically significant. All analyses were

conducted using IBM SPSS Statistics for Windows 25.0 (IBM
Corp., Armonk, NY, USA).

Results

Figure 2 shows the CONSORT of patients. There were 19 patients
in group | and 16 in group .

Table 1 displays the patients’ demographic datas. Both groups
were similar in terms of height, weight, BMI, and duration of
pain. The mean age was 63.26+7.71 years and 71.31+6.95
years in group | and group Il, respectively. The mean age was
significantly higher in group Il than in group | (p=0.003) (Table 1).
In group |, the mean VAS score decreased from baseline
7.05+0.71 to 2.374£2.01 at 1 month, 3.16+2.27 at 6 months,
and 4.37+2.45 at 12 months. In group I, the mean VAS score
decreased from baseline 7.44+0.63 to 2.44+2.16 at 1 month,
2.88+2.19 at 6 months, and 4.19+3.04 at 12 months. In both
groups, the VAS scores at each evolution time point were
significantly decreased compared with the baseline VAS scores
(p=0.001) (Table 2).

77 patients were eligible

39 patients were excluded:

male patients (n=24)

not having DXA (n=6)

extruded or sequestered disc (n=4)
lumbar surgery (n=2)

advanced spinal stenosis (n=3)

38 were allo

cated

20 analyzed in group I

18 analyzed in group II I

Lost to follow-up (n=1) l

.

Final analysis (n=19)

Figure 2. Flow diagram
DXA: Dual-energy X-ray absorptiometry

I Lost to follow-up (n=2)

k.
Final analysis (n=16)

Table 1. Descriptive features of patients

Group | (n=19) Group Il (n=16) p-value
Age (mean + SD), year 63.26+7.71 71.3146.95 0.003
Height (mean + SD), cm 161.53+8.19 159.9449.19 0.592
Weight (mean + SD), kg 76.11+8.03 71.81+7.56 0.115
BMI (mean + SD) 29.44+4.68 28.19+3.22 0.374
Duration of pain, (months) 38.11+£34.27 27.06+28.69 0.314
SD: Standard deviation, BMI: Body mass index
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In the comparison of the groups, there was no statistically
significant difference in the VAS scores between groups 1, 6, or
12 months after the intervention (1 month: p=0.923, 6 months:
p=0.711, and 12 months: p=0.847) (Table 2).

No correlation was found between significant pain relief at 1,
6, and 12 months and analyzed variables like age, BMI, and
duration of pain (Table 3).

No complications were recorded during follow-up.

Discussion

One of the most common symptoms in patients with OP is
back pain (12). Vertebral fractures are known to cause severe
low back pain in these patients. On the other hand, patients
with OP without vertebral fractures may also report low back
pain (7). In rats, increased bone turnover has been shown to
cause osteoclast activation, sensitize sensory nerves in the bone
marrow, and eventually lead to local inflammation that causes
pain even if there is no fracture (13). In addition, increased
osteoclastic activity can cause acidosis, leading to overexpression
of nociceptors, which activate the sensory nerve fibers, resulting
in pain (14,15). OP disrupts the load-bearing balance of the spine
by altering the spine biomechanics. This can cause degeneration
of the facet joints and irritation of the nerves of the facet joints,
which may contribute to low back pain (8,9).

With the increase in the elderly population, both OP and LFJS
are seen more frequently. It can be challenge to treat CLBP in
both diseases. The factors affecting and predicting the success

of RFT therapy, which is effectively applied in the treatment of
LFJS, are not clear. To the best of our knowledge, no study has
evaluated the effect of OP on RFT treatment outcomes. Only
one study investigated the efficacy of pulse radiofrequency
(PRF) in osteoporotic patients with lumbar facet syndrome (16).
Paksoy (16) applied median branch PRF (42 °C and 6 minutes)
to 18 patients and followed them up for 6 months. Significant
pain reduction was achieved in 14 patients and moderate pain
relief in 3 patients, which lasted for 6 months, and only 1 patient
did not have a decrease in pain. He reported that lumbar facet
median branch PRF is an effective and alternative method
that can improve patient’s life conditions by reducing medical
treatments for lumbar facet pain due to OP In our study, we
achieved successful results in patients with OP This is consistent
with the study by Paksoy (16). However, our study differs from
Paksoy's (16) in terms of performing RFT, comparing it with
patients without OR and a longer follow-up period. It has been
reported that the efficacy of PRF for medial nerve denervation
in lumbar facet joint pain is shorter and weaker than that of
RFT (17,18). Paksoy (16) followed up the patients to whom PRF
was applied for 6 months and did not report long-term results.
In our study, RFT was effective both in the short and long-term
(12 months). The VAS scores were significantly decreased in
both groups at each follow-up visit, but we did not detect any
difference between the two groups in terms of pre- or post-
treatment VAS scores. Possible influencing factors such as age,
BMI, and duration of pain had no effect on outcomes.

Table 2. Comparision of VAS scores before and after the treatment

(mean D) (mean 2 SD) s
VAS baseline 7.05%0.71° 7.44+0.63° 0.101
VAS-1*t month 2.37+2.01° 2.44+2.16° 0.923
VAS-6" month 3.16+2.27° 2.88+2.19° 0.711
VAS-12% month 4.37+2.45° 4.19+3.04° 0.847
“p 0.001 0.001

“Significance levels according to independent-samples t-test results, ““Comparison results between VAS measurements (repeated ANOVA), * *Shows the difference
between VAS measurement periods. SD: Standard deviation, VAS: Visual analog scale

Table 3. Inter-measurement correlation analysis results

Age BMI Duration of pain, (months)
i r 0.065 -0.119 -0.002

VAS baseline

p 0.545 0.263 0.988

r -0.108 0.000 -0.045
VAS-1st month

p 0.310 0.997 0.671

r -0.056 0.048 0.037
VAS-6" month

p 0.601 0.652 0.730

r -0.130 0.103 -0.047
VAS-12" month

p 0.222 0.336 0.658

r: Pearson correlation coefficient, BMI: Body mass index, VAS: Visual analog scale
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Study Limitations

There are several limitations in our study, such as its retrospective
nature, its small size, and the lack of patient quality of life
measures such as the Oswestry disability index. However, it
is valuable because it is the first study, to our knowledge, to
investigate the effect of OP on facet medial branch RFT results.

Conclusion

Lumbar facet medial branch RFT is an effective and safe
treatment procedure in both the short and long-term in
patients with LFJS. OP has no effect on RFT treatment results.
Prospectively designed, controlled studies are needed to identify
the factors affecting the success of RFT.
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The Effects of Sarcopenia and Fracture Risk on Kinesiophobia, Fear
of Falling, Fall Risk and Quality of Life in Geriatric Individuals

Geriatrik Bireylerde Sarkopeni ve Kirik Riskinin Kinezyofobi, Disme Korkusu, Disme Riski
ve Yasam Kalitesi Uzerine Etkileri

@ Hilal Telli, ® Cagla Ozdemir*

Kiitahya Health Sciences University, Kitahya City Hospital, Department of Physical Medicine and Rehabilitation, Kiitahya, Turkey
*Kitahya Health Sciences University, Kitahya City Hospital, Department of Family Medicine, Kitahya, Turkey

Abstract

Objective: This study aimed to determine the relationship between sarcopenia and fracture risk in older adults and to investigate the effects
of increased fracture risk in individuals with sarcopenia on the fear of falling, fall risk, kinesiophobia, and quality of life (QOL).

Materials and Methods: The study involved 132 participants. Sarcopenia risk was assessed using the SARC-F questionnaire, fracture risk
with the Fracture Risk Assessment Tool, QOL with the “World Health Organization Quality of Life Scale” short form, presence of kinesiophobia
with the TAMPA Kinesiophobia scale, and fall risk with the “Berg Balance scale” and “International Fall Effectiveness scale”.

Results: The study included 102 women (77.3%) and 30 men (23.7%). The average age of the individuals was 70.83+6.98. There was a risk
of sarcopenia in 55.5% of patients, and those at risk of sarcopenia had a 33.3% risk of hip fracture and 22.2% risk of both hip and major
fracture. With regard to the risk of sarcopenia, it was observed that the fall and fracture risks increased, and the QOL decreased (p-value
<0.05). Fracture risk and sarcopenia risk were higher in women, increased with age, and negatively correlated with body mass index and
education level (p-value <0.05). It has been observed that both fracture risk and sarcopenia risk with fracture risk increased the risk of falls,
kinesiophobia, and decreased QOL (p-value <0.05).

Conclusion: Appropriate treatment and early intervention of these conditions in sarcopenic individuals with isarcopenia and increased
fracture risk may provide clinical benefits to reduce the risk of falls and fractures and improve QOL.

Keywords: Fall risk, fracture, kinesiophobia, osteosarcopenia, quality of life, sarcopenia

Amac: Bu calismanin amaci yaslh eriskinlerde sarkopeni ile kirik riski arasindaki iliskiyi belirlemek ve sarkopenik bireylerde artan kirik riskinin
disme korkusu, diisme riski, kinezyofobi ve yasam kalitesi Uzerine etkilerini arastirmaktir.

Gereg ve Yontem: Bu calismaya 132 kisi katildi. Sarkopeni riski SARC-F anketi, kirik riski Kirik Riski Degerlendirme Araci, yasam kalitesi
“Diinya Saglik Orgiitii Yasam Kalitesi Olcedi” kisa formu, kinezyofobi varligi TAMPA Kinezyofobi élcedi, diisme riski ise “Berg Denge Olcedi”
ve “Uluslararasi Disme Etkinligi dlcegi” ile degerlendirildi.

Bulgular: Calismaya 102 kadin (%77,3) ve 30 erkek (%23,7) dahil edildi. Bireylerin yas ortalamasi 70,83+6,98 idi. Hastalarin %55,5'inde
sarkopeni riski mevcuttu ve sarkopeni riski tasiyanlarin %33,3'linde kalga kirgi riski, %22,2'sinde ise hem kalca hem de major kirik riski vardi.
Sarkopeni riski ile birlikte dlisme riskinin ve kirik riskinin arttigi, yasam kalitesinin diistigl gézlendi (p-degeri <0,05). Kirik riski ve sarkopeni riski
ile birlikte kirik riski kadinlarda daha yUksekti, yasla birlikte artiyordu ve viicut kitle indeksi ve egitim diizeyi ile negatif korelasyon gésteriyordu
(p-degeri <0,05). Hem kirik riskinin hem de kirik riskiyle birlikte sarkopeni riskinin disme riskini ve kinezyofobiyi artirdidi, yasam kalitesini
dislrdigu gézlendi (p-degeri <0,05).

Sonug: Kirik riski artmis sarkopenik bireylerde bu durumlarin uygun tedavisi ve erken midahalesi, dlisme ve kirik riskinin azaltimasi ve yasam
kalitesinin iyilestiriimesi yonitnde klinik fayda saglayabilir.

Anahtar kelimeler: Disme riski, kirik, kinezyofobi, osteosarkopeni, yasam kalitesi, sarkopeni
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Introduction

With the global aging of the population, the prevalence of
osteoporosis and sarcopenia is rapidly increasing, which positively
correlates with increased risk of fractures, decreased quality of
life (QOL), and premature mortality (1). In 2010, the European
Working Group on Sarcopenia in Older People (EWGSOP)
defined sarcopenia as a syndrome characterized by progressive
and widespread loss of skeletal muscle strength, mass, and
functions that occurs with increasing age or secondary to a
disease process and is associated with risks such as physical
disability, poor QOL, and mortality (2,3). The prevalence of
sarcopenia varies between populations and according to the
definitions and thresholds used. Thus, while prevalences of 3%
to 24% have been reported in individuals older than 65 years
of age when assessed using criteria and thresholds defined by
the EWGSOR the prevalence is 7.1% when there is both loss of
muscle mass and loss of muscle function, and 11% when there
is loss of muscle mass only (3,4).

Osteoporosis, the most common metabolic bone disease in the
elderly, is characterized by microarchitectural deterioration that
predisposes to fragility fractures secondary to both low bone
mass and low energy transfer. According to epidemiological
studies and clinical experience, bone mineral density (BMD) is
not always associated with fractures, and 40% of women with
fractures have normal BMD. Therefore, in order to determine
the risk of fracture development, it is necessary to determine
both BMD and BMD-independent risk factors. For this purpose,
Kanis et al. (5) investigated risk factors independent of BMD
and their predictive values in 12 international studies involving
60,000 people. the World Health Organization Fracture Risk
Assessment Tool (WHO-FRAX) was developed to calculate the
10-year probability of hip fracture and any major osteoporotic
fracture, taking into account femoral neck BMD and clinical risk
factors (5).

In recent years, the association of osteoporosis or osteopenia
and sarcopenia has been called “osteosarcopenia” and the
prevalence rates of osteosarcopenia in individuals aged =65
years vary between approximately 5-37% (6). Both sarcopenia
and osteoporosis are chronic diseases that occur for many
reasons and varying results and can be seen more in the
elderly than in young adults. It can result in frailty, a decrease
in QOL, a decrease in mobility and functional independence,
deterioration in the immune system, deterioration in respiratory
functions, falls, disability, loss of strength, and sometimes death
(3,7,8). Since this condition causes a serious global public
health problem by placing a significant clinical and economic
burden on society, identifying these individuals who may be
vulnerable to the negative consequences of musculoskeletal
aging is important from a clinical and public health perspective.
Therefore, in our study, we aimed to determine the relationship
between sarcopenia and fracture risk in older adults and to
investigate the effects of increased fracture risk in sarcopenic
individuals on fall risk, fear of falling, kinesiophobia, and QOL.

Materials and Methods

Study Participants

This study is a descriptive cross-sectional study conducted at
Kitahya Health Sciences University, Evliya Celebi Training and
Research Hospital Physical Medicine and Rehabilitation Clinic
between 1 May and 30 July 2023. All data were collected by the
same evaluator at the same facility.

This study included 132 independently ambulatory individuals
over the age of 65 who applied to the physical medicine
and rehabilitation outpatient clinics of our hospital, whose
sarcopenia risk was evaluated with the SARCF questionnaire,
and whose BMD was measured in the last 6 months. Those who
refused to participate in the study, those with vestibular system
disease, uncontrolled hypertension and diabetes, those with
severe cognitive impairment, fully dependent or semi-dependent
patients, those with advanced cerebrovascular, cardiovascular
and rheumatological diseases, and those with abnormalities in
blood tests that could cause loss of balance were excluded from
the study.

All individuals” blood tests performed in the last 3 months and
BMD measurements with dual-energy X-ray absorptiometry in
the last 6 months were evaluated. In blood tests, vitamin D,
vitamin B12, parathyroid hormone, calcium, albumin, and total
protein levels, which are effective on sarcopenia, osteoporosis,
and balance, were measured.

Before being included in the study, all individuals signed the
informed consent form stating that they participated in the
study voluntarily, and ethical approval was received from the
Kitahya Health Sciences University Non-interventional Clinical
Research Ethics Committee (decision no: 2023/01-20, dated:
11.01.2023).

Assessment of Fracture Risk

The fracture risk of all patients whose BMD was measured in
the last 6 months was calculated using WHO-FRAX. The risk
of fractures varies significantly across different parts of the
world. Therefore, FRAX is calibrated to countries where the
epidemiology of fractures and deaths is known. A FRAX model
for Turkey has been available since 2008. However, in 2012, it
has been updated to include newer fracture and death rates
(9). FRAX® is a web-based algorithm that calculates the 10-year
probability of experiencing a hip fracture and major osteoporotic
fracture (hip, clinical vertebra, wrist, proximal humerus).
According to the FRAX calculation table, individuals with a major
osteoporotic fracture risk of over 20% and a hip fracture risk of
over 3% were evaluated as high fracture risk groups (5).

Assessment of Sarcopenia Risk

In clinical practice, SARC-F is recommended as a screening test
to determine the risk of sarcopenia. The SARC-F questionnaire
consists of 5 questions based on self-report (strength, walking,
getting up from a chair, climbing stairs, and falling). The total
score varies between 0-10, and a score of =4 indicates a risk of



Turk J Osteoporos
2024,30:75-88

Telli and Ozdemir. 77

The Effects of Sarcopenia and Fracture Risk in Geriatric Individuals

sarcopenia. SARC-F is one of the best tests that can be used in
clinical practice to predict the adverse events that may occur due
to sarcopenia (10). The validation of the Turkish version of the
SARC-F questionnaire was conducted by Bahat et al. (11).

Questionnaire

Participants filled out surveys consisting of sociodemographic
questions, including age, gender, occupation, education level,
height, and body weight. In individuals participating in the study,
QOL with the World Health Organization Quality of Life Scale
Short Form (WHOQoL-Bref) (12,13), presence of kinesiophobia
with the TAMPA kinesiophobia scale (14,15), fall risk with the
Berg balance scale (16,17) and fear of falling with International
Fall Effectiveness scale (18,19) were evaluated.

First of all, the relationship between sarcopenia or fracture
risk and QOL, kinesiophobia, fall risk, and fear of falling was
evaluated separately in the study population. All patients were
then divided into 7 groups:

Group 1: No sarcopenia and fracture risk,

Group 2: Only sarcopenia risk,

Group 3: Only hip fracture risk,

Group 4: Only major fracture risk,

Group 5: Risk of both major fracture and hip fracture,

Group 6: Sarcopenia risk with hip fracture risk,

Group 7: Sarcopenia risk with risk of both major and hip
fractures.

With the evaluations between the groups, the relationship
between the presence of accompanying fracture risk and QOL,
kinesiophobia, fall risk and fear of falling in individuals with and
without risk of sarcopenia was evaluated.

Statistical Analysis

Statistical analysis was conducted using SPSS 22.0 (Statistical
Package for the Social Sciences 22.0). The normal distribution
suitability of the variables was assessed through visual methods
such as histograms and probability graphs, as well as analytical
methods including the Kolmogorov-Smirnov and Shapiro-Wilk
tests. Descriptive statistics were presented as the mean and

standard deviation for numerical data and as numbers and
percentages for nominal data. For numerical variables exhibiting
a normal distribution between two groups, the “independent
samples t-test” was employed. In cases where numerical variables
did not display a normal distribution, the “Mann-Whitney U test”
was utilized. For numerical variables demonstrating a normal
distribution among three groups or more, analysis was performed
using “ANOVA (Analysis of Variance)”. Conversely, numerical
variables not adhering to a normal distribution were subjected
to the "Kruskal-Wallis H test”. The nominal data was compared
using the “chi-square test”. Correlation analyses were conducted
using the “Pearson correlation test” for numerical variables with
a normal distribution, and the “Spearman correlation test” for
numerical variables lacking a normal distribution. A significance
level of p<0.05 was considered statistically significant in the
study’s analysis.

Results

Relationship Between Sarcopenia Risk and Data

One hundred thirty two individuals, 102 women (77.3%) and
30 men (23.7%), were included in the study. The average age
of the individuals participating in the study was 70.83+6.98.
There was a risk of sarcopenia in 72 (55.5%) of the study
population. No statistically significant relationship was found
between demographic data in individuals with and without risk
of sarcopenia. The data are given in Table 1.

No statistically significant relationship was found between the
risk of sarcopenia, and kinesiophobia and fall risk. A statistically
significant relationship and a moderate positive correlation
were found between the risk of sarcopenia and fear of falling
(rho value: 0.491). A statistically significant relationship and
moderate negative correlation were found at risk of sarcopenia
and in all domains of QOL (total, physical health, psychological
well-being, social relationships, environment health) (rho values
respectively -0.382, -0.435, -0.381, -0.386, -0.435). The data are
given in Table 2.

Table 1. Relationship between sarcopenia risk and demographic data

Total Without sarcopenia With sarcopenia

n=132 (100%) n=60 (45.5%) n=72 (55.5%) SAEILE

n (%) Mean =SD | n (%) Mean £SD | n (%) Mean £ SD
Gender 0.324#
Female 102 (77.3%) 44 (73.3%) 58 (80.6%)
Male 30 (22.7%) 16 (26.7%) 14 (19.4%)
Age 70.83+6.98 70.2046.22 71.367.56 | 0.533
Height (cm) 159.62+8.28 160.2748.51 159.08+8.11 | 0.416°
Body weight (kg) 73.14%11.51 72.93410.37 72.934£10.37 | 0.826¢
BMI (kg/m?2) 28.78+4.71 28.46+4.05 29.05£5.21 | 0.470¢
(Liq‘;e_;;dea' weight 2 (1.5%) 0 (0%) 2 (2.8%) 0.490¢
Ngn;;&(ﬁ)eal) 26 (19.7%) 14 (23.3%) 12 (16.7%)
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Table 1. Continued

Total Without sarcopenia With sarcopenia
n=132 (100%) n=60 (45.5%) n=72 (55.5%) BESEE
n (%) Mean £SD | n (%) Mean £SD | n (%) Mean % SD
(C;é‘e_g\f"z‘eg"g;t 52 (39.4%) 22 (36.7%) 30 (41.7%)
(Fgrgtodgjrgf GlosE) 42 (31.8%) 20 (33.3%) 22 (30.6%)
(Sgg%rfg;gfree obesity | g (6 19%) 4 (6.7%) 4 (5.6%)
(sz'{g g)egree 0951 2 (1.5%) 0 (0%) 2 (2.8%)
Education level 0.254%
Unschooled-literate 24 (18.2%) 8 (13.3%) 16 (22.2%)
Primary/middle school 92 (69.7%) 44 (73.4%) 48 (66.7%)
High school 14 (10.6%) 8 (13.3%) 6 (8.3%)
University 2 (1.5%) 0 (0%) 2 (2.8%)
Occupation 0.211#
Housewife 90 (68.2%) 38 (63.3% 52 (72.2%)
Desk worker 2 (1.5%) 2 (3.3%) 0 (0%)
Retired 40 (30.3%) 20 (33.4%) 20 (27.8%)
Data presented as mean (+ SD) or number (n/%) of patients. BMI: Body mass index, cm: Centimeter, m: Meter, kg: Kilogram, SD: Standard deviation. The p-value refers
to the difference between the groups. P<0.05 statistically significant. “Independent samples t-test, *chi-square test, *Mann-Whitney U test

Table 2. Relationship between sarcopenia risk and kinesiophobia, balance and fall risk and quality of life

Total Without sarcopenia With sarcopenia

n=132 (100%) n=60 (45.5%) n=72 (55.5%) p-value

n (%) Mean £SD | n (%) Mean=SD | n (%) Mean £ SD
TSK 41.23+9.05 40.43+£8.99 41.89£9.12 0.431%
FES-I 29.53+10.60 28.70+£10.49 30.22+10.72 0.309*
BBS 45.86+8.71 50.83+5.38 41.72+8.82 <0.001*
gg?)fall risk 0 (0%) 0 (0%) 0 (0%) <0.001#
gf%;" El ek 34 (25.8%) 4 (6.7%) 30 (41.7%)
ALY 98 (34.2%) 56 (93.3%) 42 (58.3%)
(41-56)
WHOQoL-BREF
Total 54.55+19.37 61.67+21.82 48.61+14.77 <0.001*
PH 50.54+20.34 60.11£19.15 42.55+17.79 <0.001*
PS 59.40+18.85 66.94+19.47 53.12+15.89 <0.001*
SR 65.53+18.98 71.94+£19.22 60.18+17.14 <0.001*
EH 69.41+15.87 76.98+14.08 63.11+14.53 <0.001*
Data presented as mean (+ SD) or number (n/%) of patients. BBS: Berg balance scale, EH: Environment health, FES-I: Falls Efficacy Scale-International, PH: Physical health,
PS: Psychological well-being, SD: Standard deviation, SR: Social relationships, TSK: TAMPA scale for kinesiophobia, WHOQoL: World Health Organization Quality of Life
Scale Brief Version. The p-value refers to the difference between the groups. P<0.05 statistically significant. “Chi-square test, ¥ Mann-Whitney U test
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Of the 72 individuals at risk of sarcopenia, 24 (33.3%) had only
a hip fracture risk, and 16 (22.2%) had both a hip and major
fracture risk. A statistically significant and low-level positive
correlation was found between the risk of sarcopenia and the
risk of major osteoporotic fracture and hip fracture (p-values
respectively <0.01, 0.014; rho values respectively 0.277, 0.298).
The risk of sarcopenia was significantly higher in individuals with
both major fracture and hip fracture risk compared to individuals
without fracture risk and with only hip fracture risk.

Relationship Between Fracture Risk and Data

Of the study population, 66 (50%) were at risk of fracture,
including 48 (36.4%) at risk of only hip fracture and 18 (13.6%)
at risk of both major fracture and hip fracture. Considering
the demographic data, while the risk of major fracture was
significantly higher in the female gender, no statistically
significant relationship was found between the risk of hip
fracture and gender (p-values respectively <0.01, 0.678). It has
been observed that the risk of fracture increases with age. In
particular, a statistically significant relationship and a moderate
positive correlation were found between age and hip fracture

risk (p-value <0.001, rho value 0.528). There is a statistically
significant negative correlation between fracture risk and height,
body weight, and body mass index (BMI) (rho values respectively
-0.266, -0.371, -0.380). Especially in shorter individuals, the risk
of both hip and major fractures was significantly higher. There
was a statistically significant low negative correlation between
education level and risk of major fracture and hip fracture (rho
values respectively -0.098, -0.077). No statistically significant
relationship was found between occupation and fracture risk.
Data are given in Table 3.

While there was no statistically significant relationship between
fracture risk, and kinesiophobia, and fall risk, there was a
significant positive correlation was found fear of falling (rho
value 0.206). Especially in individuals at risk of hip fracture, fear
of falling was significantly higher. When we look at relationship
between the risk of fracture and the QOL, while there was no
significant the total, social relationships, environment health
domains, there was a significant negative correlation the
physical health and psychological well-being domains (rho values
respectively -0.231, -0.215). Data are given in Table 4.

Table 3. Relationship between fracture risk and demographic data

Total No risk of fracture Risk of hip fracture Risk of major fracture
(n=132) (n=66) (n=48) and hip fracture (n=18) p-value
n (%) Mean £SD | n (%) Mean £SD | n (%) Mean £ SD n (%) Mean £ SD
Gender 0.039*
Female 102 50 34 18
(77.3%) (49%) (33.4%) (17.6%)
Male 30 16 14 0
(22.7) (53.3%) (49.7%) (0%)
Age 70.83+6.98 67.27+5.49 74.88+6.07 73.11£7.57 | <0.001*
Height (cm) 159.62+8.28 161.61£5.61 158.54+11.03 155.22+5.71 | <0.01"
(Bk‘;‘j)'y weight 73.14211.51 77.6149.06 70£11.16 65.11413.73 | <0.001*
BMI (kg/m?) 28.78+4.71 29.80+3.89 28.01+5.01 27.08£5.91 |0.012¥
Under ideal
) 2 0 0 2
weight <0.001#
(<18.5) (1.5%) (0%) (0%) (100%)
Normal 2% 6 14 6
(ideal) 9 0 9 9
(18.5-24.9) (19.7%) (23.1%) (53.8%) (23.1%)
Overweight | 52 28 22 2
(25.0-29.9) [(39.4%) (53.8%) (42.3%) (3.8%)
(F)'tr)s;iotlsgree 42 28 6 8
0, (o) (o) (o)
(30.0-34.9) (31.8%) (66.7%) (14.3%) (19%)
Second
degree o 4 4 0
obesity @il (50%) (50%) (0%)
(35.0-39.9)
Third degree 0 5 0
obesity 2 (1.5%) 9 9 9
(>40.0) (0%) (100%) (0%)
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Table 3. Continued

Total No risk of fracture Risk of hip fracture Risk of major fracture
(n=132) (n=66) (n=48) and hip fracture (n=18) | p.value
n (%) Mean £SD | n (%) Mean £SD | n (%) Mean % SD n (%) Mean £ SD
Education <0.00™
level
Unschooled- | 24 8 10 6
literate (18.2%) (33.3%) (41.7%) (25%)
Primary/ 92 54 32 6
middle school | (69.7%) (58.7%) (34.8%) (6.5%)
High school 14 4 6 4
9 (10.6%) (28.6%) (42.9%) (28.6%)
L 0 0 2
0,
University 2 (1.5%) (0%) (0%) (100%)
Occupation 0.589*
Housewife 90 a4 32 14
(68.2%) (48.9%) (35.6%) (15.6%)
2 2 0 0
SEEHBINET 1 ceon (100%) (0%) (0%)
Retired 40 20 16 4
(30.3%) (50%) (36.4%) (13.6%)

Data presented as mean (+ SD) or number (n/%) of patients. BMI: Body mass index, cm: Centimeter, m: Meter, kg: Kilogram, SD: Standard deviation. The p-value refers to
the difference between the groups. P<0.05 statistically significant. "ANOVA, *chi-square test, ¥ Kruskal-Wallis H test

Table 4. Relationship between fracture risk and kinesiophobia, balance and fall risk and quality of life

Total No risk of fracture Risk of hip fracture 1 o.f L R
(n=132) (n=66) (n=48) and hip fracture
n n n (n=18) p-value

n (%) Mean £SD | n (%) Mean £SD | n (%) Mean £SD | n (%) Mean £ SD
TSK 41.23+9.05 40.12+9.05 42.67+9.72 41.44+6.87 | 0.121¥
FES- 29.53+10.60 27.94+11.02 32.00+£10.00 28.78+9.86 | 0.033*
BBS 45.86+8.71 46.61+7.98 46.13+13.16 42.44+9.72 | 0.172*
High fall risk | O 0 0 0 0138
(-21) (0%) (0%) (0%) (0%) |
Medium fall | 34 12 16 6
risk (21-40) | (25.8%) (18.8%) (33.3%) (33.3%)
Low fall risk | 98 54 32 o
(41-56) (34.2%) (81.2%) (66.7%) 12(66.7%)
WHOQoL-
BREF
Total 54.55+19.37 55.30+17.27 53.64+22 .91 54.16+17.14 | 0.892*
PH 50.54+20.34 50.96+17.29 54.31+24.01 38.88+16.29 | 0.023*
PS 59.40+18.85 60.35£15.40 61.80£22.98 49.53+15.71 | 0.044*
SR 65.53+£18.98 65.14+18.77 65.27+£17.13 67.58+24.73 | 0.741*
EH 69.41+£15.87 68.74+13.31 70.96+£16.77 67.70+21.75 | 0.651*

BBS: Berg balance scale, EH: Environment health, FES-I: Falls Efficacy Scale-International, PH: Physical health, PS: Psychological well-being,

SD: Standard deviation, SR: Social

relationships, TSK: TAMPA scale for kinesiophobia, WHOQoL: World Health Organization Quality of Life Scale Brief Version. “Chi-square test, *Kruskal-\Wallis H test
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Relationship Between Sarcopenia Risk with Fracture
Risk and Data

The patients were evaluated by dividing them into 7 groups
according to the presence of sarcopenia and fracture risk. There
was a statistically significant relationship between groups and
gender. The association of sarcopenia and fracture risk was
significantly higher in the female gender. Additionally, in the
group with sarcopenia risk with both major and hip fracture risk
(group 7), there was only female gender. It was observed that
there was a statistically significant relationship and a moderate
positive correlation between the groups and age (rho value
0.446). In particular, the mean age was significantly higher
in the group with only hip fracture risk (group 3), in the group
with sarcopenia risk and hip fracture risk (group 6), and in
the group with sarcopenia risk and risk of both hip and major
fracture (group 7). A statistically significant negative correlation
was found between the groups and body weight and BMI
(rho values respectively -0.285, -0.182). Especially in the group
with sarcopenia risk and risk of both hip and major fracture
(group 7), body weight was significantly lower compared to
the other groups. A statistically significant relationship and low
negative correlation were found between groups and education
level (rho value -0.041). No statistically significant relationship was
found between groups and occupation. Data are given in Table 5.
A statistically significant relationship and positive correlation were
found between the groups and kinesiophobia (rho value 0.153).
A statistically significant relationship and positive correlation
were found between the groups and the fear of falling and
fall risk (rho values respectively 0.278, 0.274). Compared with
other groups, the fear of falling was significantly higher in the
group with only hip fracture risk (group 3), and the fall risk was
significantly higher in the group with sarcopenia risk and hip
fracture risk (group 6). A statistically significant relationship and
low negative correlation were found between the groups and all
domains of QOL (total, physical health, psychological well-being,
social relationships, environment health) (rho values respectively
-0.177,-0.194, -0.187, -0.154, -0.132). In comparisons between
groups, the QOL total score was significantly lower in the group
with sarcopenia risk and hip fracture risk (group 6). The physical
health and psychological well-being scores were significantly
lower in the group with only sarcopenia risk (group 2), in the
group with sarcopenia risk and hip fracture (group 6), and in
the group with sarcopenia risk and both major and hip fractures
(group 7). The social relationship score was significantly lower in
the group with only major fracture risk (group 4) and the group
with sarcopenia + only hip fracture (group 6). The environment
health score was significantly lower in the group with sarcopenia
risk and hip fracture risk (group 6). Data are given in Table 6.

Discussion

The functions of muscle and bone tissues are closely related
due to common mechanical and molecular mechanisms. The
mechanical interaction between muscle and bone is described

by the “mechanostat” theory, which states that muscles apply
mechanical forces to bones. According to this theory, if these
forces exceed a set threshold, the balance of bone turnover
shifts from bone resorption in favor of bone formation. In this
case, increases in muscle mass enhance bone mass and durability
by intensifying tension on the bone (20).

Osteoporosis and sarcopenia have common risk factors,
including aging, gender, physical inactivity, and decreases in
certain vitamins and specific hormones (20). From the sixth
decade of life, BMD decreases by 1-1.5% and muscle mass by 1%
annually. This condition increases the risk of developing diseases
such as osteoporosis and sarcopenia by two-fold (6). Studies
have shown that osteoporosis increases the risk of sarcopenia,
and, in addition, sarcopenia increases the risk of osteoporosis
(6,20-22). The prevalence of sarcopenia is estimated to range
from 5-13% in adults aged 60-70, increasing to 11-50% in those
over 80 years old (23). In our study, it was observed that 55.5%
of the study population had a risk of sarcopenia as assessed
by SARC-E We can state that, in our study, a higher prevalence
was obtained compared to the literature because the presence
of sarcopenia was not evaluated according to the criteria
determined by EWGSORP and the study population consisted of
individuals over the age of 65.

A study evaluating 288 elderly individuals showed that
sarcopenic individuals had a fourfold higher risk of concomitant
osteoporosis compared to non-sarcopenic individuals (24). In
another study, it was reported that individuals with sarcopenia
had lower BMD values compared to those without sarcopenia
(25). The prevalence of osteosarcopenia was found to be 14.3%
in men aged 60-64 and 59.4% in men over the age of 75. In
women, the prevalence was found to be 20.3% for those
between the ages of 60-64 and 48.3% for those over the age
of 75 (26). Reiss et al. (27) reported that osteoporosis is more
prevalent in sarcopenic individuals (51.3%) compared to non-
sarcopenic individuals (21.6%). In addition, in the Hertfordshire
cohort study, the presence of sarcopenia in community-
dwelling older individuals was shown to be associated with a
higher prevalence of fractures (28). In our study, 40 individuals
(30.30%) in the study population were identified to have both
sarcopenia risk and fracture risk. Among these, 24 individuals
(18.18%) were at risk for sarcopenia and hip fracture, and 16
individuals (12.12%) were at risk for sarcopenia, major fracture,
and hip fracture.

Relationship Between Sarcopenia Risk and Data

Older postmenopausal women are at a higher risk of both
osteoporosis and sarcopenia due to the diminished protective
role of estrogens in musculoskeletal homeostasis (29). For
this reason, women experience a more substantial and rapid
decline in both bone and muscle performance compared to
men. Studies have shown that sarcopenia is more common
in female gender (26,27,29), and and that there is a positive
correlation between age and sarcopenia prevalence (30-32).
In our study, unlike the literature, no significant relationship
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Table 5. Relationship between sarcopenia risk with fracture risk and demographic data

Total Group 1 Group 2 Group 3
(n=132) (n=30) (n=30) (n=24)
n (%) Mean £SD | n (%) Mean £SD | n (%) Mean £SD | n (%) Mean £ SD
Gender
Female 102 (77.3%) 26 (86.7%) 20 (66.7%) 14 (58.3%)
Male 30 (22.7%) 4(13.3%) 10 (33.3%) 10 (41.7%)
Age 70.83+6.98 66.53+3.84 68.8+6.78 74.75+6.1
Height (cm) 159.62+8.28 160.8+4.54 162.07+5.8 159.5+12.35
El%‘;y vl 73.14£11.51 75.07+8.44 80+9.97 67.5£10.62
BMI (kg/m2) 28.78+4.71 29.11£3.81 30.53+4.06 26.62+3.87
Under ideal o o o o
weight (<18.5) 2 (1.5%) 0 (0%) 0 (0%) 0 (0%)
Normal (ideal) o o o o
(18.5-24.9) 26 (19.7%) 4 (13.3%) 2 (6.7%) 10 (41.7%)
Overweight o o o o
(25.0-29.9) 52 (39.4%) 12 (40%) 12 (40%) 10 (41.7%)
First degree
obesity 42 (31.8%) 12 (40%) 14 (46.7%) 2 (8.3%)
(30.0-34.9)
Second degree
obesity (35.0- 8 (6.1%) 2 (6.7%) 2 (6.7%) 2 (8.3%)
39.9)
Third degree o o o o
obesity (>40.0) 2 (1.5%) 0 (0%) 0 (0%) 0 (0%)
Education level
Lmssneales: o) e 50 0 (0%) 8 (26.7%) 6 (25%)
literate ' '
Primary/middle
92 (69.7%) 30 (100%) 20 (66.7%) 12 (50%)
school
High school 14 (10.6%) 0 (0%) 2 (6.7%) 6 (25%)
University 2 (1.5%) 0 (0%) 0 (0%) 0 (0%)
Occupation
Housewife 90 (68.2%) 22 (73.3%) 18 (60%) 14 (58.3%)
Desk worker 2 (1.5%) 2 (6.7%) 0 (0%) 0 (0%)
Retired 40 (30.3%) 6 (20%) 12 (40%) 10 (41.7%)
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Table 5. Continued

Group 4 Group 5 Group 6 Group 7
(n=6) (n=2) (n=24) (n=16)
p-value
n (%) Mean £SD | n (%) Mean £SD | n (%) Mean £ SD ?0/) Mean £ SD
0

Gender 0.024*
Female 4 (66.7%) 2 (100%) 20 (83.3%) 16 (100%)
Male 2 (33.3%) 0 (0%) 4(16.7%) 0 (0%)
Age 66.33+2.25 73+7.07 75£6.17 73.75£7.81 <0.001¥
Height (cm) 163.33+£9.31 158.5+£4.95 157.58+9.7 155.25+6.08 | 0.085*
(Bk(;o)'y el 78.33+1.86 76.5£2.12 72.5£11.35 63.5£13.74 | <0.001*
BMI (kg/m?) 29.6+3.35 30.56+2.74 29.414£5.68 26.42+5.94 | 0.011¥
Under ideal o o o o .
weight (<18.5) 0 (0%) 0 (0%) 0 (0%) 2 (12.5%) <0.01
Mertin=! W=l g oo 0 (0%) 4(16.7%) 6 (37.5%)
(18.524.9) ' '
Overweight o o o o
(25.0.29.9) 4 (66.7%) 0 (0%) 12 (50%) 2 (12.5%)
First degree
obesity 2 (33.3%) 2 (%100) 4(16.7%) 6 (37.5%)
(30.0-34.9)
Second degree
obesity 0 (0%) 0 (0%) 2 (8.3%) 0 (0%)
(35.0-39.9)
Third degree o o o o
obesity (>40.0) | © (0%) 0 (0%) 2 (8.3%) 0 (0%)
Education level <0.001#
Unschooled-
literate 0 (0%) 0 (0%) 4(16.7%) 6 (37.5%)
Py imetels | g s o 0 (0%) 20 (83.3%) 6 (37.5%)
school
High school 2 (33.3%) 2 (100%) 0 (0%) 2 (12.5%)
University 0 (0%) 0 (0%) 0 (0%) 2 (12.5%)
Occupation 0.113*
Housewife 4 (66.7%) 0 (0%) 18 (75%) 14 (87.5%)
Desk worker 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Retired 2 (33.3%) 2 (100%) 6 (25%) 2 (12.5%)

Data presented as mean (+ SD) or number (n/%) of patients. BMI: Body mass index, cm: Centimeter, m: Meter, kg: Kilogram, SD: Standard deviation. The p-value refers to the difference
between the groups. P<0.05 statistically significant. Group 1= No sarcopenia and fracture risk, group 2= only sarcopenia risk, group 3= only hip fracture risk, group 4= only major fracture
risk, group 5= risk of both major fracture and hip fracture, group 6= sarcopenia risk with hip fracture risk, group 7= sarcopenia risk with risk of both major and hip fractures. *ANOVA,
fchi-square test, ¥Kruskal-Wallis H test
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Table 6. Relationship between sarcopenia risk with fracture risk and kinesiophobia, balance and fall risk, and quality of

life

Total Group 1 Group 2 Group 3

(n=132) (n=30) (n=30) (n=24)

n (%) Mean £SD | n (%) Mean £SD | n (%) Mean £SD | n (%) Mean £ SD
TSK 41.23+£9.05 37.13+6.90 42.53+£10.5 44.42+9.44
FES-I 29.53+10.60 24.73+8.59 30.4+11.66 34+10.53
BBS 45.86+8.71 50.20+5.29 42.67+9.01 51.83+5.9
:';Eh(qu) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Medium
I;I1IL|150|<) 34 (25.8%) 2 (6.7%) (33.3%) 2 (8.3%)
Low fall
risk 98 (34.2%) 28 (93.3%) 20 (66.7%) 22 (91.7%)
(41-56)
WHOQoL-BREF
Total 54.55+£19.37 59.17+19.95 53.33%£13.51 62.5+25.54
PH 50.54+20.34 51.19+£14.93 47.62+17.22 70.53+18.49
PS 59.40+£18.85 61.11£15.14 57.5£16.25 73.61£23.97
SR 65.53£18.98 67.77£19.30 66.11+17.9 73.61£18.66
EH 69.41+£15.87 71.25£12.67 66.04+14.49 82.29+12.92

was found between the risk of sarcopenia and gender or
age. Studies have found conflicting results regarding the
relationship between BMI and sarcopenia, osteoporosis, and
osteosarcopenia. Some studies have indicated that the risk of
sarcopenia is elevated in older adults with a low BMI, and BMI
tends to be lower in sarcopenic women (33,34). In our study, no
significant relationship was found between the risk of sarcopenia
and height, weight, and BMI.

Increased systemic inflammation and oxidative stress have
been found in sarcopenic individuals, which are associated with
decreased endurance and strength of both muscle and bone
tissue (35). Several studies have shown that sarcopenia is an
independent predictive factor not only for increased fracture
risk but also for BMD and other clinical conditions. Additionally,
there is an association between sarcopenia, fall risk, and
osteoporotic fractures (4,28,36-40). In a study, it was reported
that patients with severe sarcopenia experienced a higher risk
of falls secondary to impairment in both static and dynamic
balance, and there was an increased occurrence of multiple
fractures (41). In our study, it has been found that the risk of
falls increases in individuals at risk of sarcopenia.

Equchi et al. (42) reported that sarcopenia impaired the QOL
by causing spinal deformity resulting from decreased muscle
mass. Miyakoshi et al. (43) concluded that the poor QOL
of osteoporosis patients may be related to spinal alignment

deformity due to general muscle weakness. In studies, QOL
was found to be significantly lower in sarcopenic individuals,
in particular, it was found that the physical function domain of
QOL was impaired (44,45). In a study evaluating the QOL with
the SarQolL questionnaire, it was observed that physical and
mental health, functionality, daily living activities, fears, and
total SarQol scores were significantly lower in women with
definite sarcopenia than in women with probable sarcopenia
(32). In our study, similar to the literature, it was observed that
there was a decrease in all domains of QOL (total, physical
health, psychological well-being, social relationships, and
environment health) in individuals at risk of sarcopenia.

Relationship Between Fracture Risk and Data

In our study, it was observed that the risk of fractures is higher
in the female gender, and this risk increases with age. When we
look at the studies conducted, we see similar results (26,27,29-
32) Looking at the relationship between fracture risk and BMI,
a low BMI is considered a risk factor for low BMD and fragility
fractures (46). Studies also suggest that obesity may act as a
protective factor against bone loss (47,48). On the contrary,
there are also studies showing that the risk of fractures increases
in overweight and obese individuals (48,49). In our study, it was
found that low BMI, height and body weight were associated
with an increased risk of fracture.
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Table 6. Continued

Group 4 Group 5 Group 6 Group 7

(n=6) (n=2) (n=24) (n=16) p-value

n (%) Mean £SD | n (%) Mean £SD | n (%) Mean £SD | n (%) Mean % SD
TSK 43+7.09 43.05+2.12 40.92+9.87 41+7.19 <0.01*
FES- 31.67+£15.81 20.5+2.11 30+9.22 30+9.79 0.014¥
BBS 48.33+4.5 51.5+£2.12 40.42+8.29 41.1249.51 <0.001¥
o2l o (0%) 0 (0%) 0 (0%) 0 (0%) <0.001*
Y 0 (0%) 14 (58.3%) 6 (37.5%)
risk (21-40) ’ ‘
Low fall risk o 0 )

6 (100%) 2 (100%) 10 (41.7%) 10 (62.5%)
(41-56)
WHOQoL-BREF
Total 45.83+17.08 76.36£15.76 44.79+16.03 50+£12.91 <0.01*
PH 66.66+22.66 55.79+1.9 38.09+16.94 36.6+£15.84 <0.001*
PS 70.83+6.46 67.79+10.38 44.99+14.64 46.35+13.51 | <0.00™
SR 47.22+11.39 81.05+£14.99 56.94+10.32 64.58+24.62 | <0.001*
EH 69.79+8.54 87.05+9.39 59.63£11.83 63.67+£19.49 | <0.001*
BBS: Berg balance scale, EH: Environment health, FES-I: Falls Efficacy Scale-International, PH: Physical health, PS: Psychological well-being, SD: Standard deviation, SR: Social relationships,
TSK: TAMPA scale for kinesiophobia, WHOQoL: World Health Organization Quality of Life Scale Brief Version. Group 1= no sarcopenia and fracture risk, group 2= only sarcopenia
risk, group 3= only hip fracture risk, group 4= only major fracture risk, group 5= risk of both major fracture and hip fracture, group 6= sarcopenia risk with hip fracture risk, group 7=
sarcopenia risk with risk of both major and hip fractures. “Chi-square test, *Kruskal-\Wallis H test

Falls and fractures secondary to age-related deterioration of the
musculoskeletal system are common in older individuals and
can significantly reduce both QOL and the ability to perform
activities of daily living. In a study, it has been stated that older
osteoporotic postmenopausal women with a history of falls
have lower scores in the domains of physical and mental health,
functionality, and daily living activities (32). In our study, it was
observed that individuals at an increased risk of both major
fractures and hip fractures exhibited lower QOL scores in the
domains of physical health and psychological well-being.

Relationship Between Sarcopenia Risk with Fracture
Risk and Data

Studies have demonstrated that osteosarcopenia is more
prevalent in women (26,27,29), and the prevalence of both
sarcopenia and osteosarcopenia increases with age (30-32).
In our study, similar to the literature, it was observed that the
relationship between sarcopenia risk and fracture risk was
significantly higher in female gender, and both the fracture risk
and the relationship between sarcopenia risk and fracture risk
increased with age. In a study, it was stated that sarcopenic,
osteoporotic, and osteosarcopenic individuals had lower BMI
compared to healthy controls and that BMI was lowest in
osteosarcopenic people (27). In addition, studies have shown
that the risk of developing sarcopenia is significantly reduced

in osteoporotic postmenopausal women with a higher BMI
(32,50). The conflicting results on the relationship between
BMI and osteosarcopenia may be due to individual differences
between muscle mass and body weight components (body
fat and lean mass). In our study, it was found that both the
risk of fracture and the combination of sarcopenia risk and
fracture risk were associated with low BMI and body weight.
In the literature, we could not find any study that evaluated the
relationship between education level and sarcopenia, fracture
risk, and osteosarcopenia. In our study, we concluded that both
the risk of fracture and the combination of sarcopenia risk and
fracture risk are higher in those with lower education levels. This
may be related to increased awareness and economic status
related to education level.

Osteoporosis and sarcopenia are independent risk factors for
fractures and falls, and individuals with both sarcopenia and
osteoporosis are at a significantly higher risk of experiencing falls,
fractures, and hospitalizations (8). In addition, individuals with
osteosarcopenia were found to have significantly higher rates
of physical dysfunction, fall risk, fracture risk, and mortality than
patients with osteoporosis or sarcopenia alone (8,41,51-53). Ina
study, it was reported that there was no difference in fracture risk
between patients with osteoporosis and osteopenia. However, in
patients with osteosarcopenia and severe sarcopenia, both static
and dynamic balance were lower, the risk of falling was higher,
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and there was a greater association with multiple fractures (41).
In our study, it was observed that the fear of falling and fall risk
increased in individuals with sarcopenia risk and fracture risk,
and was significantly higher, especially in individuals with only
hip fracture risk and in individuals with both sarcopenia risk and
hip fracture risk.

In our study, the relationship between sarcopenia risk and
fracture risk and kinesiophobia was evaluated. In the literature,
no study on this could be found. However, studies evaluating
the relationship between fracture risk and physical activity level
have shown that physical activity prevents bone loss, and leads
to improvements in muscle mass and physical performance.
In addition, it has been stated that long-term immobilization
is associated with decreased BMD and increased fracture risk
(6,54,55). In a meta-analysis evaluating 14 prospective studies,
it was stated that there was a significant negative relationship
between increasing physical activity levels and the risk of hip
fracture in older women (56). While no relationship was found
between sarcopenia risk or fracture risk and kinesiophobia
in our study, it was observed that kinesiophobia was higher
in individuals with sarcopenia risk and fracture risk. These
individuals may experience a decrease in physical activity levels
secondary to kinesiophobia, which may lead to an increase in
the risk of fracture.

Studies have shown that the QOL is low in osteoporotic patients
with sarcopenia, and that age, fall history, and the presence
of sarcopenia have a significant impact on the general QOL
of postmenopausal osteoporotic women (22,32,57). In a
study, it was stated that the physical and mental health, body
composition, functionality, leisure activities, and total SarQolL
scores of osteoporotic postmenopausal women with sarcopenia
over the age of 70 were significantly lower than those of
younger women (32). In our study, it has been observed that
there is an impairment in all domains of QOL with the increase
in the risk of sarcopenia accompanying the increase in fracture
risk. In particular, impairment was evident in all domains of
QOL in individuals at risk of sarcopenia and hip fracture, and in
physical health and psychological well-being in individuals at risk
of sarcopenia and both major and hip fractures.

Study Limitations

Our study has some limitations. This was a cross-sectional study
conducted at a single center. In the sarcopenia evaluation, data
obtained from the SARCF survey were used, but the criteria
determined by EWGSOP were not used.

Conclusion

In our study, it was observed that in older adults, the association
of increased sarcopenia risk and fracture risk is more common
in women, the risk increases with age and is associated with
lower QOL and, higher fall risk, fear of falling and kinesiophobia.
Appropriate treatment and early intervention of these conditions
in sarcopenic individuals with increased fracture risk may provide
a clinical benefit to reduce the risk of falls and fractures and

improve QOL. Recent studies evaluating both the epidemiology
of osteosarcopenia and its relationship with fracture risk, fall
risk, and QOL will contribute to the development of future
interventions and therapeutics to maintain the independence of
older people.
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Abstract

Obijective: Decreased bone density and strength increase the risk of fracture and thus the rates of morbidity and mortality. L-carnitine (LC)
is a supplement commonly used by individuals who participate in sports, especially to increase muscle mass. The aim of this study was to
investigate the effect of LC on bone strength.

Materials and Methods: In our main study 10 male Wistar rats per group, a tendon injury model was applied by clamping the left Achilles
tendons of rats except the control group. LC (100 mg/kg/day) was administered intraperitoneally every day for 5 weeks in the pre-LC group
and for 4 weeks in the post-LC group. LC was not given to the control group. Apart from to our main study, remaining right os femurs of rats
were extracted at the end of the experiment to test bone strength to reduce the number of animals used in scientific research. 3-D bending
test was performed on the extracted bones using a Zwick Roell Z0.5 mechanical testing machine.

Results: There were no significant differences among the groups in the parameters and measurements used to evaluate bone strength
(p>0.05).

Conclusion: LC supplementation had no beneficial or detrimental effects on bone strength in healthy subjects.

Keywords: Femur biomechanics, bone strength, L-carnitine, rat, 3-D bending test

(0)4

Amag: Azalan kemik yogunlugu ve dayanikliligi, kirik riskini dolayisiyla morbidite ve mortalite oranini artirmaktadir. L-karnitin (LK), 6zellikle
spor yapan bireylerin kas kitlesini artirmak icin yaygin olarak kullandigi takviyelerden biridir. Bu ¢alismanin amaci, LK'nin kemik dayaniklilig
lizerine etkisini arastirmaktir.

Gereg ve Yontem: Her grupta 10 erkek Wistar sican bulunan ana calismamizda kontrol grubu disindaki sicanlarin sol Achilles tendonlarina
klemple tendon injury modeli uygulanmistir. Pre-LC grubuna 5 hafta, post-LC grubuna 4 hafta boyunca her gin LC (100 mg/kg/gin)
intraperitoneal olarak uygulandi. Kontrol grubuna ise LC verilmedi. Ana ¢alismamiz yaninda bilimsel arastirmalarda kullanilan hayvan sayisini
azaltmak amaciyla deney sonunda sicanlarin sag os femurlari kemik dayanikliigini test etmek icin cikarildi. Cikarilan kemiklere ZwickRoell Z0.5
mekanik test cihazi ile 3-D blkme testi uygulandi.

Bulgular: Kemik dayaniklili§ini degerlendirmek icin kullanilan parametreler ve 6lcimler bakimindan gruplar arasinda istatistiksel olarak anlamli
bir fark bulunmadi (p>0,05).

Sonug: LC takviyesinin saglikli deneklerin kemik dayanikliidi Gzerine yararli ya da zararli bir etkisi yoktur.

Anahtar kelimeler: Femur biyomekanidi, kemik dayanikliigi, L-karnitin, sican, 3-D blikme testi
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Introduction

Bone structure deteriorates due to some metabolic reasons
and with advancing age, leading to bone fractures. With
ageing, the balance between bone formation and destruction
is disturbed and osteoblastic activity decreases compared
to osteoclastic activity, which leads to loss of bone mass (1).
Oxidative stress and mitochondrial dysfunction are closely
related to bone strength. A large amount of energy, thus
mitochondrial function, is required for the maintenance of
bone mass and osteoblastic activity required for bone formation
(2). Mitochondrial dysfunction causes excessive production
of reactive oxygen species (ROS) (3). L-carnitine (LC), which is
an essential cofactor in lipid metabolism, also has antioxidant
properties. LC plays an important role in the transport of long-
chain fatty acids from the inner mitochondrial membrane to the
mitochondrial matrix. Thus, it contributes to energy production
through beta oxidation of long-chain fatty acids and prevents
oxidative stress (4). Although some studies have suggested that
glucose is the main energy source for bone formation, some of
them have revealed that osteoblastic cells provide their energy
needs mostly by fatty acid oxidation (40-80%) (5,6). A recent in
vitro study showed that LC increased protein production and
metabolic activity of porcine osteoblast cells (7).

Bone strength, which determines bone quality, is related to
the size, shape and content of bone. Changes in bone quality
directly affect the biomechanical properties of bone. Three-point
bending test performed to determine bone quality helps to
determine the biomechanical performance of bone in research
(8).

Non-pharmacological supportive treatments are sought to
increase bone density and strength in order to prevent fractures.
There is high tendency to use of supported treatments for well
being. However, this unproven belief leads to a considerable
economic cost and irrelevant drug use. Most supplements, need
more attention of scientific research. The increased popularity
of LC supplements is an example of this trend, as people seek
natural ways to enhance their well-being. Therefore, the aim of
this study is to investigate whether LC supplementation increases
bone strength using biomechanical parameters.

Materials and Methods

Our study was carried out in Aydin Adnan Menderes University
Faculty of Medicine Experimental Animal Production and
Experimental Research Laboratory. The both tendon injury
and bone strenght studies were approved by the Aydin
Adnan Menderes University for Animal Experiments Local
Ethics Committee (approval no: 64583101/2020/100, date:
28.10.2020).

This study was mainly planned to investigate whether LC has a
healing power on tendon injury. In order to reducethe use of
animals in medicine and to help future studies, the remained
right os femurs of the sacrificed rats were taken from three
groups to test the bone strength. Thirty male Wistar albino

rats weighing 400-530 g at 36 weeks of age were divided into
three groups as control group, pre-LC group and post-LC group
(n=10). Control group rats were not subjected to any treatment
during the study. Pre-LC group and post-LC group rats were
injected intraperitoneally with ketamine hydrochloride and
xylazine at a dose of 90 mg/kg+10 mg and clamped (non-
invasive-ischemic) local tendon injury was performed under
anaesthesia. In the pre-LC group rats, 100 mg/kg LC was
administered intraperitoneally every day for a total of 5 weeks,
starting one week before the injury and continuing for 4 weeks
after tendon injury. Post-LC group rats were administered 100
mg/kg LC intraperitoneally every day for a total of 4 weeks after
tendon injury. Throughout the study, the weight of the animals
was measured and recorded consistently weekly, always on
the same day. The right os femurs of the rats sacrificed on the
30" day of tendon injury were dissected from the surrounding
tissues and frozen at -20 °C in gauze soaked with saline. The
bones were thawed at room temperature before mechanical
testing. Then, the lengths of the bones (L) were measured
and the midpoint of the bone was marked (Figure 1a, b). The
midpoint was determined as the loading point for the three-
point bending test. Before the mechanical test, cranio-caudal
(Ext,,,) and medio-ateral (Ext,, ) periosteal external diameters
were measured (Figure 1c). In the three-point bending test,
Zwick Roell Z0.5 mechanical testing machine was used in the
Agricultural Biotechnology and Food Safety Application and
Research Center of Aydin Adnan Menderes University. For
the mechanical test, the support points (span length) were
determined as 15 mm, preload as 2N, and strain rate as 1
mm/d. A cranio-caudal load was applied from the midpoint
of the bone (Figure 2). After the test, medio-ateral (Int,)
and cranio-caudal (Int, ) endosteal internal diameters were
measured from the fractured bones. Using the endosteal and
periosteal diameters, the cross-sectional moment of inertia
of the bones and the two-way corticomedullary index (CMI)
were calculated according to the following formula. CMI (%):
[(Diaphysis diameter - Medullary canal diameter) / Diaphysis
diameter]|x100. The stiffness value of the bone was calculated
using the force-deformation curve (Figure 3) obtained after
mechanical testing. Using the stiffness, moment of inertia
(1), bone diameter and distance between the support points,
ultimate strength and elastic modulus were calculated by using
the formulas specified in the references (9-14).

Statistical Analysis

In the statistical analysis of all the data obtained, normal
distribution was checked with the Shapiro-Wilk test. One-Way
ANOVA was performed for normally distributed values and
Kruskal-Wallis intergroup comparison was performed for non-
normally distributed values. In One-Way ANOVA test, Levene's
test results for homogenous values were checked with the post-
hoc Bonferoni test. For non-homogeneous values, Welch's test
results were checked with post-hoc Tamhane test.
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Results

The average percentage of weight gain between the 1t and 5%
week of the groups was 4.48% in the control group, 2.60% in
the pre-LC group and 2.51% in the post-LC group (p>0.05).

The results of bone morphometric measurements and 3-D
bending test and the data obtained by using formulae are as
presented (Table 1). Accordingly, it was determined that there
was no statistically significant difference between the measured
and formula calculated parameters between the groups

(p>0.05). When the diameter values were analysed, it was noted
that the medio-lateral diameter measurement values were larger
than the cranio-caudal diameter measurement values in all three
groups. This indicates that the corpus section of the bone has an
elliptical geometry in the medio-lateral direction. In addition, in
contrast to the diameter values, the CMI values were larger in
the cranio-caudal direction in all three groups. Although fracture
force (Fmax), strength and elastic modulus values were lower in
the pre-LC group compared to the other groups, no statistically
significant difference was found between the groups.

Figure 2. Three-point bone bending test with zwickroell z0.5 mechanical testing machine
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Discussion

This study examined the impact of LC, a popular supplement
among individuals seeking to enhance muscle strength for
professional or recreational sports, on bone strenght and
body metabolism. The widespread belief in the efficacy of
dietary supplements for promoting well-being incurs significant
economic costs.
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Figure 3. Force-deformation curve N/mm

In order to investigate the effect of LC on body metabolism
and for adjustment of LC doses, weekly weight monitoring of
the rats was performed. According to the data obtained, the
groups receiving LC supplements gained less weight than the
control group. In addition, the least weight gain was found in
the post-LC group. Although LC supplementation was started
in the pre-LC group one week before the tendon injury, it was
found that the weight gain was higher in the rats compared
to the post-LC group, which started LC supplementation after
tendon injury. According to this result, we believe that LC shows
its effect on metabolism mostly in inflammation. However, more
experimental studies are needed to clarify the issue.

Many studies are showing that LC increases fracture healing and
bone formation. Colucci et al. (15) showed that LC and isovaleryl
LC, a derivative of LC, can prevent osteoporosis by stimulating
osteoblastic activity in their in vitro studies based on the fact
that a high energy requirement is necessary for osteoblastic
activity. Terruzzi et al. (16) the results of another in vitro study
investigating the effect of LC on osteoblastic activity in human
trabecular bones revealed that LC decreased ROS production
resulting from mitochondrial activity in osteoblasts and
stimulated osteogenesis. Based on these results, Terruzzi et al.

Table 1. Morphometric and 3-D bending test data of the bones in all groups

Control Pre-LC Post-LC
mean * SD mean = SD mean = SD
(min-max) (min-max) (min-max) p-value
4.83+0.29 4.84+0.29 4.99+0.28
EXtML(mm) (4.48-5.40) (4.22-5.30) (4.46-5.44) 0.387
3.82+0.27 3.92+0.29 3.75+0.26
EX’[CrCau (mm) (3.28-4.19) (3.44-4.44) (3.35-4.18) 0.404
3.04+0.32 3.01+0.47 2.99+0.4
|r‘1’(M (mm) (2.56-3.41) (2.47-3.96) (2.48-3.52) 0.956
Measured values
2.02+0.23 2.33+0.39 2.17+£0.29
Int_,, (mm) (1.60-2.47) (1.77-2.89) (1.71-2.60) 0.288
41.80+1.30 41.68+0.66 41.11£1.55
L (mm) (39.63-43.38) (40.90-42.53) (38.96-43.79) 0.422
209.00+34.27 192.10+20.00 206.00+£49.51
Frmax (N) (147.00-258.00) (165.30-230.00) (119.00-294.00) 0.553
0.37+0.08 0.38+0.08 0.40+0.06
Cl\/llML (0.27-0.52) (0.25-0.51) (0.30-0.50) 0.607
0.47+0.06 0.43+0.08 0.42+0.08
Cl\/IICrCau (0.31-0.53) (0.29-0.53) (0.32-0.55) 0.322
12.22+3.28 12.80+3.28 11.61+3.15
I (mm?) (7.19-18.03) (8.58-20.06) (6.99-18.49) 0.718
Calculated values
172.96+27.75 179.11+8.82 172.40+8.46
Stiffness (N/mm) | (102.19-196.86) 166.66-191.07 (156.95-188.22) 0.342
128.29+£31.73 114.60£22.52 129.14+£33.84
Strenght (MPa) (76.30-179.10) (73.90-159.60) (80.10-186.80) 0.481
ElasticModulus 1046.12+284.80 1041.66+245.22 1104.47+262.63
(MPa) (743.00-1625.31) (664.58-1382.05) (659.93-1671.18) 0.840
SD: Standard deviation, min-max: Minimum-maximum, LC: L-carnitine, Ext ., : External cranio-caudal diameter, Ext, : External medio-ateral diameter, Int_ . : Internal
cranio-caudal diameter, Int,  : Internal medio-lateral diameter, L: Bone length, Fmax: Fracture force, CMI,  : Corticomedullary index medio-lateral, CMI__ : Corticomedullary
index cranio-caudal, I: Moment of inertia




Turk J Osteoporos
2024,30:89-94

Kasar et al. 93

L-carnitine and Bone

(16) recommended LC supplementation as a candidate molecule
to prevent osteoporosis. Aydin et al. (17) examined the effect
of LC on fracture healing by creating an experimental fracture
model in the femur bones of rats with or without ovariectomy.
The results of bone density measurements of the os femurs of
rats receiving low and high dose LC supplementation for thirty
days showed that 100 mg/kg LC accelerated bone healing by
reducing inflammation (17). Ghany et al. (18) examined the
effect of amlodipine and LC supplementation on bone turnover
after ovariectomy in their experimental studies on rats. In their
study, alkaline phosphatase and osteocalcin markers, which are
markers of bone turnover, were evaluated by biochemical analysis
of blood samples obtained from rats and histomorphology of os
femur metaphysis was analysed. The results of the study showed
that the combination of amlodipine and LC was more effective
than amlodipine and LC supplementation alone. The search for
an active substance (molecule) without side effects to stimulate
the bone formation mechanism for the treatment of osteoporosis
continues today. In an experimental study conducted for this
purpose, it was concluded that LC administration prevented
dexamethasone-induced osteoporosis by reducing oxidative
stress and apoptosis in bone tissue (19). In adult male rats, LC
prevented the decrease in cortical thickness of the femur bone
due to hyperthyroid-induced osteoporosis and showed a healing
effect on histological and immunohistochemical changes (20).
In the selection of experimental animals in bone tissue
studies, factors such as easy accessibility to the animal, easy
maintenance and feeding, as well as bone turnover (bone
formation-destruction) times are taken into consideration, but
most rats are preferred as experimental animals. In our study,
three-point bending test was performed on the right os femurs
of rats to investigate the effect of LC on bone strenght. In our
study, it was determined that the bone strength parameters
and morphometric measurement values of the bone were not
significantly different amongst the experimental groups. The
slope of the force deformation curve gives the stiffness value.
However, to interpret the strength of the bone per unit area,
elastic modulus and strength values should be evaluated.
In our study, it was determined that the results of these two
parameters were not significantly different between the
experimental groups.

Prodinger et al. (21) evaluated the mechanical test parameters
in the long bones of rats weighing <400 gr and >400 gr in
their study. As a result of the study, it was observed that the
Fmax values of the os femurs of the group with weight (>400
gr) were compatible with the Fmax values in the present
study. Hooshmand et al. (22) in the study, on the effect of LC
supplementation on bone reported that LC slowed bone loss
and improved bone microstructural properties by reducing
bone turnover. In their study, LC and ad /ibitum nutrition were
applied for 8 weeks. In addition, micro computed tomography
(microCT) and bone density were analysed and trabecular bone
change was demonstrated. In this case, it may not be sufficient
for the effect of the 5-weeks application on the mechanical

properties of the bone in this study. However, to explain the
effect on trabecular tissue, it can be revealed by examining with
microCT, density or histopathology. Since these methods were
not applied, these deficiencies can be expressed as limitations
of the study.

Conclusion

Nowadays, LC is included in many support products offered for
healthy living as asupplement. In this study, it was determined
that the bone biomechanical properties evaluated after LC
supplementation did not differ from the control group. Based
on this result, we believe that when used by healthy subjects, it
will not have any positive or negative effect on bone strength.
Further large-scale experimental studies are needed for the use
of LC to increase bone formation in diseased models.
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Constraints and Healthy Lifestyle Behaviors Among University
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Universite Ogrencilerinde Serbest Zaman Fiziksel Aktivite Kisitla yicilari ile Saglikli Yasam
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@ Bengisu Tiifekci, ® Aliye Bulut*

Gaziantep Islam Science and Technology University, Health Services Vocational School, Physiotherapy Program, Gaziantep, Turkey
*Gaziantep Islam Science and Technology University Faculty of Medicine, Department of Public Health, Gaziantep, Turkey

Abstract

Objective: The aim of this study is to examine the relationship between leisure time and physical activity constraints and healthy lifestyle
behaviors among university students and to determine possible differences according to sociodemographic and physical characteristics.
Materials and Methods: The participants were reached using the purposeful sampling method, which is an improbable sampling method,
and students from a public university located in a province in Southeastern Anatolia were accepted as the target group. The study population
consisted of students who received health education at the level of associate degree (n=380). The questionnaire created by the researchers
comprises three parts. The first part of the form consisted of descriptive questions that query the sociodemographic characteristics, the
second part consisted of the Scale of Leisure Time Physical Activity Constraints, and the third part consisted of the Healthy Life Style Behavior
Scale-ll form.

Results: In the present study, sociodemographic characteristics of the participants, such as gender, persons sharing living quarters,
transportation preferences, and regular exercise, were effective in reducing leisure physical activity constraints, and the department they
studied at the university, gender, and regular exercise were effective in reducing healthy lifestyle behaviors, as well. In addition, as a result of
the present study, it was determined that leisure time and physical activity constraints have a negative effect on healthy lifestyle behaviors.
Conclusion: Interventions to reduce physical activity constraints may also have a positive effect on a healthy lifestyle.

Keywords: Physical activity, leisure activities, healthy life, student

(0)4

Amac: Calismamizin amaci, Universite 6grencilerinde serbest zaman fiziksel aktivite kisitlayicilari ile saglikli yasam bicimi davranislari arasindaki
iliskiyi incelemek, sosyodemografik ve fiziksel dzelliklere gdre olasi farkliliklari ortaya koymaktir.

Gere¢ ve Yontem: Katilimcilara olasiliksiz érneklem ydntemlerinden olan amacl érneklem yontemi ile ulagiimis, bunun icin Giineydogu
Anadolu’daki bir ilde bulunan kamu Gniversitesinin 6grencileri hedef kitle olarak kabul edilmistir. Arastirmanin evrenini, 6n lisans dlzeyinde
saglik egitimi alan 6grenciler olusturmustur (n=380). Literatlr kaynakli olarak arastirmacilar tarafindan olusturulan anket formu Ug bolimddr.
Formun birinci bolimU sosyodemografik Ozellikleri sorgulayan tanimlayici sorulardan, ikinci bolimu, Serbest Zaman Fiziksel Aktivite
Kisitlayicilar Olcedi ve ticlincl bélim ise, Saglikli Yasam Bicimi Davranislari Olcedi II'den olusmustur.

Bulgular: Calismamizda katilimailarin cinsiyet, barinma sekli, ulasim tercihleri ve diizenli egzersiz yapmak gibi sosyodemografik ¢zelliklerinin
serbest zaman fiziksel aktivite kisitlayicilar Gzerinde etkili olduklari ve Universitede okumus olduklari bolim, cinsiyet ile diizenli egzersiz yapma
durumlarinin da saglikli yasam bicimi davranislari Gzerinde etkili oldugu belirlenmistir. Ayrica calismamiz sonucunda serbest zaman fiziksel
aktivite kisitlayicilarinin saglikli yasam bicimi davranislari Gzerinde negatif yonde bir etkisi oldugu saptanmistir.

Sonug: Fiziksel aktivite kisitlayicilari Uzerinde yapilacak olan midahalelerin saglikli yasam bicimi Uzerinde de olumlu etki olusturacagi
distintlmektedir.

Anahtar kelimeler: Fiziksel aktivite, serbest zaman aktiviteleri, saglikli yasam, 6grenci
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Introduction

Leisure time is defined as an activity area that bring
individuals in valuable meanings of life and they experience
psychologically, spiritually, socially, and/or culturally in
different ways in the sense (1). It is crucial to include physical
activities in leisure time activities in terms of their healthy
life quality. Physical activity refers to body movements that
cause energy expenditure more than the energy consumed
at rest in the individual as a result of contraction of skeletal
muscles. Leisure time physical activities, on the other hand,
are a general definition of activities that are attended in
leisure time intervals for individual interests and needs.
These activities may include activities such as walking,
sports, swimming, and dancing, as well as exercise programs
structured with dimensions such as duration, frequency, and
target (2). Although the contribution of physical activity to
health is known, the literature has reported that the level of
physical activity exhibited by individuals during their leisure
time is insufficient (3,4). Studies have reported that university
students have considerably difficulties in participating in
leisure time activities and only a low rate (18%) of students
do physical activity at an adequate level (5,6). Leisure time
constraints, on the other hand, are factors that prevent
the individuals from participating in leisure time activities,
reduce the number of subsequent participation in activities,
cause loss of time, negatively affect the motivation and
desire to participate in activities, and decrease the expected
satisfaction from the activities (7). University is an ideal setting
for an individual to develop a lifestyle that will determine their
current and future health (8).

Therefore, the aim of this study is to examine the relationship
between leisure time physical activity constraints and healthy
lifestyle behaviors among university students and to determine
possible differences according to sociodemographic and physical
characteristics. Its data is expected to guide the approaches to
be planned on leisure time physical activity constraints.

Materials and Methods

Design and Data Collection Method of the Study

Quantitative method and descriptive cross-sectional design were
used in the study. Data were collected between October and
December 2022.

Population and Sample

The population of the study consisted of students who received
health education at the level of associate degree. G Power
3.1.9.2 program was used to calculate the sample size. By
taking tail (s); two, effect size d; 0.2, alpha (a) err prob: 0.2,
Power (1 err prob); 0.95, non-centrality parameter 3; 3.61,
critical t; 1.96 and df; 326 into consideration, total sample size
was calculated to be 327 people, and the data were obtained
from 392 people.

The participants were reached with the purposeful sampling
method, which is one of the improbable sampling methods,
and the students of a public university located in a province in
Southeastern Anatolia were accepted as the target group.

Ethical Considerations

Before the study, approval from the Gaziantep Islam Science
and Technology University Non-Interventional Clinical Research
Ethics Committee and necessary permission from the related
institution were obtained (decision no: 152.19.11, date:
14.09.2022). Moreover, the participants were informed with
the informed consent form attached to the questionnaire in the
context of the criteria of the Declaration of Helsinki.

Data Collection Tools

Individual Information Form: This form includes questions
about some socio-demographic characteristics of the participants
[age, gender, university year, place of residence, habits, mode of
transportation, body mass index (BMI) value].

Scale of Leisure Time Physical Activity Constraints
(LTPA-C): The scale developed by Ocal (9,18) in 2012 is a
6-point Likert type scale. The lowest and highest scores of
the scale are 38 and 228 points, respectively. There are no
reverse scored questions in the scale. The scale has a total of
38 items and has eight subscales. These subscales are Body
Perception (BP), Willpower (WP), Facility; F Income (I), Society
(S), Family (Fa), Time (T), and Skill Perception (SP). The subscale
BP (items 1-6) questions the perception of the person’s
physical condition. The subscale WP (items 7-10) questions
the decision-making power of the person to do physical
activity or continue to do physical activity if yes. The subscale
F (items 11-18) questions the area, field, and opportunities
in the environment for physical activity. The subscale | (items
19-23) questions the person’s budget for physical activity.
The subscale S (items 24-27) questions the attitudes of the
person’s circle, other than first-degree relatives, about physical
activity. The subscale Fa (items 28-31) questions the attitudes
of the person’s first-degree relatives about physical activity. The
subscale T (items 32-34) questions the restriction on the T that
the person will allocate for physical activity to the obligatory
works. The subscale SP (items 35-38) questions the perception
of the person about knowledge and skills related to physical
activity. In the validity and reliability study of the scale, it was
reported that the Cronbach’s a coefficients ranged between
0.83 and 0.92 for the subscale of the scale, and was 0.93 for
the overall scale (9).

In this study, Cronbach'’s o value found to be 0.834 in BP 0.629
in WP 0.795in £ 0.901inl,0.831inS, 0.838 in Fa, 0.765in T,
0.838in SP and 0.908 for LTPA-C. In the literature, it is accepted
that if Cronbach’'s o coefficient is 0.00<0<0.40, the scale is
unreliable; if it is 0.40<a<0.60, the scale has a low reliability; it is
0.60<0<0.80, the scale is highly reliable; and if it is 0.80<a<1.00,
the scale is highly reliable (10). Therefore, the Cronbach’s o
coefficients of the LTPA-C and subscale scores used for this study
were calculated to be highly reliable.
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Healthy Life Style Behaviour Scale Il (HLBS-II): The Health-
Promoting Lifestyle Profile was developed by Walker and Hill-
Polerecky (11) in 1996, based on Pender’s health promotion
model. HLBS-lI aims to assess health promoting behaviors in
individuals. In 2008, Bahar et al. (12), conducted its validity and
reliability study and adapted it into Turkish. The Cronbach’s a
value of the scale was 0.92. Subscales of the scale are Spiritual
Growth (SG: items 6, 12, 18, 24, 30, 36, 42, 48, and 52),
Interpersonal Relations (IPR: Items 1, 7, 13, 19, 25, 31, 37,
43, and 49), Nutrition (N: Items 2, 8, 14, 20, 26, 32, 38, 44,
and 50), Physical Activity (PA: Items 4, 10, 16, 22, 28, 34, 40,
and 46), Health Responsibility (HR: Items 3, 9, 15, 21, 27, 33,
39, 45, and 51) and Stress Management (SM: Items 5, 11, 17,
23, 29, 35, 41, and 47). Items of this four-point Likert scale are
rated as 1 point for “never”, 2 points for “sometimes”, 3 points
for “often”, and 4 points for “regular”. The lowest and highest
scores of the scale are 52 and 208, respectively. Each subscale
can be evaluated independently, or the total score of the scale
can be calculated. Higher scores indicate that the individual
applies the specified health behaviors at a high level.

In this study, the Cronbach’s a coefficients of the scale were
found to be 0.753 for HR, 0.710 for PA, 0.553 for N, 0.804 for
SG, 0.667 for IPR, 0.691 for SM, and 0.903 for HLBS-II. The scale
was calculated as highly reliable in terms of total score (12).

Statistical Analysis

The data of the study were analyzed with the SPSS-23 program.
Error controls, tables and statistical analyses were done. Number
and percentage values were given for descriptive statistical
evaluation. Normality analyses were carried out using calculation,
graph and hypothesis testing methods for the total scores of
LTPA-C and HLBS-II, which are dependent variables, and it was
observed that the total scores of both scales were normally
distributed. For this reason, parametric tests (Independent
samples ttest and One-Way ANOVA), Pearson correlation
analysis, and multiple regression analysis were applied. Statistical
significance level was accepted as p<0.05.

Results

The study was completed with 380 volunteer students (294
females, 86 males) attending Vocational School of Health
Services. Out of the students, 207 were the 1s-year students
and 173 were the 2"-year students. The mean age of the
participants was 19.91+1.73 years [minimum-maximum (min-
max): 17.00-40.00] and their BMI values were 21.90+4.02 (min-
max: 15.57-48.00). Out of the students included in the study,
115 stated that they had a regular exercise habits; whereas, 265
stated that they did not have a regular exercise habits.

Table 1 shows the situations that caused a difference in the
analyses made to determine whether or not the descriptive
characteristics of the participants cause a difference on the
LTPA-C and HLBS-II. It was determined that the variables of
age range, university year, smoking habit, presence of chronic
disease, persons sharing living quarters, and BMI categorical
classification did not make a difference (p>0.05). While those
who were male, were going to school by walking and stated
that they did not exercise regularly had high LTPA-C scores,
those who stated that they were regularly exercising and were
studying in an elderly care program had high HLBS-II scores
(p<0.05).

When scores of the LTPA-C subscales were examined in the
present study, it was determined that the leisure T PA constraint
factors were F (25.09+8.68), | (17.90+5.56) and S (14.42+5.40),
respectively (Table 2).

When the distribution of the subscale scores of LTPA-C in
terms of gender was examined, it was found that there was
a statistically significant difference in the subscales of WP |, S,
and SP (respectively p=0.014, p=0.021, p=0.006, and p=0.001)
(Table 3).

When the distribution of the subscale scores of LTPA-C in terms
of regular exercise habit was examined, a statistically significant
difference was determined in the subscales of BR WP S, and
SP (respectively p=0.007, p=0.000, p=0.020, and p=0.000)
(Table 4).

Table 1. Comparison of LTPA-C and HLBS-II in terms of descriptive characteristics of participants (n=380)

. LTPA-C HLBS-II

Characteristics Mean £ SD Test value Mean # SD Test value

Gender Female 109.38+27.34 1=2.293 123.52+21.80 [=12779
Male 101.46+30.83 p=0.022 128.47+£25.57 p=0.076
Public transport 107.26+28.10 _ 125.24+23.54 _

::'::Se g;ation Personal vehicle 75.80+26.46 F;%%gt 134.80+27.01 F;%i;g

P Walking 109.81428.28 p=0. 122.73+20.58 p=>

Physical med. reh. 107.29+25.53 124.16+21.02

Program they First aid 107.95+31.26 F=0.018 119.56+23.24¢° F=3.613

studied Medical secretaryship | 107.93+26.85 p=0.997 125.36+21.23 p=0.013
Elderly care 107.24+£30.74 130.83£25.20°

Reqular exercise Yes 101.29+£28.07 1=-2.882 129.24+21.67 T=2.613

9 No 110.32+28.04 p=0.004 122.64+22.98 p=0.009

22 Shows the groups from which the difference originates. p<0.05
LTPA-C: Scale of Leisure Time Physical Activity Constraints, HLBS-II: Healthy Life Style Behaviour Scale Il, SD: Standard deviation, Physical med. reh.: Physical medicine and

rehabilitation




98 Tufekgi and Bulut.
Physical Activity

Turk J Osteoporos
2024;30:95-101

When the overall HLBS-II and its subscales were analyzed,
it was remarkable that the subscales of PA (16.61+5.56),
N (17.09+4.49) and SM (18.72+4.40) had a lower mean
score compared to the other subscales (SG: 25.50+5.43, IPR:
25.08+5.46, HR: 19.49+4.69). The total score of HLBS-I was
determined as 124.64+22.77.

When analyzing the distribution of the subscale scores of the
"HLBS-II" in terms of gender, it was found that there was a

significant difference in the subscales of N and PA (respectively
p=0.034 and p=0.000) (Table 5).

When the distribution of the subscale scores of the “HLBS-II" in
terms of regular exercise was examined, it was observed that
there was a significant difference in the subscales of N and PA
(respectively p=0.034 and p=0.000).

The value of leisure T, PA constraints had a negative effect on
health lifestyle behaviors. 4.7% of healthy lifestyle behavior can

Table 2. The participant’s LTPA-C total and subscale scores (n=380)

Subscales Mean + SD Min Max 95%Cl

Body Perception: BP 11.3945.12 6 36 10.88-11.91
Willpower: WP 11.61+5.04 4 38 11.10-12.12
Facility: F 25.09+8.68 8 64 24.22-25.97
Income: | 17.90+5.56 8 69 17.19-18.62
Society: S 14.42+5.40 4 24 13.87-14.96
Family: Fa 8.37+4.57 4 24 7.90-8.83
Time: T 9.69+4.06 3 18 9.28-10.10
Skill Perception: SP 9.19+4.28 4 24 8.769.62
LTPA-C 107.59£28.32 38 199 104.73-110.44
LTPA-C: Scale of Leisure Time Physical Activity Constraints, Min: Minimum, Max: Maximum, SD: Standard deviation, Cl: Confidence interval

Table 3. Distribution of the participant’s scores of LTPA-C subscales in terms of gender (n=380)

Subscale Gender Test value
Female Male

Body Perception: BP 11.45+4.80 11.20+6.09 t=0.387, p=0.699
Willpower: WP 11.95+4.80 10.44+5.64 t=2.466, p=0.014
Facility: F 25.39+8.70 24.09+8.59 t=1.219, p=0.223
Income: | 18.36+6.91 16.36+7.48 t=2.314, p=0.021
Society: S 14. 83+5.30 13.01+£5.53 t=2.773, p=0.006
Family: Fa 8.23+4.40 8.83+5.13 t=-1.074, p=0.284
Time: T 9.58+3.97 10.06+4.38 t=-0.965, p=0.335
Skill Perception: SP 9.56+3.97 7.90+4.19 t=3.204, p=0.001
LTPA-C: Scale of Leisure Time Physical Activity Constraints, p<0.05

Table 4. Distribution of the participants’ scores of LTPA-C subscales in terms of regular exercise (n=380)

Subscale Regular exercise Test value
Yes No

Body Perception: BP 10.32+4.12 11.86£5.43 t=-2.720, p=0.007
Willpower: WP 9.60+4.73 12.48+4.92 t=-5.310, p=0.000
Facility: F 24.66+8.95 25.28+8.58 t=-0.645, p=0.520
Income: | 17.93+7.24 17.89+7.03 t=0.041, p=0.968
Society: S 13.44+5.59 14.84+5.27 t=-2.336, p=0.020
Family: Fa 8.21+4.39 8.43+4.66 t=-0.430, p=0.667
Time: T 9.51+4.10 9.77+4.05 t=-0.581, p=0.561
Skill Perception: SP 7.95+3.74 9.72+4.39 t=-3.771, p=0.000

LTPA-C: Scale of Leisure Time Physical Activity Constraints, p<0.05
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be explained by leisure T, PA constraints. As can be seen, leisure
T, PA constraints had a predictive effect on healthy lifestyle
behaviors (Table 6).

Discussion

The present study aimed to examine the relationship between
leisure T, PA constraints and healthy lifestyle behaviors among
university students.

The results of the present study pointed out that gender,
persons sharing living quarters, regular exercise habits and
mode of transportation caused differences on leisure T, PA
constraints and regular exercise habit caused differences
on healthy lifestyle behavior. It was determined that female
students perceived leisure T, PA constraints higher than male
students, similar to the study conducted by inal and Salar (13)
on university students studying at the faculty of health sciences.
Studies examining PA participation and leisure T, PA constraints
in Turkey support the present study and have indicated that
female subjects perceive more constraints in their participation
in physical activities and leisure activities (14-16). In this
context, the subscales that female students perceive more
leisure T, PA constraints were WP (13), S (15,17) and | (17)
as a result of the present study, which is compatible with the
literature. However, the present study differs from the literature
because the subscale of T, which is shown as constraint for
women many T's in studies, is not in the first place in terms of
constraint factors among the other subscales (15,17). Again,
unlike the literature, we concluded that the subscale of SP is
among the constraints for female students. Based on these
results, we can interpret that the attitudes of the social circle
of female students toward PA and their inability to provide the
| and motivation that may be necessary for PA negatively affect
the decision about whether to participate in regular physical

activity, which is the result of will, or whether to continue do
PA or not (10).

In the present study, it was found that the constraints of
male for participation in leisure T, PA were the facilities in the
surrounding area, the limited budget they can allocate for
physical activity, and the attitudes of their social circle toward
PA participation, similar to female students. In this context;
having a friend or relative other than their first-degree relative
(Fa) who is aware of the importance and necessity of PA and
can provide support for including leisure T physical activities
into their daily lives would be an important factor in minimizing
the social environment constraint for both female students and
male students.

As a result of our research, we found that the first three items
that students who have a habit of exercising regularly perceive
as the most restrictive factors are BP WP and S. When we
examined students who did not have regular exercise habits,
we found that they perceived topics such as F I, S and WP as
significant limiting factors. Ocal (18) The results of the study they
conducted by using the LTPA-C survey with university students
for similar purposes with our study are quite consistent with our
study, and S, I, F and WP were reported as the subheadings that
were perceived as the most restrictive.

When we examine the subheading of WP which is an important
topic about starting a PA and continuing a PA regularly, we see
a significant difference in the group comparison and among the
subheadings of the LTPA-C survey, the highest score is between
the two groups who exercise regularly and those who do not
have a regular exercise habit. We saw that it was the title that
made the difference. Consistent with this result of our study,
the literature reported that one of the most important free T, PA
restrictors for students is WP (19,20).

When we examined the leisure T, PA constraints of those who
did and did not do regular PA as a result of the present study,

Table 5. Distribution of the participant’s scores of HLBS-Il subscales in terms of gender (n=380)

Gender
Subscale Test value
Female Male
Spiritual growth: SG 25.36+5.28 26.00+5.92 t=-0.954, p=0.341
Interpersonal relations: IPR 25.21+5.50 24.62+5.35 t=0.874, p=0.383
Nutrition: N 16.83+4.47 18.00+4.46 t=-2.128, p=0.034
Physical activity: PA 15.95+5.40 18.84+5.53 t=-4.342, p=0.000
Health responsibility: HR 19.42+4.58 19.72+5.06 t=-0.507, p=0.612
Stress management: SM 18.65+4.29 18.97+4.76 t=-0.599, p=0.549
HLBS-II: Healthy Life Style Behaviour Scale II, p<0.05

Table 6. Predictors of healthy lifestyle behavior (n=380)

Characteristic B SE B t p 95% ClI
Constant 143.377 4.491 31.925 0.000 134.547-152.208
LTPA-C -0.174 0.040 -0.217 -4.313 0.000 -0.253--0.095

R=0.217, R*=0.047, F=18.60, p=0.000, Durbin-Watson =0.092

LTPA-C: Scale of Leisure Time Physical Activity Constraints, B: Beta content, SE: Standard error, Cl: Confidence interval
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we concluded that the social environment was an important
constraint factor, which supports this result.

When we analyzed the leisure T, PA constraints of the participants
according to persons sharing living quarters, we observed that
persons sharing living quarters had an effect on the T factor and
the students who stayed at home alone were less restricted in
terms of T compared to the other students. In the study conducted
by Ozgil and Saatgr (21) on medical school students, they
determined that the total mean score of HLBS-Il was 120.1+18.1.
In the study conducted by Aksoy and Ugar (22) with nursing
students, they reported that the total mean score of HLBS-II was
136.12+19.16. Considering that the maximum score of HLBS-I
is 208, the mean score of HLBS-II, found in the present study
including the students of vocational school of health services,
was 124.64+22.77, which was above the middle level of the
scale, similar to the studies conducted with the medical students
in the literature. In the study conducted by Pasinlioglu and G6zim
(23) on health behaviors with healthcare professionals working
in primary health care services, they reported that the total mean
score of HLBS-I scale was 117.5£17.1. It was observed that
the scale mean scores of health science students were higher
than scores of healthcare professionals. This is thought to be
associated with the effectiveness of the current education and
course content of the students studying in these departments on
healthy lifestyle behaviors.

In the study conducted by Ozgil and Saatc (21) to examine
healthy lifestyle behaviors in medical school students, they
reported that there was a significant correlation between gender
and PA subscale and male students had higher scores in PA
subscale. Likewise, in their study Unalan et al. (24), revealed
that male students did more PA than female students. When
we examined the differences in healthy lifestyle behaviors
according to gender in the present study, we observed that male
participants had higher scores in the subscale of PA compared to
their female counterparts, which is compatible with the literature.
Considering the predictive effect of LTPA-C on HLBS-II, this result
can be associated with female students’ higher perceptions of PA
constraints such as S, | and WP compared to male ones.

Conclusion

In the present study, conducted to examine the relationship
between leisure T, PA constraints and healthy lifestyle behaviors
among university students, sociodemographic characteristics of
the participants such as gender, persons sharing living quarters,
transportation preferences and regular exercise were effective
on leisure PA constraints, and the department they studied at
the university, gender and regular exercise were effective on
healthy lifestyle behaviors, as well. In addition, as a result of the
present study, it was determined that leisure T PA constraints had
a negative effect on healthy lifestyle behaviors. When examining
the HLBS-II subscales in terms of those with and without regular
PA habits, we found that those who did regular PA had higher
scores in the PA and SM subscales. Concerning the correlation

between the LTPA-C and HLBSHI, it was remarkable that there
was a significant correlation between the WP subscale of LTPA-C
and all the subscales of HLBS-II.

By means of the trainings to increase PA, it is suggested to raise
awareness of being physically active and to bring the habit of
doing PA regularly in daily life.
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Osteoporoz ve Osteopeni Hastalarinda Kinezyofobi ve lliskili Faktérler
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Abstract

Objective: This study aimed to determine the relationship between kinesiophobia, physical activity level (PAL), and quality of life (QoL) in
patients with osteoporosis (OP) and osteopenia (OPN).

Materials and Methods: The study included 41 patients with OP and 41 with OPN. Kinesiophobia was assessed using the Tampa scale of
Kinesiophobia, PAL using the International Physical Activity Questionnaire-Short Form, and QoL using the European Osteoporosis Federation
QoL questionnaire.

Results: The study was completed with 80 patients (40 patients in each group. Although there was a significant difference between the
two groups in kinesiophobia (p=0.027), no significant difference was observed in terms of activity levels (p=0.103). In addition, a significant
correlation was observed between kinesiophobia and PAL and all sub-parameters of QoL in patients with OP (p<0.05). A significant correlation
was observed between kinesiophobia and PAL in patients with OPN (p<0.001, r=-0.544) however no significant correlation was observed
between kinesiophobia and QoL (p>0.05).

Conclusion: Kinesiophobia was found to be high in patients with OP and OPN, which negatively affected the PAL and QoL of patients with
OP Considering the positive effects of exercise on these patients, the evaluation and treatment of kinesiophobia have become increasingly
important.

Keywords: Kinesiophobia, physical activity level, quality of life, osteoporosis, osteopenia

Amac: Bu calismanin amaci osteoporoz (OP) ve osteopeni (OPN) hastalarinda kinezyofobi, fiziksel aktivite dizeyi ve yasam kalitesi (QolL)
arasindaki iliskiyi belirlemektir.

Gereg ve Yontem: Calismaya 41 OP ve 41 OPN hastasi dahil edildi. Kinezyofobi, Tampa Kinezyofobi dlcedi, fiziksel aktivite seviyesi Uluslararasi
Fiziksel Aktivite Anketi-Kisa Formu ve QoL, Avrupa Osteoporoz Federasyonu QoL anketi kullanilarak degerlendirildi.

Bulgular: Calisma her grupta 40 hasta olmak (zere 80 hasta ile tamamlanmistrr. iki grup arasinda kinezyofobi acisindan anlamli bir fark
bulunurken (p=0,027), aktivite dlzeylerinde anlamli bir fark gdzlenmemistir (p=0,103). Ayrica, OP'li hastalarda kinezyofobi ve fiziksel aktivite
seviyesi ile QoL'nin tim alt parametreleri arasinda anlamli korelasyon gézlenmistir (p<0,05). OPN'li hastalarda kinezyofobi ve fiziksel aktivite
seviyesi arasinda anlamli bir korelasyon gézlenirken (p<0,001, r=-0,544), kinezyofobi ve QoL arasinda anlamli bir korelasyon saptanmamistir
(p>0,05).

Sonug: Kinezyofobinin OP ve OPN hastalarinda ylksek oldugu ve bu durumun OP hastalarinda fiziksel aktivite seviyesi ve QoL duzeyini
olumsuz etkiledigi bulunmustur. Egzersizin bu hastalar Gzerindeki olumlu etkileri gdz éniine alindiginda, kinezyofobinin degerlendirilmesi ve
tedavisi giderek daha énemli hale gelmektedir.

Anahtar kelimeler: Kinezyofobi, fiziksel aktivite seviyesi, yasam kalitesi, osteoporoz, osteopeni
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Introduction

Osteoporosis (OP) is a disease characterized by deterioration
of the microarchitecture of bone tissue and low bone mineral
density. This may lead to a decrease in bone strength, an increase
in bone fragility and consequently an increased risk of fracture
(1). Itis known as a silent disease because it does not show any
symptoms until a symptomatic fracture develops, particularly in
elderly individuals (2). OP-related fractures usually occur in the
hip, vertebrae and wrist. OP causes excess morbidity, mortality,
decreased quality of life (QoL) and health expenditures (3).
The prevalence of OP is 2% and the incidence of hip fracture
is 13 per 10,000 men and women over the age of 50 years
in Turkey (1). Rates increase with age. In recent years, the rate
of OP in 80-year-old women was approximately 30%. OP and
its complications, particularly hip fractures, cause significant
physical, psychological, social and economic burdens for patients
and governments (2).

One of the most important preventive and therapeutic
approaches in OP is physical activity, because inactivity is an
important risk factor for bone loss. Weight-bearing activities
reduce bone loss, fall risk and fractures (4). The rate of OP and
sarcopenia decreases as the level of physical activity increases
according to the study conducted in Korean elderly individuals
(5).

Fear of movement is a significant issue that has adverse effects
on both the physical and mental well-being of patients, ultimately
impacting their QoL. This fear can result in varying levels of
participation limitations and disability issues. Furthermore,
individuals with kinesiophobia tend to limit their activities and
avoid exercise, which can lead to a long-term decline in physical
fitness, reduced activity levels, functional impairments, disuse,
and even depression. Recognizing this problem and incorporating
strategies to address kinesiophobia into the treatment plan may
have a positive impact on overall treatment outcomes (6).
Recent studies have shown that many chronic musculoskeletal
diseases, such as back pain, lead to kinesiophobia because of the
belief that pain will increase during activity (7,8). Kinesiophobia
in OP patients with inadequate knowledge has been shown
to be associated with lower physical activity levels (PAL) in
individuals with chronic pain (9). Consequently, the risk of a
sedentary lifestyle is increasing. Inactivity leads to an increased
risk of not only chronic pain but also other health problems such
as cardiovascular diseases. Kinesiophobia is also associated with
poor treatment outcomes (10). OP is a painless, silent disease
unless osteoporotic fractures occur. However, the diagnosis of
OP with inadequate education about the disease may lead to
kinesiophobia in OP patients. An irrational belief that possible
falls and related fractures will increase during physical activity
may be observed in these patients. Studies evaluating the levels
of kinesiophobia and related factors in patients with OP and
OPN are limited in the literature. Gunendi et al. (11) showed
that patients with OP had higher levels of kinesiophobia than
age and gender-matched healthy control group. They also

concluded that there was a moderately significant relationship
between kinesiophobia and QoL (11). Oksuz and Unal (12) also
concluded that pilates exercise training was effective in reducing
kinesiophobia in patients with OP The aim of this study was to
compare the level of kinesiophobia in female patients with OP
and OPN and to evaluate the relationship between kinesiophobia
and PAL and QoL in these patients.

Materials and Methods

Study Design

The study was approved by Firat University Non-Interventional
Clinical Research Ethics Committee referenced 2023/10-17
(date: 27.07.2023). An informed consent form was taken from
the participants.

The study included 82 postmenopausal female patients with
OP who were being treated and followed up at Elazi§ Medical
Hospital. Female patients with lumbar vertebrae and femoral
neck T-scores <-2.5 standard deviation (SD) for OP patients and
T-scores between -1 and -2.5 SD for OPN patients according to
the World Health Organization classification system and dual
energy X-ray absorbsiometer (DEXA) at least 1 year ago and
aged 45-65 years were included in the study. Patients who had
a history of fracture or fall within the last 1 year, neurologic or
musculoskeletal diseases that may affect mobility, and chronic
pain that may cause kinesiophobia were excluded from the study.
Demographic data [age, height, weight, age at menopause,
body mass index (BMI)] and bone dansimetry results reported
within the last one year were recorded.

Outcome Measurements

Kinesiophobia Assessment

The Tampa scale of Kinesiophobia (TSK), which has been
validated in Turkish, was used to assess kinesiophobia. This
questionnaire, which evaluates fears associated with pain or
previous injury, consists of 17 questions. A 4-point Likert scale
(1= strongly disagree, 2= disagree, 3= agree, 4= strongly agree)
was used to evaluate the questions. The minimum score is 17
and the maximum score is 68. This questionnaire evaluates the
increase in pain with movement, fear of injury and avoidance of
movement due to pain (6).

Physical Activity Level Assessment

PAL was assessed with the International Physical Activity
Questionnaire-Short Form (IPAQ-SF). The Turkish validity and
reliability of the IPAQ was performed by Saglam et al. (13).
This questionnaire provides information about the time spent
in walking, moderate and vigorous activities in the last 7 days.
There is also a separate section on sitting. This section asks how
much time is spent sitting on average per day. The total score is
calculated by multiplying the duration (minutes) and frequency
(days) of walking, moderate and vigorous activities by certain
values (13).
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Quality of Life Assessment

The European Osteoporosis Federation Quality of Life
Questionnaire (QUALEFFO-41) was used to assess health-related
QolL. This questionnaire covers five dimensions of health: pain
(QP), physical functioning (QPF), social activities (QSA), general
health assessment (QGH) and mental functioning (QMF). Higher
scores indicate worse health-related QoL (14).

Statistical Analysis

SPSS (Version 22.0, SPSS Inc., Chicago, IL, USA) software was
used for statistical analysis of the data collected in the study.
Descriptive statistics were shown as mean + SD. Normality
distribution was analyzed by Kolmogorov-Smirnov test. Two
independent sample mean comparisons for continuous variables
were performed using the test of significance of the difference
between two means when parametric test assumptions
were met, and Mann-Whitney U test when parametric test
assumptions were not met. Spearman correlation analysis was
used to determine the relationship between the parameters.
The statistical significance level was accepted as p<0.05.

Results

This study was completed with a total of 80 OP and OPN
patients, 40 in each group. One patient with OP and one
patient with OPN were excluded from the study due to having
an additional neurologic disease and not willing to the study,
respectively (Figure 1). Demographic characteristics and DEXA
results of the patients are summarized in Table 1. There was
no statistically significant difference between the groups in age
and BMI (p>0.05), however age at menopause was statistically
lower in the group with OP (p=0.038). Qol, kinesiophobia and

PAL comparisons of the groups are summarized in Table 1. There
was a statistically significant difference between the two groups
in QMF (p=0.007) and QT (p<0.001) parameters, which are the
subheadings of the QUALEFFO-41, while no significant difference
was observed in the other subheadings (p>0.05). While there
was a significant difference in kinesiophobia in OP and OPN
patients (p=0.027), no significant difference was observed in
PAL (p=0.103). The relationship between QUALEFFO-41, TSK
and IPAQ scores in individuals diagnosed with OP and OPN are
summarized in Table 2 and Table 3, respectively.

Discussion

This study was planned to evaluate kinesiophobia and associated
factors in OP and OPN patients. The results of the study showed
that patients with OP had higher kinesiophobia scores, worse
QoL and lower PAL than patients with OPN. In addition,
kinesiophobia scores of OP patients were significantly correlated
with all sub-parameters of QoL and negatively correlated with
PAL. One of the barriers to physical activity is kinesiophobia.
Considering the importance of physical activity in patients with
OR it is necessary to evaluate and treat kinesiophobia in these
patients.

Kinesiophobia, refers to an irrational and debilitating fear of
engaging in physical activities and movement, driven by the fear
of experiencing painful injuries or re-injury. This fear can often
be attributed to a lack of proper knowledge about the condition
(15). Kinesiophobia may develop due to an excessive concern
about getting injured during physical exercise, especially when
patients have inadequate education about their disease (16). It is
important to recognize that kinesiophobia is a psychological and
cognitive factor that can impede the recovery process following

Assessed for eligibility criteria (n=82)

Excluded (n=2)
* Had additional neurological

;

disease (n=1)
* Not agree to participate in
the study (n=1)

Baseline assessment (n=40)

|

'

'

Osteoporosis group (n=40)

Osteopenia group (n=40)

Figure 1. CONSORT flow diagram on study design
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Table 1. Comparison of demographic characteristics, DEXA results, quality of life, kinesiophobia and physical activity

level of osteoporosis and osteopenia patients

Characteristics azgg;mp 8::09)"0“) p-value

Age/years 56.28+4.65 55.72+4.69 0.769

BMI/kg/cm? 29.51+5.07 30.36+5.34 0.610

Menapouse age 45.68+3.99 47.90+4.68 0.038

LVBMD (L1-L4) -2.7+0.38 -1.71+0.58 <0.001

LVBMD (L2-L4) -2.9+0.38 -1.65+0.68 <0.001

FNBMD -1.26+1.00 -1.06+0.84 0.205

FNBMD -1.17+0.93 -1.01+0.83 0.240

QP 40.12+22.02 33.05£19.90 0.078

QPF 30.52+12.56 29.43£11.92 0.992

QSA 58.13+18.63 50.00+16.13 0.059

QGH 57.54+14.25 55.12+£12.85 0.301

QMF 49.78+£14.49 40.48+13.42 0.007

QT 42.60+10.45 32.56+7.98 <0.001

TSK 43.07+6.44 39.17+7.27 0.027

IPAQ 1163.95£111.77 1218.95+£168.72 0.103

DEXA: Dual energy X-ray absorbsiometer, OP: Osteoporosis, OPN: Osteopenia, LVBMD: Lumbal vertabrae bone mineral dansitometry, FNBMD: Femur neck bone mineral
dansitometry, BMI: Body mass index, kg: Kilogram, cm: Centimeter, QP: Pain subscale of QUALEFFO-41, QPF: Physical function subscale of QUALEFFO-41, QSA: Social
activites subscale of QUALEFFO-41, QGH: General health subscale of QUALEFFO-41, QMF: Mental function subscale of QUALEFFO-41, QT: Total score of QUALEFFO-41,
TSK: Tampa scale of Kinesiophobia, IPAQ: International Physical Activity Questionnaire, QUALEFFO-41: European Osteoporosis Federation Quality of Life Questionnaire

Table 2. Correlations among kinesiophobia, physical activity level and quality of life in patients with osteoporosis

Parameters QP QPF QSA QGH QMF QT TSK IPAQ
QP r 1 0.270 0.198 0.369 0.331 0.543 0.381 0.090
p - 0.092 0.220 0.019 0.037 <0.001 0.015 0.580
r 0.270 1 0.084 0.214 0.295 0.277 0.642 -0.301
QFF p 0.092 - 0.608 0.184 0.065 0.084 <0.001 0.059
QsA r 0.198 0.084 1 0.205 0.334 0.231 0.401 -0.292
p 0.220 0.608 - 0.205 0.035 0.152 0.010 0.067
QGH r 0.369 0.214 0.205 1 0.312 0.524 0.401 -0.139
p 0.019 0.184 0.205 - 0.050 <0.001 0.010 0.392
QMF r 0.331 0.295 0.334 0.312 1 0.533 0.453 -0.436
p 0.037 0.065 0.035 0.050 - <0.001 0.003 0.005
qr r 0.543 0.277 0.231 0.524 0.533 1 0.398 -0.027
p <0.001 0.084 0.152 <0.001 <0.001 - 0.011 0.870
- r 0.381 0.642 0.401 0.401 0.453 0.398 1 -0.476
p 0.015 <0.001 0.010 0.010 0.003 0.011 - 0.002
PAQ r 0.090 -0.301 -0.292 0.139 -0.436 -0.027 -0.476 1
p 0.580 0.059 0.067 0.392 0.005 0.870 0.002 -

QP: Pain subscale of QUALEFFO-41, QPF: Physical function subscale of QUALEFFO-41, QSA: Social activites subscale of QUALEFFO-41, QGH: General health subscale of
QUALEFFO-41, QMF: Mental function subscale of QUALEFFO-41, QT: Total score of QUALEFFO-41, TSK: Tampa scale of Kinesiophobia, IPAQ: International Physical Activity
Questionnaire, QUALEFFO-41: European Osteoporosis Federation Quality of Life Questionnaire

a trauma (17). Consequently, this fear can lead to a reduction in from everyday activities such as exercise, socializing, and work,
physical activity, negatively impacting a patient’s postoperative thereby exacerbating their pain experience (15). Although
therapy and rehabilitation efforts (18). This often results in a there was no pain in OP patients until fracture development,

pattern of avoidance behavior, in which individuals shy away kinesiophobia values were found to be high in our study.
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Table 3. Correlations among kinesiophobia, physical activity level and quality of life in patients with osteopenia

Parameters QP QPF QSA QGH QMF QT TSK IPAQ
QP r 1 0.011 -0.002 0.221 0.433 0.581 0.216 -0.191

p = 0.947 0.990 0.170 0.005 <0.001 0.181 0.237
QPF r 0.011 1 0.127 0.028 -0.102 0.154 -0.041 0.020

p 0.947 - 0.436 0.865 0.532 0.341 0.800 0.903
QSA r -0.002 0.127 1 0.163 0.091 0.363 0.105 -0.032

p 0,990 0.436 - 0.314 0.576 0.021 0.518 0.846
QGH r 0.221 0.028 0.163 1 0.307 0.594 0.084 0.045

p 0.170 0.865 0.314 - 0.054 <0.001 0.605 0.783
QVIF r 0.433 -0.102 0.091 0.307 1 0.636 0.161 0.031

p 0.005 0.532 0.576 0.054 - <0.001 0.321 0.848
QT r 0.581 0.154 0.363 0.594 0.636 1 0.256 -0.056

p <0.001 0.341 0.021 <0.001 <0.001 - 0.111 0.730
ToK r 0.216 -0.041 0.105 0.084 0.161 0.256 1 -0.544

p 0.181 0.800 0.518 0.605 0.321 0.111 = <0.001
IPAQ r -0.191 0.020 -0.032 0.045 0.031 -0.056 -0.544 1

p 0.237 0.903 0.846 0.783 0.848 0.730 <0.001 -
QP: Pain subscale of QUALEFFO-41, QPF: Physical function subscale of QUALEFFO-41, QSA: Social activites subscale of QUALEFFO-41, QGH: General health subscale of
QUALEFFO-41, QMF: Mental function subscale of QUALEFFO-41, QT: Total score of QUALEFFO-41, TSK: Tampa scale of Kinesiophobia, IPAQ: International Physical Activity
Questionnaire, QUALEFFO-41: European Osteoporosis Federation Quality of Life Questionnaire

Vlaeyen et al. (19) defined a score above 37 as a high
kinesiophobia score. The mean score of OP patients in our study
was 43.07 and that of OPN patients was 39.17. A possible
reason for this may be inadequate patient education. This result
may change with more information about their disease and the
importance of physical activity. Fletcher et al. (20) showed that
reducing the fear of activity in patients with chronic pain may be
possible with the patient’s understanding of the neurophysiology
of pain. Therefore, educating patients about pain physiology in
the treatment of chronic pain was suggested to decrease fear
of movement. Similarly, organizing education about the disease
and treatment in patients with OP may reduce kinesiophobia in
these patients.

A significant negative correlation was found between
kinesiophobia and PAL in patients with OP and OPN in this
study. Especially weight-bearing exercises provide mechanical
stress, so the bone response is higher and aerobic exercise is
beneficial for increasing enzymatic activation of osteoblasts (21).
However, the results of our study support that kinesiophobia
negatively affects the level of physical activity in patients with
OP and OPN. Similar to our study, Pang et al. (22) also found
a negative correlation between kinesiophobia and PAL in
patients with OR In studies conducted in patients with chronic
low back pain and osteoarthritis, a significant relationship was
found between kinesiophobia and PAL (7,23). However, no
significant correlation was found between kinesiophobia and
PAL in studies evaluating factors associated with kinesiophobia
in patients with systemic lupus erythematosus and chronic neck
pain (24,25).

Significant differences were observed in kinesiophobia and
QoL between OP and OPN patients in this study. Although no
significant difference was found in PAL, it was observed that
patients with OP had lower activity levels than patients with
OPN. Misirci et al. (26) concluded that OP and OPN patients
had higher kinesiophobia levels compared to healthy controls;
however no significant difference was found in kinesiophobia
in OP and OPN patients. The authors interpreted the reason for
the lack of significant difference as insufficient information to
distinguish between the two diseases (26). Kinesiophobia levels
of patients with OP and OPN were found to be significantly
different in this study. Although patients with OPN also had high
levels of kinesiophobia, fear avoidance behavior was higher in
patients with OP This result suggested that patients with OP
were more fearful and avoided activity probably due to fear of
fracture risk. Ceylan and Korkmaz (27) found that kinesiophobia
was significantly associated with fall risk. Therefore, further
studies should investigate treatments to reduce fall risk and
kinesiophobia such as balance and strengthening exercises.

Health-related QoL refers to physical, mental and social well-
being and is a subset of QoL (28). OP has negative effects on
health status and these effects are reflected on QoL. In previous
studies, it has been demonstrated that QoL decreased in
patients with OP with and without fractures (29,30). Assessing
QoL in postmenopausal women with OP provides important
information for OP prevention and treatment practices in this
population (31). In our study, when the QoL of OP and OPN
women was compared, a significant difference was observed in
the total QoL score and mental health sub-parameter. Although
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no significant difference was found in other sub-parameters, it
was concluded that the scores of patients with OP were worse
than those of OPN. This result may be interpreted that patients
take OP more seriously and put more psychological pressure.
Pilates exercises have been shown to improve QoL in patients
with OP (12). Studies on the effects of exercise and physical
activity on QoL should be increased.

A significant correlation was found between kinesiophobia and
all sub-parameters of QoL in patients with OP; no relationship
was found in patients with OPN in QoL. It was observed that
high kinesiophobia score was associated with low QoL in OP
patients. Therefore, kinesiophobia may negatively affect QoL
in these patients. Although high levels of kinesiophobia were
observed in patients with OPN, no significant relationship was
found with QoL. This may be interpreted as kinesiophobia may
affect clinical outcomes more in patients with OP Kinesiophobia
was found to have a negative effect on QoL, and a significant
relationship between high kinesiophobia and low QoL has been
reported in patients with chronic musculoskeletal pain (32,33).
Altug et al. (7) showed that kinesiophobia caused a negative
effect on QoL in patients with low back pain. Similarly, Gunendi
et al. (11) reported a significant negative correlation between
kinesophobia and QoL in the patients with OP Consistent
with the literature, we found a correlation between increased
kinesophobia and decreased QoL in OP patients. Overcoming
kinesiophobia in the OP patients may contribute to improved
QolL.

Study Limitations

Kinesiophobia is known to be associated with anxiety and
depression. The fact that we did not evaluate psychological
symptoms in our study can be seen as a limitation. In addition,
the absence of a healthy control group may also be considered
as a limitation. More comprehensive studies evaluating the
relationship between OP and OPN symptoms and kinesiophobia
are required.

Conclusion

In conclusion, patients with OP had more impaired kinesiophobia,
QoL and PAL than patients with OPN according to the results of
our study. In addition, there was an inverse relationship between
kinesiophobia level, PAL and QoL in OP patients. Besides, a
significant relationship was observed between kinesiophobia
and PAL in patients with OPN. Preventing kinesiophobia in
patients with OP and OPN may be a potential treatment method
to increase PAL and QolL. Future studies should investigate
treatments to prevent kinesiophobia and improve QoL and PAL.
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Abstract

Objective: The aims were to (1) analyze the exercise content of the most viewed videos among the exercise videos published in English for
geriatric individuals on YouTube and (2) examine the videos in terms of reliability and quality.

Materials and Methods: A YouTube search was performed in January 2023, and 150 videos were included. Video metrics: number of views,
likes, dislikes, comments, video duration, and exercise types were evaluated. The popularity, reliability, and quality of videos were evaluated
using the Video Power index, modified DISCERN score, and global quality score (GQS), respectively.

Results: Most of the exercise videos were about strengthening and stretching. According to the GQS, 25.3% of the videos were of low
quality, 52.7% were of moderate quality, and 22% were of high quality. Most of the information providers were medical doctors in the high-
quality group (p<0.001), DISCERN scores (low moderate quality: p<0.001, low high quality: p<0.001) were different according to quality level.
Video duration and number of comments were lower in the high-quality group (p=0.003).

Conclusion: Videos with short duration and few comments, regardless of the number of likes or dislikes, can also be high-quality videos. To
make an appropriate choice of exercise videos on YouTube, geriatric individuals should select videos uploaded by medical doctors and official
institutions.

Keywords: Geriatric individuals, quality, reliability, YouTube

Amag: Amaclar 1- YouTube'da geriatrik bireylere yénelik, en cok goriintilenen ingilizce egzersiz videolarinin, egzersiz iceriklerini analiz etmek,
2- videolarin guvenilirlik ve kalite acisindan degerlendirmesini yapmaktir.

Gereg ve Yontem: Ocak 2023'de, YouTube aramasi yapildi ve 150 video dahil edildi. Video metrikleri: gérintilenme sayisi/begenilme/
begenilmeme/yorum sayilari/video suresi ve egzersiz tipleri degerlendirildi. Videolarin popdlerligi, gtvenilirligi ve kalitesi Video Power indeksi,
modifiye DISCERN skoru ve Global Quality skoru (GQS) ile degerlendirildi.

Bulgular: Videolarin cogu gliclendirme ve germe ile ilgiliydi. GQS'e gore videolarin %25,3"U disUk kalitede, %52,7'si orta kalitede ve %22'si
ylksek kalitedeydi. Yiksek kalite grubunda bilgi saglayicilarin cogu tip doktorlariydi (p<0,001), DISCERN skorlari (dustk-orta kalite: p<0,001,
dustk-yiksek kalite: p<0,001) kalite seviyesine gore farkliydi. Yiksek kalite grubunda video stresi ve yorum sayisi daha disikti (p=0,003).
Sonug: Suresi kisa ve yorum sayisi az olan videolar, begenilme-begeniimeme sayisindan bagimsiz olarak yiksek kaliteli video olabilir. YouTube
platformunda uygun egzersiz secimi icin geriatrik bireyler medikal doktorlar veya resmi kurumlar tarafindan ytklenmis videolari secmelidir.
Anahtar kelimeler: Geriatrik bireyler, kalite, gtvenilirlik, YouTube

Introduction over the world. According to the scientifically accepted definition
of real age by the World Health Organization (WHO), old age
begins with the age of 65 (1). The elderly population over 65
are gradually increasing as a result of early diagnosis and years old constitutes 8.5% (617 million) of the world population.
treatment approaches in parallel with scientific developments all According to the estimations of the “An Aging World: 2015”

Itis known that human life expectancy and the elderly population
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report, it is predicted that this rate will jump to 17% in 2050 and
the number of elderly people will reach 1.6 billion (2).

The increase in the elderly population brings with it many chronic
diseases. It is known that regular physical activity is one of the
most important health behaviors in the prevention or reduction
of the severity of chronic diseases (3). However, it is estimated
that around 66 percent of adults over the age of 75 do not
engage in any regular physical activity (4). The WHO reported
that approximately 3.2 million deaths each year are associated
with physical inactivity (5). For this reason, it is recommended by
the WHO that elderly individuals should do moderate-intensity
physical activity for at least 15 minutes a week, taking into
account the physical activity level (6).

However, the belief that increasing health problems in older
adults will cause a decrease in their ability to exercise keeps
them away from exercising. Coaching the elderly person by
accompanying someone from the same age group who has
been particularly successful in exercise can strengthen the self-
efficacy belief of the elderly person (7). In addition, motivating
factors such as physician recommendation, information about
the benefits of exercise and living close to exercise centers in
order to direct them to physical activity are also beneficial (8). In
this context, there are informative videos on various social media
platforms in order to increase the exercise motivation of older
adults and increase their self-efficacy. However, there is no study
that evaluates the quality levels of these videos as to whether
they are useful by providing accurate information.

The aims of this study were: 1) to analyze the exercise content of
the most popular exercise videos targeting geriatric individuals
on YouTube, the widely used social media platform, considering
factors such as views, likes, duration, and more; and 2) to
examine the reliability and quality of these videos.

Materials and Methods

Video scans were made on the YouTube platform using the terms
“older, elder, senior exercise” on January 12, 2023 (using website:
https://www.youtube.com/). All videos were evaluated by two
independent physical medicine and rehabilitation specialists on
the same day. Non-English videos containing advertisements,
music, animations and lasting longer than 1 hour were excluded
from the study. The first 150 videos in English that included the
words older, elder, senior exercise and did not include exclusion
criteria were evaluated in the study.

Video Metrics Analysis and Categorization

Total days on YouTube, number of view, likes, dislikes and
comments, the duration of the videos were recorded in the
evaluation. In addition, the types of exercises included in the
videos were determined as strengthening exercises, aerobic
exercises, stretching exercises, balance exercises, pilates,
water exercises, yoga, thai chi exercises. Suggestions that did
not belong to any exercise type were classified as other. What
type of exercise was described in each video was noted by two
independent physical medicine and rehabilitation specialists.

Source of the Videos

The uploaders of the videos were classified as official institutions
(government and official associations), medical doctors, physical
therapist, geriatric individual and unspesified source.

Assessment of Popularity, Reliability and Quality

The popularity evaluation of the videos was made using the
"Video Power index” (VPI). This index is calculated as follows:
(likesx100/ (likes + dislikes) x (views/day) /100 (9,10).

The quality of the videos was assessed via the 5-point Global
Quality score (GQS) adapted by Bernard et al. (11). It evaluates
the quality, flow and usefulness of videos. 1-2 points exhibit low
quality, 3 points exhibit moderate quality, 4-5 points exhibit high
quality.

The 5-point modified “DISCERN score” adapted by Singh et al.
(12) was used to determine the reliability of the videos. It has
five main topics as follows: 1. Are the aims clear and achieved?
2. Are reliable sources of information used? 3. Is the information
presented balanced and unbiased? 4. Are additional sources
of information listed for patient reference? 5. Are the areas of
uncertainty mentioned? The range of final score was 0 to 5.
Higher scores indicates better reliability.

Ethics Statement

Publicly available videos were evaluated for this study. Additionally,
since no human participants or test animals were included in
this study, ethics committee approval was not required. Similar
studies in the literature were planned in the same way (9,13-16).

Statistical Analysis

The analysis of the study was performed using SPSS for Windows
21.0 software. The Shapiro-Wilk's test was used to investigate
the suitability of the data for normal distribution. The Kruskal-
Wallis H test (for multiple comparisons, the Dunn test) was
used for intergroup comparisons. Chi-square analysis (Pearson
exact chi-square test) was used in the analysis of the created
cross tables. The Spearman correlation coefficient was used to
determine the relationships between the variables. Quantitative
data were summarized as mean + standard deviation, median
(Q1; Q3); qualitative data were summarized as number (%). A
p-value <0.05 was considered statistically significant.

Results

Of the 158 English videos examined, 150 videos that met the
criteria were selected for assessment, 8 videos were excluded.
This process is indicated in the flow chart (Figure 1).

The exercise types shown in the videos were evaluated, 86
(57.3%) of the videos showed strengthening, 91 (60.7%)
stretching, 63 (42%) aerobic, 16 (10.7%) balance, 10 (6.7%)
pilates, 11 (7.3%) yoga, 2 (1.3%) Thai chi exercises. In 49
(32.7%) videos, there were no recommendations for any type
of exercise (Table 1).

The information providers of the videos were identified, there
were official institutions in 9 videos (6%), medical doctors in
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7 videos (4.66%), physical therapists in 58 videos (38.66%),
geriatric individuals in 11 videos (7.33%), and unspecified
sources in 65 videos (43.33%).

Videos were divided into three categories according to GQS, 38
videos were determined as low quality (25.3%), 79 videos as
medium quality (52.7%), and 33 videos as high quality (22%)
(Figure 2).

There was a significant difference between groups in terms
of information provider (p<0.001): most of the information
providers were medical doctors in high quality group (71.4%).
Moreover DISCERN scores were found significantly different. It
was found higher in high quality group while it was the lowest
in low quality group (p-value between low-moderate quality:
p<0.001, p-value between low-high quality: p<0.001) (Table 2).
Comparison of video metrics showed that video duration and
number of comments were significantly lower in the high quality
group according to GQS (p=0.003). VPIs was similar according
to quality in three groups (p>0.05) (Table 2).

The VPIs were compared between information providers, a
significant difference was found. When a comparison was made
between the groups, the VPI value was statistically significantly
lower in videos from official institutions than in videos from
physical therapist and medical doctors (p=0.022) (Table 3).

A significant difference was found between the DISCERN scores
of the information providers. When the comparison was made
between the groups, DISCERN scores were significantly higher
(p<0.001) in videos received from official institutions than
in videos received from geriatric individuals and unspecified
sources (Table 3).

Videos were searched
directly from YouTube
with the search term
“older,elder,senior
exercise” (n=158)

Exclusion criteria
5 videos: non-speech music videos

2 videos: languages other than English
v - 1video: a duration longer than 1 hour

Eligible videos
(n=150)

Figure 1. Flowchart of selected videos

Table 1. Distribution of exercise types

Types of exercise n (%)
Strengthening 86 (57.3%)
Stretching 91 (60.7%)
Aerobic 63 (42%)
Balance 16 (10.7%)
Pilates 10 (6.7%)
Yoga 11 (7.3%)
Thai chi 2 (1.3%)
In-water exercise 0 (0%)
Others 49 (32.7%)

There was a statistically positive correlation between the
DISCERN and GQS scores (r=0.75 p<0.001).

Discussion

With the increase in internet usage all over the world, the use
of various video sharing sites and social media platforms as a
source of information has increased. It was reported that 8 out
of 10 internet users access health information online in the
Health Information National Trends Survey report (17). The most
popular of the video sharing sites is YouTube, with more than
2 billion views per day (18). For this reason, it is important that
the content of the videos presented on YouTube is reliable and
scientifically correct. For this purpose, this is the first study to
systematically investigate the popularity, quality and reliability
of English language exercise videos for geriatric individuals on
YouTube.

In this study, 25.3% of the videos were low quality, 52.7% were
moderate quality and 22% were high quality. Similarly, in a study
evaluating YouTube videos related to ankylosing spondylitis
exercises, 33.9% of the videos were found to be of low quality
(15). In a study by Ertem et al. (14) evaluating priformis exercise
videos on YouTube, 31% videos found to be of low quality. In
another study evaluating videos of exercises for the coronavirus
disease-2019 lockdown, the proportion of low quality videos
was even higher (76.5%) (19). It is determined that the quality
of exercise videos published on YouTube is mostly low.

In our study, it was determined that videos from medical doctors
were of higher quality according to GQS. However, in the study
in which exercise videos related to priformis syndrome were
evaluated, videos from non-physician healthcare professionals
were found to be of higher quality, and in the same study, when
video source providers were evaluated according to mDISCERN
scores, doctors and other healthcare professionals were found
to have high reliability (14). In our study, videos originating from
official institutions were more reliable than geriatric individuals
origin videos and videos of unspecified origin. In another study,
DISCERN scores, videos produced by healthcare workers show
the highest scores (19). According to these studies, it is seen
that videos originating from medical doctors and healthcare

Video quality according to GQS

H Low quality (25.3%)
B Moderate quality (52.7%)
m High quality (22%)

Figure 2. Proportion of videos according to Global Quality score
GQS: Global Quality score
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Table 2. Comparison of videos according to their quality level

Low quality Moderate quality High quality
(n=38) (n=79) (n=33) PRI
Information provider n (%) n (%) n (%)
Official institutions 1(11.1%) 3(33.3%) 5 (55.6%)
Medical doctor 0 (0%) 2 (28.6%) 5(71.4 %)
Physical therapist 7 (12.1%) 35 (60.3%)) 16 (27.6%)
Geriatric individuals 1(9.1%) 9 (81.8%) 1(9.1%) p<0.001*
Not specified 29 (44,6%) 30 (46.2%) 6 (9.2%)
DISCERN score n (%) n (%) n (%)
1 13 (100%) 0 (0%) 0 (0%)
2 25 (30.9%) 55 (67.9%) 1(1.2%)
3 0 (0%) 24 (49%) 25 (51%) p<0.001*
4 0 (0%) 0 (0%) 7 (100%)
5 0 (0%) 0 (0%) 0 (0%)
Video metrics Median (25-75%) Median (25-75%) Median (25-75%)
Days on YouTube 1022 (818-2024) 1030 (789-1908) 1424 (831-2347) 0.616
Duration (seconds) 1112 (820-1732) 1155 (707-1593) 710 (486-974) 0.003**
Number of views 515495 (291453-1807000) | 546288 (256884-1089746) | 321603 (217382-767643) | 0.105
Number of likes 6068 (3045-16034) 5971 (3209-12659) 4471 (2433-11318) 0.399
Number of dislikes 5(3-19) 6 (4-25) 9 (4-53) 0.827
Number of comments 416 (149-833) 318 (168-504) 150 (68-333) 0.003**
Video Power index Median (25-75%) Median (25-75%) Median (25-75%)
523.7(284.8-907.2) 422.5(206.6-1246.7) 299.3(131.6-1045) 0.71
“Chi-square test, ““Independent samples Kruskal-Wallis test

Table 3. Information provider variables related with Video Power index and DISCERN score

Information provider Vide? FOLA L p-value DISC.ERN score p-value
Median (25-75%) Median (25-75%)

Official institutions (15075;)22—61 3.50) 4 (2.54)

Medical doctors (131(%7 ;305_ e 3 (2-3)

Physical therapists (52119(').127;?1 80.25) 0.022* 3(2-3) p<0.001*

Geriatric individuals ?3458(').67675_249.0044) 2 (2-2)

Not specified ?;62'?3128_13032.46) 2 (2-2)

“Independent samples Kruskal-\Wallis test

professionals are of higher quality and reliability. It is therefore
important to choose the right source of information to obtain
quality information from the YouTube.

In our study, consistent with the literature, DISCERN scores used
to evaluate reliability were found to be higher in the high quality
group and lower in the low quality group (15,20,21).

In our study, the VPI value was statistically significantly lower
in videos from official institutions than in videos from medical
doctors and physical therapist. However, in a study evaluating

exercise videos in polycystic ovary syndrome, there was no
difference in VPI, DISCERN, GQS scores between the groups
including health employees, sports trainers, and nutritionists as
professional video source and the patients and the unidentified
as non-professional video source (16).

When video quality according to GQS was compared with video
metric features, there was no significant difference between
number of like, dislike, view and VPIs in our study. In a study
by Rodriguez-Rodriguez et al. (19) when the same parameters
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were compared according to DISCERN scores, similarly, no
significant difference was found. In the exercise video study in
ankylosing spondylitis, there was no difference between video
quality according to GQS and number of views per day, likes
per day and comments per day, but significant differences were
found in the number of dislikes per day (15).

In our study, the duration of high quality videos was shorter
than low and medium quality videos (median: 710 sec: 11.8
min). According to this result, it is proved that longer video
duration is not an indicator for video quality and that quality
and efficient information can be provided with shorter duration
videos. In addition, the fact that the number of comments was
lower in the high quality video group in our study showed that
the number of comments is not an indicator for video quality.
Similarly, in the study of Ertem et al. (14) it was found that
videos with fewer comments per day were of higher quality,
and in the same study, videos with fewer views per day and likes
per day were found to be high quality videos. In the exercise
video study in ankylosing spondylitis, no relationship was found
between the number of daily comments and quality (15). In this
context, studies show that videometric features are not decisive
for video quality.

Study Limitations

One of the most important limitations of the study is that only the
first 150 videos uploaded in English language were evaluated. In
addition, due to the dynamic structure of the YouTube platform,
video metrics such as the number of like-dislike views change
daily, and the videos on different video sharing platforms were
not evaluated.

Conclusion

YouTube platform offers a wide variety of exercise videos for
geriatric individuals. However, selecting reliable and scientifically
quality videos among these videos is very important for the
geriatric population with high fragility. In this study, the most
important factor for video quality was the information provider.
When the information providers of high quality videos were
evaluated, it was determined that the highest rate was from
medical doctors, and the second was from official institutions. In
addition, it was determined that videos with short duration and
few comments, regardless of the number of like-dislike, can also
be high quality videos. In terms of reliability, videos from official
institutions were found to be more reliable than videos from
geriatric individuals and unspesified sources. Those who want to
learn about exercise for elderly people through YouTube videos
are recommended to watch the videos uploaded by medical
doctors and official institutions.
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Postmenopozal Donemde Kemik Mineral Dansitesi ile Trombosit
Endeksleri Arasindaki Iliski

Relationship Between Bone Mineral Density and Platelet Indices in Postmenopausal Period

O Betiil Kalkan Yilmaz, ® Okay Alptekin

Erzincan Binali Yildinm Universitesi Tip Fakdiltesi Menglicek Gazi Egitim ve Arastirma Hastanesi, Kadin Hastaliklari ve Dogum Anabilim Dali, Erzincan,

Amac: Postmenopozal dénemde yasam kalitesi Uzerinde oldukga etkili olan osteoporozu degerlendirmek icin kadinlarda kemik mineral
yogunlugu degerleri ile platelet indeksleri arasindaki iliskiyi degerlendirmek amaglanmistir.

Gerec ve Yontem: Calisma retrospektif dizayn edilmis olup Ocak 2021 ve Ocak 2023 tarihleri arasinda kadin hastaliklari ve dogum
poliklinigine basvuran, takiplerinde kemik mineral dansitesi dlctimleri yapilmis, dahil edilme ve dislanma kriterlerini karsilayan postmenopozal
316 hastanin verileri alinarak yapildi. Veriler kemik mineral yogunluk degerlerine gore normal, osteopeni ve osteoporoz olarak 3 grupta
degerlendirildi. Hastalarin ayni giin bakilmis hemogram sonuglarinda platelet indeksleri ile yas, viicut kitle indeksi (VKi) ve kemik mineral
yogunluklari karsilastirildi.

Bulgular: Gruplara ayrilarak incelendiginde yas verilerinin normal dagilima uydugu, osteoporoz grubunun yas ortalamasi 61,4; osteopeni
grubunun 58,4 normal grubun 56,2 olarak bulundu. Kilonun normal dagilima uydugu ve osteoporoz grubunun ortalama kilo degeri 72,9 kg,
osteopeni grubunun 74,09 ve normal grubun 79,4 oldugu gorildi. Gruplar karsilastirildiginda yas, platelet sayisi, platelet dagilim genisligi,
ortalama platelet hacmi (MPV), platelet biyik hiicre orani ve trombositkriti dederleri arasinda anlamli bir fark gérilmemekle birlikte VKi
agisindan bakildiginda osteoporoz ve normal grup arasinda anlamli fark bulundu (p=0,027).

Sonug: Literatlrde platelet sayisi ve MPV ile osteoporoz arasinda iliski oldugunu gdsteren bir¢ok calisma olmasina ragmen bizim calismamizda
platelet indeksleri ile bir iliski bulunmadig ve VKI arttikca osteoporoz riskinin azaldigi gosterilmistir.

Anahtar kelimeler: Osteoporoz, platelet indeksleri, kemik mineral yogunlugu

Abstract

Objective: This study aimed to assess the association between women'’s platelet indices and bone mineral density to evaluate osteoporosis,
which has a significant impact on quality of life throughout the postmenopausal age.

Materials and Methods: The study was retrospectively designed, and data from 316 postmenopausal patients who applied to the obstetrics
and gynecology outpatient clinic between January 2021 and January 2023, underwent bone mineral density measurements during follow-up,
and met the inclusion and exclusion criteria were obtained. The data were evaluated in 3 groups as normal, osteopenia, and osteoporosis
according to bone mineral density. Platelet indices, age, body mass index (BMI), and bone mineral density were compared with platelet indices
in the hemogram results of the patients on the same day.

Results: The mean ages of the osteoporosis, osteopenia, and normal groups were 61.4, 58.4, and 56.2 years, respectively. The mean weight
was 72.9 kg in the osteoporosis group, 74.09 kg in the osteopenia group, and 79.4 kg in the normal group. When the groups were compared,
no significant difference was observed between age, platelet count, platelet distribution width, mean platelet volume (MPV), platelet-large cell
ratio, and thrombocytocrit but a significant difference was found between the osteoporosis and normal groups in terms of BMI (p=0.027).

Conclusion: Although numerous studies in the literature have demonstrated a connection between osteoporosis and MPV and platelet
count, our investigation revealed no such association and showed that the risk of osteoporosis decreased as BMI increased.

Keywords: Osteoporosis, platelet indices, bone mineral density
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Giris

Osteoporoz, kemik kirilganlik egilimini artiran, kemik kdtlesi
glicti ve mimarisinde sistemik bir bozulma ile ortaya cikan
tibbi ve sosyoekonomik bir durumdur. Yas, cinsiyet, hayat tarzi,
glndelik hareketlilik durumu, diyet, sigara, alkol tiketimi, viicut
kitle indeksi, diyabet hastaligi, steroid kullanimi gibi etmenler
osteoporoz gelisimini etkilemekle beraber yapilan calismalarda
bu hastaligin gelisimine neden olduguna da deginilmistir (1).
Diinya Saglk Orgiiti’'nin (DSO) yaptigi bir calismaya gére
kadinlar icin osteoporoz, kemik mineral yogunlugu (KMY) veya
kemik mineral igerigi degerinin genc vyetiskin referans aralik
ortalamasinin 2,5 standart sapma veya daha fazla altinda olmasi
durumunda teshis edilebilir (2). Kemik glctinin azalmasi, KMY
disinda kemik olusumu ve erimesi (turnover), kemik geometrisi
(kemigin boyutu ve sekli) ve mikro mimari oranlari gibi bircok
faktorle iliskilidir (3).

DSO'ye gére menopozdaki kemik dansitesi azalisi, osteoporoz ve
kirik oranlarinin artmasinda 6nemli bir etkendir (4). Osteoporoz
ve menopoz arasindaki iliski iyi bilinmektedir. Menstriasyonun
dogal sekilde kesilmesi olarak tanimlanan menopoz, osteoporoz
gelisimi igin 6nemli bir risk faktéridir. Menopoz stirecinde, kemik
sagliginin korunmasinda ¢ok dnemli bir rol oynayan Ostrojen
seviyelerinde bir dusls yasanir (5). Menopoz ddneminde
Ostrojenin kesilmesi kemik erimesinde artisa ve kemik olusumunda
azalmaya yol acarak kemik yeniden sekillenmesinde olumsuz
bir dengeye ve kemik kutlesi kaybinin hizlanmasina neden olur
(5,6). Kemik rezorpsiyonu ve olusumu arasindaki bu dengesizlik
osteoporoz gelisimine katkida bulunur (6).

Osteoporoz ¢esitli yontem ve kriterlerle teshis edilir. Genellikle
kullanilan yontemlerden biri dual-enerji X-isini absorpsiyometrisi
gibi teknikler kullanilarak KMY*nin dl¢tilmesidir. Amerika Birlesik
Devletleri'nde menopoz sonrasi kadinlarda ve yasl erkeklerde
osteoporoz teshisi icin standart kriter, KMY testi ile lomber
omurga, femur boynu veya total kalcada T-skorunun =2,5
olmasidir. Bu kriter National Bone Health Alliance Working
Group (Ulusal Kemik Saghgr Birligi Calisma Grubu) tarafindan
tavsiye edilmektedir (7).

Hormonal degisikliklere ek olarak, enflamasyon da menopoz
sirasinda osteoporoz patogenezinde rol oynayabilir (5,6).
Enflamasyon, kemik rezorpsiyonu ve olusumu arasindaki
dengeyi bozarak kemik kaybinin artmasina neden olabilir (5).
Enflamatuvar sireg, sitokinler ve Gstrojen eksikligi de dahil
olmak Uzere cesitli faktorlerden etkilenebilir (5,6). Timor nekroz
faktor-alfa (TNF-a), interlokin 1 (IL-1), IL-6 gibi bazi sitokinlerin
de osteoporoz patogenezindeki rolt bilinmektedir (8). Yapilan
bazi calismalarda platelet (PLT) indeksi ile KMY arasinda
korelasyon gosterilmistir (9-13). PLT aktivasyon kaskadinda
gorev aldigi tespit edilmis IL-6'nin kemik rezorpsiyon regulatori
oldugu bilinmekle beraber bu durumlar beraber g6z 6niinde
bulunduruldugunda PLT endeksleri [ortalama platelet hacmi
(MPV), platelet dagilim genisligi (PDW), PLT] ile KMY arasinda bir
iliski mevcudiyeti hakkinda arastirma gereksinimi dogmaktadir.
Calismamizda, postmenopozal kadinlarda trombosit endeksleri
ile KMY Olctimleri arasindaki iliski varligini arastirmayr amacladik.

Gereg ve Yontem

Calisma retrospektif dizayn edilerek Ocak 2021 ve Ocak 2023
tarihleri arasinda kadin hastaliklari ve dogum klinigine basvuran,
postmenopozal takiplerinde kemik mineral dansitesi olctimleri
yapilmis, 50-85 yas araliginda, osteoporoz nedeni ile herhangi
bir ilag kullanmayan, osteoporoza neden olabilecek herhangi
bir sistemik hastaligi olmayan hastalar dahil edildi. Calisma
icin Erzincan Binali Yildinm Universitesi Klinik Arastirmalar Etik
Kurulu'ndan 2023-18/5 sayili onay alinmistir (tarih: 19.10.2023).
TUm hastalarin lomber 1-4, femur boyun, femur total kemik
mineral yogdunluk degerleri ile T-korlari, PLT, PDW, MPV
degerleri kaydedildi. Tim verilerine ulasilabilen, dahil edilme
ve dislanma kriterlerini karsilayan 306 hasta calismaya alindi.
KMY degerlerine gore T-skoru -1'den bulylk olanlar normal,
T-skoru -1 ile -2,5 arasinda olanlar osteopeni ve T-skoru -2,5ten
kiiclik olanlar osteoporoz grubu olarak 3 grupta degerlendirildi.
Hastalarin ayni gtin bakilmis olan hemogram sonuglarinda PLT
endeksleri ile yaslari, VKi'leri ve KMY'leri karsilastirildi.

istatistiksel Analiz

istatistiksel analiz ve oranlar icin SPSS 21.0 programi
kullanilarak, surekli degiskenlerin normal dagilima uygunlugu
icin  Kolmogorov-Smirnov testi kullanildi.  Normal dagilima
uygun degiskenlerin korelasyon varligini belirlemek icin Pearson
korelasyon testleri, normal dagilim géstermeyen degiskenler igin
Spearman korelasyon testi kullanildi. Kategorik degiskenler say
(%), olarak ve aralarindaki farklarin degerlendiriimesi ki-kare testi
ile yapild!. istatistiksel olarak p<0,05 degeri anlamli kabul edildi.

Bulgular

Calisma gruplarindaki hastalar toplamda degerlendirildiginde
yaslari 50 ile 85 arasinda degismekte ve ortalamasi 58,7+7,18
idi. Boylari 141 ile 175 cm arasinda ortalamasi 156,5+5,
7 cm ve VKi'leri ortalamasi 30,5 kg/cm? idi. PLT degerleri
131.000/uL ile 445.000/pL arasinda degismekle birlikte ortalama
263.000+56.000/uL idi. MPV, trombositkriti (PCT), PDW ve
P-LCR degerleri ortalamalari sirasi ile 10,05 fL; %0,26; 11,45 fL
ve 25,7 olarak bulundu.

Yas, boy, VKIi, osteoporoz dizeyi, PLT sayisi (PS), MPV. PCT,
PDW ve platelet buytk hicre orani (P-LRC) degerleri arasindaki
iliskiyi degerlendirmek amaci ile Spearman korelasyon testi
kullanildiginda; yas ve boy arasinda negatif yonde gli¢lii (r=-0,197)
ve anlamli (p<0,05) iliski ve osteoporoz seviyesi arasinda yine glclu
(r=0,212) ve anlamli (p<0,05) iliski bulunmustur. Yani yas arttik¢a
boyun azaldigi ve osteoporoz dlzeyinin arttigi tespit edilmistir.
Boy ile osteoporoz arasinda zayif (r=-0,120) ve anlamli (p<0,05)
iliski oldugu boy arttikca osteoporozun azaldigi bulunmustur. VKI
ile osteoporoz arasindaki iliski incelendiginde zayif (r=-0,115) ve
anlamli iliski oldugu VKi arttikca osteoporozun azaldigi bir kez
daha gosterilmistir. PCT ile osteoporoz siddeti arasinda zayif ve
negatif yoénde (r=-0,123) iliski bulunmustur (Tablo 1).

T-skoru -1'den bulyUk olanlar normal, T-skoru -1 ile -2,5 arasinda
olanlar osteopeni ve T-skoru -2,5'ten kiguk olanlar osteoporoz
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grubu olarak 3 grupta incelendiginde; L1-4 T-skoruna gore 53 kisi
osteoporoz, 224 kisi osteopeni ve 29 kisinin ise normal grupta
yer aldigi gorildi. Ayni sekilde femur boynu T-skorlarina gére
19 kisi osteoporoz, 268 kisi osteopeni ve 19 kisi normal grupta
yer alirken; hastalarin toplam T-skorlarina gére bir gruplama
yapildiginda; ostoporozu olmayan 38 kisi, osteopenisi olan 208
kisi ve osteoporozu olan 60 kisi oldugu gordlda.

Gruplara ayrilarak incelendiginde yas verilerinin normal dagilima
uydugu osteoporoz grubunun yas ortalamasi 61,4; osteopeni
grubunun yas ortalamasi 58,4 ve normal grubun yas ortalamasi
56,2 olarak bulundu. Kilo agisindan incelendiginde osteoporoz
grubunun ortalama kilo degeri 72,9 kg, osteopeni grubunun
74,09 kg ve normal grubun ortalama kilo degerinin 79,4 kg
oldugu gorildi. Boy agisindan bakildiginda ortalamalarinin sirasi
ile 155,07; 157,02 ve 156,68 cm oldugu gérildi. VKi'lerinin
osteoporoz grubu ortalama degeri 30,4 kg/m?, osteopeni
grubunun 30,2 kg/m? ve normal grubun ise 32,38 kg/m? oldugu

gordldu.
PS'lerin normal dagilim gosterdigi ve osteoporoz grubunun
ortalama PLT degeri 254x10%/uL, osteopeni grubunun

258x10%/uL ve normal grubun 265x103/uL oldugu izlendi.

MPV degerinin normal dagilima uymadigi osteoporoz grubunda
9,96 fL, osteopeni grubunda 10,05 fL ve normal grupta 10,2 fL
oldugu gordldd.

PCT degerlerinin sirasiyla 0,24-0,26 ve PDW degerinin sirasiyla
11,2-11,4 ve 12,08 oldugu gorilda.

P-LRC degerinin osteoporoz grubunda ortalama degerinin 24,9,
osteopeni grubunda 25,7 ve normal grubunda 27,14 oldugu
goralda.

Gruplari karsilastirmak icin post-hoc analiz yapildiginda; sadece
yas agisindan osteoporoz, osteopeni ve normal grup arasinda
anlamli fark bulundu. Boy, kilo, VKI, PS, PDW, MPV, P-LRC ve PCT
degerleri arasinda anlamli bir fark gérilmedi (p>0,016).

Tartisma

Kimble ve ark. (14) yapmis oldugu sicanlarda cerrahi olarak
menopoz yapllarak azalan megakaryosit sayilari ve osteoklast
kativitesinin ve mast hicre saylarinin arttigini gOsteren
calismada osteoporozun kemik iligi hematopoez fonksiyonunu
azalttigi savunulmustur. Yine buna benzer olarak Kim ve ark. (15)
calismasinda postmenopozal dénemde kadinlarin  trombosit
sayisi ile kemik mineral dansitesi arasinda pozitif iliski oldugu
gosterilmistir. Ayrica osteoporoz igin yas, agirlik degerlerini
bagimsiz prognostik faktdr olarak gdstermislerdir (15). Yakin
tarihli arastirmalar, trombosit endeksleri ile KMY arasindaki
iliskinin ters yonde oldugunu gdstermektedir (16,17).

Bizim yapmis oldugumuz calismada ise osteoporoz, osteopeni,
ve normal gruplarda hematopoezin azaldigina dair bir kanit
bulunamamistir. PLT sayilari her U¢ grupta benzer bulunmakla
birlikte yas ve VKi'leri acisindan diger calismalar ile benzer
sonuclar bulunmustur.

Tablo 1. Yas, boy, kilo, viicut kitle indeksi, osteoporoz ve platelet indeksleri iligkisi

Spearman’s rho Yas Boy Kilo VKi Osteoporoz
Yas Korelasyon katsayisi (r) 1,000 -0,197 -0,003 0,086 0,212
p - 0,001 0,954 0,134 0,000
Boy Korelasyon katsayisi (r) -0,197 1,000 0,127 -0,283 -0,120
p 0,001 - 0,026 0,000 0,035
o Korelasyon katsayisi (r) -0,003 0,127 10,000 0,887 -0,150
p 0,954 0,026 - 0,000 0,009
VK Korelasyon katsayisi (r) 0,086 -0,283 0,887 10,000 |-0,115
p 0,134 0,000 0,000 - 0,044
o Korelasyon katsayisi (r) 0,212 0,120 0,150 0,115 1,000
Nihai osteoporoz
p 0,000 0,035 0,009 0,044 -
oLT Korelasyon katsayisi (r) -0,090 0,058 0,060 0,048 -0,084
p 0,117 0,309 0,295 0,400 0,144
ey Korelasyon katsayisi (r) 0,020 0,018 0,040 0,021 -0,043
p 0,723 0,755 0,488 0,710 0,458
e Korelasyon katsayisi (r) 0,097 0,083 0,104 0,071 0,123
p 0,091 0,149 0,069 0,212 0,031
m— Korelasyon katsayisi (r) -0,060 0,027 0,057 0,038 -0,080
p 0,292 0,639 0,321 0,504 0,162
e Korelasyon katsayisi (r) -0,017 0,052 0,072 0,052 -0,661
p 0,772 0,363 0,211 0,365 0,249
VKi: Viicut kitle indeksi, PLT: Platelet, MPV: Ortalama platelet hacmi, PDW: Platelet dagilim genisligi, PCT: Trombositkriti, P-LRC: Platelet biiyiik hiicre orani
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Slrict ve Gedik (18) tarafindan yapilan bir calismada da, kendi
calismamiza uygun olarak osteoporoz olan grupla osteoporoz
olmayan grup arasinda anlamli bir fark olmadigi bulundu.

MPV ve PDW, rutin tam kan sayimindan ulasilabilen ve
hematolojik degisiklikleri belirlemek icin kullanilan kullanimi kolay
yontemler olarak gorilebilir. Kemik mineralizasyonunu MPV ve
PDW seviyeleri gosterebilir (19). Literatlrde, osteoporoz ile
MPV ve PDW arasindaki iliskiyi inceleyen ¢ok az calisma vardir
ve bu calismalar celiskili sonuglar bildirmistir. Diger risk faktorleri
kontrol altina alindiginda, Li ve ark. (9) lomber (L2-4) ve femur
boyun KMY ile MPV arasinda negatif yonde anlamli bir negatif
iliski oldugunu kesfettiler. Baska bir deyisle, postmenopozal
osteoporozda MPV degerlerinin arttigini, MPV ile KMY arasinda
guclu bir liski oldugunu ve MPV arttikca KMY azaldigini ifade
etmislerdir. Yazarlar ayrica ylksek MPV'nin dusik KMY icin
anlamli bir faktor oldugunu da ifade etmistir (9). Aksine Akbal ve
ark. (10), osteoporozu olan hastalarda MPV ve PDW'nun 6nemli
Olclide dustk oldugunu ve PDW ile KMY arasinda pozitif bir
korelasyon oldugunu ancak MPV ile KMY arasinda bir korelasyon
olmadigini bulmuslardir.

Yine yapilan bir calismada KMY degeri, kirmizi kan hicresi,
hemoglobin ve PS'leri ile negatif korele iken, femur mineral
dansite degeri beyaz kan hiicresi, kirmizi kan hiicresi, hemoglobin
ve PS'leri ile negatif korele bulunmustur (15). Yildinm ve Bulut
(13) yapmis oldugu calismada postmenopozal kadinlarda PLT ile
KMY’nin iliskisi arastiriimis ve zayif da olsa MPV ile korele oldugu
gosterilmistir. Osteopeni ve osteoporozu olan postmenopozal
kadinlarin kontrol grubuna gdre daha yiksek MPV degerine
sahip oldugu; yas dediskeni kontrol altina alindiginda MPV
ile lomber, femur boyun ve femur total KMY arasinda negatif
yonde ve zayif bir korelasyon oldugu gdsterilmistir. Ayrica PDW
ve PS ile KMY arasinda anlamli iliski olmadigr gésterilmistir (13).
Trombosit seklindeki degisiklikleri gosteren MPV ve PDW'deki
artislar, vaskller yataktaki tromboz artisi nedeniyle kemik
beslenmesi bozulmasina ve sonug olarak kemik kaybina yol
acabilecedi seklinde yorumlanmistir (9).

Bizim calismamizda ise bu calismalarin aksine gruplar arasinda
anlamli bir MPV farki bulunmamaktaydi.

Turgay ve Avsar'in (11) yapmis oldudu calismada ise &nceki
bahsedilen calismalarin  aksine, postmenopozal osteoporoz
tespit edilen kadinlarda MPV ve PDW osteoporoz olmayan
kadinlara gore daha yiksektir ve KMY degerleri ile bu trombosit
endeksleri arasinda ters yonde anlamli iliski bulunmustur. Bizim
calismamizda ise PS'de ve MPV'de her iki calismanin aksine
negatif ve pozitif yonde iliski bulunmamaktaydi.

Akbal ve ark. (10) tarafindan 80 postmenopozal kadin, lomber
(L1-4) ve femur toplam KMY degerlerine gore kontrol edilmis,
osteopeni ve osteoporoz gruplarina ayrilmis ve PLT endekslerini
karsilastiriimisti. Calismanin neticesinde, bizim sonuclarimizin
aksine hem MPV hem de PDW arasinda pozitif bir korelasyon
oldugunu bildirmistir.

Ozellikle enflamatuvar durumlarda kilit rolleri olan IL-1, IL-6,
TNF-a gibi sitokinlerin trombosit aktivasyonuna neden olabilecegi
vurgulanmistir (20,21).

Bununla birlikte, IL-1, IL-6, TNF-a ve IL-11 gibi sitokinlerin
de osteoporoz olusumunda belirgin = bir etkisi oldugu
duslnllmektedir (8). Trombosit aktivasyonuna neden oldugu
bilinen IL-6'nin kemik rezorpsiyonunun glgli bir dizenleyicisi
olmasi, bilim insanlarini trombosit indeksleri ile KMY arasindaki
bagi aciklamaya yoneltmistir. Literatlrde bu iliskiyi ele alan
ancak celiskili sonuclar bildiren kisith miktarda kontrolli ¢alisma
bulunmaktadir (9,10). VKi'deki her 1 birimlik degisilikligin KMY"yi,
fiziksel aktivite, fonksiyonel kapasite, kalsiyum alimi, sigara ve
alkol aliskanligr gibi degistirilebilir diger risk faktorlerinden daha
fazla etkiledigini Asomaning ve ark. (22) tarafindan yapilan bir
calismada vurgulamislardir.

Calismamizin retrospektif olmasi ve hasta sayisinin az olmasi
calismanin zayif yonleri olarak sayilabilir. Daha biyik gruplarda
yapildiginda daha anlamli sonuglarin bulunmasi olasi gérinebilir.

Sonug

Literatlirde PS ve MPV ile osteoporoz arasinda iliski oldugunu
gosteren bircok calisma olmasina ragmen bizim calismamizda
PLT indeksleri ile bir iliski bulunmadigi ve VKI arttikca osteoporoz
riskinin azaldigi bir kez daha gdsterilmistir.
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Abstract

Obijective: The increasing use of the internet has resulted in its gaining a more active role in both patient and professional education,
including the YouTube platform, a popular platform for sharing and watching videos. This study aimed to evaluate the quality, usefulness, and
reliability of videos on inflammatory muscle diseases on YouTube, as well as their determinants for both patient and healthcare professional
education.

Materials and Methods: The keywords “Inflammatory muscle disease”, “Idiopathic inflammatory myositis”, “Inflammatory muscle disease
treatment”, “Inflammatory myositis treatment”, “Dermatomyositis” and “Polymyositis” were searched on the site on April 22, 2022.
According to the Global Quality scale, three categories (high quality, middle quality, and low quality) were created based on the educational
value of YouTube videos. The reliability of the information was assessed using the DISCERN tool. The video parameters were compared
between the quality groups to reveal the determinants of the quality.

Results: Seventy-five videos of patients and 116 videos of healthcare professionals were included in the video after exclusion. The numbers
of high, intermediate and low-quality videos were 27 (36%), 27 (36%), and 21 (28%) for videos for patients, and 20 (17.2%), 60 (51.8%),
and 36 (31%), respectively. Only the number of likes was found to be a determinant of video quality for healthcare professionals (p<0.05),
and none of the other determinants were found to predict the quality for both groups (p>0.05).

Conclusion: YouTube is an open platform for information, and it includes various educational videos of various quality. Experts, such
as physicians, should be encouraged to provide more content to help both patients and healthcare professionals obtain better quality
information.

Keywords: Inflammatory muscle disease, polymyositis, dermatomyositis, YouTube, patient education, medical education

(074

Amag: internet kullaniminin artmasiyla beraber videolarin paylasiimasi ve izlenmesi icin popiiler bir platform olan YouTube sitesi de dahil
olmak Uzere hem hasta hem de mesleki editimde internet daha aktif bir rol kazanmistir. Bu ¢alismada YouTube'da yer alan enflamatuvar kas
hastaliklari ile ilgili videolarin kalitesi, kullanisliigi ve glvenilirliginin hem hasta hem de saglik profesyoneli egitimi acisindan degerlendiriimesi
amaclandi.

Gereg ve Yontem: 22 Nisan 2022 tarihinde sitede “Enflamatuvar kas hastaligi”, “idiyopatik enflamatuvar miyozit”, “Enflamatuvar kas hastaligi
tedavisi”, “Enflamatuvar miyozit tedavisi”, “Dermatomiyozit” ve “Polimiyozit” anahtar kelimeleri arandi. Kiresel Kalite dlceginde YouTube
videolarinin egitici degeri temel alinarak Ug kategori -yiksek kalite, orta kalite ve dlsik kalite- olusturuldu. Bilgilerin gtvenilirligi DISCERN araci
kullanilarak degerlendirildi. Kalite gruplar arasinda video parametreleri, kalitenin belirleyicilerini ortaya ¢ikarmak icin karsilastirildi.

Bulgular: Hastalara yonelik 75, saglik calisanlarina yonelik 116 video, calismaya dahil edildi. Yiiksek, orta ve disUk kaliteli videolarin sayisi ise
sirasiyla 27 (%36), 27 (%36), 21 (%28) hasta videosu olurken, 20 (%17,2), 60 (%51,8) ve 36 (%31) oldu. Saglik profesyonelleri icin videolarin
kalitesinin belirleyicisi yalnizca begeni sayisi iken (p<0,05), diger belirleyicilerden hicbirinin her iki grup icin de kaliteyi yordadigi gérilmedi
(p>0,05).
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Sonug: YouTube bilgiye acik bir platform oldugundan icerisinde cesitli kaliteli egitici videolar barindirmaktadir. Hem hastalarin hem de saglik

calisanlarinin daha kaliteli bilgiye ulasabilmesi icin hekimler gibi uzmanlarin daha fazla icerik sunmaya tesvik edilmesi gerekmektedir.
Anahtar kelimeler: Enflamatuvar kas hastaligi, polimiyozit, dermatomiyozit, YouTube, hasta egitimi, tip egitimi

Introduction

Inflammatory muscle diseases are a group of autoimmune
disorders that manifest with the inflammation of the muscles
as well as the involvement of other systems (1). The skin,
lungs, heart, joints, and many other systems can be involved.
These heterogeneous disorders can take many names
depending on the dlinical manifestations, and serological
and histopathological features, including but not limited to
dermatomyositis, polymyositis, inclusion body myositis, overlap
myositis, and immune-mediated necrotizing myopathy (2). As
the management also differs between these disorders, the
clinicians involved in the diagnosis and management must have
a good understanding of the mechanisms, characteristics, and
treatment of these pathologies.

Learning and understanding the principles of diseases, especially
the complex ones such as inflammatory muscle diseases have
always been challenging for health practitioners. With the
precious mission of teaching the elaborate mechanisms and
treatment methods and simplifying when in need for the
patients, they require a helping hand even more. Thanks to the
introduction of novel methods through developing technology,
many new modes of education methods have emerged in
recent years. The use of the internet, videos, and interactive
learning programs with the help of computers can be examples
of such methods. Learning with these methods is not only
being pursued by health professionals since patients and their
caregivers also use them to seek information regarding their
situations and possible solutions as well.

The internet has become a choice of modality for gaining
information since it has been introduced. Thus, obtaining health
information was not an exception. It has been claimed that
almost half of the population used the internet to gain insights
regarding their health status and diseases (3). Moreover, internet
use is also getting popularity in medical education (4). One
source of information is YouTube, a widely-used platform where
users can upload and view videos. Its user-friendly design and
accessibility make it a valuable educational resource for patients
learning about their health conditions, as well as for medical
students and professionals seeking information (5-7). However,
the accuracy, quality, and reliability of information on these
platforms can be questionable. Since any user can upload videos
that adhere to the terms of service, there are no safeguards
like peer review to ensure the content’s credibility. While
scientifically valid and high-quality information can be of use to
patients, misleading information can be harmful (8). Although
most medical professionals and students can discriminate the

accuracy of the information, low-quality information can result
in a waste of time and resources, and even lead them to
wrong beliefs. Madathil et al. (9) reported that the healthcare
information videos on YouTube varied regarding quality, having
higher quality ones as well as conflicting and questionable
videos. Detection of the determinants of quality and reliability
of the videos can help practitioners and learners to choose the
right videos to avoid misleading information and save time.

The review of the literature has shown no studies investigating
the quality and reliability of the healthcare information on
inflammatory muscle diseases (as a group or individual disease)
provided by YouTube. Thus, the potential of YouTube to
provide healthcare information to both patients and healthcare
professionals is not known regarding this topic. This study
seeks to evaluate the quality of healthcare information available
on YouTube. Additionally, it aims to identify factors or video
characteristics that influence the information’s quality and
reliability.

Materials and Methods

The chosen keywords, “Inflammatory muscle disease”,
“Idiopathic inflammatory myositis”, “Inflammatory muscle
disease treatment”, “Inflammatory myositis treatment”,
“Dermatomyositis” and “Polymyositis” were written in the
search bar in the site “www.youtube.com” in April 22", 2022.
Since users typically view only the first three pages, all videos
from these pages were included (10). The likelihood of a video
appearing on these pages increases with its popularity, ensuring
that the most popular videos are included. Our search method
gave a total of 300 videos, and these videos were assessed
by two researchers. Irrelevant videos, duplicates, non-English
videos, or videos with serious technical flaws that made it
impossible to assess were excluded. Included videos were then
grouped as “for patients” and “for health professionals”, and
were analyzed separately.

Global quality scale (GQS): The GQS is a scale designed to
assess internet information sources. It evaluates aspects such
as media flow and user-friendliness. Scores range from 1 to 5,
where 1 or 2 signify low quality, 3 indicates intermediate quality,
and 4 or 5 denote high quality (11). The details and the criteria
of GQS was given in Table 1.

DISCERN tool: The modified DISCERN tool was used to evaluate
the reliability of the included videos. Scores range from O to 5
points, with higher scores indicating greater reliability (12,13).
The details and the criteria of the modified DISCERN tool was
given in Table 2.
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Sources and the properties of the videos: Evaluators
identified the video sources, categorizing them into the following
groups:  “Academic/University”, “Physician”, “Health-related
website”, “Professional organization”, “Non-physician health
personnel”, “Patient” and “Independent User” (14). Other video
characteristics, such as the total number of likes, comments,
views, and video duration, were also recorded and analyzed.
Since this study uses publicly available data and does not involve
human subjects, it is exempt from committee of ethics approval.
This exemption applies to other similar study designs as well
(13,15,16).

Statistical Analysis

The analysis was conducted using the Statistical Package for the
Social Sciences version 26.0 (SPSS Inc., Chicago, IL, USA). Data

Table 1. Global Quality score

1 Poor quality, poor flow, most information missing, not

helpful.

5 Generally poor, some information given but of limited
use.

3 Moderate quality, some important information is
adequately discussed.

4 Good quality, good flow, most relevant information is

covered, useful.

5 Excellent quality and excellent flow, very useful.

Table 2. DISCERN score

1 Is video clear, concise and understandable?

2 | Are valid sources cited? (From valid studies or experts)

3 | Is the information provided balanced and unbiased?

Are additional sources of information listed for
reference?

Does the video address areas of controversy/
uncertainty?

For healthcare professionals (n=116)

were described using median (minimum-maximum), median
(interquartile range), numbers, and percentages. The Shapiro-
Wilk test assessed the normality of distributions. Depending
on whether the data were categorical or continuous, chi-
square tests and the Kruskal-Wallis test were used to compare
the groups. The kappa coefficient was used to evaluate the
agreement between the two researchers. The threshold for
significance was considered p<0.05.

Results

The inter-rater correlation analysis for GQS scores gave the
kappa score of 0.88, indicating an excellent agreement.

The duplicate videos (n=51) were removed after obtaining the
initial 240 videos. Twenty-five videos were then excluded from
the analysis due to language other than English (n=5), irrelevant
content/advertisement (n=12), and technical issues that made
the videos unassessable (n=38).

The videos were then marked for their audience, which gave
116 videos for health professionals, and 75 videos for patients,
as 27 videos were found to be useful for both audiences. The
general features of the videos were given in Table 3.

The sources of the videos intended for healthcare professionals
were given in Table 4. Most of these videos were uploaded
by physicians, and all high-quality videos were uploaded
by physicians and academics/universities. The videos that
were uploaded by non-physician healthcare professionals,
independent users, and health-related websites were found to
be of low quality. Still, most of the videos were found to be of
intermediate quality, and as physicians contributed the most to
the videos, they had the highest number of videos among all
quality categories.

The sources of the videos intended for patients were given in
Table 5. The physicians had the highest amount of numbers
in these videos too, only to be seconded by the patients

Table 3. General features of the videos included for healthcare professionals and patients median (minimum-maximum)

For patients (n=75)

Number of views 1743 (76-54,041)

3346 (25-220,847)

Number of likes 19 (1-655) 41 (1-374)
Number of comments 2 (0-92) 4 (0-242)
Duration (seconds) 335 (32-3569) 220 (66-3427)

Table 4. Source of the videos according to quality groups for professionals

Low quality (n=36) Intermediate quality (n=60) High quality (n=20)

Physician 22 (22.9%) 55 (57.3%) 19 (19.8%)
Health-related website 1 (100%) 0 0
Academic/university 0 0 1 (100%)
Professional organization 1(25%) 3 (75%) 0

Non-physician health personnel 5 (100%) 0 0

Patient 4 (66.7%) 2 (33.3%) 0

Independent user 3 (100%) 0 0
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themselves. Most of the physicians’ content was found to be
high in quality (41.9%), with intermediate-quality content being
very close (39.5%). Although the patients contributed the
most to the high-quality videos after physicians, most of their
content was of low (38.5%) and intermediate (38.5%) quality.
There were also contributions from independent users and non-
physician healthcare professionals to the high-quality and low-
quality content.

The inter-rater correlation analysis for GQS scores gave the
kappa score of 0.88, indicating an excellent agreement.

There were no differences among quality groups regarding the
number of views, comments, or video durations. In both groups
of videos, DISCERN scores were found to differ among videos
of different qualities (p<0.01). Interestingly, the number of likes
was found to be an indicator of quality for videos intended
for healthcare professionals (p=0.004), and not for the videos
intended for patients (p>0.05). The findings were given in
Table 6.

Discussion

As technology advances, the internet and associated
information sources like websites have become increasingly
popular. However, these sources, with their vast amounts of

information, also carry the risk of providing biased, flawed,

invalid, or potentially harmful content (17). Since platforms
like YouTube currently lack protective measures such as expert
reviews and inspections, mitigating the risk of inaccurate
information relies on the vigilance of users and, if they choose
to recommend such healthcare professionals
(18). Research efforts to evaluate the quality of healthcare
information on YouTube are expanding and becoming more
prevalent across various medical fields (10,13,15,19). There is
still no data available on the quality of videos uploaded about
inflammatory muscle diseases. Moreover, most of the studies

resources,

seem to solely focus on patient education. However, there
seem to be many healthcare professionals, especially students
(7,20). Therefore, we have decided that our analyses should
also cover them as well, and potentially lead them to better
sources of information.

One of the aims of our study was to define the characteristics
and the sources of videos aimed at healthcare professionals.
Compared to the videos aimed at patients, they seemed to
have fewer numbers of views, likes numbers of comments, and
longer durations. As the patients are expected to form a bigger
portion of information seekers through YouTube, these findings
are not unusual. High-quality and intermediate-quality videos for
the education of professionals were found to be coming from
physicians or academic/university sources, with 2 intermediate
quality videos from the patients themselves. Thus, health

Table 5. Source of the videos according to quality groups for patients

Low quality Intermediate quality . . _
(n=21) (n=27) High quality (n=27)
Physician 8 (18.6%) 17 (39.5%) 18 (41.9%)
Non-physician health personnel 2 (66.7%) 0 1(33.3%)
Patient 10 (38.5%) 10 (38.5%) 6 (23.1%)
Independent user 1(33.3%) 0 2 (66.7%)
Table 6. The differences between video features among quality groups for videos (median-IQR)
For For
healthcare .
. patients
professionals (n=75)
(n=116)
. Intermediate | . . Low Intermediate | High
Low quality . High quality . . .
(n=36) quality (n=20) p-value | quality quality quality p-value
(n=60) (n=21) (n=27) (n=27)
DISCERN 1 2
ccore (1) 2(1-2) 2.5 (2-3) <0.001 | 1(1-1) 1(1-2) (13) <0.001
Number of 1293 1692 3818 2866 3350 3346
. 0.18 0.8
views (605-3071) (544-7749) (603-14,643) (940-6810) | (1721-6505) | (815-12,009)
Number of 12 21 56 21 44
likes (7-35) (11-117) (16:201) 0.004 | 55695 |°8(15123) | (6160 | 018
Number of 1 2 3 6 4
comments | (05) (0-8) (2-11) 011 212 (021 (2-11) il
Duration 134 450 560 165 324
(seconds) | (77-594) (161-1444) | (2561837) | 92 | (1044s2) |26°(148601) | 76 6aay | 039
IQR: Interquartile range
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professionals should seek these sources if they wish to get better
quality information, still keeping an eye out for the videos of the
patients as well, as they can also find out precious insights that
are beyond the books.

The videos that may address the patients were also assessed
for their sources. These videos constituted the more popular
and shorter videos in our study, with more views and shorter
durations. The videos that were prepared by the physicians
were found to have a high quality, with more than 80% of
the videos being of intermediate or higher quality. A portion
of the videos that were created by patients was also found to
be of worthy quality, which hints to the users to give a chance
at the patients who speak for themselves. While in little
numbers, videos prepared by non-physician health personnel
were rarely found to have a high quality, and rare videos
from independent users were found to have high-quality
videos, mostly. The literature for various medical conditions
is also similar, since most of the higher-quality videos belong
to healthcare professionals, mostly physicians, in that field
(21,22). These findings indicate that the patients may have
a chance to find better quality videos if they sought videos
prepared by the doctors. This also indicates that physicians
should work on preparing more videos as well as academic
sources such as universities, which may give even better results
with a more professional approach.

Determinants of the quality of the videos were evaluated and
defined for both videos that may appeal to the professionals
and the patients. Our study yielded no determinants of the
quality of the videos for the patients, and neither views, likes,
comments nor the duration of the video were useful to predict
the quality of a video. However, the number of likes was found
to be useful to predict whether a video was of a higher quality
for the videos aimed at healthcare professionals. Therefore,
this audience may use this detail to seek better-quality videos.
Similarly, neither comments, views nor durations were of use
to predict the quality of these videos. Looking from the other
side, the DISCERN scores of the higher-quality videos were
significantly higher for both audiences. Thus, as the quality of
a video increases, the information provided by the video gets
more reliable and valid. These findings were similar to the ones
found in the literature and back up the fact that the quality and
the reliability of the information often coexist (13,23).

Study Limitations

The strengths of the study include the use of multiple evaluators
to assess the videos, which gave excellent agreements on inter-
rater correlations. Additionally, validated and reliable scoring
systems, which have been widely used in previous research on
various topics, were employed to assess the videos.

However, the study has several limitations. The videos were
selected and evaluated at a single point in time, which may not
represent the dynamic and ever-changing nature of YouTube.
While the GQS has been extensively used in such studies, it
remains a subjective scoring system, and finding an objective

alternative is challenging. Furthermore, the video search was
limited to those in English, so results may differ across other
languages and regions.

Conclusion

With its increasing access, the internet serves as a source of
information for almost anything, including health and education.
YouTube is one of the most accessed and popular websites and
has a mixed pool of videos regarding the quality and reliability
for both patients and health professionals for inflammatory
muscle diseases. Since better reliable information of higher
quality matters in a platform where anyone can upload almost
anything, academics, professional organizations, universities,
associations, and healthcare practitioners should upload more
videos to provide reliable, practical, and high-quality health-
related information. Better education for the patients may help
them adhere to the treatment and hopefully improve the quality
of their lives.

Ethics

Ethics Committee Approval: This study does not include
any human participants or animals. Videos that were available
to everyone were evaluated for this study. Therefore, ethics
committee approval was not required.

Informed Consent: The study does not require patient consent.

Authorship Contributions

Concept: G.T,, Design: G.T., Data Collection or Processing: G.T,
G.K., Analysis or Interpretation: G.T., G.K., Literature Search: G.T,
G.K., Writing: G.T., 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. Schmidt J. Current Classification and Management of
Inflammatory Myopathies. J Neuromuscul Dis. 2018;5:109-29.

2. Lundberg IE, Fujimoto M, Vencovsky J, Aggarwal R, Holmqyvist
M, Christopher-Stine L, et al. Idiopathic inflammatory myopathies.
Nat Rev Dis Primers. 2021;7:86.

3. Amante DJ, Hogan TR Pagoto SL, English TM, Lapane KL. Access
to care and use of the Internet to search for health information:
results from the US National Health Interview Survey. J Med
Internet Res. 2015;17:e106.

4. Ruiz JG, Mintzer MJ, Leipzig RM. The impact of E-learning in
medical education. Acad Med. 2006;81:207-12.

5. Gabarron E, Fernandez-Luque L, Armayones M, Lau AY. Identifying
Measures Used for Assessing Quality of YouTube Videos with
Patient Health Information: A Review of Current Literature.
Interact J Med Res. 2013;2:e6.

6. Drozd B, Couvillon E, Suarez A. Medical YouTube Videos and
Methods of Evaluation: Literature Review. JMIR Med Educ.
2018;4:e3.

7. CurranV, SimmonsK, Matthews L, Fleet L, Gustafson DL, Fairbridge
NA, et al. YouTube as an Educational Resource in Medical
Education: a Scoping Review. Med Sci Educ. 2020;30:1775-82.



Turk J Osteoporos
2024,30:120-5

Tanigdr and Karabulut.
Informative Videos About Myositis

125

Lewis SP Heath NL, Sornberger MJ, Arbuthnott AE. Helpful or
harmful? An examination of viewers' responses to nonsuicidal
self-injury videos on YouTube. J Adolesc Health. 2012;51:380-5.

Madathil KC, Rivera-Rodriguez AJ, Greenstein JS, Gramopadhye
AK. Healthcare information on YouTube: A systematic review.
Health Informatics J. 2015;21:173-94.

Rittberg R, Dissanayake T, Katz SJ. A qualitative analysis of
methotrexate self-injection education videos on YouTube. Clin
Rheumatol. 2016;35:1329-33.

Bernard A, Langille M, Hughes S, Rose C, Leddin D, Veldhuyzen
van Zanten S. A systematic review of patient inflammatory bowel
disease information resources on the World Wide Web. Am J
Gastroenterol. 2007;102:2070-7.

Charnock D, Shepperd S, Needham G, Gann R. DISCERN: an
instrument for judging the quality of written consumer health
information on treatment choices. J Epidemiol Community
Health. 1999;53:105-11.

Kocyigit BF, Nacitarhan V, Koca TT, Berk E. YouTube as a source
of patient information for ankylosing spondylitis exercises. Clin
Rheumatol. 2019;38:1747-51.

Kunze KN, Krivicich LM, Verma NN, Chahla J. Quality of Online
Video Resources Concerning Patient Education for the Meniscus: A
YouTube-Based Quality-Control Study. Arthroscopy. 2020;36:233-
8.

Nason GJ, Kelly P Kelly ME, Burke MJ, Aslam A, Giri SK, et
al. YouTube as an educational tool regarding male urethral
catheterization. Scand J Urol. 2015;49:189-92.

20.

21.

22.

23.

Tolu S, Yurdakul OV, Basaran B, Rezvani A. English-language
videos on YouTube as a source of information on self-administer
subcutaneous anti-tumour necrosis factor agent injections.
Rheumatol Int. 2018;38:1285-92.

Starman JS, Gettys FK, Capo JA, Fleischli JE, Norton HJ, Karunakar
MA. Quality and content of Internet-based information for ten
common orthopaedic sports medicine diagnoses. J Bone Joint
Surg Am. 2010;92:1612-8.

Keelan J, Pavri-Garcia V. Tomlinson G, Wilson K. YouTube as a
source of information on immunization: a content analysis.
JAMA. 2007;298:2482-4.

Singh AG, Singh S, Singh PP YouTube for information on
rheumatoid arthritis-a wakeup call? J Rheumatol. 2012;39:899-
903.

Rabee R, Najim M, Sherwani Y, Ahmed M, Ashraf M, Al-Jibury O,
et al. YouTube in medical education: a student’s perspective. Med
Educ Online. 2015;20:29507.

Biggs TC, Bird JH, Harries PG, Salib RJ. YouTube as a source of
information on rhinosinusitis: the good, the bad and the ugly. J
Laryngol Otol. 2013;127:749-54.

Tekin SB, Ogimségitli E. Assessment of the Quality and
Reliability of the Information on Bone Tumor on Youtube. Bagcilar
Medical Bulletin. 2020;5:133-7.

Sampson M, Cumber J, Li C, Pound CM, Fuller A, Harrison D.
A systematic review of methods for studying consumer health
YouTube videos, with implications for systematic reviews. Peerl.
2013;1:e147.



126 Original Investigation / Orijinal Arastirma

DOI: 10.4274/tod.galenos.2024.37880
Turk J Osteoporos 2024;30:126-30

Vitamin D Levels and Their Relationship with Ambulation in
Patients with Amyotrophic Lateral Sclerosis

Amyotrofik Lateral Sklerozlu Hastalarda Vitamin D Dizeyleri ve Ambulasyonla lliskisi
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Abstract

Obijective: Vitamin D is a steroid hormone that exerts many effects on human health. Amyotrophic lateral sclerosis is a progressive
neurodegenerative disease characterized by the loss of motor neurons. This can result in a number of complications, including muscle
weakness, spasticity, difficulty swallowing, speech disturbances, and, in some cases, respiratory failure. A number of studies have reported
an association between vitamin D and various neurological diseases. This study aimed to assess vitamin D levels in patients diagnosed with
amyotrophic lateral sclerosis and compare them with those of a control group comprising healthy individuals. In addition, the correlation
between vitamin D levels and functional ambulation levels will be examined.

Materials and Methods: This retrospective cross-sectional study was conducted involving 29 male and female patients diagnosed with
definite amyotrophic lateral sclerosis using the El Escorial criteria and 28 healthy controls from the physical medicine and rehabilitation clinic
of medicine. The medical records of the patients were consulted to obtain relevant demographic, clinical, and vitamin D levels. Subsequently,
vitamin D levels were compared with those of healthy controls.

Results: The results are presented in the following section. The mean vitamin D level observed in the patient group with amyotrophic lateral
sclerosis was 20.21+9.53, while in the healthy control group, it was 26.69+8.90. A statistically significant difference in vitamin D levels
was observed between the two groups (p=0.034). No correlation was observed between patients’ ambulation levels and vitamin D levels
(p=0.202).

Conclusion: It can be concluded that patients with amyotrophic lateral sclerosis are at risk of vitamin D deficiency or insufficiency. It is
therefore recommended that regular vitamin D levels are measured and treatment plans are developed for these patients.

Keywords: Amyotrophic lateral sclerosis, vitamin D, ambulation

Amac: Vitamin D insan sagligi Gzerine ¢ok yonli etkileri olan steroid yapida bir hormondur. Amyotrofik lateral skleroz ilerleyici kas guicstizliga,
spastisite, yutma, konusma bozukluklari ve solunum yetmezligine yol acan motor néronlarin progresif kaybiyla karakterize nérodejeneratif
hastaliktir. Calismalarda vitamin D'nin norolojik pek ¢ok hastalikla da iliskili oldugu bildirilmistir. Amacimiz amyotrofik lateral skleroz hastalarinda
vitamin D dizeylerini degerlendirmek ve saglikli kontrollerle karsilagtirmak, vitamin D diizeyinin fonksiyonel ambulasyon duzeyleriyle iliskisini
degerlendirmektir.

Gerec ve Yontem: Retrospektif, kesitsel calismaya tip fakiltesi fiziksel tip rehabilitasyon kliniginde takipli El Escorial kriterlerine gore kesin
amyotrofik lateral skleroz tanili kadin ve erkek 29 hasta ve 28 saglikli kontrol alindi. Hastalarin kayith dosyalarindan demografik, klinik verileriyle
vitamin D dUzeyleri kaydedildi. Vitamin D duzeyleri saglik kontrollerle karsilastirild.

Bulgular: Amyotrofik lateral skleroz hastalarinin vitamin D dizeyi: 20,21+9,53, saglikli kontrol grubunun 26,69+8,90 idi. Gruplar arasi vitamin
D duzeylerindeki fark istatistiksel olarak anlamliydi (p=0,034). Hastalarin ambulasyon diizeyi ile vitamin D dlzeyleri arasinda iliski saptanmadi
(p=0,202).

Sonug: Amyotrofik lateral skleroz hastalar vitamin D eksiklik/yetersizlik acisindan risk altinda olan bir gruptur. Bu hastalara vitamin D
diizeylerinin diizenli élgtimlerinin yapiimasi ve tedavilerinin planlanmasinin uygun olacagini disinmekteyiz.

Anahtar kelimeler: Amyotrofik lateral skleroz, vitamin D, ambulasyon
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Introduction

Vitamin D is a steroid hormone with a wide range of physiological
effects on human health. While its most significant and well-
documented effects are on the skeletal system, there is also
substantial scientific evidence linking deficiency of vitamin D with
a range of neurological disorders, including Parkinson’s disease,
multiple sclerosis, neurodegenerative conditions, migraine
headaches, and diabetic neuropathy. Vitamin D receptors are
expressed in a number of vital brain regions, including the
substantia nigra, hippocampus, hypothalamus, thalamus, and
subcortical grey nuclei, in both neurons and glial cells. In these
regions, vitamin D has been demonstrated to be effective
in the differentiation and maturation of neurons. It has been
demonstrated to play a role in the modulation of growth factor
biosynthesis, including that of nerve growth factor derived from
glial cell lines, and in the biosynthesis of various transmitters,
including acetylcholine (1).

It is of the utmost importance to evaluate vitamin D not only in
terms of serum 25-hydroxyvitamin D [25(OH)D] levels, but also
as an indicator of overall lifestyle.

Indeed, reduced vitamin D levels may indicate dietary habits
and levels of physical exercise, as well as being influenced by
several health-related factors, such as body mass index (BMI).
It is therefore recommended that serum 25(OH)D levels be
considered not only as an indicator of vitamin D status, but also
as an indicator of overall health status. Furthermore, there is
evidence to suggest that vitamin D plays a role in muscle strength.
A deficiency in vitamin D has been associated with impaired
physical performance, a reduction in bone mineral density, and
an elevated incidence of falls (2). The prevalence of amyotrophic
lateral sclerosis (ALS) is estimated at 2-3 per 100,000. A range of
factors, including genetic, environmental, and lifestyle factors, are
implicated in the etiology of this disorder. The range of medical
treatment options is restricted, as there are only two approved
pharmaceutical agents for the disease: riluzole and edaravone
(3). Therapeutic intervention aims to improve quality of life and
prolong survival through a multidisciplinary approach, with a
particular focus on symptom management (4,5). Recent years
have seen a growing body of evidence emerge from scientific
research examining the potential role of vitamin D in the context
of ALS and its relationship with the disease. The role of vitamin
D levels in ALS patients and its role in the disease are subjects
of considerable debate and controversy (6). The objective of our
study was to evaluate vitamin D levels in patients with ALS and
to compare them with those of healthy controls. Additionally,
we sought to assess the relationship between patients’ vitamin
D levels and their functional ambulation levels.

Materials and Methods

The study was conducted using a cross-sectional, retrospectively
designed methodology. The izmir Bakircay University Non-
Interventional Clinical Research Ethics Committee has reached
a decision, numbered 1438 (date: 24.01.2024), in regard to

the aforementioned matter. The study population consisted of
female and male patients diagnosed with definite ALS who first
sought treatment at the Physical Medicine and Rehabilitation
Clinic of izmir Bakircay University Faculty of Medicine between
May and November of the years 2022-2023. Individuals who
had received vitamin D treatment were excluded from the study.
A review of the medications used by patients was conducted
based on an analysis of their medical records. Patients with
nephropathy (serum creatinine level >1.5 mg/dL), tube feeding,
gastrostomy use, and those who were taking vitamin D
supplements were not included in the study.
A review of the patients’ follow-up files was conducted to obtain
information regarding their demographic characteristics, the
auxiliary devices they were using, their functional ambulation
levels, and the concentration of 25(0OH)D, calcium, phosphorus,
and parathormone in their serum. The serum 25(OH)D levels
of the patient group were compared with those of a healthy
control group of the same age and gender. Subsequently, the
relationship between vitamin D levels and functional ambulation
values in the patient group was evaluated.

25(0OH)D levels were measured by electrochemiluminescence

immunoassay (ECLIA) using the Elecsys Vitamin D total lll, version

2.0 kit on the Roche Cobas E 801 analyser (Roche Diagnostics,

Mannheim, Germany). 25(0OH)D levels were measured by ELISA.

Serum 25(OH)D levels were categorised as follows: a level of

less than 10 ng/mL indicates vitamin D deficiency, a level of 10-

20 ng/mL indicates vitamin D insufficiency, a level of 20 ng/mL

or more is considered sufficient for bone health, and a level of

30-50 ng/mL is considered sufficient for extra-bone effects. In

this study, a level of 30-50 ng/mL was found to be adequate for

extra-bone effects (7).

The Functional Ambulation scale (FAS) was employed to assess

the patients’ ambulatory abilities (8). This scale is used to classify

the patient’s motor skills with regard to ambulation.

«  Level 0: The patient is non-functional and unable to
ambulate.

«  Level 1: The patient is able to walk with constant support
and supervision or continuous manual assistance.

«  Level 2: The patient is able to ambulate with the assistance
of a walking aid, bearing minimal weight on their own
limbs.

«  Level 3: The patient is able to walk on flat ground without
manual assistance, provided that they are under the
supervision of a healthcare professional.

«  Level 4: The patient is able to walk independently on flat
ground, but is unable to climb stairs or traverse uneven
surfaces.

«  Level 5: The patient is able to walk independently on any
surface and at any speed.

Patients were classified into two groups based on their FAS level.

The initial cohort comprised individuals with levels 0, 1, or 2,

indicative of a markedly impaired capacity for ambulation. In

contrast, the subsequent cohort consisted of those with levels 3,

4, or 5, which are typically regarded as indicative of an adequate

ambulatory capacity.
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Patients” BMI was categorised as follows: A BMI of less than
18.4 is classified as low weight, a BMI of 18.5 to 24.9 is classified
as normal weight, a BMI of 25 to 29.9 is classified as excess
weight, and a BMI of 30 to 34.9 is classified as obese (9).

Statistical Analysis

Statistical analysis was performed with SPSS version 25 for
Windows. Normality of the data was assessed using the Shapiro-
Wilk test. Data with a normal distribution were presented as
mean * standard deviation, whereas non-normally distributed
data were presented as median and interquartile range.
Student’s t-test or Mann-Whitney U test was used to determine
whether there were significant differences in means or medians
between the groups. Correlations between variables were
assessed using the Pearson or Spearman test, as appropriate.
Chi-square test was used to assess associations between
categorical variables. A p-value of lower than 0.05 was regarded
as statistically significant.

Results

Initially, 30 patients with ALS were to be included in the study.
However, one patient’s data was excluded as an outlier, resulting
in 29 patients being included in the study. Of the 29 patients,
18 were males, and 11 were females. The healthy control group
consisted of 28 individuals, of whom 17 were males and 11
were females. The group of ALS patients had a similar age and
sex distribution to the control group (p=0.916).

The demographic data of the patients with ALS are shown in
Table 1.

The average vitamin D level in men with ALS was 22.96+9.15,
while in women, it was 15.70+8.70. There was a statistically
significant difference between the two groups (p=0.022).

The ALS patient group and the control cohort had sufficient
vitamin D levels to support bone health. However, the levels
observed in both groups were below the optimal range for
extracellular tissues (<30 ng/mL). A statistically significant
difference was observed between vitamin D levels in ALS
patients and healthy controls (p=0.034) (Table 2).

Figure 1 shows the levels of 25(OH)D observed in both the
ALS cohort and the matched healthy control group. Vitamin D
levels in patients with severe ambulatory impairment (n=8) were
16.51+6.5 ng/mL, whereas those who were able to walk (n=21)
had levels of 21.62+10.23 ng/mL. There was no statistically
significant difference between the two groups (p=0.202).

Number of Patients

10
8
6
2
0 .

Vitamin D
Deficiency

Vitamin Adequate for Adequate for
Insufficiency ~ Bone Tissue with Other Systems
Vitamin D without Vitamin
D

Vitamin D Levels
mALS mHealthy Control
Figure 1. Vitamin D Levels of amyotrophic lateral sclerosis and

healthy control group
ALS: Amyotrophic lateral sclerosis

Table 1. Demographic data of patients with amyotrophic

lateral sclerosis

n %
Mean age in years 59.20+7.77
Gender
Male/female 18/11 | 63/37
(An\i;ar?i ySeDa)r of diagnosis (year) 4.17+3.14
Body mass index
Low weight 1 1.8
Normal weight 12 21.1
Excess weight 9 15.8
Obese 7 12.3
Functional ambulation level
FAS O 7 241
FAS 1 0 0.0
FAS 2 1 3.4
FAS 3 5 17.2
FAS 4 11 37.9
FAS 5 5 17.2
Assistive device usage
No device used 18 62.1
Cane 2 6.9
Walker 1 3.4
Wheelchair 8 27.6
FAS: Functional Ambulation scale, n: Patient count, %: Percentage rate, SD:
Standard deviation

Table 2. Biochemical data of amyotrophic lateral sclerosis and healthy control group

ALS Control p-value
Vitamin D (ng/mL) 20.2149.53 26.69+8.90 0.034*
Phosphorus 3.53+0.55 3.24+0.46 0.035*
Calcium 9.48+1.43 9.55+0.28 0.106
Parathormone 44.55+15.60 41.42+12.73 0.322
*p<0.05 is statistically significant. ALS: Amyotrophic lateral sclerosis
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The aim of this study was to analyse vitamin D concentrations
between ALS patients and a healthy control group. The association
between vitamin D levels and walking was investigated. Vitamin
D levels were found to be significantly lower in the ALS patient
group compared to the healthy control group. While vitamin D
levels were sufficient for bone health (>20 ng/mL) in both ALS
patients and the healthy group, they were low for extracellular
systems in both groups. No correlation was found between the
vitamin D levels and functional ambulation in ALS patients.

Discussion

Vitamin D is a powerful hormone. It has a profound effect on
all systems and organs in the human body. Serum levels should
be considered an indicator of lifestyle in assessments. Low
vitamin D levels are indicative of dietary habits and physical
activity levels, so it is recommended that vitamin D levels be
taken as an indicator of lifestyle in assessments. Vitamin D
exerts neuroprotective effects in numerous pathophysiological
processes by modulating oxidative stress, mitochondrial
dysfunction, and apoptotic pathways. In ALS, increased levels
of glutamate-induced excitotoxic neuronal damage, reactive
oxygen radicals, and apoptosis have been implicated in the
regulation of intracellular signalling and the maintenance of
interneuronal balance (10). The role of vitamin D in ALS is a
topic of ongoing debate, with studies investigating its levels,
potential as a biomarker, impact on disease progression, and the
impact of vitamin D supplementation on clinical outcomes (6).
Vitamin D inadequacy and insufficiency are recognised as global
epidemics. In our country, the prevalence of vitamin D deficiency
is 51.8% (9). Several studies have reported significantly lower
vitamin D concentrations in patients with ALS compared to
healthy controls (10-12). Cortese et al. (13) determined the
average vitamin D levels in 71 patients and assessed them using
the ALS Functional Rating scale-revised (ALSFR-R). The prevalence
of vitamin D deficiency was found to be related to disease
severity. It has also been postulated that the different degrees of
ALS symptom onset may be explained by different disturbances
in vitamin D signalling pathways in cortical/spinal motor neurons
(13,14). In their systematic review, Plantone et al. (15) evaluated
twelve observational studies and one randomised controlled trial
involving 1,280 patients with ALS and compared their vitamin D
levels with those of controls. The researchers found that people
with ALS had reduced vitamin D levels compared with healthy
controls. On average, ALS patients had vitamin D concentrations
that were -6.1 ng/mL lower than those in the healthy controls
(15). Regarding the frequency of vitamin D deficiency in patients
with ALS, although these individuals generally have lower
concentrations of vitamin 25(0OH)D compared with the normal
range, there are studies that report no statistically significant
difference in vitamin 25(OH)D concentrations between ALS
patients and controls (16,17).

Vitamin D supplementation has been shown to improve motor
function and reduce the incidence of falls (18). In contrast to
the findings of our study, vitamin D supplementation has been
shown to have a beneficial impact on motor function in ALS
mouse models, while vitamin D deficiency has been associated
with a detrimental effect on motor function and disease severity
(19). The researchers also looked at the association between
vitamin D levels and gender in people with ALS. The results
showed that men had higher vitamin D levels. It is possible
that changes in hormone levels in postmenopausal women,
traditional clothing and limited sun exposure in older female
patients may be contributing factors (20). The present study did
not find a correlation between walking and vitamin D levels.
However, the progressive deterioration of ambulation in ALS
patients may lead to reduced exposure to direct sunlight, which
could contribute to vitamin D deficiency.

In the present study, functional ambulation was assessed in
terms of gross motor function. No association was found
between vitamin D levels and walking disability or respiratory
function tests. This finding is consistent with the observations
reported by Yang et al. (21). Nevertheless, Camu et al. (22)
conducted an evaluation of vitamin D levels and their correlation
with ALS prognosis using a total of nine observational studies.
The researchers correlated vitamin D levels with a clinical
marker used to assess ALS prognosis, the ALSFRSR, forced
vital capacity and survival. A correlation was found between
low vitamin D levels in ALS patients and impairment of gross
motor function and ALSFRS-R scores. Camu et al. (22) reported
an association between lower vitamin D levels and more severe
disease progression. Vitamin D levels were found to be positively
related to survival, highlighting its neuroprotective function with
respect to motor neurons (22). The available literature suggests
that vitamin D supplementation has no effect on prognosis.
However, a single randomised controlled trial reports an increase
in ALSFRS-R with high dose vitamin D. Therefore, regular
assessment of vitamin D levels in patients is recommended (23).

Study Limitations

Our study’s value lies in its pioneering evaluation of vitamin
D levels in ALS patients in our country. The main limitation of
the study is the relatively small number of patients included.
It is recommended that future studies with larger numbers of
patients be planned to evaluate vitamin D levels and clinical
outcomes such as ALSFR-R after vitamin D supplementation.

Conclusion

In conclusion, patients with ALS are at risk of developing
vitamin D deficiency or insufficiency. It is recommended that
regular assessment of vitamin D levels and supplementation be
undertaken in patients with ALS, given the beneficial effects of
vitamin D on all systems, with particular benefit to bone health.
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Bisphosphonates: Ally or Enemy in the Fight Against
Rheumatological Diseases? Two Case Report

Bifosfonatlar: Romatolojik Hastaliklarla Mdcadelede Dost mu, Ddsman mi?

Iki Olgu Raporu

@ Sibel Siizen Ozbayrak, ® Berna Giinay, ® Emine Unkun Kandemir, ® Nilgiin Mesci, ® Duygu Geler Kiilcii

University of Health Sciences Turkey, Haydarpasa Numune Training and Research Hospital, Clinic of Physical Medicine and Rehabilitation, istanbul, Turkey

Abstract

Due to their primary and well-known antiresorptive activity, bisphosphonate (BPs) are commonly prescribed as first-line drugs for osteoporosis
treatment. Some reports suggest that they may also possess immunomodulatory and anti-inflammatory properties, along with potential
benefits in preventing structural joint damage in inflammatory rheumatic diseases. However, despite the promising outcomes observed
with BP use in treating rheumatic disorders, numerous reports have implicated these drugs as potential contributors to the development
of arthritis. In this case report, two female patients aged 71 and 55 years who developed arthritis in the wrist and dactylitis in the finger
after zoledronic acid infusion are presented. This study is significant because, to our knowledge, one of our patients is the first to have been
diagnosed with dactylitis, and the other case is one of the few cases in the literature presenting oligoarticular involvement of joints after

zoledronic acid administration.
Keywords: Arthritis, biphosphonates, dactylitis

Bisfosfonatlar (BP'ler), iyi bilinen anti-rezorptif etkileri nedeniyle, osteoporoz tedavisinde tercih edilen ilk ilaclardandir. Bazi calismalara gore,
immUn modlasyon, anti-enflamatuvar etki ile romatolojik hastaliklarda yapisal eklem hasarinin énlemede de islev gorebilecekleri bildirilmistir.
BP’lerin romatolojik hastaliklarin tedavisinde kullanilabilecegine dair bu umut verici sonuglara ragmen, cok sayida rapor, ilaglarin artrit gelisimine
katkida bulunan bir faktér olduguna isaret etmektedir. Zoledronik asit kullanimina bagli el bilek artriti ve parmaginda daktilit gelisen sirasiyla
71 ve 55 yasinda iki hasta sunulacaktir. Bu calisma, hastamizin zoledronik asit uygulamasi sonrasi daktilit tanisi alan ilk olgu olmasi ve diger
olgumuzun da literatlrde zoledronik asit uygulamasi sonrasi oligoartikiler eklem tutulumu goérilen birkag olgudan biri olmasi nedeniyle

onemlidir.
Anahtar kelimeler: Artrit, bifosfonatlar, daktilit

Introduction

Bisphosphonates (BPs) are considered the primary medications
for treating osteoporosis because of their well-established
antiresorptive function. Additionally, certain publications suggest
their potential role in immunomodulation, anti-inflammation,
and preventing structural joint damage in inflammatory
rheumatic diseases (1).

Research into the immunomodulatory effects of BPs has
concentrated on understanding the mechanisms associated
with the acute-phase response triggered by their administration.

This includes the stimulation of pro-inflammatory cytokines via
the mevalonate pathway, activation of T-cells, and reduction
in cytotoxic Tlymphocyte antigen-4 (CTLA4). In terms of the
predominant rheumatologic conditions, significant emphasis has
been placed on their potential to mitigate structural damage in
inflammatory joint diseases and their role in modulating immune
responses within bone lesions (1).

While studies suggest that BPs can be included as part of
combination therapy, numerous musculoskeletal side effects
have been reported following their use, contrary to previous
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indications. The most common among these is musculoskeletal
pain, listed as a potential side effect on the label of all BPs.
Between 1995 and 2005, the United States Food and Drug
Administration received 117 reports of individuals experiencing
severe musculoskeletal pain while taking BPs, including
discomfort in bones, joints, and/or muscles (2,3). Atypical
femoral fractures and medication-related osteonecrosis of the
jaw are two more severe but rare musculoskeletal side effects
associated with BP use (4). The expected annual incidence of
BP-related jaw osteonecrosis is 0.7 per 100,000 individuals (5).
The age-adjusted incidence rate of atypical femoral fracture
due to BP use ranges from 1.8 to 113 instances per 100,000
person-years for durations of less than 2 years to 8-10 years,
respectively (6). Another infrequently reported side effect of BP
use is arthritis and synovitis, which are documented sporadically
in the literature on a case-by-case basis.

In this case report, a 71-year-old patient experienced wrist joint
painand swelling attributed to zoledronicacid use, with symptoms
managed using steroids over an 8week period. Additionally, a
55-year-old woman presented with dactylitis, developing over
3-4 days. This report is noteworthy as it documents the first
recorded instance of dactylitis in one of our patients and one
of the infrequent cases of oligoarticular involvement following
zoledronic acid administration documented in the literature for
the other patient.

Case Report

Case 1

A 71yearold woman diagnosed with post-menopausal
osteoporosis was initiated on zoledronic acid once a year due
to a T-score of -3.3 in bone density assessment. One week after
administration, the patient presented to the outpatient clinic
complaining of pain and swelling in both hands. She reported no
history of trauma or recent excessive hand use. Medical history
revealed diabetes mellitus and hypertension but no rheumatologic
disease. Moreover, there were no signs or symptoms suggestive
of rheumatological disorders such as aphthous or genital ulcers,
dermatologic eruptions, eye involvement, dry eyes and mouth,
fever, abdominal or chest pain, or inflammatory back pain. There
was no family history of rheumatologic disease. Laboratory
investigations showed elevated levels of C-reactive protein (CRP)
(138.4 mg/L, N: 0-5), sedimentation rate (51 mm/hour), and
white blood cell (WBC) count (10,200), with neutrophil count
at 8140 and lymphocyte count at 1330. ENA profile, RF and
CCP were all negative. Magnetic resonance imaging (MRI) and
ultrasonographic examinations revealed synovial effusion in both
wrist joints and tenosynovitis in the extensor tendons (Figure
1). Treatment began with 5 mg of prednisolone, leading to
significant pain relief at the one-week follow-up. However, due
to persistent fluid accumulation on ultrasonographic images,
the prednisolone dosage was increased to 10 mg. By the fourth
week, the patient’s clinical condition improved, with acute phase
reactants showing regression (CRP: 7 mg/L, sedimentation 40

mm/hour, WBC: 9800, neutrophil: 7600, lymphocyte: 1200).
Consequently, the prednisolone dose was tapered by 5 mg over
two weeks and discontinued by the eighth week. At the one-
year follow-up, there were no arthritis exacerbations observed.

Case 2

A 55-year-old patient presented to the outpatient clinic with
right knee pain and swelling that developed after falling down
stairs a year prior. MRI investigation revealed avascular necrosis
in the lateral femoral condyle. Zoledronic acid infusion was
recommended following orthopedic consultation. One day
after receiving zoledronic acid, the patient returned to the
clinic with pain and erythematous swelling in the middle finger
of the left hand, diagnosed as dactylitis (Figure 2). She denied
recent trauma or excessive hand use. The patient had no history
of rheumatologic or dermatologic diseases such as psoriasis.
Moreover, there were no signs or symptoms suggestive of
rheumatological disorders, including aphthous or genital ulcers,

Figure 1. MRI of wrist joint. In MRI investigation, synovial effusion in

both wrist joint and tenosynovitis of extensor tendons were detected
MRI: Magnetic resonance imaging

Figure 2. Dactylitis of the middle finger. Erythematous swelling is
seen in middle finger of left hand accepted as dactylitis due to BP use
BP: Bisphosphonate



Turk J Osteoporos
2024,30:131-4

Stizen Ozbayrak et al.
The Role of Biphosphonates in Joints

133

dermatologic eruptions, nail pathologies, eye involvement, dry
eyes and mouth, recurrent fever, abdominal or chest pain, or
inflammatory back pain. Laboratory investigations, including
complete blood count, sedimentation rate, CRR ENA profile, RF
CCR and HLA B27, were all within normal ranges. Treatment
commenced with non-steroidal anti-inflammatory medication,
resulting in symptom resolution within 3-4 days. During the one-
year follow-up, no exacerbations were noted.

Written consent was obtained from both patients for publication.

Discussion

In addition to their established mechanisms in osteoporosis
treatment, some articles have proposed that BPs might possess
immunomodulatory effects, anti-inflammatory properties, and
the potential to mitigate structural joint damage in inflammatory
rheumatic disorders (1).

One of the most recognized immunomodulatory reactions
associated with BPs is the transient acute phase response (7).
Studies have shown that zoledronate can modulate CTLA-
4, which is elevated in various autoimmune diseases (8).
Furthermore, researchers have observed a decrease in CTLA-
4 expression after 3 and 5 days, suggesting that zoledronate
inhibits this regulator of T-cell responses (7).

Numerous studies have illustrated how BPs halt bone degradation
in rheumatologic patients. Specifically, zoledronate, especially at
higher doses, has been shown to reduce bone erosion scores
on histological assessments and decrease joint damage on
radiological investigations in rats with collagen-induced arthritis.
These findings are in line with zoledronate’s capacity to inhibit
osteoclastic bone resorption (9-11).

Despite the promising outcomes observed with the use of
BPs in managing rheumatic diseases, there are numerous
reports suggesting that BPs may act as a causative agent in the
development of arthritis.

There are several case reports demonstrating that BPs can
induce pseudogout attacks (12-14). Additionally, instances of
arthritis without crystal detection in synovial fluid analysis have
been documented in the literature. Numerous reports have also
described transient or persistent arthritis following the use of
alendronate (15-19).

Cases of arthritis have also been reported with other BPs besides
alendronate. For instance, a patient who developed arthritis 48
hours after receiving the second dose of oral risedronate has
been documented. Although her symptoms subsided quickly
with rest, they returned one week later when the patient was
administered another dose (20).

A patient with metastatic breast cancer developed bilateral
knee pain and effusions that left her bedridden for almost four
weeks within 48 hours of taking zoledronic acid (21). Another
patient experienced a flare-up of hand osteoarthritis following
zoledronic acid infusions (22). Additionally, a third case involved
acute and severely debilitating polyarthritis induced by zoledronic

acid, requiring an extended hospital stay in a frail older patient
with multiple co-morbidities (23).

In this case report, a 71-year-old patient experienced wrist joint
pain and swelling associated with zoledronic acid use, managed
with steroids over an 8week period, while a 55-year-old
woman presented with dactylitis lasting 3-4 days. The absence
of a diagnosed rheumatological disease, lack of infection or
rheumatological findings upon systemic examination, normal
laboratory tests for rheumatological diseases, and the temporal
association with drug use all suggest the development of
arthritis following BP administration. This report is significant as,
to our knowledge, one patient represents the first recorded case
of dactylitis following BP use, while the other case is among
the few instances documented in the literature of oligoarticular
involvement after zoledronic acid administration.

It is undeniable that studies have demonstrated the effectiveness
of BPs in preventing structural bone damage and their
immunomodulatory effects in treating rheumatological diseases.
However, numerous cases, including those presented in our
study, have been described in the literature following BP use,
indicating potential adverse effects that cannot be overlooked.
Despite the well-known side effects of BPs, reports of this nature
are relatively scarce in the literature. We believe this may be due
to doctors potentially underestimating the prevalence of this
condition, possibly due to lack of awareness. Our report aims to
draw attention to the possibility of this uncommon side effect
of BPs and emphasizes the importance of considering it in the
differential diagnosis of acute arthritis or synovitis in patients
receiving these medications.

Ethics

Informed Consent: Written consent was obtained from both
patients for publication.

Authorship Contributions

Concept: S.5.0., B.G,, E.UK.,, NM., DGK,, Design: S.5.0., BG,
E.UK., N.M., DGK., Data Collection or Processing: S.5.0., BG,,
E.UK., Analysis or Interpretation: 5.5.0., NM., D.GK., Literature
Search: 5.5.0., NM., D.GK., Writing: S.5.0., B.G,, E.UK.
Conflict of Interest: No conflict of interest was declared by the
authors.

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

References

1. Peris B Monegal A, Guanabens N. Bisphosphonates in
inflammatory rheumatic diseases. Bone. 2021;146:115887.

2. Wysowski DK, Chang JT. Alendronate and risedronate: reports
of severe bone, joint, and muscle pain. Arch Intern Med.
2005;165:346-7.

3. Watts NB. Long-term risks of bisphosphonate therapy. Arq Bras
Endocrinol Metabol. 2014;58:523-9.

4. Gehrke B, Alves Coelho MC, Brasil d'Alva C, Madeira M. Long-term
consequences of osteoporosis therapy with bisphosphonates.
Arch Endocrinol Metab. 2023;68:€220334.



134

Stizen Ozbayrak et al.
The Role of Biphosphonates in Joints

Turk J Osteoporos
2024,30:131-4

Advisory Task Force on Bisphosphonate-Related Ostenonecrosis
of the Jaws, American Association of Oral and Maxillofacial
Surgeons. American Association of Oral and Maxillofacial
Surgeons position paper on bisphosphonate-related osteonecrosis
of the jaws. J Oral Maxillofac Surg. 2007;65:369-76.

Khan AA, Kaiser S.
2017;189:E542.

Thiébaud D, Sauty A, Burckhardt P Leuenberger P Sitzler L, Green
JR, et al. An in vitro and in vivo study of cytokines in the acute-
phase response associated with bisphosphonates. Calcif Tissue
Int. 1997,61:386-92.

Giusti A, Camellino D, Saverino D, lervasi E, Girasole G,
Bianchi G, et al. Zoledronate decreases CTLA-4 in vivo and in
vitro independently of its action on bone resorption. Bone.
2020;138:115512.

Le Goff B, Soltner E, Charrier C, Maugars Y, Rédini F;, Heymann
D, et al. A combination of methotrexate and zoledronic acid
prevents bone erosions and systemic bone mass loss in collagen
induced arthritis. Arthritis Res Ther. 2009;11:R185.

Xie Z, Liu G, Tang P, Sun X, Chen S, Qin A, et al. Bone-targeted
methotrexate-alendronate conjugate inhibits osteoclastogenesis
in vitro and prevents bone loss and inflammation of collagen-
induced arthritis in vivo. Drug Deliv. 2018;25:187-97.

Lee H, Bhang SH, Lee JH, Kim H, Hahn SK. Tocilizumab-
Alendronate Conjugate for Treatment of Rheumatoid Arthritis.
Bioconjug Chem. 2017;28:1084-92.

Couture G, Delzor F Bagheri H, Micallef J, Ruyssen-Witrand A,
Laroche M. First cases of calcium pyrophosphate deposition
disease after zoledronic acid therapy. Joint Bone Spine.
2017;84:213-5.

Roddy E, Muller S, Paskins Z, Hider SL, Blagojevic-Bucknall M,
Mallen CD. Incident acute pseudogout and prior bisphosphonate

Atypical femoral fracture. CMAJ

20.

21.

22.

23.

use: Matched case-control study in the UK-Clinical Practice
Research Datalink. Medicine (Baltimore). 2017;96:6177.

Kleiber Balderrama C, Rosenthal AK, Lans D, Singh JA, Bartels
CM. Calcium Pyrophosphate Deposition Disease and Associated
Medical Comorbidities: A National Cross-Sectional Study of US
Veterans. Arthritis Care Res (Hoboken). 2017;69:1400-6.

The Uppsala Monitoring Centre. Alendronic acid and synovitis.
Signal, March 2003. (Restricted document. Contact the Uppsala
Monitoring Centre for details; e-mail: info@who-umc.org.

Gwynne Jones DR Savage RL, Highton J. Alendronate-induced
synovitis. J Rheumatol. 2008;35:537-8.

Frederiksen L, Junker R Brixen KT. Persisterende polyartikulaer
synovitis efter behandling med alendronat [ Persistent polyarticular
synovitis after treatment with alendronate]. Ugeskr Laeger.
2007;169:1583-4.

Ugurlar M. Alendronate- and risedronate-induced
polyarthritis. Osteoporos Int. 2016;27:3383-5.

Jones DG, Savage R, Highton J. Synovitis induced by alendronic
acid can present as acute carpal tunnel syndrome. BMJ.
2005;330:74.

Yemisci OU, Yalbuzdag SA, Karatas M. Risedronate-induced
arthritis. J Clin Rheumatol. 2010;16:168-9.

Diaz-Borjon A, Seyler TM, Chen NL, Lim SS. Bisphosphonate-
associated arthritis. J Clin Rheumatol. 2006;12:131-3.

Werner de Castro GR, Neves FS, de Magalhdes Souza Fialho
SC, Pereira IA, Ribeiro G, Zimmermann AF Flare-up of hand
osteoarthritis caused by zoledronic acid infusion. Osteoporos Int.
2010;21:1617-9.

White SL, Jacob A, Gregson C, Bhalla A. Severe polyarthritis
secondary to zolendronic acid: a case report and literature review.
Clin Cases Miner Bone Metab. 2015;12:69-74.

acute



